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Objective: This study aimed to develop a model for promoting lean accounting based on emerging
technologies, with emphasis on blockchain infrastructure and artificial intelligence-driven
smartization, using the interpretive structural modeling approach.

Methodology: This applied study adopted a mixed-method, exploratory, inductive, and cross-
sectional design. The research population consisted of academic and professional experts familiar
with lean accounting and emerging technologies. The sample included 15 experts selected through
purposive and snowball sampling, and data collection continued until theoretical saturation was
reached. The identified components were validated using expert judgment and content validity
ratio. Interpretive Structural Modeling was then used to determine the hierarchical relationships
among the components and to construct the final model. In addition, MICMAC analysis was
applied to assess the driving power and dependence of the components.

Findings: The content validity results indicated that all identified components were confirmed,
with a CVR value of 1, exceeding the acceptable threshold of 0.42. The ISM results showed that
the lean accounting improvement components, including waste elimination, cost management,
value creation, and continuous improvement, were positioned at the first level of the model and
represented the most dependent outcomes. The artificial intelligence smartization components,
including fraud and risk detection, advanced data analytics, intelligent automation, and prediction
and optimization, were placed at the second level and functioned as intermediate factors affecting
lean accounting improvement. The blockchain infrastructure components, including transparency
and traceability, data security, smart contracts, and regulatory compliance, were positioned at the
third and foundational level and were identified as the most influential drivers of the model.
MICMAC analysis further showed that blockchain-related components were located in the driving
area, Al-based components played an intermediary role, and lean accounting improvement
components were classified as dependent variables.

Conclusion: The findings indicate that the promotion of lean accounting depends fundamentally
on the establishment of technological infrastructure, particularly blockchain, while artificial
intelligence serves as a mediating mechanism that converts data-driven, predictive, and automated
capabilities into practical lean accounting outcomes such as waste reduction, cost control, value
creation, and continuous improvement.
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EXTENDED ABSTRACT
Introduction

In contemporary business environments, organizations face increasing pressure to reduce waste,
improve transparency, manage costs, and create sustainable value through more agile accounting and
management systems. Traditional accounting systems, which were largely designed for mass-production
and cost-allocation environments, often fail to support the operational logic of lean organizations. Lean
accounting has therefore emerged as a value-oriented approach that aligns accounting practices with lean
thinking by emphasizing waste elimination, value-stream analysis, simplified reporting, continuous
improvement, and decision-useful financial information (Alves et al., 2022; Bonabi Ghadim, 2019). Lean
thinking is grounded in the systematic removal of non-value-adding activities and the creation of value
for customers and stakeholders; its principles have been widely applied in production, service, and
knowledge-based environments to enhance operational performance and organizational learning (Olesen
et al., 2015; Staats et al., 2011). In this regard, lean accounting can be understood not merely as a technical
accounting method, but as a managerial information system that supports lean transformation and long-
term value creation.

Prior studies have shown that lean accounting contributes to cost reduction, better decision-
making, and improved organizational performance by focusing on value streams and eliminating
unnecessary accounting transactions (Jeddi Delshad, 2023; Mohammadi & Chaqazardi, 2022). Empirical
evidence also suggests that lean accounting practices can enhance firm value, particularly in industrial
companies where cost control, operational efficiency, and value creation are essential strategic priorities
(Shehadeh & Al-Beshtawi, 2023). However, successful adoption of lean accounting requires more than
awareness of its benefits; it depends on administrative, procedural, cultural, and technological readiness
within organizations (EI-Mousawi et al., 2024). Moreover, as business processes become increasingly
digital, the integration of lean accounting with emerging technologies has become a critical research and
practical issue.

Emerging technologies such as artificial intelligence, big data analytics, blockchain, smart
contracts, and intelligent automation can transform accounting from a retrospective reporting function into
a predictive, transparent, and value-driven decision-support system. Artificial intelligence enables
advanced data analysis, fraud and risk detection, intelligent automation, prediction, and optimization in
accounting and auditing processes (Meitasari & Audrey, 2023; Norzelan et al., 2024). Similarly, integrated
Al systems can strengthen lean production and crisis management by improving information processing,
reducing uncertainty, and supporting operational decision-making (Ahmed et al., 2023). Industry 4.0
technologies also enhance reliability, efficiency, and sustainability in manufacturing and maintenance
systems (Gola, 2019). Blockchain technology, on the other hand, provides transparency, traceability, data
security, regulatory compliance, and trust in accounting and auditing systems (Han et al., 2023). These
capabilities are particularly relevant to lean accounting because accurate, secure, traceable, and real-time
data are prerequisites for identifying waste, managing costs, and improving value streams.

The digitalization of organizations has also changed business models, accounting processes, and
professional service delivery by enabling broader access to data, advanced computational power, and
process innovation (de Sousa et al., 2019). Recent evidence indicates that integrating lean management with



emerging technologies can improve sustainable performance by combining waste reduction with data-
driven decision-making (Presciuttini et al., 2025). In auditing and accounting services, digital-space-based
models may also strengthen competitiveness, customer value, and long-term professional relationships
(Shahbazi Takabi et al., 2023). In addition, the design of accounting systems in mixed and complex
operational environments requires methods that are adaptable to process conditions and technological
capabilities (Myrelid & Olhager, 2019). While previous studies have separately examined lean accounting,
artificial intelligence, blockchain, digital auditing, and lean production, fewer studies have developed a
structured hierarchical model that explains how blockchain infrastructure and Al-based smartization
interact to promote lean accounting. Therefore, the present study aimed to develop a model for promoting
lean accounting based on emerging technologies using an interpretive structural modeling approach
(Caldera et al., 2017).

Methods and Materials
This study was applied in purpose, exploratory in orientation, mixed in approach, inductive in logic, and
cross-sectional in terms of time horizon. The research was designed to identify, validate, and structure the
key components involved in promoting lean accounting based on emerging technologies. The expert panel
consisted of 15 university and professional experts familiar with lean accounting and emerging
technologies. Participants were selected through purposive and snowball sampling. Data collection
continued until theoretical saturation was reached, meaning that additional interviews and expert
consultations no longer produced new conceptual components.

The research process included several stages. First, the relevant dimensions and components were
identified through review of prior studies and expert consultation. Second, the content validity of the
identified components was assessed using the content validity ratio. Experts evaluated each component
based on its necessity for the proposed model. Third, interpretive structural modeling was used to
determine the relationships among the components and to construct the hierarchical model. In this stage,
pairwise relationships among components were examined using a structural self-interaction matrix, which
was then converted into an initial reachability matrix and subsequently into a final reachability matrix
after considering transitivity. Fourth, the components were levelled based on reachability and antecedent
sets. Finally, MICMAC analysis was conducted to assess the driving power and dependence of each
component and to classify the components into influence-based categories.

Findings
The results of the content validity assessment showed that all identified components were confirmed by
the expert panel. The content validity ratio for all dimensions and components was equal to 1, which was
above the acceptable threshold. This indicated complete expert agreement regarding the relevance and
necessity of the proposed components for developing the model.

The interpretive structural modeling results identified three hierarchical levels. At the first level,
the components of lean accounting promotion were positioned. These included waste elimination, cost
management, value creation, and continuous improvement. These components were identified as the most
dependent outcomes of the model, meaning that they were strongly influenced by other components and
represented the final expected results of the technology-based lean accounting system.

At the second level, the components of Al-based smartization were placed. These included fraud
and risk detection, advanced data analysis, intelligent automation, and prediction and optimization. These
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components functioned as intermediate or linking mechanisms between technological infrastructure and
lean accounting outcomes. They influenced the first-level lean accounting components while also being
affected by the foundational components located at the lower level of the model.

At the third and foundational level, the blockchain infrastructure components were positioned.
These included transparency and traceability, data security, smart contracts, and regulatory compliance.
These components were identified as the most influential drivers of the model because they affected the
components located at higher levels. The MICMAC analysis further showed that blockchain-related
components had high driving power and low dependence, whereas lean accounting promotion components
had high dependence and low driving power. Al-based components occupied an intermediate position and
played an important role in connecting foundational technological infrastructure with practical lean
accounting outcomes.

Discussion and Conclusion
The findings indicate that the promotion of lean accounting in contemporary organizations depends on a
structured interaction among foundational digital infrastructure, intelligent analytical capabilities, and lean
accounting outcomes. The placement of blockchain infrastructure at the foundational level shows that
transparency, traceability, data security, smart contracts, and regulatory compliance are prerequisites for
creating a reliable information environment. Without secure and traceable data, organizations cannot
accurately identify waste, monitor value streams, detect irregularities, or support real-time decision-
making.

The position of artificial intelligence components at the second level demonstrates that Al acts as
a conversion mechanism. Blockchain infrastructure provides trustworthy and structured data, while Al
transforms those data into actionable insights through advanced analysis, automation, prediction,
optimization, and risk detection. In this sense, Al does not replace lean accounting principles; rather, it
strengthens their implementation by enabling faster, more accurate, and more forward-looking accounting
processes.

The first-level placement of waste elimination, cost management, value creation, and continuous
improvement shows that these are the final outcomes of the model. Lean accounting promotion is therefore
not achieved merely by adopting accounting techniques, but by building an integrated technological and
managerial system. The model suggests that organizations should first establish reliable blockchain-based
infrastructure, then develop Al-driven analytical and automation capabilities, and finally translate these
capabilities into lean accounting improvements.

Overall, the study provides a structured model for understanding how emerging technologies can
promote lean accounting. The results highlight that blockchain serves as the main driving infrastructure,
artificial intelligence functions as the intelligent operational layer, and lean accounting outcomes represent
the practical consequences of this integrated system. The proposed model can guide managers,
accountants, auditors, and policymakers in prioritizing digital transformation initiatives. It also contributes
to the theoretical development of lean accounting by explaining how emerging technologies can be
hierarchically organized to support waste reduction, cost control, value creation, and continuous
improvement.
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