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Extended Abstract

Introduction

One of the key strategies for supply chain managers is the implementation of
smart technologies in the reverse supply chain to manage and reduce
environmental pollution and conserve resources. This research, using a mixed-
method approach (qualitative-quantitative), analyzes the relationships between
the dimensions and criteria of a strategic smart reverse supply chain in the tire
industry.

Literature Review

While the concepts of reverse logistics and smart technologies are established,
there is a gap in research that provides a comprehensive, empirically validated
strategic model integrating these concepts specifically for the high-impact tire
industry. This study addresses this by developing and testing a model that maps
the strategic interdependencies of key factors.
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Research Methodology

The study employs a sequential explanatory mixed-method design. The
qualitative phase involved 15 senior managers from the tire industry, selected
through purposive and snowball sampling. Data were analyzed using hybrid
content analysis (deductive-inductive) to identify the model’s components,
followed by Fuzzy DEMATEL to map the network of relationships. The
quantitative phase surveyed 272 managers and experts in the tire industry to
test the relationships using Structural Equation Modeling (SEM).

Results

The qualitative analysis identified a model with five dimensions and 17 criteria.
The Fuzzy DEMATEL results showed that “Strategic Intelligence,”
“Infrastructure and Technology,” “Logistics System,” and “Information
Integration” dimensions influence the “Strategic Collaboration with Partners”
dimension. The SEM analysis confirmed a positive and significant relationship
between “Strategic Intelligence” and the other four dimensions. Furthermore, a
significant relationship was confirmed between “Infrastructure and
Technology” and “Logistics System” with “Information Integration.”

Discussion and Conclusion

The findings highlight the central role of “Strategic Intelligence” as a
foundational driver for developing a successful smart reverse supply chain. The
model provides a validated strategic roadmap for tire industry managers,
demonstrating that investments in smart technologies and logistics must be
guided by strategic intelligence and fostered through information integration
and collaboration to be effective.

Keywords: Smart Reverse Supply Chain, Strategic Model, Tire Industry,
Mixed-Method, Fuzzy DEMATEL, SEM.
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