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A genetic algorithm for the design of a bi-objective multi-product closed-loop
reverse logistics network

S. Dejbord, S.M. Moattar Husseini, M.R. Marjani
ABSTRACT

In recent decades, due to growing social responsibility toward environment, besides attempt to
increase profitability in the highly competitive market, reverse logistics have attracted the attention of
many companies and researchers. In this paper, a mathematical model is developed to design a multi-
echelon, capacitated closed-loop reverse logistics network through which different products are conveyed
between customers and recovery plants, via direct or indirect channels. To augment the company
competitiveness, in addition to minimizing the total costs, reducing the recovery cycle time is considered
as the second objective function of the model. Since this type of network design problem belongs to the
class of NP-hard problems, a non-dominated sorting genetic algorithm based on the concept of Pareto
optimality, is applied to solve the resulting mixed-integer linear programming model. In order to evaluate
the performance of the proposed algorithm the solutions of genetic algorithm are compared with the
solutions from LINGO software. The computational results reveal that the offered methodology performs
very well in terms of both quality of solutions obtained and computational time.
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