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Abstract

This research aims to develop a lean manufacturing model in the automotive industry with
an emphasis on the circular economy and the use of Industry 4.0 technologies. The statistical
population includes managers and experts from the Ministry of Industry, Mines, and Trade
(SAMT), the automotive companies Iran Khodro and SAIPA, and university professors. The
research was conducted in two sections: qualitative and quantitative. In the qualitative
section, 17 experts were selected through judgmental sampling, and data were collected via
in-depth interviews and analyzed using thematic analysis. In the quantitative section, data
from 384 participants, gathered through a questionnaire based on convenience sampling and
Cochran’s formula, were analyzed using structural equation modeling. The results identified
six main dimensions: product design, supply chain, sanctions, production process, advanced
technologies, and recycling and reuse. The interrelationships between these dimensions and
their impacts on the production process were also evaluated. The findings indicate that
product design directly influences the production process, the supply chain plays a key role
in raw material supply, and sanctions may impose restrictions on the supply chain and the
use of advanced technologies. Advanced technologies contribute to optimizing production
and reducing waste, while the production process also impacts recycling and reuse.
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