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Abstract:

This study aimed to identify and explain the causal factors and core category of artificial intelligence ethics in accounting and
to empirically examine the effect of causal factors on the ethical challenges of Al-based accounting. An exploratory sequential
mixed-methods design was employed. In the first stage, 124 studies related to the applications and capabilities of artificial
intelligence in accounting were reviewed and the initial components were extracted. The identified capabilities were then
prioritized using the fuzzy analytic hierarchy process and expert judgments. In the qualitative phase, semi-structured
interviews were conducted with 22 experts in accounting, auditing, and financial information technology selected through
purposive sampling. Qualitative analysis was restricted to identifying causal factors and the core category. In the quantitative
phase, a questionnaire developed from the qualitative findings was administered to accounting professionals, auditors,
academics, and relevant technology specialists, and 212 valid responses were analyzed using partial least squares structural
equation modeling. Structural model results indicated that causal factors had a positive and statistically significant effect on
the core category of ethical challenges in Al-based accounting (B=0.542, t=7.97, p<0.001). The coefficient of determination
for the core category was 0.294, indicating that the causal factors explained 29.4% of its variance. The effect size was 0.417,
representing a strong effect. The predictive relevance index was Q?=0.182, demonstrating acceptable predictive capability.
In addition, the SRMR value of 0.047 indicated satisfactory overall model fit. The findings demonstrate that ethical challenges
associated with Al in accounting arise from identifiable causal factors, including lack of algorithmic transparency, limited
explainability, inherent system complexity, pressure for rapid technology adoption, and deficient or biased data. These factors
significantly intensify ethical concerns involving transparency, accountability, privacy, algorithmic bias, and professional
independence.
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ACCOUNTING, FINANCE AND COMPUTATIONAL INTELLIGENCE

Extended Abstract

Introduction

Artificial intelligence (Al) has become an increasingly influential component of contemporary accounting, auditing,
financial reporting, risk assessment, fraud detection, and managerial decision-making. The growing use of machine learning,
predictive analytics, natural language processing, expert systems, and automated data-processing tools has expanded the
analytical capacity of accounting professionals and enabled organizations to process larger volumes of financial and non-
financial information with greater speed and precision. Al can improve operational efficiency, reduce repetitive manual work,
facilitate anomaly detection, support forecasting, and enhance the timeliness of professional judgments. Nevertheless, the
diffusion of Al into accounting is not merely a technological transformation. It also introduces a set of ethical concerns related
to how algorithmic systems generate outputs, how professionals interpret and rely on those outputs, and how accountability
should be allocated when Al-supported decisions produce adverse or questionable consequences (Calado & Veloso, 2025;
Greenman et al., 2024).

The ethical significance of Al is particularly pronounced in accounting because the profession is founded on principles such
as objectivity, integrity, confidentiality, professional competence, independence, and accountability. As intelligent systems
become more deeply integrated into accounting processes, some elements of professional judgment are increasingly
mediated by algorithms whose internal operations may be difficult for users to understand. This creates tension between
technical efficiency and professional explainability. A system may generate a highly accurate classification or prediction while
providing limited insight into how the conclusion was reached. In settings where accounting professionals must justify
decisions to clients, managers, regulators, investors, or other stakeholders, such opacity can create substantial ethical
problems (Alles et al., 2022; Munoko et al., 2020).

One of the most important concerns is algorithmic transparency. When the logic underlying an Al-supported decision
cannot be sufficiently inspected, accounting professionals may be unable to evaluate the reasonableness of the output or
determine whether the system relied on inappropriate variables or distorted data patterns. Closely related to transparency
is explainability. Even if the technical architecture of an Al system is generally known, it may still be difficult to explain why
the system produced a specific recommendation or classification in an individual case. This issue is particularly important in
managerial accounting, auditing, and financial decision-making because professional conclusions must often be justified in a
manner that is understandable and defensible to others (Dai et al., 2023; Lehner et al., 2022; Zhang et al., 2023).

Accountability represents another central ethical concern. Al-supported accounting decisions may involve several actors,
including system developers, software vendors, organizational managers, information technology specialists, and accounting
professionals. When an Al-generated output leads to an erroneous or harmful decision, identifying the responsible party can
become difficult. The use of technology may therefore blur traditional boundaries of professional responsibility. Existing
literature emphasizes that the adoption of Al should not result in the disappearance of human accountability, particularly in
auditing and other areas where the professional is expected to exercise independent judgment (Lehner et al., 2022; Marina
et al.,, 2025; Silva et al., 2025).

Privacy and confidentiality also become increasingly important because Al systems typically require large volumes of data.
Accounting and auditing databases often contain sensitive information relating to employees, clients, suppliers, shareholders,
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creates risks involving unauthorized access, secondary use of information, data leakage, and insufficient consent or control.
These issues are especially important in multinational and highly regulated environments, where technological innovation
must remain compatible with professional confidentiality and data-protection requirements (Ahmad, 2024; Noorollahzadeh
& Sadeghi, 2024).

Algorithmic bias constitutes another major ethical risk. Al systems learn from historical datasets, and if those datasets are
incomplete, unbalanced, outdated, or systematically biased, the resulting models may reproduce or intensify existing
distortions. In accounting, this problem can affect risk assessment, fraud detection, classification of transactions, bankruptcy
prediction, and performance evaluation. The apparent technical neutrality of an algorithm may make such bias more difficult
to identify, particularly when professionals place excessive trust in computational outputs. Previous studies have therefore
emphasized the need to critically examine the data and decision logic underlying Al-supported accounting judgments
(Azarsaeid & Rostami, 2023; Rodgers et al., 2020).

Another ethical issue is the preservation of professional independence. The increasing availability of Al-generated
recommendations may create automation bias, whereby professionals become overly dependent on system outputs and
gradually reduce the extent of independent verification. This concern is significant because Al systems may process
information more rapidly than humans but do not possess human ethical reasoning, contextual understanding, or
professional responsibility. Accordingly, Al should be understood as a decision-support mechanism rather than an
autonomous replacement for professional judgment. The emerging concept of the hybrid or “Auditor 4.0” similarly
emphasizes integration between technological capability and human ethical accountability (Losbichler & Lehner, 2021;
Marina et al., 2025).

The manner and speed with which organizations adopt Al can also generate ethical risks. Competitive pressures may
encourage accounting firms and financial departments to implement Al rapidly in order to reduce costs, accelerate service
delivery, or maintain technological competitiveness. However, rapid adoption without sufficient ethical evaluation, staff
training, governance arrangements, and risk assessment may increase exposure to algorithmic failures and inappropriate
reliance on automated systems. Research on Al adoption in auditing indicates that technological, organizational, and
environmental conditions influence how Al is implemented and how associated ethical risks are perceived (Rahmati & Esmaili-
kia, 2025; Zaky & Widuri, 2025). The sustainable value of Al therefore depends on the simultaneous development of technical
capability and ethical responsibility (Calado & Veloso, 2025).

Recent research increasingly recognizes that the ethical implications of Al should be studied as part of the core architecture
of accounting technology rather than as secondary consequences of innovation. Studies in auditing, managerial accounting,
financial decision-making, and public-sector auditing consistently identify transparency, accountability, data quality, privacy,
bias, and human judgment as central areas of concern (Imane, 2025; Sitanala & Batkunde, 2025). Accordingly, the present
study aimed to identify and explain the causal factors and core categories of Al ethics in accounting and to empirically assess
the effect of the identified causal factors on the core ethical challenges of Al-based accounting.

Methods and Materials

This applied study employed an exploratory sequential mixed-methods design. The research process was organized into
interconnected phases in order to identify the principal technological and professional factors associated with Al ethics in

accounting and then empirically validate the relationship between the identified causal factors and the core ethical construct.
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In the first phase, a systematic review of 124 scientific articles related to the capabilities and applications of Al in accounting,
auditing, financial analysis, and related decision-making processes was conducted. Relevant Al capabilities and potential
ethical concerns were extracted, conceptually compared, and consolidated. In the second phase, fuzzy analytic hierarchy
process procedures and expert pairwise comparisons were used to prioritize the identified Al-related capabilities.

The qualitative phase was conducted using a grounded-theory-oriented analytical approach restricted specifically to two
analytical domains: causal factors and the core category. Semi-structured interviews were conducted with 22 experts in
accounting, auditing, financial information technology, and Al-related financial systems. Participants were selected
purposively according to their academic knowledge, professional experience, and familiarity with Al applications in financial
and accounting contexts. Sampling continued until additional interviews no longer generated new concepts relating to the
causal factors or the core ethical category. Interview questions focused on the factors that create or intensify ethical
challenges in Al-supported accounting and on the principal ethical manifestations of these challenges. The interviews were
transcribed and analyzed through iterative coding, constant comparison, conceptual grouping, and refinement of categories.

For qualitative credibility, selected findings were returned to five participants for member checking, and portions of the
coding process were independently reviewed by a second qualitative researcher. Inter-coder agreement was assessed using
Cohen’s kappa. A structured audit trail was also maintained to document coding decisions, conceptual development, and
category refinement.

In the quantitative phase, a structured questionnaire was developed on the basis of the qualitative findings and distributed
among certified accountants, university academics in accounting, and Al specialists working in accounting and auditing
environments, mainly in Tehran and Fars provinces. Of 250 distributed questionnaires, 236 were returned and 212 were
retained for final analysis, corresponding to a usable response rate of 84.8%. The quantitative model included only two
principal constructs: causal factors and the core category of Al-related ethical challenges in accounting. Partial least squares
structural equation modeling was used to assess the measurement and structural models. Reliability was evaluated using
factor loadings, Cronbach’s alpha, and composite reliability. Convergent validity was assessed through average variance
extracted, while discriminant validity was evaluated using the Fornell-Larcker criterion and the heterotrait—-monotrait ratio.
Structural assessment included variance inflation factors, bootstrapped path coefficients based on 5,000 resamples,
coefficient of determination, effect size, predictive relevance, and overall model-fit indices.

Findings

The qualitative analysis identified five principal causal factors underlying ethical challenges associated with Al in
accounting. These factors were lack of algorithmic transparency, limited explainability of machine-learning models, inherent
complexity of Al systems, competitive pressures for rapid technology adoption, and deficiencies and biases in training data.
The core category was identified as “ethical challenges of Al-based accounting” and comprised five major dimensions:
transparency challenges, accountability challenges, privacy challenges, algorithmic bias, and threats to professional
independence.

The qualitative results indicated that lack of algorithmic transparency was perceived as a central source of ethical difficulty
because professionals may be required to rely on outputs whose internal logic is not directly observable. Limited explainability
further complicated professional accountability because users could not always provide a defensible explanation for a

system-generated conclusion. The inherent complexity of Al systems increased the knowledge gap between accounting
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professionals and algorithmic processes, potentially encouraging excessive dependence on technological outputs.
Competitive pressure was also identified as an important causal mechanism because organizations may implement Al systems
before appropriate ethical controls, training, and evaluation procedures are established. In addition, participants consistently
emphasized that inaccurate, incomplete, or biased training data may generate ethically problematic outputs even when the
technical performance of the system appears acceptable.

The qualitative findings demonstrated strong methodological credibility. Member checking confirmed the consistency of
the interpretations with participants’ professional experiences, and Cohen’s kappa for inter-coder agreement was 0.84,
indicating a high level of coding consistency.

The quantitative sample consisted of 143 men (67.5%) and 69 women (32.5%). Most respondents were between 30 and
40 years old, accounting for 45.3% of the sample. Certified accountants represented 79.2% of respondents, while university
academics and Al specialists constituted 13.7% and 7.1%, respectively. The majority of participants held a master’s degree,
representing 52.8% of the sample.

Descriptive analysis showed that the mean score for causal factors was 4.08 with a standard deviation of 0.72, whereas
the mean score for the core ethical category was 4.21 with a standard deviation of 0.68. Both values were well above the
midpoint of the five-point scale, indicating that respondents perceived both the causal sources of Al-related ethical risk and
the resulting ethical challenges as substantial.

The measurement model demonstrated satisfactory reliability and validity. Factor loadings for the causal-factor indicators
ranged from 0.764 to 0.821, while loadings for the core-category indicators ranged from 0.787 to 0.845. Cronbach’s alpha
was 0.853 for causal factors and 0.872 for the core category. Composite reliability values were 0.892 and 0.907, respectively.
Average variance extracted was 0.624 for causal factors and 0.661 for the core category, confirming acceptable convergent
validity. Discriminant validity was also supported. The square roots of AVE were 0.790 and 0.813, both exceeding the inter-
construct correlation of 0.542. The HTMT ratio was 0.628, remaining below the accepted threshold.

The structural model provided clear empirical support for the principal relationship examined in the study. The
standardized path coefficient from causal factors to the core ethical category was 0.542, with a standard error of 0.068 and
a t-value of 7.97. The relationship was statistically significant at p < 0.001. The variance inflation factor for the predictor was
1.342, indicating the absence of problematic multicollinearity. The coefficient of determination for the core category was
0.294, demonstrating that the identified causal factors explained 29.4% of the variance in Al-related ethical challenges in
accounting. The effect size was 0.417, indicating a strong substantive effect. Predictive relevance was also supported by a Q2
value of 0.182. Overall model fit was acceptable, with an SRMR of 0.047 and an NFI of 0.892.

Discussion and Conclusion

The findings demonstrate that ethical challenges associated with Al in accounting are systematically connected to
identifiable technological, data-related, and organizational causes. The significant path coefficient of 0.542 indicates that
increases in the intensity of the identified causal factors are associated with greater ethical challenges in Al-supported
accounting. This relationship is not only statistically significant but also substantively important, as shown by the strong effect
size of 0.417.

A central implication of the study is that ethical problems in Al-based accounting should not be treated merely as isolated

professional dilemmas. They arise from characteristics embedded in the design and use of Al systems. Lack of transparency
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and limited explainability reduce the ability of accountants to understand, verify, and justify algorithmic outputs. When
professionals cannot clearly explain why a system has produced a specific conclusion, accountability becomes more difficult
and the defensibility of professional judgment may be weakened.

The findings also show that complexity itself can become an ethical risk. Highly sophisticated systems may outperform
simpler tools in predictive accuracy while simultaneously becoming more difficult for users to evaluate. In accounting, where
professionals are expected to exercise skepticism and independent judgment, this creates the possibility that technical
sophistication may unintentionally reduce critical oversight. Professional competence in the Al era therefore requires more
than the ability to operate a digital system; it also requires sufficient understanding to challenge, interpret, and, when
necessary, reject its outputs.

The identification of biased or deficient training data as a causal factor further illustrates that ethical performance depends
heavily on the quality of the information used to develop and operate Al systems. Algorithmic decisions may appear objective
while reproducing distortions already embedded in historical datasets. This makes data governance an ethical concern rather
than merely a technical issue. Similarly, competitive pressure for rapid adoption may intensify ethical risk when organizations
prioritize speed, cost reduction, or technological reputation over appropriate evaluation and governance.

The core ethical category identified in this study integrates transparency, accountability, privacy, algorithmic bias, and
professional independence. These dimensions are closely interconnected. Limited transparency may weaken accountability,
biased data may compromise fairness, extensive data use may threaten privacy, and excessive reliance on Al may undermine
independent professional judgment. Ethical governance of Al in accounting should therefore address these dimensions as a
connected system rather than as unrelated issues.

The explanatory power of the model, with an R? of 0.294, indicates that the identified causal factors account for a
meaningful proportion of variation in ethical challenges, while also suggesting that additional determinants may exist.
Individual professional characteristics, organizational culture, regulatory maturity, task complexity, and the type of Al
technology may contribute further explanatory power. Nevertheless, the present findings establish a focused empirical
foundation by distinguishing between the sources of ethical problems and the ethical challenges through which those sources
become professionally visible.

The measurement results also strengthen the conceptual distinction between causal factors and the core ethical category.
Although the two constructs were moderately correlated, discriminant-validity indicators confirmed that they represent
related but separate concepts. This distinction is theoretically useful because it enables researchers and practitioners to
differentiate between what causes ethical risk and how that risk manifests in accounting practice.

In practical terms, the results suggest that responsible adoption of Al in accounting requires systematic attention to
transparency, explainability, data quality, and human oversight before systems are widely implemented. Organizations
should avoid treating ethical review as an after-the-fact compliance activity. Instead, ethical evaluation should accompany
system selection, development, testing, implementation, and continued use. Human professional responsibility should
remain explicit, especially in high-stakes accounting and auditing decisions.

In conclusion, the study shows that Al ethics in accounting can be understood through a structured relationship between
five major causal factors and a multidimensional core category of ethical challenges. Lack of algorithmic transparency, limited

explainability, system complexity, rapid-adoption pressure, and biased or deficient data significantly contribute to challenges
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involving transparency, accountability, privacy, algorithmic bias, and professional independence. The empirical model
confirmed that these causal factors exert a positive and significant effect on the core ethical challenges of Al-based
accounting, providing an integrated framework for understanding the ethical consequences of Al adoption in the accounting
profession.
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