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Abstract:

The aim of this study is to identify and analyze the risks of implementing artificial intelligence in improving financial
performance using an interactions-based approach in Amir Kabir Petrochemical Company. This study employed a mixed-
method research design consisting of qualitative and quantitative phases. In the qualitative phase, Systematic Content
Screening (SCS) based on Critical Appraisal Skills Program criteria was used to identify Al implementation risks. Subsequently,
a two-round Delphi technique was conducted to validate and reach consensus on the identified criteria using mean scores
and agreement coefficients. In the quantitative phase, an interpretive structural modeling and cross-impact analysis approach
was applied. Data were collected using pairwise comparison matrix checklists from 26 financial, accounting, and IT managers
of the company, leading to the construction of self-interaction and reachability matrices for analyzing interrelationships
among variables. The results confirmed ten key dimensions of Al implementation risks in financial performance improvement.
Delphi analysis indicated a strong level of expert consensus. Cross-impact analysis revealed that managerial risk is the most
critical and influential dimension, playing a central role in the network of relationships among risks. Systemic and governance
risks ranked next, showing significant influence on other dimensions, while supply chain and operational risks demonstrated
comparatively lower levels of influence. The findings indicate that effective management of Al-related risks, particularly at
the managerial level, plays a crucial role in enhancing financial performance and provides a strategic foundation for
technological and financial decision-making in petrochemical firms.
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Extended Abstract

Introduction

The rapid advancement of artificial intelligence (Al) has fundamentally transformed financial management, accounting
systems, and decision-making processes across industries. In recent years, organizations have increasingly leveraged Al-
driven tools to enhance financial performance, improve forecasting accuracy, and strengthen risk management capabilities.
Al technologies, including machine learning, deep learning, and big data analytics, enable firms to process vast volumes of
structured and unstructured financial data, thereby facilitating more informed and data-driven decisions (\Wu et al., 2025; Yu
& Song, 2025). This transformation is particularly significant in capital-intensive industries such as petrochemicals, where
financial operations are complex, highly data-dependent, and closely linked to strategic competitiveness.

A growing body of literature highlights the positive impact of Al adoption on financial performance. For instance, Al
enhances the accuracy of financial reporting, reduces human error, and improves transparency, thereby increasing
stakeholder confidence and organizational efficiency (Johri, 2025; Sheikh, 2025). Moreover, Al-driven analytics contribute to
better financial forecasting and strategic planning, enabling firms to anticipate market changes and optimize resource
allocation (Sulistiani & Bustanul, 2025). Empirical studies have also demonstrated that Al-based models significantly improve
investment decision-making and market risk prediction by identifying hidden patterns in financial data (Md Arman, 2025). In
addition, the integration of Al with emerging technologies such as blockchain has further strengthened financial transparency
and operational efficiency, particularly in complex financial ecosystems (Hashemi Jouybari et al., 2025).

Despite these advantages, the implementation of Al in financial systems is accompanied by a range of multidimensional
risks. These risks include managerial challenges, technological limitations, governance issues, and cybersecurity threats. In
particular, integrating Al into legacy systems remains a significant barrier, especially in traditional industries where
technological infrastructure may be outdated (Kochkodan & Petryna, 2025). Furthermore, concerns related to data privacy,
algorithmic bias, and regulatory compliance have raised critical questions regarding the reliability and ethical use of Al in
financial contexts (Nembe et al., 2025; Palakurti, 2025). The complexity of these challenges underscores the necessity of
systematically identifying and analyzing Al implementation risks to ensure effective adoption and sustainable performance
improvements.

From a risk management perspective, Al serves both as a tool for mitigating financial risks and as a potential source of new
risks. While Al enhances the detection and prediction of financial risks through advanced analytical capabilities, its reliance
on data quality and algorithmic design introduces uncertainties that may affect decision outcomes (Sari et al., 2024).
Additionally, the success of Al implementation is heavily dependent on organizational readiness, particularly managerial
competence and strategic alignment. Studies indicate that resistance to change, lack of expertise, and insufficient strategic
vision can significantly hinder Al adoption and limit its potential benefits (Assidi et al., 2025). Therefore, understanding the
interplay among different risk dimensions is essential for developing a comprehensive framework for Al implementation in
financial performance improvement.

Given the strategic importance of Al in financial transformation and the complexity of its associated risks, this study aims
to identify and analyze the risks of Al implementation in improving financial performance using an interactions-based

approach in Amir Kabir Petrochemical Company.
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Methods and Materials

This study employed a mixed-method research design consisting of qualitative and quantitative phases. In the qualitative
phase, a systematic content screening approach was used to identify key risk factors associated with Al implementation in
financial performance improvement. Relevant studies were selected through a multi-stage screening process based on
predefined evaluation criteria. Subsequently, a Delphi technique was applied in two rounds to validate the identified risk
dimensions and achieve expert consensus. Participants in this phase included academic experts and professionals in financial
management.

In the quantitative phase, an interpretive structural modeling (ISM) approach combined with cross-impact analysis was
utilized to examine the interrelationships among the identified risk factors. Data were collected using structured matrix-based
questionnaires designed for pairwise comparison of variables. The sample consisted of financial managers, accounting
professionals, and IT specialists within the case study organization. The collected data were used to construct self-interaction
matrices and reachability matrices, which enabled the hierarchical structuring and prioritization of risk factors. This
methodological framework allowed for a comprehensive analysis of both direct and indirect relationships among risks.

Findings

The results of the qualitative phase led to the identification of ten primary dimensions of Al implementation risks in
financial performance improvement. These dimensions were validated through the Delphi process, with all factors achieving
acceptable levels of mean scores and agreement coefficients, indicating strong consensus among experts.

In the quantitative phase, the cross-impact analysis revealed a hierarchical structure among the identified risks.
Managerial risk emerged as the most influential factor, demonstrating the highest level of overall impact within the system.
This dimension showed strong direct and indirect relationships with other risk factors, indicating its central role in shaping
the overall risk structure.

Systemic risk and governance risk were identified as the next most significant factors, reflecting the importance of
technological infrastructure and regulatory frameworks in Al implementation. Security risk and support risk occupied
intermediate positions, highlighting their role in maintaining system stability and operational continuity. In contrast, risks
such as operational risk, legal risk, and supply chain risk were found to have lower levels of influence, suggesting that they
are more dependent on other factors within the system.

The final prioritization of risks indicated that managerial, systemic, and governance risks constitute the core drivers of Al
implementation challenges, while other risks function as secondary or dependent factors within the overall framework.

Discussion and Conclusion

The findings of this study demonstrate that the successful implementation of artificial intelligence in financial performance
improvement is highly dependent on managerial capabilities and strategic alignment. The prominence of managerial risk
indicates that organizational leadership plays a critical role in facilitating technological adoption, managing change, and
ensuring the effective integration of Al into financial systems. Without a clear strategic vision and strong managerial
commitment, the potential benefits of Al may not be fully realized.

Furthermore, the significance of systemic and governance risks highlights the necessity of robust technological

infrastructure and well-defined regulatory frameworks. These factors are essential for ensuring data integrity, transparency,
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and accountability in Al-driven financial processes. The interplay between these risks suggests that Al implementation should
be approached as a holistic and integrated process rather than a purely technological initiative.

The intermediate positioning of security and support risks underscores the importance of maintaining system reliability
and safeguarding financial data. As organizations increasingly rely on Al for critical financial operations, ensuring cybersecurity
and continuous system support becomes essential for sustaining performance improvements and preventing disruptions.

Overall, this study contributes to the existing literature by providing a comprehensive framework for understanding the
multidimensional nature of Al implementation risks in financial performance. The interactions-based approach offers
valuable insights into the complex relationships among risk factors, enabling organizations to prioritize their risk management
strategies effectively. The results emphasize that while Al has the potential to significantly enhance financial performance,
its successful implementation requires careful planning, strong leadership, and a systematic approach to risk management.
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