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Objective: This study aimed to design and validate a smart contract model based on Rial
cryptocurrency in Iranian automotive industries by identifying the structural relationships,
hierarchical levels, and key components of the proposed model.

Methodology: This applied study used a quantitative exploratory design. The statistical population
consisted of experts in Rial cryptocurrency, smart contracts, financial technologies, and the
automotive industry. Participants were selected through non-random purposive sampling. Based
on expertise criteria, including mastery of smart contract management and cryptocurrencies, a
master’s degree or higher, and more than ten years of professional experience, 25 experts
participated in the study. Data were collected through library studies, document analysis, and an
expert questionnaire. The validity of the questionnaire was confirmed by expert judgment, and its
reliability was assessed using Cronbach’s alpha. Data were analyzed using Interpretive Structural
Modeling and MICMAC analysis.

Findings: The structural analysis identified 41 components classified into six main categories. The
causal, contextual, and intervening categories each included 7 components; the central category
included 9 components; and the strategy and consequence categories each included 4 components.
The ISM results placed the identified components across 16 structural levels, indicating a complex
hierarchical pattern among the factors affecting the implementation of Rial-based smart contracts.
MICMAC analysis showed that no component was located in the autonomous cluster, while the
remaining components were distributed across dependent, linkage, and independent clusters. The
content validity ratio was 1 for all main categories, and the content validity index was 0.86,
confirming the acceptable content validity of the model. In addition, Cronbach’s alpha was 0.87,
indicating satisfactory reliability of the research instrument.

Conclusion: The findings indicate that implementing Rial cryptocurrency-based smart contracts in
Iranian automotive industries requires an integrated combination of technological infrastructure,
digital security, legal and regulatory support, specialized human resources, contractual
transparency, validation mechanisms, trust-building, and risk management. The proposed model
provides an operational framework for policymakers, automotive manufacturers, banks, and
regulatory institutions seeking to design, evaluate, and implement Rial-based smart contracts in
industrial and financial transactions.

Keywords: Smart contracts; Rial cryptocurrency; automotive industry; Interpretive Structural
Modeling; MICMAC.
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EXTENDED ABSTRACT
Introduction

Digital transformation has fundamentally changed the logic of contracts, payments, governance,
and inter-organizational coordination. In contemporary economic systems, organizations are no longer
merely required to digitize documents or automate routine procedures; rather, they are expected to
redesign transactional mechanisms in a way that increases transparency, traceability, security, speed, and
enforceability. Blockchain technology has emerged as one of the most important infrastructures in this
transformation because it enables distributed, tamper-resistant, and verifiable data registration without
exclusive dependence on a central intermediary (Euromoney, 2021). Within this technological environment,
smart contracts represent one of the most significant applications of blockchain, as they convert
contractual obligations into executable code and enable automatic performance once predefined
conditions are met (Raji & Sadeghi, 2019). This feature makes smart contracts highly relevant for industries
in which multiple actors, complex supply chains, financial obligations, service-level commitments,
ownership transfers, warranties, and regulatory controls interact simultaneously.

The growing literature on smart contracts indicates that they can reduce transaction costs, limit
opportunistic behavior, increase contractual predictability, and improve the efficiency of digital
transactions (Khan et al., 2021). However, smart contracts are not merely technical tools; they also involve
legal, managerial, economic, and institutional dimensions. Their use raises important questions about legal
enforceability, contractual intention, code interpretation, dispute resolution, liability for programming
errors, cybersecurity, and governance of digital platforms (Taherdoost, 2023). Recent legal discussions have
shown that smart contracts challenge the traditional distinction between legal rules and technical rules,
particularly where code itself becomes a mechanism of execution and enforcement (Yusuf & Martinez,
2025). Therefore, the successful implementation of smart contracts requires a multidimensional model that
integrates technological infrastructure, legal legitimacy, organizational readiness, digital trust, and risk
management.

In the automotive industry, the importance of smart contracts becomes more evident because this
industry is characterized by extensive supply chains, multiple tiers of suppliers, high-value transactions,
financing arrangements, after-sales services, warranties, logistics, ownership registration, insurance,
leasing, and regulatory supervision. Blockchain-based smart contracts can support traceability, automate
conditional payments, monitor service-level agreements, register ownership-related data, and reduce
disputes among stakeholders (Wang et al., 2019). Similar applications have been reported in supply chain
management, agriculture, energy, construction, and financial contracts, where blockchain improves
transparency, data integrity, and operational coordination (Baashar et al., 2021; Feng et al., 2020; lbrahim et
al., 2022; Kamble et al., 2020). Moreover, the integration of smart contracts with the Internet of Things and
intelligent analytics can enable real-time monitoring of contractual conditions and automated execution
based on reliable operational data (Pranto et al., 2021; Sun & Gu, 2021). These capacities are particularly
important for automotive industries, where delays, quality issues, payment disputes, warranty claims, and
fragmented information systems can reduce efficiency and trust.

In Iran, the emergence of Rial cryptocurrency as a national digital currency provides a new
opportunity to connect programmable money with programmable contracts. Unlike decentralized



cryptocurrencies that operate independently of central banking systems, Rial cryptocurrency is linked to
the national currency and can potentially serve as a controlled, traceable, and programmable payment
instrument. When combined with smart contracts, Rial cryptocurrency can support conditional payments,
automatic settlements, transparent transaction records, and contract-based financial control. Studies on
smart contracts in banking, digital transformation, cryptocurrency markets, electronic document
registration, and legal enforceability show that the development of such systems requires simultaneous
attention to technical infrastructure, digital identity, regulatory frameworks, trust-building, service-level
agreements, and security mechanisms (Abizadeh et al., 2022; Adeli & Maleki, 2026; Akbari Ganjeh et al., 2022;
Moridi et al., 2021; Sadeghi & Naser, 2022). In addition, comparative legal studies emphasize that smart
contracts must be aligned with the principles of contract validity, governing law, ownership rights, dispute
resolution, and enforceability in the relevant legal system (Dehghani Tafti et al., 2021, 2022; Jomehzadeh
Bahabadi & Savaraei, 2024; Naser & Sadeghi, 2019; Soleimani & Eskandari, 2025). Accordingly, the present
study aimed to design a smart contract model based on Rial cryptocurrency in Iranian automotive
industries.

Methods and Materials

This study was applied in terms of purpose and quantitative-exploratory in terms of research
process. The statistical population consisted of experts in Rial cryptocurrency, smart contracts, digital
technologies, financial technologies, contract management, and related industrial fields. Participants were
selected through non-random purposive sampling. The inclusion criteria for expert selection included
mastery of smart contract management and cryptocurrency-related issues, holding at least a master’s
degree, and having more than ten years of relevant professional or academic experience. Based on these
criteria, 25 experts were selected to participate in the study.

Data were collected through library studies, document review, and an expert questionnaire. Library
and documentary sources were used to identify theoretical foundations, previous studies, and preliminary
model components. The questionnaire was then designed to examine the relationships among the
identified variables. The face and content validity of the questionnaire were confirmed by expert review,
and the necessary modifications were applied based on expert feedback. Reliability was assessed using
Cronbach’s alpha, which was calculated as 0.87, indicating satisfactory reliability.

The main method of data analysis was Interpretive Structural Modeling. This method was used to
identify the relationships among the components and to determine their hierarchical levels. First, the
structural self-interaction matrix was formed based on expert judgments. Then, the initial reachability
matrix was created by converting symbolic relationships into binary values. After applying transitivity,
the final reachability matrix was obtained. In the next step, reachability sets, antecedent sets, and
intersection sets were calculated to determine the levels of the variables. Finally, MICMAC analysis was
used to classify the variables based on driving power and dependence power. To validate the model,
content validity ratio and content validity index were calculated.

Findings

The results showed that 41 components were identified and classified into six main categories. The
causal category included seven components: trust-building among business partners, clarification of
parties’ expectations, intention congruence, electronic trust, smart customers, digital support, and smart
communications. The contextual category also included seven components: network knowledge and skills,
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Internet of Things, smart analytics, blockchain, smart content, website quality, and cloud computing. The
intervening category consisted of execution methods, infrastructures, compatibility, digital technologies,
digital transformation, digital culture, specialized human resources, and digital security.

The central category included key components related to enforceability, communication, trust-
building, improvement, governmental laws and regulations, competitive advantage, online interactions,
service-level agreements, validation, commitment, and transaction security. The strategy category
included decentralization, smart execution, reduction of complexities, and risk assessment. The
consequence category included profitability, speed, trust-building, and efficiency. These results indicate
that the proposed model is multidimensional and that the implementation of Rial-based smart contracts in
the automotive industry depends on a combination of technological, legal, organizational, managerial, and
security-related factors.

The Interpretive Structural Modeling results placed the identified components across 16
hierarchical levels. This finding shows that the model has a complex structural pattern and that some
components play foundational and driving roles, while others appear as dependent or outcome-oriented
components. The level analysis indicated that the realization of outcomes such as profitability, speed,
trust-building, and efficiency depends on the prior establishment of digital infrastructure, contractual
transparency, regulatory support, security mechanisms, specialized human resources, and risk assessment
procedures.

The MICMAC analysis showed that no component was located in the autonomous cluster. This
result indicates that all identified variables are connected to the system and that none of them can be
considered isolated or irrelevant. The remaining components were distributed across dependent, linkage,
and independent clusters. This pattern confirms the systemic nature of the proposed model and shows that
changes in one component may affect other components. The validation results also confirmed the
adequacy of the model. The content validity ratio was equal to 1 for all main categories, indicating that
the experts considered the identified components necessary. The content validity index was calculated as
0.86, which confirmed the acceptable relevance of the model components. Together with the Cronbach’s
alpha value of 0.87, these results support the validity and reliability of the proposed model.

Discussion and Conclusion

The findings of this study indicate that designing smart contracts based on Rial cryptocurrency in
Iranian automotive industries requires more than the technical deployment of blockchain or digital
currency. The model shows that successful implementation depends on the integration of trust-building,
legal enforceability, digital security, infrastructure readiness, organizational transformation, specialized
human resources, smart analytics, and risk assessment. In other words, Rial-based smart contracts should
be understood as a socio-technical and legal-managerial system rather than as a purely technological tool.
This interpretation is particularly important in the automotive industry, where contractual relationships
are complex, stakeholders are numerous, financial values are high, and disputes may arise at different
stages of production, sale, delivery, warranty, and after-sales services.

The identification of causal factors such as trust-building, expectation clarification, intention
congruence, and electronic trust shows that the foundation of smart contract implementation is not only
technological confidence but also relational and institutional trust. Smart contracts can automate
execution, but they cannot replace the need for clear contractual intention, transparent obligations, and



mutual confidence among stakeholders. Similarly, the contextual factors identified in the model
demonstrate that blockchain, cloud computing, smart analytics, website quality, and Internet of Things
technologies must operate as an integrated digital ecosystem. Without this ecosystem, smart contracts
cannot receive reliable data, execute conditions accurately, or support transparent payments based on Rial
cryptocurrency.

The role of intervening factors such as infrastructure, compatibility, digital culture, specialized
human resources, and security also shows that implementation barriers must be carefully managed.
Automotive firms, financial institutions, regulators, and technology providers must develop shared
standards, technical protocols, cybersecurity requirements, and legal procedures before large-scale
implementation. The central role of laws and regulations, enforceability, validation, service-level
agreements, and transaction security further confirms that smart contracts require institutional support and
cannot be implemented effectively in a regulatory vacuum.

Overall, the proposed model provides a comprehensive framework for understanding and
implementing Rial cryptocurrency-based smart contracts in Iranian automotive industries. It can help
policymakers, automotive manufacturers, banks, technology firms, and regulatory institutions identify the
key components of implementation and prioritize the necessary actions. The results suggest that pilot
projects should be designed in relatively low-risk contractual areas before full-scale implementation. Such
pilot projects can test technical functionality, legal enforceability, payment settlement, identity
management, data integrity, and stakeholder acceptance. In conclusion, the model developed in this study
demonstrates that Rial-based smart contracts can improve transparency, speed, trust, profitability, and
efficiency in the automotive industry, provided that technological, legal, organizational, and security
requirements are addressed in an integrated and systematic manner.
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