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1. Introduction

The increasing complexity of IT governance and the rapid expansion
of digital infrastructures have intensified the challenges faced by IT
auditing. IT governance spans decision rights, accountability
structures, risk management, and value delivery, creating a
multifaceted landscape for auditors to evaluate (Weill & Ross, 2004;
Wilkin & Chenhall, 2010). Critical reviews similarly highlight the
heterogeneity of constructs and measures used in IT governance
research, which complicates assessment and comparison across
contexts (Alreemy et al., 2016). At the same time, stakeholders and
regulators demand greater transparency and communicative
clarity—particularly through Key Audit Matters (KAMs)
disclosures—placing additional pressure on auditors to synthesize
complex technological risks into decision-useful narratives (IAASB,
2015; Sirois et al., 2018). Traditional audit procedures struggle with
the volume, velocity, and variety of audit-relevant data that are
generated by enterprise systems, logs, and governance
documentation (Alles et al., 2008; Vasarhelyi & Halper, 1991).
These pressures underscore the need for advanced analytical
approaches, including artificial intelligence (AI), machine learning
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(ML), and text mining, to enhance audit effectiveness and
responsiveness (Russell & Norvig, 2020; Feldman & Sanger, 2007).

2. Methodology

This research adopts a conceptual study approach that develops a
theoretical framework through synthesis of prior literature rather
than empirical testing. The framework integrates two lenses:
Resource Dependence Theory (RDT) and Legitimacy Theory. RDT
posits that organizational survival depends on securing and
managing critical external resources—here, data assets,
computational infrastructure, and analytical capabilities that enable
modern IT auditing (Pfeffer & Salancik, 1978). Legitimacy Theory
emphasizes how transparency, accountability, and conformity with
societal expectations sustain stakeholder approval; explainable,
timely, and decision-useful audit reporting therefore contributes to
perceived legitimacy (Suchman, 1995). Drawing on these
perspectives, we conceptualize Al and text mining as strategic
resources that transform heterogeneous IT governance data into
auditable insights, while simultaneously reinforcing legitimacy
through clearer KAMs, risk narratives, and evidence-backed
recommendations (ISACA, 2019; IFAC, 2016).

3. Results and Discussion

The study’s primary outcome is an eight-layer model that organizes
Al-enabled IT governance auditing into a coherent stack. From
bottom to top, the stack comprises: Infrastructure, Data, Application,
Preprocessing, AI/ML Analytics, Audit Reporting, Governance, and
a cross-cutting Security layer. The Infrastructure layer provides
computing, storage, and networking capabilities required for
scalable audit analytics. The Data layer aggregates structured and
unstructured sources, including system logs, IT governance policies,
and prior audit reports—treated as critical resources in line with
RDT (Alles et al., 2008; Weill & Ross, 2004). The Application layer
retrieves and organizes audit-relevant information via connectors,
APIs, and log collectors, reducing manual effort and latency in
evidence gathering (Janvrin et al., 2012). Preprocessing then
performs cleaning, normalization, and NLP-oriented structuring to
produce analysis-ready corpora and datasets (Feldman & Sanger,
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2007). The AI/ML Analytics layer applies supervised and
unsupervised learning to classify control weaknesses, cluster
incident patterns, and detect anomalies; reinforcement and
prescriptive approaches support continuous monitoring and
recommendation of corrective actions (Russell & Norvig, 2020;
Zhang et al., 2022). Illustrative applications include anomaly
detection for suspected fraud, cyber-risk scoring based on log
anomalies, and automated extraction of KAMs from narrative
disclosures (Stoel & Muhanna, 2011; Sirois et al., 2018; Kiister et
al., 2023). The Audit Reporting layer translates analytical outputs
into explainable dashboards and recommendations that improve
communicative value; the Governance layer leverages these outputs
to inform oversight, policy, and strategic alignment (Power, 1997;
ISACA, 2019). Security operates vertically across all layers,
enforcing confidentiality, integrity, and availability and thereby
strengthening organizational legitimacy (Suchman, 1995). Overall,
the model addresses core pain points identified in the literature—
data heterogeneity, time-intensive evidence collection, and limited
visibility into complex IT risks—by positioning Al as both a
resource and a legitimacy-enhancing mechanism (Pfeffer &
Salancik, 1978; Sirois et al., 2018).

4. Conclusion

This conceptual framework demonstrates how text mining and Al
can be systematically integrated into IT governance auditing to
increase transparency, reduce uncertainty, and create value. The
eight-layer model connects resources (infrastructure, data, analytics)
with outcomes (explainable reporting and governance action),
aligning with Resource Dependence Theory while meeting
expectations for credible disclosure consistent with Legitimacy
Theory (Pfeffer & Salancik, 1978; Suchman, 1995). Practically, the
framework offers auditors and governance bodies a roadmap for
deploying Al-enabled tooling—from automated retrieval and
preprocessing to anomaly detection and KAM extraction—within
established standards and guidance (IAASB, 2015; IFAC, 2016;
ISACA, 2019). Future research should empirically evaluate the
model across industries, benchmark algorithmic performance for
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audit tasks, and investigate communication effects of Al-generated
KAMs on stakeholder understanding and trust (Sirois et al., 2018).

Keywords: IT Governance, IT Audit; Artificial Intelligence, Text
Mining, Resource Dependence Theory, Legitimacy Theory, Audit
Transparency

JEL Classification: M42, C55
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1. Introduction

The global financial landscape has been repeatedly reshaped by
recurring crises and structural transformations. One of the most
significant of these was the 2008 global financial crisis, which led to
a widespread loss of confidence in traditional financial institutions
and monetary systems. As a technological and ideological response
to this environment of uncertainty and mistrust, Bitcoin was
introduced in 2009. Originally perceived merely as a digital
currency, Bitcoin has evolved into a complex financial asset with
unique market behavior, characterized by high volatility, nonlinear
dynamics, and multifractal features.

Unlike traditional assets, the price movements of Bitcoin do not
conform to conventional econometric models. Therefore, advanced
modeling frameworks are necessary to understand its underlying
dynamics and improve predictive accuracy. This study aims to
combine three powerful tools: Multifractal Detrended Fluctuation
Analysis (MFDFA), Markov Regime Switching (MRS) modeling,
and Wavelet-Based Smoothing to construct a robust model for
analyzing and forecasting Bitcoin prices. The proposed hybrid
approach not only captures the multifractal and nonlinear nature of
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the market but also improves prediction performance by reducing
noise through wavelet preprocessing.

2. Literature Review and Research Hypotheses

Recent studies highlight the multifractal nature and regime-
dependent behavior of Bitcoin prices. Mensi et al. (2019) found that
Bitcoin exhibits asymmetric multifractality, with stronger long
memory in downward trends. Zhang et al. (2020) attributed
multifractality to fat-tailed distributions and long-range correlations,
while Telli and Chen (2020) confirmed Bitcoin’s higher volatility
and richer multifractal structure compared to gold. Wavelet-based
denoising has also proven effective; Mousa et al. (2025) and Zhang
et al. (2022) reported significant improvements in forecasting
accuracy using wavelet-smoothened data. Zeng and Khushi (2020)
showed similar gains in forex markets. Based on these findings, the
study proposes four hypotheses: (H1) Bitcoin returns are nonlinear
and suited for Markov regime-switching modeling; (H2) return
volatility follows a multifractal structure; (H3) wavelet smoothing
enhances prediction accuracy of hybrid models; and (H4) Bitcoin
will maintain an upward trend throughout 2025.

3. Methodology

The proposed methodology is a multi-step hybrid modeling
framework. The first step involves stationarity testing using the
Augmented Dickey-Fuller (ADF) test to ensure that the time series
data meet the prerequisites for reliable modeling. Following that,
MFDFA is employed to detect and quantify multifractal behavior in
Bitcoin’s price series. This technique measures the generalized Hurst
exponent and the multifractal spectrum width, providing insights
into the complexity and memory structure of the market.

Next, Discrete Wavelet Transform (DWT) is applied to the time
series data to smooth the noise and extract the main trend
components. The Daubechies 8 (db8) wavelet is used for one-level
decomposition, and the detail coefficients are discarded to obtain a
smoothed version of the time series.

Finally, the Markov Regime Switching model is implemented to
capture regime-dependent volatility dynamics. The MRS model
allows for two different behavioral states or regimes in the market,
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typically representing low and high volatility phases. The smoothed
data are modeled using the MRS-Multifractal Volatility framework
to identify the optimal model specifications based on the Akaike
Information Criterion (AIC) and Log-Likelihood metrics.All
estimations and simulations are conducted using MATLAB,
OxMetrics 8, and EViews 13 software packages.

4. Data Analysis and Results

The data set comprises weekly closing prices of Bitcoin from 2015
to 2024, sourced from Yahoo Finance. The descriptive statistics
reveal high standard deviation and non-normal distribution,
confirmed by the Jarque-Bera test. The maximum and minimum
observed prices were $104,298.7 (December 2024) and $210.34
(January 2015), respectively, with a long-tailed distribution and
skewness indicating asymmetric behavior.

The ADF test results reject the null hypothesis of unit root at 5% and
10% significance levels for both the level and log-transformed price
series, confirming stationarity.

MFDFA analysis shows that the generalized Hurst exponent H(q)
and the multifractal dimension D(q) are non-constant across
different values of g, indicating strong multifractality in Bitcoin’s
price fluctuations. This is consistent with prior literature that
characterizes financial time series—especially cryptocurrencies—as
multifractal due to heterogeneous market participants and abrupt
speculative behavior.The wavelet decomposition using db8 at level
1 effectively smooths out high-frequency noise while preserving
long-term trends. This enhances the model’s ability to detect
persistent patterns and reduces forecasting error.

Comparison of the linear AR(1) model and the nonlinear MRS(2)
model shows that the latter outperforms the former in terms of both
lower AIC and higher Log-Likelihood, confirming the presence of
regime-switching behavior and nonlinear market structure.Eight
variations of the MRS model were estimated using both original and
wavelet-smoothed log prices. The model with the lowest AIC and
best log-likelihood includes intercepts, linear trends, and AR(1)—
AR(2) terms. Forecasts were generated for both the first quarter of
2025 and the entire year. When comparing prediction performance,
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wavelet-smoothed data yielded significantly lower error metrics
across the board:

RMSE MEA MAPE | SMAPE | Theil Theil
U1 U2

Without 19117.28 | 14768.56 | 17.4448 | 15.1548 | 0/0964 | 4/5336
Smoothing

With 8459/245 | 7166/339 | 7/4990 | 7/7874 0/0476 | 1/7404
Smoothing

The final forecast suggests that the upward trend of Bitcoin prices
will likely continue, reaching $177,491 by December 2025.

5. Conclusion

Given the increasing significance of the cryptocurrency market,
growing investor interest, and rising governmental support, this
study aimed to examine key statistical properties in Bitcoin’s mean
and volatility structure and develop a hybrid model for forecasting
its price in 2025. To assess nonlinear behavior in returns, the Akaike
Information Criterion (AIC) was used to compare the Markov
Regime Switching model against a linear autoregressive model. The
multifractal nature of volatility was evaluated using the MF-DFA
method. The results, consistent with prior studies, confirm that
Bitcoin exhibits nonlinear mean behavior and a multifractal
volatility structure, likely due to the market’s inherent complexity
and high-frequency volatility.

To address market-induced noise, wavelet-based smoothing was
employed, which significantly improved predictive accuracy. The
final hybrid model combining MRS, MF-DFA, and wavelet
denoising indicated an upward trend in Bitcoin prices from April
through the end of 2025, aligning with current structural trends in
the crypto market.

This hybrid approach presents a practical tool for analyzing other
volatile and emerging financial markets. Future studies may explore
the role of cryptocurrencies as alternatives to traditional banking
systems, investigate long-memory or stochastic differential models,
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and assess the impact of crypto volatility on domestic financial
markets such as currency and gold.

Keywords: Bitcoin Price Forecasting, Multifractal Detrended
Fluctuation Analysis (MFDFA), MRS-Multifractal Volatility
Model, Wavelet-Based Smoothing
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Big Data Analytics in Forensic Accounting and
Auditing
HamidReza Ganji!", Parsa Pourmahdi? and
Morvarid Gholampour?

1. Introduction

In recent years, advancements in big data technology have
significantly enhanced the capabilities of forensic accounting and
auditing by enabling the capture, storage, and continuous analysis of
extensive, heterogeneous datasets that encompass both structured
financial records and unstructured sources such as email
correspondence, sensor-generated logs, and social media feeds.
Leveraging distributed computing frameworks—such as Hadoop’s
fault-tolerant file system, Spark’s in-memory processing engine, and
Cassandra’s decentralized storage architecture—in conjunction with
open-source analytics and visualization platforms like Tableau and
Power BI, practitioners can automate routine audit procedures,
promptly identify anomalous transactions, and construct interactive
dashboards that inform risk assessment and fraud investigation.
Although the theoretical benefits of descriptive, diagnostic,
predictive, and prescriptive analytics for improving audit quality,
expediting fraud detection, and anticipating emerging threats have
been widely discussed, there remains a paucity of empirical studies
detailing the operationalization of these methodologies within
organizational workflows, particularly in jurisdictions with limited
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domestic research such as Iran. To address this lacuna, the present
study undertakes a descriptive literature-review, mapping specific
big data techniques and software implementations to forensic
accounting and audit applications. By synthesizing cross-contextual
findings, this review provides actionable insights for practitioners
seeking to modernize audit methodologies and delineates avenues
for subsequent scholarly inquiry in this rapidly evolving field.

2. Materials and Methods

The study employs a descriptive literature-review methodology, in
which relevant sources were first identified through systematic
searches of major academic databases, with a focus on peer-
reviewed publications examining big data applications in forensic
accounting and auditing. Following retrieval, duplicate records were
eliminated and titles and abstracts screened to select only those
studies offering empirical evidence or detailed case analyses of
analytics implementations in audit or forensic contexts. Each
remaining article underwent full-text review against rigorous
inclusion criteria—emphasizing methodological rigor, transparency
in analytical processes, and practical relevance—before insights
were extracted and organized into four thematic areas: (1)
conceptual foundations, delineating how big data is distinguished
from traditional datasets by its volume, velocity, variety, veracity,
value, and variability; (2) analytical frameworks, detailing the
descriptive, diagnostic, predictive, and prescriptive techniques and
the enabling platforms (e.g., Hadoop, Spark, Cassandra); (3) domain
applications, demonstrating how exploratory analytics inform risk
assessment during audit planning, how confirmatory analytics
validate account balances, and how specialized analytics support
evidence gathering and litigation; and (4) synthesis of findings and
implications, which compares success factors and practical
challenges—such as data governance and skill shortages—and
offers targeted recommendations for integrating big data methods
into routine audit and forensic workflows. To enhance clarity and
usability for both scholars and practitioners, comparative tables were
constructed to contrast the attributes of traditional versus big data
and to map each open-source tool to its primary forensic or audit use
case.
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3. Results and Discussion

Big data denotes information assets whose scale, diversity, and rate
of generation exceed the capabilities of traditional database
management systems, encompassing both highly structured
records—such as financial ledgers and transaction logs—and
unstructured sources, including video files, sensor-generated
streams, and social media content; effective management and
analysis of these complex datasets depend upon distributed
computing frameworks—most notably Hadoop’s fault-tolerant
distributed file system, Spark’s in-memory processing engine, and
decentralized storage solutions such as Cassandra—that collectively
ensure scalability, reliability, and performance. Its defining
attributes are conventionally characterized by the six “Vs”—volume,
velocity, variety, veracity, value, and variability—while
contemporary research further emphasizes dimensions of data
connectivity via graph structures, temporal volatility, and advanced
visualization capabilities. These properties enable auditors and
forensic investigators to transcend the limitations of periodic,
sample-based  methodologies by conducting continuous,
full-population analyses that surface emerging trends and anomalies
in real time. Within this paradigm, big data analytics encompasses
four principal modalities—descriptive analytics, which distill
historical performance into actionable dashboards and reports;
diagnostic analytics, which illuminate the root causes of observed
deviations; predictive analytics, which apply statistical and
machine-learning models to forecast future outcomes; and
prescriptive analytics, which simulate alternative scenarios and
recommend optimal interventions—and these techniques support
both exploratory (inductive) risk assessment during audit planning
and confirmatory (deductive) validation of account balances in
substantive testing. Nonetheless, professional judgment and
materiality thresholds remain integral to the assurance process,
precluding absolute certainty regarding undetected irregularities. In
forensic accounting, practitioners leverage big data to compile
exhaustive evidence repositories, quantify economic damages with
precision, and substantiate expert testimony, employing
visualization platforms such as Tableau and Power BI to elucidate
complex relational patterns, alongside specialized software—such as
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JVCATS for automated journal-entry examination and AURA for
targeted fraud detection—to streamline investigative workflows.
Empirical surveys indicate that approximately eighty percent of
organizations now manage in excess of ten million records annually
and actively pursue bespoke analytics solutions, while the increasing
prevalence of insider threats and cyber-enabled fraud has accelerated
the adoption of advanced methodologies—including behavioral
analytics, social network analysis, and geospatial mapping—to
detect concealed relationships and anticipate emergent risks.

4. Conclusion

Big data analytics facilitates the integration of extensive internal
accounting data—including general ledgers, journal entries, payroll
records, and procurement transactions—with a wide spectrum of
external information sources, such as real-time market indicators,
macroeconomic forecasts, and sentiment analyses derived from
social media platforms. This integration yields a multidimensional
evidentiary framework that substantially strengthens the
identification and examination of fraudulent activities. The
implementation of interactive visualization tools and automated
anomaly detection systems enables continuous monitoring of
financial transactions, allowing auditors and forensic accountants to
promptly detect deviations from normative patterns. Consequently,
investigative timelines can be significantly shortened—from several
months to a matter of days—thereby reducing the magnitude of
potential financial losses. Nonetheless, the effective deployment of
such technologies is contingent upon the application of rigorous
professional skepticism, thorough validation of data integrity and
provenance, and the systematic alignment of big data insights with
conventional substantive and analytical audit procedures. This
methodological convergence supports triangulation, thereby
enhancing the reliability, transparency, and reproducibility of audit
outcomes. Furthermore, the integration of predictive analytics—
constructed using statistical modeling and machine learning
techniques—within internal control systems marks a shift from
retrospective fraud detection to proactive risk management. These
models facilitate the early identification of anomalous behavioral
and transactional patterns and support the automated activation of
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control mechanisms in real time. In light of intensifying regulatory
scrutiny and evolving stakeholder expectations for continuous, data-
informed assurance, auditors and forensic accountants are
increasingly required to expand their analytical expertise and adopt
a strategic advisory role. This evolving mandate positions them as
key contributors to the preservation of financial integrity and
institutional resilience amid escalating complexity and technological
transformation.
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Auditing: A Review Study
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1. Introduction

In the era of digital transformation, audit firms are increasingly
adopting advanced technologies to enhance operational efficiency,
effectiveness, and service quality. Robotic Process Automation
(RPA) has emerged as a transformative technology in auditing,
enabling the automation of repetitive, rule-based tasks with high
precision and speed. By simulating human actions such as keyboard
inputs and mouse clicks, RPA streamlines standardized processes,
reducing manual effort and improving accuracy. The global RPA
software market experienced a remarkable 60% growth in 2018, with
projections indicating widespread adoption by 2025, underscoring
the urgency for robust auditing frameworks to ensure accuracy,
regulatory compliance, and operational optimization (Hofmann,
2020). The absence of comprehensive audit frameworks for RPA
projects can lead to errors, inefficiencies, and compliance risks,
potentially undermining the benefits of this technology.

This study aims to provide a comprehensive review of RPA
applications in auditing, identify effective management frameworks,
and analyze the tools, implementation methods, and challenges
associated with RPA adoption. The research examines current
literature to highlight how RPA differs from traditional automation
approaches, such as manual data processing or legacy software
systems, which often lack the flexibility and scalability of RPA.
Unlike traditional methods, RPA operates across existing systems
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without requiring extensive reconfiguration, making it highly
adaptable to auditing needs (Huang & Vasarhelyi, 2019). The study
addresses the gap in localized frameworks tailored to specific
organizational contexts, emphasizing the need for structured
approaches to manage RPA’s lifecycle, from process selection to
ongoing maintenance. By synthesizing scientific and industry
insights, this research contributes to the growing body of knowledge
on auditing emerging technologies and proposes a framework to
guide audit firms in leveraging RPA effectively.

2. Materials and Methods

This study employed a systematic review methodology to develop
an integrated framework for applying RPA in auditing. A
comprehensive search was conducted across reputable scientific
databases, including Scopus, Web of Science, PubMed, and local
databases such as Magiran and SID. Keywords such as “Robotic
Process Automation,” “Auditing,” “RPA in Accounting,” and their
Persian equivalents were used, combined with Boolean operators
(AND, OR) to refine the search. The temporal scope spanned 2015
to 2024 to capture the latest advancements in RPA technology and
its auditing applications.

Inclusion criteria encompassed peer-reviewed articles, industry
reports, and case studies related to RPA in auditing, published in
English or Persian. Exclusion criteria eliminated non-relevant
sources, articles without full text, and those from unreliable sources.
From an initial pool of 250 sources, a multi-stage screening
process—reviewing titles, abstracts, and full texts—resulted in the
selection of 15 high-quality sources for analysis. Data extraction was
performed using qualitative content analysis, focusing on RPA’s
applications, benefits, challenges, and existing frameworks. Two
researchers independently reviewed the data, with discrepancies
resolved through discussion and consensus to ensure reliability.
The proposed framework was developed by integrating scientific
findings with industry best practices, structured around RPA’s
lifecycle stages: initial analysis, requirements definition, design and
development, testing, implementation, and ongoing support. Each
stage was analyzed to identify critical success factors, such as
process suitability, technical feasibility, and compliance
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requirements. Tools like UiPath and BluePrism, commonly used in
RPA implementation, were evaluated for their role in auditing,
alongside case studies demonstrating practical applications. This
methodology ensured a robust, evidence-based approach to
framework development, addressing both theoretical and practical
dimensions of RPA in auditing.

3. Results and Discussion

The systematic review produced a comprehensive framework for
auditing RPA projects, encompassing all lifecycle stages to ensure
effectiveness,  regulatory = compliance, and  performance
optimization. Findings indicate that RPA significantly enhances
audit efficiency by automating repetitive, rule-based tasks such as
data reconciliation, control testing, and transaction verification. For
example, Quille et al. (2023) proposed a performance analysis
method for selecting processes suitable for automation,
demonstrating significant cost savings in a utility company through
streamlined operations. Similarly, Perdana et al. (2023) found that
RPA adoption in accounting firms improves efficiency, particularly
for tasks like account reconciliation and inventory control, despite
implementation challenges.

The framework’s initial analysis stage emphasizes identifying
processes with high automation potential, such as those involving
structured data and repetitive workflows. Requirements definition
involves documenting precise needs to guide bot development,
ensuring alignment with organizational objectives. During design
and development, specialized platforms like UiPath and BluePrism
provide stability and scalability, enabling seamless integration with
existing systems. Comprehensive testing verifies compliance with
regulatory standards and performance benchmarks, while
implementation requires meticulous planning to minimize
disruptions. Ongoing support ensures system reliability and
adaptability to changing audit requirements.

Case studies illustrate RPA’s practical impact. One audit firm
analyzed 250 million financial transactions using RPA, identifying
anomalies with unprecedented speed and accuracy. Another firm
achieved significant cost savings by automating sales transaction
audits, demonstrating RPA’s ability to deliver measurable financial
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benefits. The framework aligns with organizational goals, optimizes
processes, and enhances data security by reducing manual handling,
thereby minimizing risks of data breaches (Zhang et al., 2022).
However, challenges persist. High initial costs for RPA development
and deployment can be prohibitive, particularly for smaller firms,
necessitating cost-benefit analyses to justify investments (Eulerich
etal., 2024). Scalability limitations arise when RPA systems struggle
to adapt to unstructured data or dynamic environments. Additionally,
manual bot design and the need for technical expertise pose barriers,
as auditors may lack the skills to develop or manage RPA systems,
requiring collaboration with IT specialists or extensive training.

4. Conclusion

RPA is a transformative technology that redefines auditing by
automating repetitive, data-driven tasks, significantly enhancing
operational efficiency. By automating activities like data
reconciliation, document review, and preliminary analysis, RPA
frees auditors to focus on complex tasks requiring professional
judgment, such as strategic risk assessment and in-depth financial
analysis, ultimately improving audit quality (Tiron-Tudor et al.,
2024). The technology reduces human errors, as properly configured
bots execute tasks with high precision, enhancing the reliability of
audit outcomes. Additionally, RPA strengthens data security by
minimizing manual data handling, reducing risks of confidentiality
breaches—a critical advantage in auditing, where data integrity is
paramount. Automated process documentation also supports
knowledge retention and continuous improvement (Zhang et al.,
2022).

Despite these benefits, RPA implementation faces significant
challenges. High initial costs for software and configuration can
deter adoption, particularly for smaller firms, requiring rigorous
cost-benefit analyses to validate investments (Eulerich et al., 2024).
Technical skill gaps among auditors necessitate training or IT
collaboration, while organizational resistance, driven by concerns
over job displacement or reliance on traditional methods, can hinder
adoption. Over-dependence on RPA risks eroding operational
knowledge if processes are inadequately documented.
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The proposed framework addresses these challenges by providing a
structured approach to managing RPA’s lifecycle, ensuring
compliance with standards and alignment with organizational goals.
It facilitates early issue identification and corrective actions,
enhancing RPA’s effectiveness. However, limitations exist: the
framework may not fully address organization-specific needs, and
rapid technological advancements could render some criteria
obsolete. Future research should focus on tailoring frameworks to
diverse contexts and integrating RPA with emerging technologies
like artificial intelligence to ensure long-term relevance.

RPA offers substantial potential to revolutionize auditing by
improving  efficiency, accuracy, and security. Successful
implementation requires careful planning, including process
selection, cost-benefit analysis, and robust system configuration. By
adopting the proposed framework, audit firms can maximize RPA’s
benefits, mitigate risks, and elevate audit processes to new levels of
performance, positioning themselves at the forefront of digital
transformation in auditing.

Keywords: Audit Framework, Auditing, Efficiency, Robotic
Process Automation
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Academic Acceptance and Support for
Integrating Data Analytics into Accounting
Education: A Faculty Perspective Study

Ali Rahmani’!, Samira Parmah? and Zahra Mousavi’

1. Introduction

In recent years, the accounting profession has undergone significant
transformations due to rapid technological advancements,
particularly in data analytics, big data, artificial intelligence, and
automation. These changes have dramatically shifted the
expectations for accounting graduates, who are now required to
possess not only traditional accounting knowledge but also a set of
data-driven analytical skills that enable them to interpret, visualize,
and draw insights from complex datasets. In response, global
professional organizations such as the American Institute of
Certified Public Accountants (AICPA), the Association to Advance
Collegiate Schools of Business (AACSB), and CPA Evolution have
emphasized the integration of data analytics into accounting
education (AICPA & NASBA, 2021; AACSB, 2018).

Many leading universities in developed countries have revised their
accounting curricula to incorporate data analytics, statistical
modeling, and information systems as core components. However,
in developing contexts such as Iran, the process of curriculum reform
has been slower and more fragmented. One of the key barriers
identified is the lack of faculty readiness and institutional support for
implementing such interdisciplinary and technology-oriented

! Professor, Accounting Department, Faculty of Social sciences and Economics, Alzahra University,
Tehran, Iran. (Corresponding Author). Email: rahmani.ali@gmail.com

2 Ph.D Student, Accounting Department, Faculty of Social sciences and Economics, Alzahra
University, Tehran, Iran. Email: parmahsamira@gmail.com

3 Ph.D Student, Accounting Department, Faculty of Social sciences and Economics, Alzahra
University, Tehran, Iran. Email: z.mousavi88@gmail.com


mailto:rahmani.ali@gmail.com

191 The 2" Conference on Computer Auditing and data Analytics, 2025

courses.

Given this backdrop, the present study seeks to investigate the
perspectives of accounting faculty members at Iranian universities
regarding the necessity, structure, and challenges associated with
integrating a dedicated course on “Data Analytics in Accounting”
into the academic curriculum. The study is motivated by the
assumption that faculty support plays a crucial role in shaping
curriculum decisions and ensuring successful educational
innovation. By analyzing faculty attitudes, capabilities, and
perceived institutional constraints, this research aims to inform
future policy-making and curriculum design in higher accounting
education in Iran.

2. Materials and Methods

This research adopts an applied purpose and employs a descriptive-
survey methodology. The target population includes accounting
faculty members from public universities, Islamic Azad University,
and Payame Noor University across Iran during the 2023-2024
academic year. A purposive and convenience sampling technique
was used to ensure diversity in academic rank, teaching experience,
and institutional type.

The main instrument for data collection was a researcher-designed
questionnaire developed based on a comprehensive review of the
literature, including prior international studies (Andiola et al., 2020;
Cainas et al., 2024; Losi et al., 2022). The questionnaire contained
three main sections: (1) demographic and professional information,
(2) attitudes toward the inclusion of data analytics in the accounting
curriculum, and (3) perceived challenges and institutional readiness.
The questionnaire was designed and distributed electronically via the
“Porsline” platform and shared through academic mailing lists and
faculty networks. Out of 74 distributed questionnaires, 49 valid
responses were received, yielding a response rate of approximately
66%. The reliability of the questionnaire was confirmed through
Cronbach’s alpha (o = 0.717), indicating acceptable internal
consistency. Content validity was ensured through expert review and
pilot testing.
Data were analyzed using descriptive statistics and thematic
qualitative analysis. Charts, frequency distributions, and content
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coding were used to examine trends in awareness, preferences,
competencies, and barriers related to teaching data analytics in
accounting programs.

3. Results and Discussion

The demographic analysis revealed a diverse and experienced
respondent group: 77.5% male, 88% with over 10 years of teaching
experience, and over 74% with relevant professional backgrounds.
Most respondents held ranks of associate professor (40.4%) or
assistant professor (38.2%), which enhances the credibility of the
collected opinions.

Key findings are summarized as follows: 1. Low Faculty Awareness
and Competence: A significant knowledge gap exists among
accounting faculty regarding the concept and application of data
analytics. Most self-reported their familiarity and technical skills in
this area as “low” or “moderate.” This reflects a broader systemic
issue of insufficient faculty training in emerging technological
domains. 2. Learning Preferences and Training Needs: Respondents
preferred learning methods such as group workshops, webinars, and
hands-on training. These preferences suggest a need for active and
collaborative professional development initiatives, rather than self-
paced or theoretical formats. 3. Preferred Teaching Resources:
Faculty members favored translated textbooks, case-based learning
materials (e.g., Trueblood and ARC cases), and professional
resources from organizations like AICPA and IMA. They also
indicated interest in using practical examples from audit firms such
as PwC and KPMG. This underscores the importance of using a
blended mix of localized, experiential, and international sources for
teaching. 4. Technical Gaps in Tool Proficiency: Faculty exhibited
limited proficiency in essential data analytics tools such as Excel
(advanced features), Power BI, Python, and R. This technological
deficiency poses a significant obstacle to the effective delivery of the
proposed course. 5. Curriculum Design Preferences: The majority
believed that the graduate (Master’s) level was the most suitable
stage for introducing a dedicated data analytics course. Furthermore,
they preferred either a standalone course or integration with existing
subjects like “Accounting Information Systems.” 6. Assessment and
Evaluation Strategies: Project-based learning and collaborative
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assignments were considered the most effective methods for
evaluating student competencies in data analytics. This aligns with
the shift toward performance-based assessment in modern education.
7. Institutional Readiness and Policy Support: Alarmingly, most
respondents reported that their departments lacked formal plans,
goals, or policies for incorporating data analytics into the
curriculum. This highlights a gap in strategic planning and a lack of
institutional commitment to curriculum modernization. 8. External
Collaboration and Labor Market Alignment: Respondents
acknowledged the importance of aligning academic content with
industry expectations through structured engagement with
professional bodies. However, such collaboration was described as
ad hoc and underdeveloped in most institutions. 9. Key
Implementation Challenges: The most frequently cited barriers were
(a) shortage of qualified faculty, (b) insufficient technical
infrastructure, and (c) resistance to change among faculty and
administrators. These challenges require coordinated interventions
at multiple levels—individual, departmental, and policy.

Overall, the findings confirm the urgency and necessity of
integrating data analytics into accounting education in Iran. At the
same time, they point to a multi-dimensional readiness gap that must
be addressed through targeted faculty development, resource
investment, and institutional change management.

4.Conclusion
This study provides compelling evidence that the integration of a
“Data Analytics in Accounting” course into the academic curriculum
is not only beneficial but essential for aligning higher education with
the evolving demands of the accounting profession. While faculty
members in Iran acknowledge the importance of data analytics, they
also face significant challenges in terms of knowledge, skills,
institutional support, and infrastructure.
To bridge these gaps, a holistic and strategic approach is
recommended. Key recommendations include:
e Designing faculty training programs focused on practical data
tools and instructional strategies;
e Developing localized teaching resources and case studies in
Persian;
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e Establishing formal curriculum review committees involving
industry stakeholders;
e Promoting interdisciplinary collaboration with departments of
IT, statistics, and data science;
e Allocating budget for necessary software and infrastructure
upgrades.
If implemented effectively, these measures can transform the
teaching of accounting in Iran and ensure that graduates are equipped
with the data-driven competencies required in the 21st-century job
market. Ultimately, this transformation depends on the proactive
engagement of faculty as both beneficiaries and drivers of change.
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Rapid and Transparent Auditing with Robotic
Process Automation Technology: Error

Reduction and Fraud Control
Somayeh Hosseini Aghdaei'

1. Introduction

Technological advancements have consistently played a central role
in efforts to reduce fraudulent activities, evolving from rudimentary
rule-based frameworks to more sophisticated and adaptive solutions
that rely on modern innovations. Traditional fraud detection
methods, despite demonstrating a degree of effectiveness, often fail
to accurately and sufficiently identify complex and evolving
fraudulent operations, thus necessitating the development of
improved tools that significantly enhance the accuracy and efficacy
of detection efforts. The challenges posed by fraud are highly
significant. Global annual losses from occupational fraud exceed
seven billion US dollars. One form of occupational fraud, asset
misappropriation, has led to the collapse of several banks in Iran.
More broadly, occupational fraud is recognized as one of the
contributing factors to banking crises worldwide. Beyond asset
misappropriation, other forms of occupational fraud include
corruption and financial statement fraud. The volume and
complexity of contemporary financial crimes are so vast that
traditional fraud detection techniques, such as rule-based systems
and manual transaction reviews, are inadequate. The significance of
fraud as an organizational problem necessitates the existence of
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corporate audit functions that are involved in detecting and
controlling fraud. One measure an organization can consider is the
adoption of robotic process automation. This automation refers to
software tools that automate task execution using the same user
interface as a human operator would. By reducing repetitive human
interactions with computer systems, RPA seeks to improve return on
investment by automating and streamlining corporate business
processes. The most common methods for concealing occupational
fraud include creating fake physical documents, fabricating
fraudulent transactions, and altering transactions in an accounting
system. Minimizing interaction with computer systems can help
reduce fraud risk. RPA can also benefit audit functions by
automating many audit tasks. Robotic process automation and
artificial intelligence are complementary advancements in
automation. Predictive analytics and anomaly detection are enabled
by Al, particularly machine learning, which is highly effective at
identifying patterns in big data. On the other hand, RPA ensures
consistency and scalability by automating repetitive operations such
as data entry, transaction monitoring, and report generation. By
combining adaptive learning with real-time data processing, these
technologies collectively address the weaknesses of traditional
systems. Regulatory pressures are increasing the urgency of
adopting Al and RPA. Strict anti-fraud regulations require financial
institutions to monitor and report transactions in real time. RPA
simplifies audit trails and reporting workflows, ensuring compliance
with legal requirements, whereas manual compliance processes are
resource-intensive and error-prone. Al-powered solutions improve
accuracy by automating behavioral analysis and customer risk
profiling, reducing the likelihood of errors. Despite significant
progress in this field, considerable obstacles remain. A fundamental
challenge is the ongoing need to update Al models and the necessity
of human oversight to counter intelligent threats, where offenders
attempt to deceive security mechanisms by manipulating algorithmic
systems. On the other hand, smaller financial institutions face
serious constraints in funding and a shortage of skilled personnel to
integrate Al and RPA solutions with legacy banking systems.
Nevertheless, the growing adoption of these technologies highlights
their transformative potential. For example, after deploying Al-
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powered RPA systems to monitor international transfers, one bank
achieved a 30% reduction in fraud-related losses. These
achievements clearly demonstrate how automation is reshaping
financial security standards in the digital age. Several key questions
arise regarding the role of modern technologies in transforming
auditing. The first is: How can Al and automation enhance financial
security and reduce fraud? Additionally, what are the most
significant challenges and obstacles financial institutions face in
implementing these technologies? How can a balance be struck
between automated systems and human oversight to leverage
technological efficiency while preventing potential errors? Finally,
what does the future of financial security in auditing look like, given
the development of these technologies, and what strategies exist for
fair and comprehensive utilization of these advancements?

2. Materials and Methods

This study adopts a literature review methodology to investigate the
role of robotic process automation and artificial intelligence in
auditing and fraud detection. By systematically analyzing peer-
reviewed journal articles, industry reports, and regulatory
documents, the research evaluates the effectiveness, implementation
challenges, and ethical implications of these technologies in
financial fraud prevention. The review provides a comprehensive
assessment of current technological applications in fraud detection
while identifying critical barriers to adoption, including high
implementation costs, technical expertise requirements, and the need
for continuous human oversight and model retraining. Furthermore,
the study examines significant ethical considerations such as data
privacy concerns and potential algorithmic biases inherent in
automated systems. The findings aim to inform evidence-based
strategies for enhancing fraud detection mechanisms and support
financial institutions in making informed decisions to strengthen
their security frameworks. Ultimately, this research contributes to
both academic discourse and practical applications by bridging the
gap between technological innovation and effective fraud prevention
in the banking sector.
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3. Results and Discussion

The study systematically reviewed the role and impact of Robotic
Process Automation (RPA) and Artificial Intelligence (AI) in
enhancing financial auditing and fraud detection. Key findings
indicate that Al and RPA significantly improve fraud detection
accuracy by analyzing large datasets in real-time, identifying
anomalies, and reducing false positives. For example, JPMorgan
Chase reported a 30% reduction in fraud losses after implementing
Al-powered RPA systems. Additionally, machine learning models
adapt to evolving fraud patterns, outperforming traditional rule-
based systems. RPA also enhances operational efficiency by
automating repetitive tasks such as data entry and transaction
monitoring, which reduces human errors and allows auditors to focus
on strategic analysis. Al-driven predictive analytics further enable
proactive risk management. However, the implementation of these
technologies faces barriers, including high initial costs, resistance to
change, and integration complexities with legacy systems. Ethical
concerns also arise, such as algorithmic bias, data privacy risks, and
the necessity for human oversight in decision-making. RPA aids in
regulatory compliance by ensuring adherence to anti-fraud
regulations through automated audit trails and reporting. The
discussion highlights that Al systems dynamically learn from data,
unlike traditional methods that rely on static rules, making them less
effective against novel fraud schemes. A hybrid approach that
balances automation with human judgment can effectively address
limitations, such as contextual interpretation. Additionally, smaller
financial institutions often face resource constraints in adopting
these technologies, exacerbating inequality in fraud prevention
capabilities. Future directions include the development of
interpretable Al models to enhance transparency, fostering
workforce up-skilling to mitigate resistance to automation, and
strengthening regulatory frameworks for ethical Al use in auditing.
In conclusion, Al and RPA are transforming financial auditing by
improving accuracy, efficiency, and compliance. However,
successful adoption requires addressing technical, ethical, and
organizational challenges, necessitating organizations to prioritize
scalable solutions and continuous monitoring to effectively harness
these technologies.
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4. Conclusion

With the increasing complexity of financial crimes, the need to
employ innovative technologies such as Artificial Intelligence and
Robotic Process Automation for fraud detection and prevention has
become increasingly evident. This research analyzes the role,
effectiveness, and limitations of Al and RPA in the field of financial
security, examining the shortcomings of traditional methods based
on static rules. Using a systematic literature review methodology,
previous studies, practical examples, and industry reports were
analyzed to evaluate the impact of Al and RPA on fraud detection.
This paper also explores the role of innovative technologies like
RPA and AI in transforming auditing processes. The findings
indicate that these technologies have significantly enhanced the
accuracy and speed of auditing operations by automating repetitive
tasks, processing real-time data, and identifying anomalous patterns.
Particularly in the realm of financial fraud detection, the
combination of RPA and Al has led to a substantial reduction in
human errors and improved transparency in processes. However, the
implementation of these technologies has faced multiple challenges,
including employee resistance to change, the need for substantial
initial investments, technical integration challenges with existing
systems, and concerns regarding data privacy. Additionally, ethical
issues arising from algorithmic decision-making and the need for
continuous human oversight are other factors that must be
considered. To effectively harness these technologies, the article
recommends that organizations focus on developing interpretable Al
systems, establish comprehensive training programs for employees,
and implement gradual, step-by-step deployment. Furthermore,
creating appropriate regulatory frameworks to ensure accountability
of automated systems and examining the social impacts of these
transformations are areas that require further research. In conclusion,
it can be said that RPA and Al technologies are shaping the future of
the auditing industry. Organizations that can successfully address the
challenges of implementing these technologies will not only be able
to reduce costs and increase efficiency but also be recognized as
pioneers of digital transformation in the financial and auditing
sectors. This transformation requires close collaboration among IT
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professionals, auditors, and regulatory bodies to balance the benefits
of these technologies effectively.

Keywords: Auditing, Financial Fraud Detection, Artificial
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JEL Classification: M4, M42
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Transformation of Auditing: An Examination

of Robotic Process Automation and Its Impact
on Efficiency and Employment in Auditing

Hasan Ali Akhlaghi’

1. Introduction

Robotic Process Automation (RPA) is a rule-based software
technology that automates routine business processes. Since RPA is
software, it can only perform digital tasks. Its programmable
component is known as robots or bots. The successful application of
this technology in unstable environments highlights its adaptable and
resilient capabilities, showcasing its ability to maintain the stability
of accounting processes even during economic crises. There is no
need for data to build RPA, as human expertise is encoded as a set
of conditions. For example, a machine learning software developer
requires real data from individual cases. The absence of data makes
programming RPA easier and faster compared to developing other
systems. RPA is not intelligent software. Unlike Al or machine
learning systems, RPA cannot learn independently. If a process
changes, that process must be reprogrammed within RPA. However,
RPA can interact with intelligent software at the user interface level
to become part of an automated system. If one or more intelligent
systems interact with RPA, RPA can manage process changes in
response to new economic and environmental conditions. The field
of auditing is undergoing a profound transformation driven by
technological advancements that challenge traditional methods. At
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the forefront of these changes is RPA, a type of software that
simulates human tasks to perform repetitive, rule-based tasks with
speed and accuracy. When combined with complementary
technologies such as Al, machine learning, and big data analytics,
RPA can enhance auditing functions beyond traditional boundaries,
enabling real-time insights, continuous monitoring, and intelligent
risk assessment. In today’s digital world, auditing firms are under
pressure to increase their efficiency while maintaining high levels of
accuracy and compliance. Manual auditing processes are
increasingly recognized as inadequate for managing large volumes
of complex data in real time. As a result, companies are turning to
automation technologies that provide seamless extraction,
validation, and reconciliation of data from various systems. The non-
invasive integration of RPA with existing IT infrastructures, along
with its scalability and auditing traceability capabilities, makes it an
attractive solution for finance professionals and organizations
worldwide. However, this increase in automation also brings
significant challenges, the most important of which is job
displacement. As tasks previously performed by junior auditors or
office staff are increasingly taken over by machines, concerns about
the future of accounting jobs have risen. Several studies predict that
routine auditing roles will diminish, while new roles emphasizing
data interpretation, system oversight, and ethical governance will
emerge. These changes indicate the need to reconsider accounting
curricula, vocational training, and certification programs to prepare
the future workforce for an advanced auditing landscape. The
emergence of technologies such as RPA raises profound questions
in the auditing field: Are these technologies merely efficient tools
for improving existing processes, or do they represent a fundamental
transformation in the nature of the auditing profession? Some
organizations view automation as a temporary solution to address
workforce shortages or operational deficiencies. In this perspective,
RPA is defined as a problem solver for current issues without
questioning the traditional nature of auditing. In contrast, many
experts believe that automation has established a new model of
hybrid auditing, where human insights and machine computations
not only complement each other but also integrate to create new
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quality standards. This duality, beyond technical discussions, poses
identity challenges for the auditing professional community.
Will the traditional role of accountants shift to that of machine
overseers?
Will professional values such as judgment and professional
skepticism fade in the face of algorithms?
Are current regulatory models suitable for this new reality?
Addressing these questions appears to require a redefinition of
professional boundaries in the digital age—one that leverages
technological opportunities while preserving the fundamental
principles of auditing. This research comprehensively examines the
impacts of RPA on the auditing industry, taking a balanced view of
both aspects of this digital transformation—operational efficiency
gains and workforce challenges. By combining findings from field
research, expert opinions, and international practical experiences, we
present a strategic framework for implementing RPA that
simultaneously realizes the full benefits of this technology while
preserving the exclusive values of human auditors. In this regard, the
present study examines three main pillars:

1) Operational Strategies: Optimal methods for integrating RPA
into auditing processes while maintaining the central role of
human analysts.

2) Professional Considerations: Development programs for hybrid
(technical-analytical) skills for auditors in the digital age.

3) Regulatory Frameworks: Ethical guidelines and governance
mechanisms to ensure a fair and sustainable transition to future
auditing models.

2. Materials and Methods

The main stages of the research methodology in this article include
selecting the topic and research question, searching for and
collecting sources, evaluating and selecting articles, analyzing and
extracting information, and organizing the information. The
necessary data for this research were gathered from sources such as
scientific articles published in reputable journals and papers from
specialized conferences. These resources were identified and
extracted through scientific databases, including Science Direct and
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Google Scholar. The temporal scope of the search was limited to
English-language documents published between 2010 and 2024 to
ensure the currency of the information. Key information from the
selected articles is extracted, which includes findings, strengths and
weaknesses, and conclusions regarding the role of robotic process
automation in the transformation of auditing: Examining robotic
process automation and its impact on efficiency and employment in
auditing. Finally, the extracted information is organized into a
logical structure and synthesized in a way that provides a
comprehensive overview of the impact of robotic process
automation on efficiency and employment in auditing.

3. Results and Discussion

Given rapid technological advancements, particularly in automated
and robotic systems, auditing processes have undergone significant
transformations. This study examines the impact of Robotic Process
Automation (RPA) on auditing and seeks to answer how these
technologies can improve auditing processes, as well as what
challenges they may introduce. The results of this research indicate
that RPA can enable auditors to focus on deeper analysis and risk
assessment by reducing the time and costs associated with repetitive
tasks. Furthermore, this technology enhances accuracy in
information processing and enables real-time monitoring of
operations. However, these transformations also bring challenges,
including the reduction of traditional jobs and shifts in professional
roles. This necessitates a restructuring of audit teams and the
development of new training programs to enhance human skills in
this field. Ultimately, it can be argued that RPA not only improves
efficiency and accuracy in auditing but also highlights the need for
fundamental changes in job structures and required competencies.
Creating an "intelligent auditor," a hybrid of human judgment and
advanced algorithms, could serve as an effective response to these
challenges, helping maintain high professional standards in auditing.

4. Conclusion
The integration of robotic process automation (RPA) in auditing has
created a profound transformation within the profession, leading to
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significant benefits in various areas such as efficiency, accuracy, and
cost savings. As the trend of adopting RPA continues to automate
time-consuming and repetitive tasks like data extraction, validation,
and report generation, auditors now have the opportunity to focus on
more valuable activities. These activities include judgment, risk
assessment, and strategic decision-making, which require human
skills due to their complexity and importance. The ability of RPA to
process large volumes of data with precision and speed enhances
audit quality and supports real-time compliance monitoring. These
changes foster a more agile and responsive auditing environment
that can effectively meet client needs and regulatory requirements.
However, such changes have raised concerns about job displacement
and the evolving nature of auditing roles. Rather than eliminating the
need for auditors, RPA alters their tasks, compelling them to
transition from manual processing to more analytical and strategic
responsibilities. This shift may lead to a decreased demand for
certain clerical roles, consequently raising concerns about job losses
in the sector. The displacement of routine jobs could result in a
significant restructuring of the workforce, especially for younger
auditors and support staff who may be at greater risk. This changing
dynamic increases the necessity of focusing on skill enhancement
and retraining of the workforce. Auditors need to equip themselves
with new skills in areas such as data analysis, machine learning, and
artificial intelligence to remain valuable contributors in the auditing
process. Despite these challenges, the implementation of RPA does
not signify the end of human roles in the auditing profession. On the
contrary, this shift encourages a closer collaborative relationship
between human expertise and automation. Auditors are expected to
take on management and oversight of RPA systems, reviewing their
outputs and interpreting results concerning business risks and
regulatory requirements. This collaboration between technology and
human judgment presents an opportunity to enhance the accuracy
and effectiveness of audits, facilitating the emergence of a new era
of “augmented auditing.” Moreover, the widespread application of
emerging technologies like blockchain and big data alongside RPA
enhances auditors’ roles in ensuring transparency, data integrity, and
real-time analysis of records. The combination of secure, immutable
blockchain ledgers with RPA’s ability to quickly analyze data
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provides a powerful tool for future auditors, enabling them to
conduct continuous audits and proactively identify anomalies. This
shift toward continuous auditing, fueled by big data analytics, not
only increases efficiency but also generates real-time insights,
allowing auditors to identify potential risks and anomalies earlier in
the audit cycle. However, ethical and governance considerations
remain of paramount importance.

The use of RPA and artificial intelligence in auditing raises questions
about data privacy, security, and technology accountability in
decision-making processes. As RPA systems become increasingly
automated, the auditing profession must ensure that these tools are
used ethically and that the outputs generated by these systems are
reliable and explainable. Additionally, maintaining regulatory
oversight and establishing clear frameworks for the use of
automation in auditing practices is essential to guarantee
transparency and accountability in automated decision-making
processes. Looking to the future, the role of auditors will
continuously evolve as the profession adapts to an ever-changing
technological landscape. The auditing profession will likely shift
toward a hybrid model where human auditors collaborate with RPA
systems to achieve better outcomes. Consequently, auditors must
develop a deeper understanding of technological tools while
maintaining their core skills in judgment, ethical decision-making,
and professional skepticism. Companies should invest in ongoing
training and updates to ensure that auditing professionals can fully
leverage the potential of automation without compromising ethical
standards or the quality of their work. Ultimately, RPA represents
both a significant opportunity and a challenge for the auditing
profession. While this technology enhances efficiency, accuracy,
and cost-effectiveness, it also raises concerns about job displacement
and the future of auditing roles. However, through strategic
adaptability, skill enhancement, and an emphasis on ethical use, the
auditing profession can embrace these technological advancements
and ensure a seamless integration of human expertise and
automation. As the future of auditing evolves, we can expect to see
increased collaboration between human auditors and automation
technologies, resulting in stronger, more transparent, and efficient
auditing practices.
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1. Introduction

Recent digital developments have brought about the emergence of
robotic process automation technology in the field of auditing and
accounting, marking a transition from traditional methods to a new
era of efficiency and competitive advantage. Robotic process
automation functions similarly to a virtual workforce, capable of
simulating human actions and executing business processes,
particularly in performing repetitive and high-volume tasks that
constitute a significant portion of the workload. This technology not
only streamlines operations but also transforms the nature of
auditors’ roles, shifting their focus from routine activities to strategic
roles. In this context, robotic process automation has emerged as a
critical tool for maintaining the robustness of auditing systems in the
face of upcoming challenges. The successful application of this
technology in unstable environments showcases its adaptable and
resilient capabilities, demonstrating its ability to maintain the
stability of auditing processes even during economic crises. By
automating repetitive tasks, this technology not only increases
efficiency but also provides auditors with the opportunity to
concentrate on more strategic aspects such as consulting and high-
level decision-making. The implementation of robotic process
automation in small and medium-sized auditing firms presents both
unique challenges and advantages. A comprehensive overview of the
process of implementing robotic process automation in auditing,
from initiation to full integration, highlights the various stages of
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adopting robotic process automation in auditing tasks and examines
the challenges and benefits encountered along the way.
Transitioning to robotic process automation involves not only the
adoption of new technologies but also necessitates a cultural shift
within organizations that requires changes in workforce dynamics,
IT governance, and system sustainability. The acceptance of robotic
process automation in the auditing profession is influenced by
various factors, such as training, age, and perceptions regarding the
impact of robotic process automation on the quality of financial
information, which play a crucial role in the adoption of robotic
process automation software by auditing professionals. This
acceptance is essential for the successful integration of robotic
process automation into auditing practices, as it directly affects how
these tools are used and the extent of improvements in efficiency and
accuracy. The history of auditing has consistently demonstrated the
profession’s ability to adapt to technological advancements. The
transition from manual auditing to computerized systems has paved
the way for the adoption of more advanced technologies, including
robotic process automation. This historical transformation has
directed auditing processes toward greater efficiency, accuracy, and
scalability while simultaneously redefining the role of auditors. By
embracing this technology, auditors have moved away from
repetitive and time-consuming tasks to engage in analytical and
strategic roles. While robotic process automation has improved
operational efficiency and data analysis accuracy, it has also
presented challenges such as the need to reassess professional skills
and restructure organizational frameworks. This trend signifies a
fundamental shift in how auditing is conducted and the professional
standing of auditors in the digital age. Therefore, the key question
that arises is how robotic process automation can enhance the
efficiency, accuracy, and strategic role of auditors in auditing
processes.

The primary objective of this research is to examine the impacts of
robotic process automation technology on auditing. The data
required for this study has been collected from sources such as
scholarly articles published in journals and conference papers. These
sources were identified and extracted through academic databases
like Science Direct and Google Scholar. The search method for
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sources was based on the application of relevant keywords and
specialized phrases related to robotic process automation and
auditing, including “robotic process automation,” “application of
robotic process automation in auditing,” “digital transformations in
auditing,” and “automation in auditing methods.” The time frame for
the search was limited to English-language documents published
between 2013 and 2025 to ensure the currency of the information.
The criteria for selecting sources included studies that specifically
addressed the implementation, effects, challenges, and future of
robotic process automation in the field of auditing. This
encompassed empirical research, case studies, and theoretical
papers. In contrast, studies that did not have a direct connection to
auditing or solely focused on the application of robotic process
automation in other business areas were excluded from the research
scope. The process of selecting sources involved initially reviewing
the abstracts of the articles, and if they aligned with the research title,
the full text was then examined.

2. Materials and Methods

The primary objective of this research is to examine the impacts of
robotic process automation technology on auditing. The data
required for this study has been collected from sources such as
scholarly articles published in journals and conference papers. These
sources were identified and extracted through academic databases
like Science Direct and Google Scholar. The search method for
sources was based on the application of relevant keywords and
specialized phrases related to robotic process automation and
auditing, including “robotic process automation,” “application of
robotic process automation in auditing,” “digital transformations in
auditing,” and “automation in auditing methods.” The time frame for
the search was limited to English-language documents published
between 2013 and 2025 to ensure the currency of the information.
The criteria for selecting sources included studies that specifically
addressed the implementation, effects, challenges, and future of
robotic process automation in the field of auditing. This
encompassed empirical research, case studies, and theoretical
papers. In contrast, studies that did not have a direct connection to
auditing or solely focused on the application of robotic process
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automation in other business areas were excluded from the research
scope. The process of selecting sources involved initially reviewing
the abstracts of the articles, and if they aligned with the research title,
the full text was then examined. Table 1 presents the stages of the
search and the frequency of source results in the research screening
process. In this article, the process of searching and screening
sources has been carried out step by step to identify and select
credible and relevant sources related to the research topic.

Table 1. Stages of Search and Frequency of Source Results in the Research
Screening Process

Screening Criteria/Actions Number of
Stage Sources
Initial Search using relevant keywords in 125
Search databases: Science Direct, Google

Scholar
Removal of Removal of sources unrelated to 76

Irrelevant auditing or lacking focus on robotic

Studies process automation technology
Abstract Review of abstracts for alignment with 42

Screening research objectives and prioritization of

comprehensive and applied studies

Full Text Full text analysis of selected sources to 24

Evaluation ensure direct relevance to the research

topic
Final Empirical, theoretical, and case studies 18
Selected related to the application of robotic
Sources process automation in auditing (2013—
2025)

3. Results and Discussion

The research findings indicate that Robotic Process Automation has
fundamentally transformed modern accounting practices. By
automating repetitive tasks such as data entry, invoice processing,
and financial reporting, robotic process automation has significantly
enhanced operational efficiency, accuracy, and regulatory
compliance. A key impact of robotic process automation is the shift
in accountants’ roles from routine tasks to analytical and strategic
activities, allowing them to become strategic advisors focused on
high-level decision-making. However, implementing robotic
process automation presents challenges, including the need for
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substantial infrastructure investments, workforce resistance to
change, and data security concerns. The integration of robotic
process automation with advanced technologies like artificial
intelligence and machine learning enhances its capabilities, enabling
complex tasks such as predictive analysis and fraud detection,
thereby achieving “intelligent automation” in accounting. The future
of robotic process automation in accounting is promising, with its
scalability making it suitable for organizations of all sizes. Further
developments and integration with emerging technologies, such as
block chain, are expected to improve transparency, data security, and
efficiency in financial processes. Success in leveraging robotic
process automation will depend on addressing human and
organizational factors, including workforce training and change
management, as well as establishing regulatory frameworks for
ethical use.

4. Conclusion

This research provides a comprehensive analysis of the
transformative impact of Robotic Process Automation on modern
accounting practices. robotic process automation has emerged as a
crucial technology that enhances operational efficiency by
automating routine tasks, enabling accountants to concentrate on
strategic and analytical functions. The integration of robotic process
automation with accounting systems has significantly improved
accuracy, efficiency, and compliance within processes, marking a
shift not only in technology but also in strategic focus towards value-
added activities and decision-making. The future of robotic process
automation 1in accounting presents both challenges and
opportunities. The rapid evolution of robotic process automation
technologies, particularly their integration with artificial intelligence
and machine learning, promises further advancements in accounting
automation, including the development of complex applications like
predictive analytics and enhanced decision support. However,
challenges such as seamless integration with existing systems,
managing workforce transitions, and addressing privacy and security
concerns remain critical issues. To navigate these challenges,
practitioners are encouraged to engage in continuous learning and
skill development to keep pace with robotic process automation
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advancements. Organizations should implement effective strategies
for robotic process automation integration that encompass workforce
training, change management, and process optimization.
Policymakers are urged to establish standards and regulatory
frameworks that guide the ethical and responsible use of robotic
process automation in accounting, addressing data security, privacy,
and compliance to align with professional and legal standards.
Future research should focus on the long-term effects of automation
on the accounting profession, including shifts in job roles and skill
requirements. Investigating the integration of robotic process
automation with emerging technologies like block chain and its
implications for accounting is also recommended. Additionally,
developing educational programs and training courses to prepare
future accountants for a digital work environment will be invaluable.

Keywords: Robotic Process Automation, Digital
Transformation, Modern Accounting
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