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Keywords ABSTRACT

Bi-level programming, In this paper, a bi-level mixed integer linear programming model is
Closed-loop supply chain, proposed, in which the government is considered as a leader with the
Government  regulations, aim of reducing environmental pollution in the first level and tends to
Heuristic algorithm based collect more used products by determining collection ratio rule that

On enumeration. ensures a minimum distribution ratio to satisfy a minimum proportion of

customer demands, and in the second level, private sector is considered
as a follower and tries to maximize its net profit by determining
distribution and collection centers locations and designing its closed
loop supply chain network, subject to the government collection policies.
Of course government tends to determine the highest collection ratio of
used products, and on the other hand distribution centers set their
strategies by considering government policies. A heuristic algorithm
based on enumeration is employed and its performance is evaluated in
some computational experiments. The results of the study show that
necessity of using bi-level approach when government has greater
freedom and fluctuation in its decision making.
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