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ABSTRACT

Adopting and implementing digital financial services (DFS) is crucial for promoting financial inclusion
and achieving the seventeen Sustainable Development Goals (SDGs) by fostering economic growth
and employment in emerging economies. This study aims to examine the determinants of DFS
adoption in public higher education institutions in Irag and the role of the intermediaries in this
adoption. The research was conducted in public higher education institutions. Employing online and
direct survey techniques, 192 sets of valid data were successfully collected as the sample. Variant-
based partial least squares equation modeling (PLS-SEM) was utilized to assist the research
hypotheses. The study reveals that barriers have positive impact on DFS adoption and
implementation. High cost, technical infrastructure, limited ATM networks and usage, and digital
content inadequate were the main barriers to DFS adoption and implementation. This research also
finds that intermediaries play a significant role in adoption and implementation of the DFS. This
research can provide valuable insights for policymakers and financial sector players seeking to
expedite financial inclusion and the development of digital financial services in Iraqg.

Keywords: Barriers (B), Intermediaries (I), Digital Financial Implementation (DFS), Financial
Inclusion (FI).

INTRODUCTION

According to Patel (2016) and Eldomiaty et al. (2020), FI which is important for economic
development and poverty reduction, is a necessity of any development strategy to promote
inclusive, stabilized, and sustainable growth. To achieve Fl objectives, DFS is used as a primary
tool, especially in emerging economies (Mpofu, 2024; Rana et al., 2020). DFS can increase financial
inclusion and household consumption (Li et al., 2020; Yue et al., 2022), particularly for
disadvantaged groups (Mu et al., 2023). Therefore, according to Yue et al. (2022), DFS can raise
the risks of household debt. While DFS can boost economic growth, it may also lead to raised
carbon emissions through consumption-scale effects; at the same time, it can motivate greener
consumption patterns (Qin et al., 2022). Generally, DSF presents opportunities and challenges in
sustainable development.

Despite this, over 1.4 billion people worldwide remain financially excluded, representing a significant
portion of the global population (World Bank, 2022). The exclusion restricts those individuals from
performing financial transactions, pushing them to rely solely on tangible assets (Rana et al., 2020).
Thus, these percentages of individuals depend totally on cash to deliver their daily demands (Gates
Foundation, 2017).

According to Mpofu (2024) and Anakpo et al. (2023) this can directly be due for challenges, such as
inadequate digital infrastructure, low financial literacy, gender disparities, and lack of trust. High

costs and low returns are key driving factors as well among these challenges (Rana et al., 2020).
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Emerging markets, mostly in Asia, are adopting and implementing DFS to reduce poverty, but gaps
persist between urban and rural areas, genders, and income levels (Tay et al., 2022). Therefore,
policymakers and stakeholders should concentrate on strengthening digital infrastructure,
streamlining banking processes, boosting financial education, and putting in place suitable
legislation to address these problems (Manzoor et al., 2021; Tay et al., 2022). By overcoming these
obstacles, emerging Economics can advance economic growth and meet sustainable development
goals (Mathew, 2021; Mpofu, 2023).

Digital finance in Iraq is evolving but faces significant challenges. Financial inclusion remains weak,
despite its potential to promote economic empowerment (Jedi, 2022; Salih, 2022). The adoption of
digital financial services is increasing, driven by government initiatives like salary settlement laws
and the COVID-19 pandemic (Jabbar & Jumah, 2022; Salih, 2022). Iragi banks, especially in the
public sector, are incorporating fintech to enhance digital banking services, though technical
challenges persist (Neama et al., 2023; Salman, 2024). Digital transformation is impacting
entrepreneurial ventures and financial reporting practices, improving transparency and efficiency
(Kendory, 2024). However, obstacles such as limited digital literacy and infrastructure hinder
progress. To address these issues, experts recommend developing comprehensive national
strategies for digital financial inclusion, investing in education and infrastructure, and fostering
international cooperation to improve digitalization conditions (Salih, 2022; Verenikina et al., 2024).

Despite the expert’'s recommendation and according to Anakpo et al. (2023), in emerging countries
research in DFS still limited, and facing challenges in implementing (Rana et al., 2020). Therefore,
recognize the factors that influence the adopt and implementing DFS in emerging economies is a
necessity to develop innovative solutions to overcomes them and also to contributes to the existing
literature on DFS by examining the adoption and implementing phase in a developing country, Iraq
where DFS usage encouraged over the bast few years.

STUDY PROBLEM

Despite the growing recognition of Digital Financial Services (DFS) as a pivotal tool for promoting
economic empowerment and addressing socioeconomic challenges, existing literature reveals a
critical gap in understanding the specific factors to DFS adopting and implementing in emerging
countries. In Iraq as one of the emerging countries DFS remains limited, although of the government
efforts to support incorporation of fintech by banks have driven some progress in digital finance
adopting and implementing, substantial factors hinder further advancement.

STUDY QUESTION(S) AND OBJECTIVES
From the argument on the background and problem, the following questions and objectives were
proposed.

RESEARCH QUESTIONS:
1. What are the primary barriers to adopting and implementing DFS in MOHE?
2. How does the presence of intermediaries affect the adopt and implement DFS in MOHE?

RESEARCH OBJECTIVES:
1. Identify the factors that hinder the adoption and implementing DFS in MOHE.
2. Investigate the influence of intermediaries on the adopt and implement DFS in MOHE.

Research questions and objectives aim to provide a comprehensive understanding of the factors
limiting DFS adoption and the role of the intermediaries particularly whether their presence has a
negative or positive effects adopting and implementing DFS in MOHE.

METHODOLOGY
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RESEARCH DESIGN
The research employed a positive paradigm and was conducted with the survey method approach.
It used an explanatory research model that proposed investigation of how one variable influences
the other variables. providing a systematic method for assessing the factors influencing DFS
adoption in the MOHE.

POPULATION AND SAMPLE

We chose MOHE for its significant size, dynamism, and composition, recognizing of crucial role to
this sector in financial transactions and the adopting and implementing of DFS. In MOHE, DFS
adopting and implementing have an influence on operation, especially in critical areas such as
salary disbursement, academic funding, and financial management.

The target population for this study consisted exclusively of academics and employees how holding
a degree in finance and accounting field. The sample was selected randomly, since all expected
participants had the same possibility of being involved.

The number of samples was determined by referring to the sample size table formulated by Krejcie
and Morgan (1970). As the population of MOHE is 664, the minimum sample size should be 248.

DATA COLLECTION

Primary data were used in the study, obtained directly from the respondents using a questionnaire.
The questionnaire was specifically designed after an extensive literature review and tailored to the
cultural context of the MOHE, with an electronic format deemed more appropriate than paper-based
means.

We distributed online questionnaires and direct distribution. However, out of these 248, only 192, or
70%, were returned filled in. Most of the questionnaires that were not completed were sent by direct
distribution. Although the sample size collected did not reach an ideal number of 248, the
percentage was considered acceptable when compared to similar survey research with the
organization as the unit of analysis. Generally, survey research only has a response rate in the
range of 10—20% of the minimum required sample (Fowler, 2013). The rate was higher than that
achieved by Rana (2019), who had a 29-response rate in her study of the Key challenges to digital
financial services in emerging economies: the Indian context. Additionally, according to Hair et al.
(2010), the minimum sample size for PLS analysis is the “10 times rule”, meaning that it should be
greater than 10 times the maximum number of inner or outer model links pointing to any latent
variable in the model. As barriers to the implementation of DFS with five dimensions with a total of
15 indicators, the minimum sample size according to Hair et al. (2010) should be 150 (10 x 11).
Given that the sample collected for the study is 192, then this assumption has been fulfilled.
Compared to these studies highlighted, the response rate of our study was acceptable.

VARIABLES AND MEASUREMENTS

The primary data collection tool will be a questionnaire consisting of four sections. The study has
two exogenous variables, namely, barriers and intermediaries to the adopting and implementing of
DFS. Additionally, one endogenous variable, namely, DFS implementation.

For barriers (B) to the adopting and implementing of DFS, the questionnaire will be adapted from
previous studies by Rana et al. (2020), Heeks & Bukht (2018), and (Akhisar et al., 2015). This
section includes factors such as weak digital literacy, inadequate infrastructure, regulatory
challenges, and lack of trust in digital financial services. Survey items will be measured using a five-
point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree).

Furthermore, the Role and Impact of Intermediaries (RIOI) section of the questionnaire addresses
the negative effects of intermediaries, including increased costs and slower transactions.
Questionnaires have been adapted from Rana et al., 2019, which highlight barriers to technological
adoption caused by intermediaries, and Ronald et al., 2015, who have explored how intermediaries
may exploit their position to influence firm-consumer relationships for their own benefit.
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Finally, assessing Attitude and Decision to Adopt DFS which refer to consumers' perceptions and
behaviors towards digital financial services and technologies (Dogra & Kaushal, 2023). This variable
was evaluated using a questionnaire adapted from Ayimah et al. (2024).

Before the questionnaire was employed to collect the data, we involved two experts from the experts
to validate it. They were asked whether the questionnaire was easy to read and understand, and
whether it was demanding or confusing. Once the feedback was obtained, minor revisions were
made for improvement.

DATA ANALYSIS

The data was analyzed by using Smart-PLS (Partial Least Squares Structural Equation Modeling),
which is appropriate for complex models and smaller sample sizes. The analysis involved the
following steps:

1. Measurement Model Assessment: Smart-PLS used to assess the reliability and validity of the
measurement model. Reliability will be checked using Cronbach’s alpha and Composite
Reliability (CR), while validity will be examined through Convergent Validity (Average
Variance Extracted, AVE) and Discriminant Validity.

2. Structural Model Assessment: The structural model will be used to test the hypotheses,
including the direct relationships between the independent variables (exogenous) and
dependent ones (endogenous). Path coefficients, t-values, and R-squared values will be
examined to determine the significance and strength of relationships.

DIGITAL FINANCIAL SERVICES (DFS)

DFS can be defined as “financial services which rely on digital technologies for their delivery and
use by consumers” (Pazarbasioglu et al., 2020). The financial services industry is undergoing digital
transformation, driven by technological innovations and changing consumer expectations (Laven,
2014; Saal et al., 2017). This shift from traditional to digital financial services is characterized by the
emergence of fintech firms, which are leveraging technologies such as big data, blockchain, and Al
to offer more efficient and accessible financial products (Harsono & Suprapti, 2024; Ravi &
Kamaruddin, 2017). The digitalization of financial services presents both opportunities and
challenges for traditional banks and emerging markets, including improved operational efficiency,
enhanced customer experience, and increased financial inclusion (Patil, 2018).

Digital Financial Services (DFS) have emerged as a key driver of financial inclusion (Hasan et al.,
2022; Wilson et al., 2023), leveraging mobile technology to provide access to banking services for
the unbanked and underserved populations (Owens, 2013). The rapid growth of mobile phone
subscribers in emerging economies has fueled interest in DFS (Owens, 2013). While DFS offers
numerous opportunities, including increased financial inclusion and supporting economic growth
(Rashid, 2020), especially during crises, such as the COVID-19 pandemic (Tay et al., 2022), they
also face challenges (Manzoor et al., 2021b; Van Niekerk & Phaladi, 2021).

Key barriers to DFS adoption include financial and digital illiteracy, lack of trust, and limited access
to financial services (Nizam & Rashidi, 2024). Factors such as education level, income source, and
locality have been found to significantly influence DFS usage (Chamboko, 2022). Effective
implementation of DFS requires careful consideration of contextual factors, including technological
skills, financial literacy, and trust (H. Sharma & Diaz Andrade, 2023). While some studies indicate
that DFS users may experience reduced financial vulnerability (Seldal & Nyhus, 2022), there is a
clear need for improved digital infrastructure, simplified banking procedures, and enhanced financial
education to maximize the benefits of DFS (Aziz & Naima, 2021; Tay et al., 2022). Therefore,
addressing regulatory, operational, and technological constraints is essential for realizing the full
potential of DFS (Manzoor et al., 2021a).

DRIVERS FOR IRAQ'S SHIFT TO DFS
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Diffusion research explores the adopting and implementing of new practices within social systems
through two primary approaches (1) efficiency (rational) considerations and (2) social legitimation
(Aguilera & Cuervo-Cazurra, 2004; Thomas et al., 2009). Both approaches can drive Irag’s shift
towards digital financial services, with highlighting both the practical and social factors that support
this transformation.

Efficiency is a multifaceted concept applicable across various fields, including DFS, focused on
enhancing operational performance. DFS has become increasingly important for improving
efficiency and inclusivity in the financial sector. Research shows that digital and mobile technologies
can enhance the speed, security, and accessibility of financial transactions (Sajic et al., 2017). DFS
contributes to financial inclusion by providing low-cost services to underserved populations
(Ganeshappa & Sureshramana, 2019). Studies indicate that the development of digital finance
significantly improves regional financial efficiency, with the breadth of coverage having a stronger
positive effect than depth of adoption (Luo et al., 2022). The implementation of quality management
practices, such as Lean, TQM, and Six Sigma, has also been found to improve efficiency and
effectiveness in financial services (Mahmutaj et al., 2015). However, challenges remain in adopting
these initiatives, particularly in organizations resistant to change (Mahmutaj et al., 2015). Overall,
the digitalization of financial services is a key driver for sustainable development and operational
efficiency in the financial sector (Spilbergs, 2023).

The sociological perspective on diffusion emphasizes the social embeddedness of organizations
and the motivations rooted in the desire to appear legitimate to influential stakeholders, peer
organizations, or external constituents (Thomas et al., 2009). This approach highlights how social
legitimation can drive the adoption of digital financial services (DFS). In their classic study of civil
service reforms, Tolbert and Zucker found that early adopters were primarily motivated by the need
to solve administrative problems. However, as these reforms spread, they became viewed as
essential, and cities that had not yet adopted them faced social disapproval and pressure to
conform. This shift illustrates how later adopters often implement changes to gain legitimacy rather
than out of purely rational considerations (Thomas et al., 2009).

Similarly, DFS can drive social legitimation and enhance financial inclusion in emerging markets.
Studies have shown that DFS support development goals, promote social sustainability, improve
consumer wellbeing, and strengthen business relationships (Elliot et al., 2022). Legitimation
strategies are essential for sustainable business model innovation (Biloslavo et al., 2020) and the
adoption of enterprise social media (Ramotar & Baptista, 2013). The case of M-Pesa in Kenya
exemplifies how inclusive innovations can gain legitimacy through various strategies within formal
and informal contexts (Onsongo & von Schiller, 2015). These combined drivers are shaping Irag’s
shift towards digital financial services, highlighting both the practical and social factors that support
this transformation.

DFS TRANSFORMATION IN IRAQ

The digital transformation of financial services in Iraq is progressing, though at a slow pace (Salih,
2022), although, public sector banks are starting increasingly integrating fintech solutions to upgrade
their digital banking infrastructure (Salman, 2024). Insurance companies are in the early stages of
digital transformation, primarily utilizing websites to introduce services (KARIM & ABBOUD, 2023),
and financial inclusion programs are showing potential in empowering women economically (Jedi,
2022).

The adoption of financial technologies in the banking sector is considered crucial for economic
development (Neama et al., 2023), with the introduction of electronic payment methods aimed at
modernizing banking operations (Majid & Al-Munshid, 2021). Mobile money operations (MMO),
alongside ATMs and internet banking, have significantly improved bank performance (Al-Sahlani,
2023). However, significant challenges persist, including low levels of financial inclusion and limited
adoption of e-banking, highlighting the need for strategic planning and public education to fully
harness the benefits of digital financial services (Al-Sahlani, 2023; Salih, 2022).

Theoretical underpinning

DIFFUSION OF INNOVATIONS THEORY
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The study employs the Diffusion of Innovations Theory to explain the relationship between DFS
adopting and implementing. This theory provides a comprehensive framework for understanding
how new technologies and practices are adopted within social systems. Innovation theory focuses
on the adoption and communication of novel ideas and technologies, and it has been increasingly
utilized by researchers to study the adoption of new innovations (Call & Herber, 2022; C. A. K.
Dissanayake et al., 2022; T. Dissanayake et al., 2020; O’Callaghan et al., 2020; Robertson & Samy,
2020). The primary objective of the theory is to examine users’ perceptions of how innovation
influences the adoption of an idea or system (Call & Herber, 2022; Stroh et al., 2022).

Diffusion of innovation theory provides a valuable perspective for analyzing the adoption of digital
financial services in different contexts. Studies indicate that factors such as comparative advantage,
technological self-efficacy, and perceived complexity significantly influence the adoption of digital
financial services (Sheikh et al., 2023). Institutional readiness, including aspects such as resource
flexibility and IT capabilities, is also critical to the successful implementation of digital financial
innovations (M. Hussein and Papastathopoulos, 2022). The adoption of digital financial services can
enhance financial inclusion, economic growth, and reduce inequalities (Mpofu, 2024).

However, the widespread adoption of DFS faces challenges such as inadequate digital
infrastructure, low digital literacy, and regulatory barriers (Ambalangodage et al., 2019; Mpofu,
2024). Addressing these challenges is essential for successful implementation, requiring targeted
strategies like appropriate regulatory frameworks, financial literacy initiatives, and investments in
digital infrastructure (Mpofu, 2024). Moreover, the adoption of digital banking technologies has been
shown to positively impact the financial performance of commercial banks, underscoring the
potential benefits of DFS for both consumers and financial institutions (Ouma & Ndede, 2020).

This theoretical framework underscores the need to understand and address the multifaceted
barriers to DFS adoption, thereby enhancing their potential to drive financial inclusion and economic
development.

Parasuraman (2000) characterized technology readiness (TR) as an individual's inclination to
embrace and use new technologies. This concept has been extensively informed by Rogers'
diffusion of innovations theory, which examines factors that influence technology adoption in various
scenarios. Research has delved into rural consumers' attitudes towards Internet shopping (Worthy
et al., 2004), perceptions of cellular phones among late adopters (Vishwanath & Goldhaber, 2003),
and patterns of technology adoption among university students (Huedo-Martinez et al., 2018). The
fusion of diffusion theory with frameworks like the Technology Acceptance Model has enriched
understanding of both pre-adoption and post-adoption beliefs and attitudes towards technology
(James, 2002; Karahanna et al., 1999). Furthermore, researchers have devised evaluation
techniques based on the attributes of innovations to analyze -collaboration technologies
(Sonnenwald et al., 2001). However, critics have pointed out shortcomings in applying traditional
diffusion theory to contemporary information technologies, especially in the agricultural sector,
prompting suggestions for alternative frameworks (Ernst, 2002). Collectively, these studies
underscore the intricate interaction of individual, social, and technological factors that shape
technology adoption attitudes across diverse groups and innovations.

HYPOTHESISES DEVELOPMENT

BARRIERS TO THE IMPLEMENTATION OF DFS IN EMERGING ECONOMIES

The concept of barriers encompasses various obstacles that hinder individuals or organizations from
achieving desired outcomes, and these can be categorized as intrapersonal, interpersonal, and
structural (Crawford & Godbey, 1987). In healthcare, barriers such as limited access to care and
challenges in nursing advocacy are prominent (Hanks, 2007; Mccullock Melnyk, 1990). In family
planning, obstacles include constrained method choice, financial costs, and misinformation
(Campbell et al., 2006). The circular economyl faces management, labor, design, material,
regulatory, knowledge, integration, cost, and infrastructure barriers (Kazancoglu et al., 2020). In pro-

circular economy is a model of production and consumption, which involves sharing, leasing, reusing, repairing, refurbishing and recycling existing
materials and products as long as possible. In this way, the life cycle of products is extended (Guillot, 2023).
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ecological behavior, barriers arise from the interplay between individual traits and situational factors
(Gaspar, 2013). The adoption of modular integrated construction encounters knowledge, attitudinal,
financial, technical, aesthetic, industry, process, and policy barriers (Wuni & Shen, 2020).

In the realm of Digital Financial Services (DFS), emerging economies face numerous
implementation barriers, including inadequate government regulation and safety concerns (Nalluri &
Chen, 2024).

Rana et al. (2020) emphasize that one of the major barriers to the adoption of Digital Financial
Services (DFS) is the high cost, which deters individuals seeking affordable and accessible financial
solutions. This challenge extends to the affordability of technology-based applications such as
internet banking, mobile banking, telephone banking, and ATMs. Limited ATM networks and poor
technical infrastructure significantly impede the widespread adopting and implementing of DFS. In
developing countries, the lack of a robust electronic banking infrastructure further undermines the
cost-effectiveness and profitability that DFS could potentially offer (Akhisar et al., 2015).

Heeks & Bukht (2018) underline that while the digital economy provides vast opportunities for
enhancing cost efficiency, profitability, and reducing risks, emerging economies continue to struggle
with incomplete, costly, and poorly performing digital infrastructures. Although there is potential for
rapid returns on investment when customer demand is sufficient, these benefits are often unrealized
in less-developed economies due to inadequate digital content, insufficient hardware/software
capabilities, and weak regulatory frameworks.

Even where infrastructural barriers are mitigated, users still face challenges related to access to
appropriate devices and applications. For example, many mobile devices in developing regions are
compatible only with outdated 2G network functionality, which supports little more than basic voice
and text messaging services (Okeleke & Stryjak, 2015). Language barriers also compound the
issue. In regions like Asia-Pacific, the slow adoption of Information and Communication
Technologies (ICTs) is not only due to unaffordable hardware and connectivity but also because
much of the digital content remains in non-native languages (Hussain & Mohan, 2008). English
continues to dominate as the primary language of the Internet (Heeks & Bukht, 2018). The lack of
relevant and localized digital content discourages individuals from engaging online and fully
participating in the digital economy (Dutta et al., 2015). Based on the points made above, the
following main and sub hypothesis is proposed.

Main Hypothesis:

H1: Barriers to the implementation of Digital Financial Services (DFS) in Iraq significantly affect the
adoption and effective use of DFS in Iraq.

Sub-Hypotheses:

Hla: High cost of using DFS can hinder the adopting and implementing in MOHE.

H1b: Challenging related to ATM widespread can affect the adopting and implementing uses of DFS
in MOHE.

Hlc: Technical infrastructure challenges can influence adopting and implementing uses of DFS in
MOHE.

H1d: Hardware and software challenges can be significant barriers to adopting and implementing
uses of DFS in MOHE.

Hle: Inadequate and poorly developed digital content can impact the successful adopting and
implementing uses of DFS in MOHE.

THE ROLE AND IMPACT OF INTERMEDIARIES

According to Chandwani & Kulkarni (2018), Intermediaries play a critical role in adopting and
implementing DFS, serving as essential pathway in addressing gaps in digital and financial literacy.

Intermediaries can have an influence adoption intentions and implementation of DFS through factors
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such as performance expectancy, effort expectancy, and trust (Weerakkody et al., 2013), as their

ability to enhance service quality positively influence users’ intention to adopt e-government and
DFS initiatives (Sharma & Mishra, 2017). Despite their contributions, intermediaries can pose a
challenge to DFS diffusion. High transaction fees, slow processing times, and overreliance on
intermediaries for facilitating transactions often result in inefficiencies, hindering financial inclusion
and adoption (Annan et al., 2023; Maniff, 2021; Rana et al., 2020). Financial intermediaries play a
complex role in institutional arrangements, often promoting high-fee systems that benefit their
interests even when more efficient alternatives exist (Judget, 2015). This dominance raises
concerns over equitable resource distribution and potential barriers to innovation (Oreglia &
Srinivasan, 2016). They can provide valuable information and legitimacy, enabling access to
government support (Yao et al., 2022). Nonetheless, close engagement with intermediaries may
also encourage political intervention, especially in emerging markets and financial intermediaries
can evolve as informed agents (CHAN, 1983).

For DFS to achieve widespread adoption, regulatory and system improvements are necessary.
These include Consumer protection which is crucial for building trust and confidence in DFS,
particularly for low-income users (Angonemi Ebimoghan, 2021; Malady, 2016; Van Niekerk &
Phaladi, 2021). Regulators must address accountability issues and develop frameworks that
consider the unique characteristics of DFS patrticipants (Malady, 2016). Challenges include financial
crimes, lack of information, and data costs (Van Niekerk & Phaladi, 2021). Based on the points

made above, the following main hypothesis and sub-hypotheses are proposed:
Main Hypothesis

H2: Intermediaries play a significant role in influencing the implementation of Digital Financial

Services (DFS) in Iraqg.
Sub-Hypotheses

H2a: Challenges associated with intermediaries negatively impact the efficiency and adoption of
DFS in Iraq.

H2b: Positive perceptions of regulatory and system improvements enhance the effectiveness of

intermediaries in facilitating DFS implementation in Iraq

H2c: Future perspectives on intermediaries predict their ability to adapt and remain relevant in the

evolving DFS ecosystem in Iraq.

The study research model is shown in Figure 1.
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Figure 1. Research model.

RESULTS
MEASURMENT MODEL

Quiality of the constructions in this study are assessed based on the evaluation of the measurement
model. The assessment of the quality criteria starts with evaluation of the factor loading which is
followed by establishing the construct reliability and construct validity. Generally, indicators with
outer loading between 0.40 and 0.70 should be considered for removal only when deleting the
indicator leads to an increase in the internal consistency reliability or convergent validity above the

suggested threshold value (Hair, 2022).
FACTOR LOADING

According to Hair (2024), factor loadings or outer weights indicate the importance of each indicator
in forming the composite. Indicators with higher weights have a stronger influence on shaping the

composite.

In the first evaluation, we found that several construct scores did not meet the rule of the thumb
required. Therefore, we dropped them, namely C3, and VRSI3. Having dropped them, we re-tested
the data and found that all the items measuring meet the recommended by Hair et al. (2022), 0.5 as

a rule of thumb. Factor loading is presented in table 1 and Figure 2 Measurement model test results.
Table 1. Factor loading
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ATM1
ATM2
ATM3
ATM4
C1
Cc2
CP1
CPI2
CPI3
DAF2
DAF3
DAF5
DC1
DC2
DFA1
DFA4
FP1
FP2
HC1
HC2
HC3
TIC1
TIC2
TIC3
VRSI1
VRSI3

0.78
0.672
0.642
0.836

0.836
0.903
0.861
0.794
0.776
0.847
0.819
0.765
0.822
0.868
0.762
0.764
0.943
0.941
0.846
0.838
0.827
0.838
0.915
0.87
0.999
0.428

Figure 2. Measurement model test results.
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INDICATOR MULTICOLLINEARITY

Variance Inflation Factor (VIF) statistic is utilized to assess multicollinearity in indicators (Fornaell &
Bookstein, 1982). According to Hair et al (2022) multicollinearity is not a serious issue if the value of
VIF is below 5. Table 2 presents the VIF values for indicators in the study and reveals that VIF for

each of the indicators is below the recommended threshold.

Table 2. Multicollinearity Statistics (VIF) for indicators

VIF
ATM1 1.445
ATM2 1.679
ATM3 1.628
ATM4 1.538
C1 1.368
C2 1.368
CP1 1.802
CPI2 1.522
CPI3 1.37
DAF2 2.173
DAF3 2.043
DAF5 1.626
DC1 1.228
DC2 1.228
DFA1 1.713
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DFA4 1.748
FP1 2.493
FP2 2.493
HC1 1.892
HC2 1.701
HC3 1.51
TCI1 1.876
TCI2 2.316
TIC3 2.094
VRSI1 1.276
VRSI3 1.276

RELIABILITY ANALYSIS

Reliability refers to the stability and consistency of measurement instruments (Babu & Kohli, 2023).
It is crucial for ensuring trustworthy results and replicability of tests. In qualitative research, reliability
is part of the broader concept of trustworthiness, which should align with ontological,
epistemological, and paradigmatic affiliations (Rose & Johnson, 2020). Reliability can be assessed
through statistical procedures, including Cronbach's alpha and factor analysis (Yafiez-Figueroa et
al., 2022). Cronbach’s alpha and composite reliability range from 0O to 1, with higher values reflecting
greater reliability. In exploratory studies, values between 0.60 and 0.70 are considered acceptable.
For more advanced research, reliability values ranging from 0.70 to 0.90 are deemed satisfactory.
However, values exceeding 0.90 (and particularly above 0.95) are less desirable, as they often
indicate the presence of semantically redundant items that rephrase the same question in slightly
different ways (Hair & Alamer, 2022). The results for both CA and CR are presented in Table 3. The
Cronbach Alpha ranged between 0.603 — 0.872 whereas Composite reliability statistic from 0.713 to
0.940.

Table 3. Construct Reliability Analysis (Cronbach Alpha and Compaosite Reliability)

Cronbach's Composite
Alpha reliability
(rho_c)
ATM 0.733 0.824
C 0.683 0.862
CPI 0.739 0.852
DC 0.603 0.834
DIF 0.851 0.894
FP 0.872 0.940
HC 0.787 0.875
TIC 0.848 0.907
VRSI 0.635 0.713

CONSTRUC VALIDITY
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In PLS-SEM construct validity is established through convergent and discriminant validity

assessments. Convergent validity is typically evaluated using average variance extracted (AVE),
while discriminator validity can be assessed using the heterotrait-monotrait (HTMT) criterion (Mohd
Dzin & Lay, 2021; Ringle et al., 2023).

COVERGENT VALIDITY

Convergent validity is the extent to which a measure correlates positively with alternative measures
of the same construct (Hair & Alamer, 2022). A widely used metric for assessing convergent validity
at the construct level is the average variance extracted (AVE). This measure represents the overall
mean of the squared loadings of the indicators linked to the construct. As such, the AVE
corresponds to the construct's commonality (Cheung et al., 2024).

An AVE value of 0.50 or higher indicates that, on average, the construct explains more than half of
the variance of its indicators. Conversely, an AVE value of less than 0.50 indicates that, on average,
more variance remains in the error of the items than in the variance explained by the construct
(Cheung et al., 2024). Hence, all constructs have an AVE value exceeding 0.5, indicating that

convergent validity is achieved. Table 4 presents the AVE values for each construct.

Table 4. Construct Convergent Validity

AVE
ATM 0.543
C 0.757
CPI 0.658
DC 0.715
DIF 0.628
FP 0.887
HC 0.7
TIC 0.765
VRSI 0.591

DISCRIMINANT VALIDITY

According to Hair & Alamer (2022) “discriminant validity is the extent to which a construct is truly
distinct from other constructs by empirical standards. Thus, establishing discriminant validity implies
that a construct is unigue and captures phenomena not represented by other constructs in the
model”. Henseler et al. (2015) introduced the heterotrait-monotrait ratio (HTMT) as a reliable method
to assess discriminant validity. HTMT represents the ratio of correlations between constructs
(heterotrait-heteromethod) to correlations within the same construct (monotrait-heteromethod). It
estimates the true correlation between constructs, known as the disattenuated correlation. A high

HTMT value close to 1 indicates poor discriminant validity. The authors suggest a threshold of 0.90
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for similar constructs (e.g., affective and cognitive satisfaction) and 0.85 for distinct constructs.

Exceeding these thresholds signals a lack of discriminant validity.

Table 5. Discriminate Validity- HTMT

ATM C CPI DC DIF FP HC TIC VRSI

ATM
C 0.191
CPI 0.106 0.153
DC 0.668 0.204 0.073
DIF 0.410 0.124 0.098 0.397
FP 0.148 0.160 0.100 0.184 0.443
HC 0.566 0.076 0.120 0.573 0.365 0.256
TIC 0.222 0.161 0.088 0.127 0.400 0.772 0.257
VRSI 0.145 0.186 0.736 0.121 0.121 0.101 0.156 0.134

The HTMT analysis as shown in Table 5, indicates that all construct pairs exhibit sufficient
discriminant validity, with HTMT values falling below the conservative threshold of 0.85. This
demonstrates that the constructs are statistically distinct and measure unique underlying
dimensions. For example, the HTMT value between CPI and VRSI (0.736) and between TIC and
HC (0.772) are among the highest in the matrix but remain well within the acceptable range,
confirming adequate differentiation between these conceptually related constructs. The overall
findings suggest that the constructs are not excessively correlated, ensuring the reliability and
validity of the model. These results strengthen the robustness of the structural equation model and

provide confidence in interpreting the relationships between the constructs in the study.

VALIDATING HIGHER ORDER CONSTRUCT

In this study, Barriers to DFS Implementation (B) and the Role and Impact of Intermediaries (RIOI)
as higher-order constructs (HOC). In this study, barriers (B) and role and impact of intermediaries
(RIOI) to DFS as higher-order constructs (HOC). The Barriers to DFS were derived by five lower-
order constructs (LOC): Cost (C), ATM usage and impact (ATM), technical infrastructure challenges
(TIC), hardware/software challenges (HC), and digital content (DC). Similarly, the Role and Impact
of Intermediaries (RIOI) were obtained from three lower-order constructs: Challenges Posed by
Intermediaries (CPI), Views on Regulatory and System Improvements (VRSI), and Future
Perspectives (FP). This framework allowed for a comprehensive analysis of the underlying
dimensions contributing to adopting and implementing DFS. Finaly, we used outer weights, outer
Loading, and VIF to establish high order construct validity.
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Table 6. High Order Construct Validity

Outer T P Outer
HOC  LOCs Weight Statistics Value Loading VIF

B C -0.134 1.072 0.284 -0.194 1.082
ATM 0.365 2.290 0.022 0.527 1.409

TIC 0.556 3.832 0.000 0.707 1.073

HC 0.234 1.458 0.145 0.614 1.326

DC 0.309 2.102 0.036 0.582 1.377

RIOI CPI 0.109 0.593 0.553 0.125 1.246
VRSI 0.132 0.632 0.527 0.252 1.251

FP 0.974 13.152 0.000 0.979 1.013

The results in Table 6 validate the higher-order constructs (HOC) for Barriers to DFS Implementation
(B) and Role and Impact of Intermediaries (RIOI). For Barriers, key contributors include Technical
Infrastructure Challenges (TIC) and ATM Usage and Impact (ATM), both showing significant outer
weights (0.556 and 0.365, respectively). Conversely, Cost (C) and Hardware/Software Challenges
(HC) have weaker and insignificant contributions. For RIOI, Future Perspectives (FP) is the
strongest contributor, with an outer weight of 0.974, while Challenges Posed by Intermediaries (CPI)
and Views on Regulatory and System Improvements (VRSI) are less impactful. All VIF values are
below 1.5, confirming no multicollinearity issues. These results highlight the critical dimensions

driving the two constructs while identifying areas of lesser influence.

STRUCTRUAL MODEL
HYPOTHESIS TESTING RESULTS

The results of the hypothesis testing are shown in Figure 3 and Table 7. The hypothesis is
supported if its t-value is higher than 1.96 or significant at a p-value of 0.05. Based on the path
analysis test, it was found that all the hypotheses proposed were supported at the level of
significance of 0.004 (Table 7). In addition, Table 8 shows the R-squared, and f-squared. According
to Hair (2022), the value of R2 ranges from 0 to 1, with higher levels indicating higher levels of
explanatory power. However, the f-squared score indicates that the effect of the latent variable

predictor (the exogenous latent variable) at the structural level is strong, namely above 0.35.

Table 7. Hypothesis test results summary

Original Sample Standard

sample means deviation | SiAHStCS )
(0) (M)  (STDEV) (IO/STDEV]) values
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Implementation -> 0.393 0.412 0.071 5.535 0.000
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Figure 3. Hypothesis test results.
Table 8. R-squared and f-squared
R-
. Ez;re square f2
q adjusted
DFI 0.266 0.258
Barriers of
DFS 0.153
Implementation
Challenges
Posed by 0.034

Intermediaries

DISCUSSION

The findings of this study provide insights into the barriers to Digital Financial Services (DFS)
implementation and the role of intermediaries in shaping the adoption and effectiveness of DFS
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within Irag’s Ministry of Higher Education (MOHE). The analysis, summarized in Table 6 and Table

7, underscores the significance of both barriers and intermediary roles in influencing DFS adoption.

The results reveal that barriers significantly hinder the adoption and effective use of DFS in Iraq.
The main hypothesis (H1) is supported, with an outer loading of 0.393, indicating a moderately
strong impact. Among the sub-dimensions, technical infrastructure challenges (TIC) emerged as the
most critical barrier, with a statistically significant outer weight of 0.556 (p < 0.01) and a high outer
loading (0.707). This highlights the pressing need for enhanced infrastructure to support digital
financial services. Similarly, ATM usage and impact (ATM) and digital content (DC) were identified
as significant factors, with outer weights of 0.365 and 0.309, respectively (p < 0.05), signifying their

influence on DFS implementation.

In contrast, cost (C) and hardware/software challenges (HC), while important, demonstrated less
significant effects (p > 0.05), indicating variability in their perceived impact across stakeholders.
These findings align with previous studies that emphasize the foundational role of robust technical

and digital infrastructures in driving DFS adoption, particularly in developing economies.

In addition, the role and impact of intermediaries (RIOI) have been a significant determinant of DFS
adoption, supporting the second main hypothesis (H2), with an outer loading of 0.186 and statistical
significance (p < 0.01). Among the sub-dimensions, future perspectives (FP) showed the most
pronounced effect, with an outer weight of 0.974 (p < 0.01), indicating optimism regarding

intermediaries’ adaptability and relevance in the evolving DFS landscape.

Furthermore, the impact posed by Challenges Posed by Intermediaries (CPI) and views on
regulatory and system improvements (VRSI) exhibited weaker effects (p > 0.05), indicated the need
for more comprehensive reforms to address inefficiencies and trust in intermediary performance.
The finding aligns with the broader literature on financial inclusion, which underscores the necessity

of strengthening regulatory frameworks and intermediary efficiency to maximize the benefits of DFS.

CONCLUSION

The study has aimed to examine the determinants of DFS, namely barriers and the Role and Impact
of Intermediaries on MOHE. In total, 159 participants were involved in the research as samples. The
respondents were represented by MOHE members. The study found that the two determinants

positively influenced DFS adoption and implementation. Moreover, and for the:

1. Barriers to DFS Implementation: The findings reveal significant challenges, including high costs,
inadequate ATM networks, and deficiencies in technical infrastructure and digital content, which

collectively hinder the adoption and effectiveness of DFS.
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2. Role of Intermediaries: Intermediaries play a critical role in bridging gaps in digital and financial

literacy. However, inefficiencies, high transaction costs, and regulatory gaps often undermine their
effectiveness, creating additional barriers to DFS adoption.

3. Need for a Holistic Approach: Addressing these challenges requires a comprehensive strategy
that tackles both infrastructural and operational barriers while leveraging the strengths of
intermediaries to facilitate DFS implementation.

Therefore, the study emphasizes the importance of targeted interventions to overcome these
challenges, aiming to foster financial inclusion and support the broader adoption and implementation

of DFS in emerging economies such as Iraqg.

RECOMMENDATIONS

1. Infrastructure investments impacts: Policymakers should prioritize the development of robust
technical infrastructures, such as upgrading internet connectivity, expanding ATM networks, and
ensuring broader access to reliable hardware and software. These efforts are essential for reducing

barriers to DFS adoption and improving service efficiency.

2. Enhancing digital content: The creation of locally relevant and accessible digital content should be
a focus. This includes ensuring multilingual support and tailoring content to meet the specific needs

of the Iragi population to encourage broader adoption of DFS.

3. The need for regulatory reforms: Strengthening regulatory frameworks to ensure consumer
protection and foster trust in DFS is critical. Regulations should aim to standardize fees, streamline

operations, and ensure fair practices by intermediaries.

4. Increase the capacity for intermediaries: Initiatives to enhance the efficiency of intermediaries are
essential. Training programs, performance monitoring systems, and technological support should be

implemented to enable intermediaries to better facilitate DFS adoption.

5. Increase the public awareness campaigns: Promoting the benefits of DFS through targeted
awareness campaigns can help improve adoption rates. These campaigns should address
misconceptions about cost, security, and usability while emphasizing the convenience and cost-

efficiency of DFS.

By addressing these recommendations, it may create a conducive environment for widespread DFS
adoption an implementation, fostering greater financial inclusion and contributing to the broader

digital transformation agenda.
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"The Role of Artificial Intelligence in Enhancing the Quality of Financial
Auditing: An Applied Study on the Ministry of Electricity in Iraq"*

Assistant Lecturer. Saba Sabah Dheyab Al-Ani
Iragi Ministry of Electricity.
Directorate of Audit and Internal Control.
Dr. Hassan Abed Ali Alwan Jubouri
Iragi Ministry of Higher Education and Scientific Research.
Department of Studies, Planning and Follow-up.

(Abstract)

This study investigates the role of artificial intelligence (Al) technologies in enhancing
the quality of financial auditing within governmental institutions, focusing on the
Iraqi Ministry of Electricity during 2023. The research highlights Al’s potential to
improve auditing accuracy, enable early detection of financial irregularities, and
reduce reliance on traditional methods prone to delays or bias. Using a descriptive-
analytical approach, data were collected through a structured questionnaire
distributed to a sample of 60 financial and auditing personnel within the ministry. The
results revealed a 40% improvement in error detection accuracy and a 35% reduction
in auditing time following Al implementation, particularly in predictive analysis and
continuous monitoring. The study recommends adopting a strategic framework that
includes staff training in machine learning tools, developing automated auditing
systems with fraud detection algorithms, and modernizing digital infrastructure in
Iraqgi public sector entities. It is noteworthy that the study was limited to the

electricity sector, paving the way for future research in other governmental domains.
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The Importance of Environmental Costs According to Artificial Intelligence for Achieving
Sustainable Development in Industrial Companies
Applied Research at the Southern Cement Company

ABSTRACT

Artificial intelligence (Al) is increasingly being used in various fields, from manufacturing to
healthcare, enhancing efficiency and leading to significant improvements in productivity. However,
these innovations come with environmental costs that must be carefully considered. Environmental
costs, in this context, refer to the potential negative environmental impacts of developing and
operating Al technologies. This study examines the relationship between Al and sustainability,
reviewing the challenges and opportunities facing the technology in this field. Given the importance
of environmental pollution and identifying and measuring its effects, the research aimed to identify
and measure this pollution through environmental costs, which include the process of reducing and
preventing all types of pollutants, whether (air pollution, water pollution, noise pollution), and
through various indicators, whether financial or non-financial, as environmental cost information or
cost information serves business decision-makers with the aim of achieving sustainable development.
Therefore, the research sought, through its objective, to disclose the importance of these costs and
their essential role in preserving the environment and society. This is what was indicated in the
importance of the research and its objective, assuming the hypothesis (that identifying and measuring
environmental costs using different financial and descriptive measures) leads to highlighting the role
of the entity in assuming its responsibility towards society and the environment. The research
resulted in a number of conclusions, the most important of which was the failure to identify and
measure environmental costs according to the accounting system adopted by it and the weakness and
deficiency in environmental awareness towards identifying descriptive indicators. There were also a
number of recommendations, the most important of which was the necessity of carrying out the
process of identifying and measuring these costs to serve the process of rationalizing decisions, in
addition to the necessity of spreading environmental awareness among individuals working in the
laboratory and members of society by holding seminars and courses that have an impact and moving
towards highlighting descriptive indicators as they are no less important than financial indicators in
rationalizing business decisions to serve the laboratory, society and the environment in a long term.

Keywords: Environmental Costs, Artificial Intelligence, Sustainable Development .
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Artificial intelligence technology and its role in activating mechanisms to control

financial technology risks
Hussein Razzaq Jawad Alakaishi

husseinr.alakaishi@uokufa.edu.iq

Abstract

The research aimed to identify the impact of using artificial intelligence
technology in activating mechanisms to control financial technology risks and to
identify the opportunities and challenges facing them. Many of the benefits and risks
facing artificial intelligence were revealed through discussing some studies related to
the research topic. To achieve this goal, the research included data on the
dimensions of artificial intelligence technology (expert systems, machine learning,

neural networks, Internet of Things) and financial technology risks (use of ATMs)
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through a questionnaire analysis method for a sample of accountants, auditors, and
programmers. (50 questionnaires were obtained). Statistical methods were used,
represented by multiple regression analysis and one-way ANOVA test. The research
concluded that there is a significant impact of artificial intelligence in activating

financial technology risk mechanisms.
Keywords: artificial intelligence, Risk, technology.
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Abstract.

The research aims to develop accounting methods and the use of artificial intelligence
applications, as they provide accuracy and efficiency, and encourage economic units to
apply these modern administrative techniques. To identify the impact of these
applications in achieving sustainable development goals in Iragi economic units, the
researchers conducted a field study, where a questionnaire was adopted to examine a
sample of 204 accountants and specialists in the field of computers and artificial
intelligence techniques. The results of the questionnaire were analyzed, and the
research reached a set of conclusions, including the possibility of using accounting
artificial intelligence in Iragi economic units to reach an advanced method in the
accounting field, as it contributes to accelerating financial operations and improving
the accuracy of accounting information. It provides opportunities for creativity in
accounting, achieves accuracy in financial forecasts, improves efficiency in the use of
resources, has an impact on promoting sustainable development, contributes to
reducing environmental impact, and enhances accuracy and transparency in
sustainable development reports. The study recommended the necessity for Iraqi
economic units to adopt the application of modern technologies with the help of
experts and specialists with sufficient knowledge and experience in the field of
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artificial intelligence, and to qualify and train workers in the field of accounting to
apply artificial intelligence accounting, and the importance of the gradual shift towards
artificial intelligence accounting in stages in different departments in economic units.
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n 3
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a. Dependent Variable: y11

b. Predictors: (Constant), xx
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(4) &) s

1 .702° 493 491 429740
a. Predictors: (Constant), Xx
b. Dependent Variable: y22
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1 (Constan 931 263 3.546 .000
)
XX .956 .068 .702| 14.029 .000
a. Dependent Variable: y22

(-.931) (Constant) <l aall dad Caxly Cua Hlasi¥) OBlales ad W (p o3le ) Jsaall SR (e
Ol Basl g ban g oy Jitall juaiall s LS o) o) JlaaiV) Jie ansiy (0.956) @sbsi By dads
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y2=-0931+0956x ...( 2)
(6) P ds

1 Regressio 36.347 1
n
Residual 37.305 202 185
Total 73.652 203

a. Dependent Variable: y2

b. Predictors: (Constant), x

Sig <ilS ua (F) i (el e lalaie ) G g jaall ol yaaiall G (3508 35 s c oDle ) Jsaad)l DA (1
0.05 (s 8
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Using artificial intelligence techniques to improve the decision-making
process in budget preparation / A survey study on a group of companies
listed on the Iraq Stock Exchange.

Haider.Layedh Meteab
College of Administration and

Economics
Al-Muthanna University

Abstract

This research aims to explore the impact of using artificial intelligence
techniques on improving the decision-making process when preparing budgets,
by identifying the impact of the most important artificial intelligence application
techniques when preparing budgets that rely on healthy decision-making as a
result of studying past events and predicting future events, and the impact of
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these techniques in enhancing the company's value in order to maintain its

financial capacity. This research used the descriptive and analytical approach in
preparing a scientifically prepared questionnaire in accordance with the
objectives and problem of the current research. The questionnaire was
distributed to the research community and sample of individuals working and
clients in banks registered in the Iraq Stock Exchange and was analyzed using a
statistical program to reach a set of results, the most important of which is that
adopting artificial intelligence techniques in decision-making contributes
significantly to improving the budget preparation process and helps in facilitating
accountants to conduct more in-depth and accurate analyses. This was reflected
positively in improving the company's performance, as the results confirmed that
the application of artificial intelligence techniques played a strategic role in
preparing budgets. Based on the results, the study recommends increased
attention to the application of artificial intelligence technologies by corporate
management, given their importance in improving the process of gathering the
necessary evidence in the budget preparation process.

Keywords:

Deep learning technology, decision making, budgeting
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Abstract:

This research aims to present both a theoretical and practical framework for
understanding the relationship between the independent and dependent variables
of the study. The independent variable is the application of artificial intelligence
(Al) technologies within the fields of accounting and auditing, while the
dependent variables are the reputation and value of public sector institutions. The
study further seeks to assess the impact of utilizing Al technologies on the
security of both financial and non-financial data in government institutions, as
handled by accountants and auditors. It also evaluates how the use of Al in
accounting and auditing contributes to enhancing the reputation and institutional
value of governmental entities. The practical component of the study involved
selecting a sample comprising the Department of Internal Audit and Control and
the Financial Affairs Department at the Presidency of Al-Muthanna University,
along with the internal audit and financial affairs units in the university's colleges.
A total of 85 questionnaires were distributed, of which 80 were returned and
deemed valid for analysis, representing a response rate of 94%.

The key findings of the research include:

1.Al technologies enable accountants and auditors to examine and analyze data
more rapidly and efficiently, thereby improving financial decision-making and
enhancing institutional reputation.

2. The integration of Al within accounting and auditing practices contributes to
improved quality of accounting data, which positively impacts the institution's
reputation and value.

The principal recommendations of the research are:

1. The necessity of implementing Al technologies to limit the phenomenon of
creative accounting, as both accountants and auditors are involved in designing
programs that generate financial data.

2. The importance of training accountants and auditors in Al technologies to
enhance their technological competencies in preparing and auditing financial data,
ultimately improving the institution's reputation and value

Keywords: Artificial Intelligence, Accounting and Auditing Professions.
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The Role of Digital Transformation in Enhancing Financial Reporting
Transparency: A Strategic Analysis of Modern Accounting Practices

Abstract:

The contemporary economic environment is characterized by rapid
technological developments that call for a digital transformation across all
economic sectors, including the accounting sector. Digital transformation in
accounting refers to the application of technologies such as automation,
artificial intelligence, and blockchain in financial reporting processes. This
research aims to analyze the role of digital transformation in enhancing the
transparency of financial reporting by examining the impact of modern
technologies on the quality of financial reporting and increasing investor and
stakeholder confidence.

The research reviews the historical development of accounting and how it has
been affected by technological changes. It also presents digital transformation
as a comprehensive process of changing business practices aimed at
capitalizing on technological opportunities. The research also discusses how
these technologies impact the transparency of financial reporting and their
role in enhancing its credibility and increasing investor confidence.

The research relied on a descriptive analytical approach, collecting data using
questionnaires directed at 50 employees in Iragi banks. The data was analyzed
using Pearson’s correlation coefficient and regression analysis to examine the
effects of digital transformation on various aspects of financial reporting. The
results showed a positive relationship between digital transformation and
increased transparency and credibility in financial reporting, which led to
improved investor confidence in these reports. Digital technologies such as
artificial intelligence and blockchain also significantly contribute to reducing
human error and improving the accuracy and reliability of financial reporting.

On the other hand, the study revealed challenges related to resistance to
cultural change within organizations, a lack of technical skills among
employees, and data security issues. Therefore, the study recommended the
development of training and educational programs to improve accountants'
technical skills, as well as the importance of senior management's
commitment to achieving digital transformation and supporting it by
providing the necessary resources. The study also emphasized the need to
enhance transparency and innovation in digital accounting practices to ensure
financial reporting is compatible with the requirements of the digital age.
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Abstract

This study explores the opportunities and challenges of applying artificial
intelligence (Al) in management accounting within Zain Communications Company. The
research aims to understand how Al can enhance management accounting techniques and
addresses the determinants, current practices, Al's supportive role, and implementation
challenges. Using a quantitative approach with a survey questionnaire, data was collected
from managers, department heads, and accountants. The findings reveal a high degree of
agreement among respondents regarding Al's potential and challenges. A statistically
significant positive correlation between Al applications and management accounting was
found, indicating Al's beneficial impact. This study contributes to the literature on Al and
management accounting, offering practical insights for organizations in the
telecommunications industry seeking to enhance their financial management practices

through Al integration.

Keywords: Artificial Intelligence, Management Accounting, Zain Communications

Company, Al Implementation, Quantitative Research.
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Introduction

Artificial intelligence (Al) technology has brought about great leaps in the
Artificial Intelligence technology within various business functions including, management
accounting (Davenport and Ronanki 2018). The use of Al powered tools and application
can change the way organizations collect, analyze and interpreting data of finance, which
will make decision making more sensible and make the operations more efficient (Moll &
Yigitbasioglu, 2019). Integrating Al in the management accounting has become more and
more interested by practitioners and scholars as it lends to the increasing accuracy, speed

and accessibility of vital financial information.

Management accounting has an important role to support organizational decision
making, evaluating of performance and strategic planning (Weetman, 2019). Traditionally,
corporate decision makers have turned to the management accountant in times of need to
do their yeowork by having them fill in the blanks with their data gathering, spreadsheet
based analysis and reports. Yet these demands are mounting on management accounting
practices, which have to adopt more advanced analytical tools and techniques as the
volume and complexity of financial and non-financial data are increasing (Bhimani &

Willcocks, 2014).

The development of Al technologies, including machine learning, natural language
processing, and predictive analytics, has great potential to reinvent management
accounting via automating routine work, improving data analysis potential and offering in
real time actions to be taken (Kokina & Davenport, 2017). Financial forecasting can be
streamlined using Al powered applications that use Al to optimize resource allocation,
detect anomalies, and identify patterns that human analysts either overlook or simply don’t

see. Using Al to execute management accounting activities results in abstracting from
674
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compiling and focusing on other more important work such as strategic advising, which

adds more value to the overall organizational decision making process (Dilla & Raschke,

2015).

Though there is compelling business rationale for integrating Al into management
accounting, implementation has its challenges. Successfully harnessing Al involves
traveling through a landscape composed of technological, organizational and human
related barriers. The usefulness of high quality data, compatibility with existing systems,
level of technical knowhow within the finance function and willingness to change are all
factors that can either enhance or adversely impact the implementation of Al to

management accounting.

This study seeks to examine opportunities and challenges of artificial intelligence
application in management accounting through the case study of Zain Communications
Company. This study aims to help organizations make the right use of the power of Al for
enhancing management accounting practices by examining the determinants and
dimensions of Al system applications, the current state of management accounting
practices, the role of Al in supporting management accounting techniques, and the

obstacles and challenges in the implementation (Bughin et al, 2017).

Results from this research will contribute to a growing collection of literature
pertaining to the intersection of artificial intelligence and management accounting, with
both theoretical and practical implications of this burgeoning field. Such insights can be
used by organizations, particularly in the telecommunications industry, involved in
financial management, and can inform their strategic decision making as they approach
utilisation of the transformative capability of Al technologies (Brynjolfsson & McAfee,

2014).
675



welboXl SN 393> W gl [lods i -wdliall deols- Loy 6,153 4GS @lil] walall 5aiall gil89
2025/4/17-16 b 8l ~-Josl| (§guu wlilbing
Research Problem:
The main research problem is to understand the role of artificial intelligence in supporting
management accounting techniques and the challenges and barriers in implementing

artificial intelligence in Zain Communications Company. Specifically, the study seeks to

address the following questions:

1. How have determinants and dimensions of Al system applications shaped an

understanding of Al system applications in Zain Communications Company?

2. How do the management accounting practices of Zain Communications Company

stack up right now?

3. Can Al applications aid or magnify the usage of management accounting

techniques in Zain Communications Company?

4. What problems and difficulties faced in incorporating Al in the management

accounting in Zain Communications Company?

Research Objectives

The primary objectives of this research are:

1. It aims at understanding the determinants and dimensions of where and how the Al
system applications are used in Zain Communications Company. It involves looking at the
factors that determine the adoption of Al, investigation of the capabilities of particular Al
systems, judgment of the readiness of the company’s technology, measurement of the

alignment of Al with the company’s strategic objectives, an evaluation of the company’s
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organizational culture and leadership commitment to adoption, and consideration of the

legal and regulatory aspects that may hinder the Al implementation.

2. An attempt to assess the existing state of the management accounting in Zain
Communications Company. The process of doing so is to look at current techniques and
methodologies used in management accounting and evaluate its effectiveness and
efficiency, identify gap or room for improvement, determine the degree of integration and
collaboration between the management accounting function and other business units,
evaluate its current information system and technology infrastructure, and determine the

skills and competencies possessed by the management accounting professionals.

3. This study aims to assess the readiness of Al applications in helping and enabling a
management accounting techniques in Zain Communications Company. Here, we have to
delve into the specific Al driven tools and applications that can be combined, analyse how
Al can make the accuracy, timeliness and dependability of financial reporting better, how
Al can lighten the task of repetitive work, how Al driven insights can be used in cost
management and profitability analysis and whether the Al powered management

accounting systems can be integrated with other enterprise wide technologies even.

4. Examining the obstacles and challenges of implementation of Al in Zain
Communications Company’s management accounting. It encompasses the technological
curtains, the organizational and cultural factors, the regulatory and compliance features, the
financial and resource limitations, the consequence liable on the prevailing labor force on
the possible outcome, and the attack and best methods on the way to relieve the discovered

obstacles and difficulties.
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Hypothesis

(HO): There is no statistically significant correlation between artificial intelligence

applications and management accounting at a significance level of (5%).

(H1): There is a statistically significant correlation between artificial intelligence

applications and management accounting at a significance level of (5%).

Methodology

A quantitative research approach was used for the study, the survey questionnaire
was used as the primary data collection instrument (Creswell & Creswell, 2018). Zain
Communications Company is the study population composed of managers, department
heads and accountants. Forty individuals were selected as a sample and 44 questionnaires

were collected and analysed (Sekaran & Bougie, 2016).

Based on the theoretical framework and previous studies (Greener, 2008; Saunders
et al., 2019) it was designed for two parts. The first part focused on the respondents'
demographic and professional characteristics, while the second part consisted of 20

questions divided into four main sections:

1. On determinants and dimensions of Al system applications.

24 Management accounting

51 Al applications support management accounting technology.

4. Implementation of Al in management accounting: obstacles and challenges.
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Content validity and Cronbach's alpha coefficient were used to study the validity

and reliability of the research instrument (Tavakol & Dennick, 2011). Hair et al. (2019)

established the content validity by presenting the questionnaire to the supervisor and a

group of experienced professors to see if the items fit in the research objective. Internal

consistency of questionnaire items was measured by the Cronbach's alpha coefficient with

a range of 0 to 1; the higher the value the more reliable is the questionnaire (Sekaran &

Bougie, 2016).

Descriptive statistics including means and standard deviation were used to
summarize respondents perceptions (Saunders et al., 2019). Furthermore, the study used
Pearson correlation coefficient for testing the study’s hypothesis and to examine the
relations of artificial intelligence and management accounting (Gravetter & Wallnau,

2016).

Theoretical Framework

Determinants and Dimensions of Al System Applications

The paper proposes an overview of theoretical framework to explore the most important
mechanisms influencing the introduction and adoption of artificial intelligence (Al)
technologies in organizations. An in-depth analysis of accounting specific Al capabilities
and limitations is the focus. As regards determinants of successful Al integration, Moll and
Yigitbasioglu (2019) and Davenport and Ronanki (2018) confirm that organizational
readiness, technological infrastructure, and strategic alignment are several determinants

that influence success in the integration of Al.
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Organizational readiness means the required capabilities to support the deployment of Al
applications by the organization, i.e. the technological, financial and human. It lays in
having robust data management systems in place, and a relatively matured digital
infrastructure, as well matured skill sets and technological expertise in the hands of the
accounting and finance professionals (Bughin et al., 2017). Another is the strategic
alignment between the organization's Al initiative and its overall business objectives and

priorities, which ensures that its Al investments support its long term goals and

competitive position (Kokina & Davenport, 2017).

Also, the regulatory and legal environment in which the organization operates can heavily
impact the adoption and deployment of Al systems. The manner in which the organization
adheres to Al integration may be depending on the aspect such as data privacy regulations,

industry specific compliance requirements, ethical guidelines on the usage of Al, etc.

Management Accounting

The characteristics and reasons for these management accounting practices in organisations
are discussed in this theoretical framework. Management accounting is important in
supporting decision-making, performance management and the corporate strategic
planning (Weetman, 2019). Financial and non-financial information is collected, analyzed
and interpreted to help managers take decisions, control and monitor the organization's
performance and align the organization's activities with its strategic orientation (Horngren

et al., 2015).

As such, the framework also explores the growing nature of management accounting,
which relies more on data driven insights and analytical tools. With the increasing amounts

of data generated and collected by organizations from multiple sources, management
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accountants will critically depend on sound analytical techniques such as predictive
modeling, scenario analysis, and data visualization in order to gain critical insights for
strategic decision making (Bhimani & Willcocks, 2014). According to Moll and
Yigitbasioglu (2019), this shift toward data driven management accounting practices has
important implications for the skills and competencies management accounting
professionals should possess for effectively interpreting and communicating complex

financial and non-financial information for the purpose of organizational performance and

decision making.

The Integration of Al and Management Accounting

The paper examines the possible benefits and problematic aspects of using Al
powered applications in the management accounting. Numerous ways have been identified
by researchers in which Al can lead to increased accuracy, timeliness, and reliability of
management accounting practices involving financial forecasting, budgeting, and

performance reporting (e.g., Dilla & Raschke, 2015; Vasarhelyi et al., 2015).

For instance, Al-based systems can take out the mundane: Data entry or processing
can be delegated to machines, leaving the more tactical management accountancy minds to
focus on the tactical: Strategic analysis and decision support, rather than crunching
numbers. They can also be used to analyse large datasets and find patterns and trends, and
be used to generate predictive insights that can go on to help the organization’s financial

planning and decision making processes (Kokina & Davenport, 2017).

Despite this, managing the risks and challenges in managing accounting through Al
is not an easy task. Data quality and its effects on the accounting workforce, system

compatibility, and possible impact on the accounting workforce must be considered
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(Brynjolfsson & McAfee, 2014). As a result, organizations are required to make sure that

the Al systems are properly aligned with organization’s data management approaches, the

organization’s information systems, and the accounting professionals’ skills and

competencies. Mismanagement of these could result to poor results and opposition from

the accounting team.

Obstacles and Challenges in Implementing Al in Management Accounting

The barriers to the successful implementation of Al in management accounting are
explored in the theoretical framework, which focuses on technical, organizational, and
human related barriers. Previous work has identified several key organizational roadblocks
to successfully integrating Al powered applications into the management accounting

function.

The technological barriers may consist in data management problems, data quality,
data integration and security. As it becomes increasingly apparent that many Al systems
need large volumes of high quality data to work organizations have to be confident that
their data infrastructure is robust and will support integration of Al systems. Furthermore,
compatibility of Al systems with the organization's existing information systems and
accounting software is a big challenge that will involve lots of integration and

customization efforts.

Al also incurs organizational and cultural factors as impediments to successful
implementation in management accounting. The adoption and effective use of Al
technologies is undermined by resistance to change, lack of senior management support
and lack of investment in employee training and development. Therefore, the organization

needs to take a proactive approach and have a culture of innovation in order to help fight
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these challenges, offering complete training and support to the accounting team as well as

securing the commitment and sponsorship from the organization's leadership.

We then consider at last: human related challenges such as the implications of Al
for the accounting labor force. Resistance and hesitation among management accounting
professionals (Brynjolfsson & McATfee, 2014) also may be generated by concerns about
job displacement, new skill sets needed, and increased job stress and anxiety. However,
addressing these challenges will require effective change management strategies, as well as
open communication with the accounting team to make a smooth transition to Al powered

management accounting practices.

However, by resolving these technological and organizational and human related
issues, organizations are much likely to constructively realize their implementation of Al
in management accounting and receive the benefits of increased efficiency, accuracy and

decision making abilities.

Practical Framework:

First: Study Population The study population consists of managers, heads of departments,
and accountants working at Zain Telecom. The questionnaire was distributed to a sample

representing this study population.

Second: Study Sample The selected sample consists of 40 individuals from the study
population. The questionnaire was distributed to this sample, and 44 responses were
retrieved. These questionnaires were distributed to a sample of managers, heads of
departments, and accountants working at Zain Telecom. A statistical analysis was

conducted to ensure the validity of the questionnaire.
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Third: Research Tool The research tool (questionnaire) was designed based on the

theoretical framework, previous studies, and in light of the research data and objectives.

The questionnaire in its final form consisted of two parts:

The first part: Includes the demographic variables of the members of the research

community, represented by gender, age, educational achievement, and years of experience.

The second part: Consists of 20 statements, divided into four axes:

1. The first axis: Determinants and dimensions of applications of artificial intelligence
systems, consisting of 5 statements.

2. The second axis: Management accounting, consisting of 5 statements.

3. The third axis: The role of artificial intelligence applications in supporting
management accounting techniques, consisting of 5 statements.

4. The fourth axis: Obstacles and challenges in the application of artificial intelligence

in management accounting, consisting of 5 statements.

Fourth: Validity and Reliability of the Study Tool

To ensure the validity and reliability of the study tool, we conducted two types of tests: the

first to measure face validity and the second to measure the reliability of the study tool.

1. Face Validity:

To ensure the face validity of the study tool, we first presented it to the supervising
professor. After receiving his approval, we presented it to a group of experienced
professors to ensure its suitability in terms of structure and linguistic formulation of the

statements, as well as the clarity and understandability of each statement. The feedback
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received was taken into account, and necessary amendments were made, including deleting

some statements, reformulating others, and rearranging as needed.

2. Reliability of the Study Tool:

To measure the reliability of the study tool, we used the Cronbach alpha coefficient. This
ensured the internal consistency of the study tool. Table (1) shows the reliability

coefficients of the resolution axes using the Cronbach alpha coefficient.

Table (1): Reliability Coefficients of Resolution Axes Using Cronbach Alpha

Coefficient

Variable Number of Alpha Cronbach
paragraphs value

Determinants and dimensions of applications of

artificial intelligence systems S .807

Management Accounting 5 792

The role of artificial intelligence applications in

supporting management accounting techniques 5 .820

Obstacles and challenges in the application of

artificial intelligence in management accounting 5 .802

The questionnaire as a whole 20 922

Source: Prepared by the researcher based on the outputs of the SPSS V22 program

The above table shows that the Cronbach alpha coefficients for the first axis (determinants
and dimensions of artificial intelligence systems applications) are 0.807, for the second
axis (management accounting) it is 0.722, for the third axis (the role of artificial
intelligence applications in supporting management accounting techniques) it is 0.820, and

for the fourth axis (obstacles and challenges in applying artificial intelligence in
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management accounting) it is 0.802. The coefficient for the questionnaire as a whole is

0.922. This indicates that the tool has high reliability, meeting the study's purposes, as the

stability level is high and statistically significant.

Sixth: Statistical Methods

The data of this study were classified and analyzed as follows:

A. Arithmetic Means: Used to determine the level of response of the sampling and analysis

unit members to their variables.

B. Standard Deviation: Used to measure the extent to which the responses of the sampling

and analysis unit members diverge from the arithmetic mean.

C. Cronbach Alpha Stability Coefficient: Used to conduct a reliability test for the
questionnaire statements. It ranges from zero to one. A value of zero indicates no
reliability, while a value of one indicates perfect reliability. In social sciences, a coefficient
of 0.6 or higher is considered acceptable. Reliability means that the results are consistent

when the tool is applied multiple times.

D. Pearson's Correlation Coefficient: Used to determine whether there is a relationship
between the variables and the strength of that relationship. The correlation is strong when
its value approaches one, weak when it approaches zero, positive when the correlation is

direct, and negative when the correlation is inverse.

E. Class Length Equation: Used to measure the level of practice of the study variables. It

was calculated according to the following equation:
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Highest Value — Lowest Value 3 —1
class Length = = = 0.67
Number of classes 3

Then, the class length is added to the lowest value to extract the categories. This means
that the arithmetic means belong to three categories, in addition to extracting the standard
deviation value to see how dispersed the answers are from the arithmetic mean. The

intensity of the answers was calculated on the scale as shown in Table (2):

Table 2: Statistical Criterion for Determining the Dimensional Levels of the Study

Tool and Its Sections Based on Arithmetic Averages

Category Answer Scale Degree of importance

1to 1.67 At all Weak

From 1.68 to 2.34 Once in a while Medium

From2.35t0 3 All the time High

Source: Student Preparation

Therefore, there are three categories to which the answers and data belong, in addition to
extracting the values of standard deviations to determine the extent to which the answers

are dispersed from the arithmetic mean.

Inferential Method: In this study, the statistical program SPSS v.27 was used to analyze

and classify the questionnaire data.
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Fifth: Statistical Analysis of the Study Axes

1. Analysis of the Results of the First Axis: The following table shows the responses of the

study sample regarding the determinants and dimensions of artificial intelligence systems

applications:

Table (3): Responses of the Study Sample on the Determinants and Dimensions of

Artificial Intelligence Systems Applications

Degree of
Paragraph Paraaranh Arithmetic | Standard | importance
number grap mean deviation ety

The level of sophistication of Al High
applications within the company

1 significantly affects the effectiveness of 2.48 0.751 3
accounting processes.
The hardware and software requirements High

2 needed to implement Al are a major 755 0.714 1
challenge for the company.
The availability and accuracy of financial High

3 statemepts !mprgves the effectiveness of )53 0.640 5
Al applications in the company.
Current laws and regulations are sufficient High

4 to regulate the use of Al at Zain. 2.45 0.677 4
The impact of Al on jobs at Zain is a High

5 threat to traditional employment. 2.35 0.770 S

Overall average S DS biigr

Source: Prepared by the researcher based on the outputs of SPSS V22 program

It is clear from Table (3) that the responses of the study members regarding the

determinants and dimensions of artificial intelligence systems applications in Zain
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Telecom Company were highly rated. The arithmetic mean was 2.47 with a standard

deviation of 0.4840. The arithmetic averages of the statements in this axis ranged between

2.35 and 2.55.

All statements received high scores, with the highest being Statement No. (2): "The
hardware and software requirements needed to implement Al are a major challenge for the
company.” This statement ranked first with an arithmetic mean of 2.55 and a standard
deviation of 0.714. Statement No. (5), "The impact of artificial intelligence on jobs at Zain
is a threat to traditional labor,” came in fifth place with an arithmetic mean of 2.35 and a

standard deviation of 0.7700.

2. Analysis of the Results of the Second Axis: The following table shows the responses of

the study sample on management accounting:

Table (4): Responses of the Study Sample on Management Accounting

Degree of
- ; importance
Paragraph Paragraph Arithmetic Stapdgrd p Orde

number mean deviation r

Zain's current accounting information High

systems need technical improvements. 2.38 0.740 5

Zain's cost and price analysis can be High

improved using new technologies. 2.55 0.677 1

Budgeting at Zain should be done more High

accurately and quickly. 2.43 0.675 3

Uncovering any unsound accounting High

practices at Zain is always a challenge. 2.53 0.640 2

There is a need to improve the integration Medium

. . 2.40 0.672 4
between Zain's different accounting
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systems.

2.46 0.418 High

Overall average

Source: Prepared by the researcher based on the outputs of SPSS V22 program

It is clear from Table (4) that the responses of the study members regarding management
accounting in Zain Telecom Company were highly rated. The arithmetic mean was 2.46
with a standard deviation of 0.4180. The arithmetic averages of the statements in this axis
ranged between 2.38 and 2.55. All statements received high scores, with the highest being
Statement No. (2): "Cost and price analysis at Zain can be improved using new
technologies.” This statement ranked first with an arithmetic mean of 2.55 and a standard
deviation of 0.677. Statement No. (1), "Zain's current accounting information systems need
technical improvements,” came in fifth place with an arithmetic mean of 2.38 and a

standard deviation of 0.7400.

3. Analysis of the Results of the Third Axis: The following table shows the responses of
the study sample on the role of artificial intelligence applications in supporting

management accounting techniques:

Table (5): Responses of the Study Sample on the Role of Artificial Intelligence

Applications in Supporting Management Accounting Techniques

Degree of
importanc
Paragraph Paragraph Arithmetic | Standard | ¢ Orde
number mean deviation r
Al applications improve the accuracy of High
Zain's financial forecasts. 2.68 0.474 1
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Al tools enhance Zain's budgeting High
efficiency. 2.40 0.709
Al can automatically detect financial fraud High
at Zain. 2.35 0.662
Cost and profit analysis is more accurate High
using Zain's Al. 2.38 0.774
Al technologies increase the speed of Medium
financial reporting at Zain. 2.48 0.640

Overall average VA Dasy High

Source: Prepared by the researcher based on the outputs of the 22.SPSS V program

It is clear from Table (5) that the responses of the study members regarding the role of
artificial intelligence applications in supporting management accounting techniques in Zain
Telecom Company were highly rated. The arithmetic mean was 2.46 with a standard
deviation of 0.4570. The arithmetic averages of the statements in this axis ranged between
2.35 and 2.68. All statements received high scores, with the highest being Statement No.
(1): "Al applications improve the accuracy of Zain's financial forecasts.” This statement
ranked first with an arithmetic mean of 2.68 and a standard deviation of 0.474. Statement
No. (3), "Al can automatically detect financial fraud at Zain," came in fifth place with an

arithmetic mean of 2.35 and a standard deviation of 0.6620.

4. Analysis of the Results of the Fourth Axis: The following table shows the responses of
the study sample on the obstacles and challenges in the application of artificial intelligence

in management accounting:

Table (6): Responses of the Study Sample on Obstacles and Challenges in the

Application of Artificial Intelligence in Management Accounting
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Degree of
importanc
Paragraph Paragraph Arithmetic | Standard | ¢ Orde
number mean deviation r
The lack of technical knowledge is a major High
1 barrier in Zain's Al adoption. 2.48 0.640 4
Resistance to change affects the High
2 effectiveness of using Al at Zain. 2.43 0.675 3
Protecting financial data is a major High
3 challenge when using Al at Zain. 2.38 0.740 5
The high costs of Al applications entail High
4 long-term investments in Zain. 2.55 0.597 1
The lack of support from senior High
5 management hinders thg appllcat_lon of Al 753 0.640 )
in management accounting at Zain.
Overall average 247 Uil g

Source: Prepared by the researcher based on the outputs of SPSS V22 program

It is clear from Table (6) that the responses of the study members regarding the obstacles
and challenges in the application of artificial intelligence in management accounting in
Zain Telecom Company were highly rated. The arithmetic mean was 2.47 with a standard
deviation of 0.4470. The arithmetic averages of the statements in this axis ranged between
2.38 and 2.55. All statements received high scores, with the highest being Statement No.
(4): "The high costs of Al applications require long-term investments in Zain." This
statement ranked first with an arithmetic mean of 2.55 and a standard deviation of 0.597.
Statement No. (3), "The protection of financial data is a major challenge when using
artificial intelligence at Zain," came in fifth place with an arithmetic mean of 2.38 and a

standard deviation of 0.7400.
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Sixth: Hypothesis Testing

To analyze the correlation between the study variables and to find the relationship between

the independent variable and the dependent variable, which formed the basis of the study's

problem and its questions, the study hypotheses will be tested using the Pearson correlation

coefficient.

Main Hypothesis:

o There is no statistically significant correlation between artificial intelligence

applications and management accounting at the 5% significance level.

Table (7): Correlation Coefficient Between Study Variables

Management Accounting :
axles

Correlation coefficient

Artificial Intelligence

.675°

Applications

Source: Prepared by the researcher based on the outputs of SPSS

The results of the hypothesis test for the research indicate that the value of the Pearson
correlation coefficient, which measures the relationship between artificial intelligence
applications and management accounting, reached 0.675. This is a positive value at the
0.05 significance level, meaning there is a strong positive correlation between the two
variables. Therefore, the main hypothesis is rejected, and the alternative hypothesis is
proven, which states that "there is a statistically significant correlation between artificial

intelligence applications and management accounting at the 5% significance level.
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Conclusions:

1. The study demonstrated a strong positive relationship between Al applications and

management accounting, with a correlation coefficient of 0.675 at the 5% significance

level. This indicates that Al has a significant impact on improving the accuracy and

efficiency of accounting processes.

2. Study participants indicated that Al applications contribute significantly to improving
the accuracy of financial forecasts, cost-benefit analysis, and detecting financial fraud, in

addition to accelerating the preparation of financial reports.

3. Several challenges facing the application of Al in management accounting were
identified, such as the high cost of investing in these technologies, lack of technical

knowledge among employees, and resistance to change within the organization.

4. The study confirmed that the availability of a robust and advanced technical
infrastructure is a key factor for the success of Al implementation. The compatibility of

existing systems with Al technologies also poses a significant challenge.

5. The study indicated that there is concern among accountants about the impact of Al on

traditional functions, which could lead to resistance to change.

Recommendations

1. Comprehensive training programs should be implemented to prepare accountants
and administrators to work with Al systems. These programs could include

developing technical and analytical skills related to the use of Al tools.
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2. Senior management should implement effective change management strategies to
overcome employee resistance to adopting Al technologies. This can be achieved
by fostering a culture of innovation and continuous communication with
employees.

3. Focus should be placed on improving the quality of data used in Al systems, as the
accuracy of results depends largely on the quality of the input data.

4. Efforts should be made to ensure compatibility between existing systems and new
Al systems. This may require additional investments in system customization and
integration.

5. Al implementation plans should be aligned with the company's long-term strategic
objectives, with an emphasis on achieving a sustainable return on investment.

6. The company should reassure employees that Al will not lead to job losses, but
rather will be used to improve their efficiency and enable them to focus on higher-
value tasks.

7. Data protection laws and regulations should be taken into account when
implementing Al technologies, particularly with regard to securing financial data
and maintaining privacy.
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"The Impact of Artificial Intelligence on the Efficiency of Accounting

Processes in the Context of Digital Transformation"

Abstract

This research aims to study the impact of artificial intelligence on the efficiency of
accounting operations amid rapid digital transformations, with a focus on the Iraqi
environment. The research hypotheses were tested through a questionnaire distributed to
a group of accounting academics in Iraqi universities during the year 2024, resulting in
70 valid responses. Numerous findings were obtained, the most important of which
include: improved operational efficiency, with Al demonstrating a high capacity for
accelerating the completion of routine accounting tasks such as journal entries, invoice
processing, and financial reporting, which led to reduced time and effort and increased
efficiency. In addition, it contributed to reducing errors and enhancing decision—making.
The research addresses key intelligent applications in accounting and explains how Al
can help reduce errors, improve the quality of financial information, support decision—
making, and reduce operational costs. It also highlights the challenges facing the
adoption of these technologies, such as weak digital infrastructure and a lack of trained
human resources. The study concluded that artificial intelligence represents a real
opportunity to develop the accounting profession, provided that there is a commitment to
keeping up with technological advancements and enhancing the integration between

human and technological elements

. Keywords: Artificial Intelligence, Artificial intelligence risks Accounting, Digital

Transformation, Efficiency,
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ql3 | qil2 qll ql0 q9 q8 q7 q6 a5 q4 q3 q2 ql
21 21 21 21 21 21 21 21 21 21 21 21 21 Valid N
0 0 0 0 0 0 0 0 0 0 0 0 0  Missing
4.3333 4.1905 4.4762 4.3810 4.1905 4.2381 4.6190 2.7619 4.4762 4.7143 3.5714 4.2857 4.2857 Mean
.79582 .98077 .67964 .80475 .74960 .62488 49761 1.26114 .81358 .46291 1.12122.71714 .78376 Std. Deviation
3.00 4.00 200 3.00 200 2.00 1.00 400 3.00 100 4.00 2.00 3.00 Range
2.00 1.00 3.00 200 3.00 3.00 4.00 1.00 200 4.00 100 300 2.00 Minimum
500 5.00 5.00 500 500 5.00 5.00 500 5.00 500 500 500 5.00 Maximum

Cla i lo alaeYU Gl dlae) i juadl. SPSS
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(2.76) op 7o 55 lall apead cllassidl) o (1) a, Jsaad (e i q13) (gl
sl Ayl bl e S il Gl G s b i Y ey Las ¢ (4.76) 5
J8 e g8 Gl o Juy Lae ¢(4.76) daigql]l 5G5 okl oIS hugie Jef .JgY)
s Lae ¢(2.76) bagia ol o ciliaa 06 55bal) (Bl g sane o Al
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Al Gl sl

ql q2 q3 q4 a5 q6 q7 q8 q9
N Valid 21 21 21 21 21 21 21 21 21
Missing 0 0 0 0 0 0 0 0 0
Mean 4.4286 4.7619  4.2857 4.3810 4.3810 4.5714 4.4762 3.8571 4.5714
Std. Deviation .81064 .70034 .78376 .66904 .66904 74642 .60159 47809 .67612
Variance .657 -490 .614 .448 448 .557 362 .229 457
Range 3.00 3.00 3.00 2.00 2.00 3.00 2.00 2.00 2.00
Minimum 2.00 2.00 2.00 3.00 3.00 2.00 3.00 2.00 3.00
Maximum 5.00 5.00 5.00 5.00 5.00 5.00 5.00 4.00 5.00
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. SPSS wla jia e aldeYh o gialdl dlac) 1 jaadll

«(4.76) 5 (3-85) on 7o s% Apluall cllau gl o W (2) Ay Jsasdl 8 bl s
Dsaally Al pall Gl jlell pren o GS LA (e ple Gl dsay o du L s
Gl J8 e 12 o8 Gl 6 sie o Jay Le ¢ Q2 (4.76)5 jball OIS b gie e L 0
G siall Gaa JI 3 Y ed @ aes ¢ 98 (3.85)5 jlall dlassgie dad o) CuilS a
585 <(0.816) 5 (0.478) o o) 28¢5 bmall il jadl Lonailly Lab L BUEY) (e Jsiiall
OS) a1 QL 5 ball i  samge lld jedayg S jLaall o)l b Jiina (i o 5
Aa a5 oy Las cdaalll it el i (Variance) culall Wi .(0.816) s lxe il ol

oSl GDEAY (e 45 gléie

Sy Ja¥1 ) gadll G Ll Y1 ABe (3) aby Jgaa

Correlations

y X
y Pearson Correlation 1 124
Sig. (2-tailed) .593
N 21 21
X Pearson Correlation 124 1
Sig. (2-tailed) .593
N 21 21

. SPSS wila jia Je aldeYU o dialdl dae) 1 jaadll
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JsY) sadl o (Pearson Correlation) Ll ¥ Jelea dad o (4) ) Jsandl (e ey
Ao gy oy Les (i Admia din g Al 02500124 @iy () SEN ) sadll o(X)
ezl (Sig. 2-tailed) dglaayl ANA dad o LS .oyl o ddms dulay) Lo )
Gl A0 o ixy 138 5 ¢(0.05) 4ple Cajleiadl VAN (5 sine o LIS el 85¢0.593
aas Y sz laay) Gilas) @sine ye Gysaall on Bl V) ol Nl dgloas) AYa i

S gaddl o J el il ddle (5) &) Jsaa

Model Sum of Squares df Mean Square F Sig.
Regression 2.831 1 2.831 295 .593°
Residual 182.407 19 9.600
20
Total 185.238

. SPSScila ks e aldieWh gsialill dlae) 1yl
a. Dependent Variable: y

b. Predictors: (Constant), X

Gina OB B3 I saddl S 1Y Lo ypantl sl Jlas s (5) fy Jpand) e
Jos dmizie ooy F = 0.295 dad 1L Lo Bl . 6 jsadd e

Lilas) e e zisall o iy L 0.05 e el a5 Sig. = 0.593 g
G ol ol B el e J¥1 Headdl las) sgime il an g Yozl
LS pad) 8 AN 3 s sl Y V) el

‘Fki.“ Jlaasy) C.J}u (6) e§_) Jsaa
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Coefficients®
Unstandardized Coefficients Standardized Coefficients
Model B Std. Error Beta t Sig.
(Constant) 48.328 11.431 4.228 .000
X 156 .287 124 .543 .593
a. Dependent Variable: y. SPSS cila jae e alaieWh o dalil dlac) : jaadll

(11.431 5 ke tha pe 48.328 o il daleall dad o) I (6) b Jsaadl i
Ale Agdlian) Ao @l 73 saill A3l dadl) o .(0.000 A2 dag) 4.228 55kt dad
sl Gl mie s 5oeS dpulad ded 4l (Y) ol Lund) o e Lee (P < 0.05)
8 paalysan g sal) US o) ey Lae <0.156 58 (B) gobmall e Jaladdl = (X)) Jiiusdll
Jaleally  (0-287) Luwt € (o bnall sl o1 ¢ (y) o 0.156 52l bas 5(X)
ae 0.543 L t dagds (Y) o (X) Lsiall e 556 ) judy (Beta = 0.124) & )bl
AN 65 e (V) o (X) Ll O e L ((0.05 e Sl) 0.593 ddlas) AN
Agilian
il By Cnll 2 igadl ladl e
Al sl 8 Wapale Gad asally ookl calall (e alall il ekl ol
il Aalill (e ale IS5 i il daa aedy Lee Sl El AT Gty celadl) Qi
Ol 8 Claaliy i)l Jeailly el pASA o o) bzl cld) 2 oy il
Ao d o Ay Al oS8 Al sl Aglaa) Aall e oS0 (Aauladdl Glleall 50 1S
Lava ST €8 i) oSl S e f clibal) (e 2l dala Y el Lo dddle dblan)
AVally 38l e Aslie Glayn Sy (@bl Ly Al Glusdll @l & a5
Lot el S B SHE (Fry Peeal] clbooettil Al SR e il

717




aclns¥ sl 593 b eyl ot o3 -autall dnnla- sLoddly 8,531 &SI ol polal esgall gl
2025/4/17-16 5 i) ~Jogl (§9. wldbiog

S G ekl plaai¥ g alal)l Jilas g L lian) 4 gixe ye 5 (0.124) A cul€ Lls Y
(0.05 (e Sl a5 Sig. = 0.593 Aaf) Ly Wiliaa) 5 sine e
Claliiiu)
Aol il 3o el st -1
ot e 40 5 1) Aplaall algall Slad] a poai 3 Ale 5,08 elihaal) o\SA kil
Sl 83l 55 agadl g i gl Julas ) (ol Laa eAudlal) o laal) g ¢ il sl Aallaa g ¢ gadll
A il oUady) Julss -2
o oY) alaill e 55l a5 TSR e ) Jie ¢ e liaal) o lSA) sl ol
ULl 483 (paa g 5 ) JEaY) e Al Lpalaall eUadY) L Jl
1 AN AT et -3
aca Las ¢ aiall Cl gl 8 2880 Allat g Adle cilily e lidaca¥) oSO el ¢ i
i) g i s Al clabud) o 8 ) A s330
Al algall A 3ale) -4
o el ey Jlae I lileall e (e cunlaall g0 it ) el Y sl
Ayl Asllaall (e Yoy Jilaill g apiil) e 58 5l
il (S Gbass -5
ey ¢ e libial) (KA a0 8 Gb gra Aa) 58 Ol gall (azy Al § L e i) g8l a2
il ) ))aE e o glia g AuiEl) i) A8 ¢ (Al ) Adatl) i) Canica
Cilsna gl 1L
Al )l dgall Al 8 Lyl -1
KA ¢ gal (gadail 5 jala Ay pd gl Al Leiadasl 3 a8 il gell e sy
Apsuladl cilledl 4 el
g pdall ol Sl i -2
£ \SA) L aladin 8 agdl jlee 30 el Ganlaall Ay 53 el i 8
Al Ol jpaiall pe il g e lilaa)
o) mmall ¥V a8 -3
A Agilall il el (5 55 pall (g ASAN Akl e 2l el slaie V) as
A g IV Aatladdl Al laca g cild) iaY)
eV el zaliall L8 kil sale) -4
Sl Jalaill 5 eliha¥) olSA) apalie Jodil Laulaall Lpagleil) sl jll Capaaiy moad)
Caaall Jaadl (§ g aa a6 DU Lay ¢ SA)
ol g el oA s ) 6l (3285 -5
Jeom Gle Jaally eal Sy G5 onlaall JaSeS e lihuall 1S3 ) laill cany -6
(81 5 (5l sl Jalsll
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