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Abstract: DEMATEL is a Multi-Criteria Decision-Making (MCDM) method that accurately
identifies the causal relationships between various factors. By determining the intensity of
influence between these factors, this method prioritizes them based on their level of impact
within a system. Consequently, companies can identify and prioritize the tools that have the
greatest effect on improving production processes. Lean manufacturing is an approach that
seeks to identify and eliminate waste from the production system. In this study, initially, 14
Lean production tools were identified through a literature review. Subsequently, based on
expert opinions, 10 more comprehensive and complete tools were selected. Finally, these 10
selected tools were prioritized using the Fuzzy DEMATEL technique. The resulting
prioritization indicates that the influential tools, including the use of the Plan-Do-Check-Act
(PDCA) cycle along with Kaizen, the application of ABC analysis for inventory control, the
implementation of visual inventory control at workstations, and the influenced factors, such
as the use of Failure Mode and Effects Analysis (FMEA) to reduce machine breakdowns and
the implementation of Reliability-Centered Maintenance (RCM), are more effective in
achieving Lean manufacturing. These tools help organizations optimize their production and
achieve the goal of Lean production.

Introduction: One of the fundamental challenges in production is identifying and eliminating
waste to optimize processes and increase efficiency. Lean production, as a management
approach, aims to identify and reduce waste in production systems. In this context, the use of
scientific and systematic methods for effective decision-making and prioritizing related tools
is essential. One such method is the DEMATEL technique, which is capable of identifying
and analyzing causal relationships among various factors.

Materials and Methods: In this paper, 14 tools related to lean production were initially
identified through a literature review. These tools encompass various techniques and practices
that assist in improving efficiency and optimizing processes. Subsequently, based on the
opinions of domain experts, 10 superior and more comprehensive tools were selected.
Thereafter, using the fuzzy DEMATEL technique, these 10 tools were evaluated and
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prioritized. The fuzzy DEMATEL technique helped analyze the relationships and intensity of
impacts among these tools, revealing the significant priorities.

Results and Discussion: The results obtained from the prioritization of tools indicate that
certain tools have a significantly greater impact on improving processes. These influential
tools include: The use of the Plan-Do-Check-Act (PDCA) cycle along with Kaizen, ABC
analysis for inventory control, Implementation of visual inventory controls at workstations,
Employing Failure Mode and Effects Analysis (FMEA) to reduce equipment failures,
Utilizing reliability-centered maintenance. These findings suggest that these tools can be
effective in optimizing production processes and achieving lean production.

Conclusions: In conclusion, introducing key and impactful tools in the lean production
process allows organizations to focus on specific tools for significant optimization in their
production. These tools not only assist in reducing waste but also enhance the efficiency and
productivity of organizations. Therefore, manufacturing entities should design and implement
these tools to achieve their lean production goals.

Keywords: Lean Production System, Fuzzy DEMATEL, Prioritization.
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