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Abstract

Background and Objective: With increasing environmental pressures and the growing need for
clean energy, the use of biofuels has been considered as a solution to improve the sustainability
of the agricultural supply chain. This study aimed to analyze the role of biofuels in the sustainable
development of the agricultural supply chain using a systematic, focus group, and computational
intelligence-based modeling approach.

Methodology: In the first stage, a systematic review method based on the PRISMA guideline
was used to identify key variables. With the participation of 20 experts in the focus group format,
the most important influential parameters, including biofuel production technology, support
policies, energy infrastructure, and economic and environmental indicators, were identified.
Subsequently, random forest algorithms and Relief feature selection were used to analyze the
data.

Results and Findings: The modeling showed that the random forest algorithm was able to
effectively cluster supply chains with different levels of sustainability with an accuracy of 85%
(AUC=0.98). Clustering indicated that indicators such as direct employment generation in rural
areas, pollution reduction, energy cost reduction, and distance to processing centers had the
greatest impact on promoting sustainability, while the type and amount of biofuel consumed had
a lesser impact. The findings indicate that sustainable development of the agricultural supply
chain requires a focus on improving production technologies, biofuel infrastructure, targeted
support policies, and educational programs for farmers.While providing a new framework for
integrating renewable energies into the agricultural supply chain, it can provide a basis for policy
decisions and optimization strategies to achieve sustainable development in the agricultural sector
of Iran and other developing countries.

Keywords: Biofuel, Sustainable development, Agricultural supply chain, Computational
intelligence, Random forest.
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Figure 1- Steps for conducting a systematic review using the PRISMA method
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Figure 2 - Timeline of publications in this field (Scopus, 2025)
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Figure 4 - Relationship between independent and dependent variables
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