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Abstract:

This study aimed to design and explain a context-specific model for implementing emerging digital technologies in Iranian audit
firms by identifying its causal, contextual, and intervening conditions, strategies, and consequences. This applied-developmental
qualitative study was conducted in 2025 using the structured grounded theory approach proposed by Strauss and Corbin. The
participants were 12 academic experts and experienced audit-firm partners with expertise in auditing and digital technologies,
selected initially through purposive sampling and subsequently through theoretical sampling. Data were collected through in-depth,
semi-structured interviews, which continued until theoretical saturation was achieved. The interview data were analyzed through
open, axial, and selective coding and the constant comparative method. Analytical memoing, peer review, participant checking,
repeated revision of the categories, and examination of coding agreement were employed to enhance the credibility, dependability,
and confirmability of the findings. The analysis generated a paradigmatic model comprising six interconnected components. The
central phenomenon was the adoption and implementation of artificial intelligence, big-data analytics, blockchain, and robotic
process automation in auditing. Environmental technological pressures, the rapid expansion of financial and nonfinancial data,
increasing stakeholder expectations, and the limitations of conventional audit procedures emerged as causal conditions. The
institutional structure of the profession, inadequate digital infrastructure, fragmented information systems, and restricted access
to organizational and governmental databases constituted the contextual conditions. Conservative organizational cultures,
managers’ attitudes and age, financial and regulatory constraints, international sanctions, cybersecurity threats, and privacy
concerns operated as intervening conditions. The principal strategies included developing domestic audit software, progressively
strengthening digital competencies, recruiting interdisciplinary specialists, integrating databases, redesigning audit procedures, and
renewing audit firms’ business models. Implementing these strategies was associated with greater audit quality and efficiency, more
comprehensive transaction testing, improved anomaly detection, expansion of data-driven advisory services, and restructuring of
the audit workforce. Conversely, delayed or unequal adoption could widen the competitive and technological gap between audit
firms. Digital transformation in auditing is a context-dependent, multidimensional, and nonlinear process rather than a purely
technical transition. Its successful implementation in Iran requires a phased indigenous framework, coordinated institutional
support, secure data governance, sustained investment in human capital, and integration of technological capabilities with auditors’
ethical and professional judgment.
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Introduction

Digital transformation has moved beyond the simple conversion of paper-based procedures into electronic formats and
now represents a fundamental reconfiguration of organizational structures, business models, decision-making processes, and
relationships with stakeholders. In accounting and finance, digital technologies have altered the production, processing,
storage, communication, and interpretation of financial and nonfinancial information. Consequently, audit firms are
increasingly expected to replace retrospective, document-based, and sample-oriented procedures with continuous,
analytical, and data-driven assurance practices. Digital accounting can strengthen the timeliness and accuracy of financial
decision-making, while the wider digital transformation of accounting and finance has created new expectations regarding
transparency, accountability, and the credibility of corporate reporting (Kuntoro, 2025; Shehadeh & Hussainey, 2025). These
developments are particularly important in emerging markets, where digital transformation can improve financial reporting
and organizational accountability but remains dependent on institutional support, technological readiness, and effective
governance (Almasarwah et al., 2024; Alonge et al., 2024). Audit firms are therefore confronted with a dual reality: emerging
technologies can substantially improve audit quality and efficiency, yet their implementation may disrupt established
professional identities, organizational structures, and conventional patterns of audit work (Hossain et al., 2024; Sari et al,,
2024; Vitali & Giuliani, 2024).

Artificial intelligence, machine learning, big-data analytics, blockchain, and robotic process automation constitute the
principal technological foundations of digital auditing. Artificial intelligence can support audit planning, risk assessment,
anomaly detection, document analysis, evidence evaluation, and the identification of complex relationships within large
datasets (Kanaparthi, 2024; Leocadio et al., 2024). Big-data analytics can expand the scope of audit examinations from limited
samples to larger segments or entire populations of transactions; however, its effectiveness depends on data quality,
database integration, analytical competencies, and the availability of suitable technological infrastructures (Musunuru, 2025).
Audit firm size may also influence the capacity to invest in analytics, recruit specialized personnel, and establish integrated
information systems, potentially widening the technological gap between large and small firms (Abdelwahed et al., 2024).
Robotic process automation can reduce the time devoted to repetitive and rule-based activities such as account
reconciliation, data extraction, report preparation, and preliminary control testing. When integrated with artificial
intelligence, it can enhance internal audit efficiency, standardize procedures, and facilitate risk-focused examination (Alassuli,
2025; Kadhim & Ali, 2024; Oko-Odion & Udoh, 2024; Solanki et al., 2024). Nevertheless, these changes require accountants
and auditors to acquire data literacy, technological evaluation skills, and a practical understanding of automated systems,
creating an urgent need to revise university and professional audit education (Felski, 2023).

Blockchain technology introduces another dimension of transformation by offering a distributed, traceable, and tamper-
resistant record of transactions. Its applications may strengthen information integrity, facilitate continuous verification,
reduce opportunities for retrospective manipulation, and improve transparency and accountability in accounting systems
(Ajayi-Nifise et al., 2024; Eyo-Udo et al., 2025; Priom et al., 2024). The use of blockchain may also improve accounting
information quality and corporate governance when it is appropriately aligned with institutional and regulatory structures
(Al Shanti & Elessa, 2023). Blockchain-supported auditing can preserve records of algorithmic decisions and improve the

traceability of legal and financial judgments generated with explainable and generative artificial intelligence tools (Sachan &
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Liu, 2024). However, blockchain does not automatically guarantee the economic validity of input data, and its implementation
introduces questions concerning governance, system integration, scalability, and professional responsibility. Reviews of
information technology, artificial intelligence, and blockchain in auditing show that research remains fragmented and
frequently examines technologies separately rather than explaining their combined organizational and professional
implications (Abu Huson et al., 2024). The integration of artificial intelligence and blockchain may create innovative business
models, improve transaction security, and combine algorithmic intelligence with immutable records, but it also increases
architectural complexity and demands new standards for interoperability and accountability (Kuznetsov et al., 2024; Martinez
et al, 2024; Wang et al., 2022).

The adoption of digital auditing also generates significant cybersecurity, ethical, and institutional challenges. Cloud-based
platforms, interconnected databases, and Internet of Things environments expose sensitive financial information to risks
relating to unauthorized access, data leakage, identity management, and service disruption (Pathak et al., 2024). Artificial
intelligence systems may reproduce historical biases, generate difficult-to-explain classifications, or encourage auditors to
place excessive reliance on automated outputs, thereby creating concerns regarding fairness, transparency, professional
skepticism, and human accountability (Luthfiani, 2024; Murikah et al., 2024). Emerging technologies associated with Industry
4.0, advanced wireless communication, and quantum computing further extend the technological horizon while
simultaneously increasing uncertainty concerning technological maturity, investment returns, scalability, and security (Elechi
et al., 2025; Garewal et al., 2024; Sigov et al., 2024). These challenges are more pronounced in Iran because audit firms
operate within a distinctive combination of international sanctions, restricted access to foreign software, fragmented
information systems, limited online access to governmental databases, regulatory constraints, financial pressures,
conservative professional cultures, and shortages of interdisciplinary expertise. Consequently, direct adoption of models
developed in technologically advanced economies may not be appropriate. A context-sensitive framework is required to
explain how causal pressures, contextual conditions, intervening factors, organizational strategies, and professional
consequences interact in shaping digital transformation. Accordingly, the present study aimed to design and explain a native
model for implementing emerging digital technologies in Iranian auditing.

Methods and Materials

This applied-developmental study employed a qualitative design based on the structured grounded theory approach. The
study was conducted in 2025 within Iranian audit firms and leading universities in which experts in auditing and digital
technologies were available. Participants consisted of 12 academic and professional experts, including full professors and
associate professors in fields related to auditing and digital technologies and experienced partners of audit firms affiliated
with the Iranian Association of Certified Public Accountants. Eligibility required at least a master’s degree and substantial
academic or professional experience, generally including a minimum of 10 years of teaching, research, or professional
practice in auditing, information systems, or digital technologies. Participants were initially recruited through purposive
sampling, after which theoretical sampling was used to identify individuals capable of clarifying emerging concepts and
relationships. Data collection continued until theoretical saturation was reached after the twelfth interview.

Data were collected through in-depth, semi-structured interviews designed to explore the drivers, conditions, barriers,
strategies, and consequences of implementing artificial intelligence, big-data analytics, blockchain, and robotic process

automation in auditing. The interviews were transcribed and examined through open, axial, and selective coding. During open
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coding, meaningful units were extracted, labeled, compared, and progressively consolidated into more abstract concepts.
Axial coding was used to organize the concepts within the paradigmatic components of causal conditions, contextual
conditions, intervening conditions, strategies, and consequences. During selective coding, the central phenomenon was
identified and the other categories were systematically integrated around it. Constant comparison, analytical memo writing,
repeated review of codes and categories, peer examination, participant checking, and comparison of coding interpretations
were employed to strengthen credibility, dependability, confirmability, and the logical consistency of the resulting model.

Findings

The open-coding process generated 113 final concepts representing the principal dimensions of emerging digital
technology adoption in auditing. The subsequent axial and selective coding stages organized the findings into a six-component
paradigmatic model. One category represented the central phenomenon, while the coded elements included 30 causal
conditions, 21 contextual conditions, 28 intervening conditions, 34 strategies, and 34 consequences. The central
phenomenon was defined as the context-sensitive adoption and institutionalization of artificial intelligence, big-data
analytics, blockchain, and robotic process automation within audit processes and audit-firm structures.

The causal conditions included the rapid digitalization of business transactions, exponential growth in financial and
nonfinancial data, expansion of online platforms, increasing complexity of organizational risks, stakeholder expectations for
faster and more transparent assurance, competitive pressure from technologically advanced firms, and the declining
adequacy of conventional sample-based audit procedures. Contextual conditions included the institutional structure of the
auditing profession, the prevailing regulatory environment, fragmented organizational databases, inadequate
communication infrastructure, the absence of integrated audit trails, limited online access to banking, taxation, and
governmental systems, differences in technological maturity among clients, and weak cultures of data sharing and
organizational transparency.

The intervening conditions comprised the advanced age and traditional orientation of some audit-firm partners, resistance
to leaving familiar working routines, limited digital knowledge among senior managers, short-term perceptions of
technological expenditure, insufficient financial resources, shortages of data and information-technology specialists,
restrictions arising from international sanctions, dependence on foreign technology providers, cybersecurity and privacy risks,
client reluctance to provide direct database access, and uncertainty regarding the legal validity of algorithmic evidence. These
factors could either restrict or redirect the implementation process and help explain differences in digital readiness among
audit firms.

The principal strategies included developing domestic audit software, implementing technology through phased pilot
projects, integrating financial and operational databases, establishing secure data-access mechanisms, creating digital-
transformation committees, redesigning audit procedures, recruiting interdisciplinary specialists, training auditors in data
analytics and automated systems, developing technology-oriented university curricula, strengthening cybersecurity
governance, revising professional regulations, collaborating with domestic technology companies, and transforming audit
firms’ business models. The anticipated consequences included shorter audit completion times, more comprehensive
transaction testing, improved anomaly and fraud-risk detection, stronger documentation and traceability of evidence,
reduced repetitive work, enhanced audit quality and efficiency, development of data-driven advisory services, creation of

new professional roles, and reinforcement of audit firms’ strategic contribution to national transparency and economic
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accountability. Conversely, failure to act could intensify technological inequality, weaken the competitive position of smaller
firms, and increase the distance between Iranian auditing and international professional developments.

Discussion and Conclusion

The resulting model demonstrates that digital transformation in auditing is not a linear process driven solely by the
acquisition of software or computational tools. It is a multidimensional organizational and institutional transition shaped by
the interaction of technological pressures, data infrastructures, professional regulations, financial capacity, managerial
attitudes, human competencies, and stakeholder trust. Technology cannot independently compensate for fragmented
databases, restricted access to information, weak governance, resistance to change, or the absence of appropriate
professional standards. The value of digital tools therefore depends on the existence of a coherent data value chain linking
clients, auditors, regulators, and information providers.

The findings further indicate that digital technologies should not be conceptualized primarily as replacements for auditors.
Their most important contribution lies in relocating professional effort from repetitive processing and limited testing toward
risk interpretation, system evaluation, complex judgment, and strategic assurance. A sustainable transition requires human—
technology complementarity, in which automated systems expand analytical capacity while auditors retain responsibility for
skepticism, ethical evaluation, contextual interpretation, and final professional judgment. The proposed native model
provides a practical roadmap for this transition by linking environmental pressures and local constraints to feasible
organizational strategies.

In conclusion, emerging digital technologies can become drivers of audit quality, efficiency, innovation, and economic
transparency in Iran when their implementation is gradual, secure, institutionally supported, and adapted to domestic
realities. Successful transformation requires investment in human capital, development of local technological solutions,
integration of databases, revision of educational and professional standards, secure governance of financial information, and
active collaboration among audit firms, universities, regulatory bodies, and technology companies. Without these
coordinated measures, digitalization may remain superficial and uneven; with them, it can strengthen the strategic role of

audit firms within the broader ecosystem of accountability and public trust.
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