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Abstract

The main objective of sustainable supply chain is to balance the
economic, environmental, and social goals that companies have to use
closed-loop supply chains for cost reduction and increasing the efficiency
of the supply chain. According to the research literature, considering the
risk in supply chains, especially the return supply chain, is one of the
topics that has been little studied. Therefore, the aim of this study is to
locate the components of a three-objective, sustainable closed-loop,
multi-commodity, and multi-period supply chain, considering uncertainty
and market scenarios with a risk approach. Location in the sustainable
closed-loop supply chain, considering the risk, and also paying attention
to the quality of manufactured products and different scenarios of
demand are among the innovations of this research. Due to the NP-Hard
nature of the problem, the model is solved by the nondominated sorting
genetic algorithm 11 (NSGA-II). Sensitivity analysis has been performed
on the parameters of the problem, and the efficiency of the studied
methods has been investigated. The average Pareto points obtained from
the first objective function is 56789.9, the average Pareto points for the
second objective function is 1828.8 and for the third objective function is
77365.32, and also the average solution time of the model is 15.9
seconds.
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