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Introduction

The rapid growth of digital technologies, especially the Internet of Things (10T),
is significantly transforming manufacturing and supply chains by increasing
efficiency, transparency, and competitiveness. While IoT has become essential for
modern supply chain management worldwide, its adoption faces ongoing
challenges such as technical, organizational, security, and cultural barriers. In
Iran, particularly in the automotive sector, smart supply chain development and
loT integration lag behind developed countries due to weak infrastructure, limited
technology, funding shortages, and a lack of skilled workforce. Furthermore,
existing global frameworks for 10T adoption often do not fit the specific needs of
developing countries like Iran. Therefore, this study aims to identify key barriers
and facilitators of 10T adoption in Iran’s automotive supply chain and to develop
a contextualized, practical framework to support effective implementation and
boost competitiveness.

Literature Review

Numerous studies highlight the significant benefits and diverse applications of
loT in supply chain management (Ben-Daya et al., 2019). By converting digital
signals into actionable data through tools like RFID tags and sensors, 10T enables
real-time information flow across manufacturing, warehousing, logistics, and
distribution, which is essential for data-driven decision-making. Evidence
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consistently shows that 10T adoption improves inventory management, logistics
tracking, preventive maintenance, and operational sustainability (Karam et al.
2023; Akbari et al., 2024). In the automotive sector, 10T enhances quality control,
reduces production downtime, and boosts overall flexibility (Piritla et al., 2019).
While developed countries have accelerated 10T integration thanks to strong
infrastructure and supportive policies (Ben-Daya et al., 2019), Iranian firms still
face major hurdles—such as weak ICT infrastructure, high implementation costs,
low state support, skill shortages, data security concerns, and insufficient
regulations (Akbari et al., 2023; Esmaeili et al., 2020). Furthermore, mainstream
adoption frameworks like TAM and UTAUT, created for developed economies,
are often poorly suited to the specific needs of developing contexts like Iran
(Abbas et al., 2023). Therefore, there is a clear need for locally tailored models
that address the unique infrastructural, cultural, and managerial challenges present
in these settings—a need this study addresses using a grounded theory approach.

Research Methodology

Acknowledging the early stage of 10T adoption and the distinctive complexities
within Iran’s automotive supply chain, this study utilized a qualitative
methodology based on Grounded Theory. Data were collected through semi-
structured, in-depth interviews with twelve carefully selected industry and
academic experts, representing both practitioners and scholars. Interviews
continued until theoretical saturation was reached during 2023 and 2024. The data
analysis rigorously followed Strauss and Corbin’s (2007) three-stage model: open
coding (identifying and grouping key challenges and drivers of 10T adoption),
axial coding (clarifying relationships among causal, contextual, and intervening
factors, as well as strategies and outcomes), and selective coding (integrating
insights into a comprehensive conceptual framework). To ensure validity and
reliability, member checking and constant comparison were employed throughout
the process. This systematic approach enabled a deep exploration of the unique
barriers and enablers of 10T adoption in Iran, culminating in the development of a
localized, practical framework.

Results

In this study, a comprehensive and multi-layered conceptual model was developed
for the effective adoption of the Internet of Things (IoT) in Iran’s automotive
supply chain. The model identifies five main groups of causal factors:
organizational (such as ownership, governance, policies, strategy), social
(consumer and stakeholder needs), managerial (leadership and commitment),
industrial (sector readiness and infrastructure), and financial (economic benefits
and transparency). It also takes into account contextual and intervening
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conditions—Ilike partner maturity and technological infrastructure—as well as
barriers such as cultural resistance, lack of trust, technical limitations, and high
costs. Key strategies proposed by the model include capacity building, fostering
an organizational culture, improving communication and change management,
and standardizing processes. The outcomes of successful 10T implementation, as
highlighted in the model, include enhanced organizational synergy, improved
efficiency, cost reduction, intelligent and traceable supply chains, and broader
societal benefits such as environmental improvement and the expansion of e-
business. Notably, this model offers practical, context-specific guidance for
industry managers and researchers in Iran.

Discussion and Conclusion

The developed model both confirms and expands upon previous Iranian and
international research, making explicit the nuanced challenges facing loT
adoption in Iran’s automotive supply chain—particularly those related to
infrastructure, skills, regulation, and organizational culture. The ineffectiveness
of imported, one-size-fits-all models is evident, underscoring the need for locally
grounded approaches. A main strength of the present model is its contextual
sensitivity, constructed through direct engagement with industry and academic
experts in Iran. Notably, the model specifies clear steps for capacity building,
culture development, organizational restructuring, and standardization, thus
bridging the gap between universal adoption frameworks and Iran’s unique
circumstances. Despite these contributions, the primary limitation is the
qualitative, context-specific nature of the findings, which may restrict broader
generalization. For greater validation, future studies are recommended to apply
quantitative methods and extend the model’s applicability to other sectors or
through cross-country comparative analysis.
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Figure 1 — The 10T Acceptance Model within the Axial Coding Paradigm
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