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Closed-loop Supply chain network design under uncertainty with Robust
optimization approach

Abstract

in recent years, the reverse supply chain (RSC) has attracted much attention by increasing
competition between organizations and because of cost and environmental concerns. The
reverse supply chain refers to the activities of collection and recycling of products in the
supply chain management. The integration of the forward supply chain (FSC) and the
reverse supply chain (RSC) leads to a closed - loop supply chain (CLSC). The study
seeks to design a closed - loop model of a multi-product and multi-echelon chain model
containing supplier, producer, distributor, customer, collection center and disposal
centers and include locating, allocating and inventoty control. A two - objective linear
programming model for the network is considered to be the first objective function for
minimizing the economic costs and the second objective function involves minimizing
the time of delay and rush to send products from producers to distributors. The proposed
model is a multi-objective model that is used for solving a multi-objective decision
method (MODM) that includes LP-metric and e-constraint methods. Finally, a numerical
example is proposed for evaluation and testing of the model. In this model, costs and
demand are considered as non-deterministic parameters. In order to deal with non-
deterministic parameters and reduce its impact on optimal response, a robust optimization
model is proposed. In order to solve the large-scale model, the multi-objective particle
swarm optimization algorithm (MOPSO) was used. To illustrate the effectiveness of the
proposed MOPSO algorithm, the obtained solutions are compared with the solutions of
the exact solution.

KeyWords: closed-loop supply chain, uncertainty, Robust optimization, Multi-
objective Particle Swarm Optimization
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