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Reverse logistics network design and distribution planning

for waste computer recycling

Yuh-Horng Wen"?, Chia-Jung Hsieh®
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“Graduate Institute of Transportation Science, Tamkang University

ABSTRACT

Reverse logistics network design for waste recycling encompasses decisions on reverse
logistics network shape, the topological relationships among reverse logistics plants, and
reverse distribution planning. This study develops a series of models to design a network
structure of waste reverse logistics and to determine distribution flow for waste recycling. In
the first part of this study, the reverse logistics network shape is designed and formed into a
network structure by applying grey clustering. This study defines transportation cost index
and risk index. Using grey clustering, the locations of recycling plants, disassembling plants,
recycling companies and the final treatment plants are chosen and determined. In the second
part of the study, on the basis of the designed network shape (structure), this study proposes a
mathematical programming model to determine the optimal distribution flows on all of the
links forming the designed reverse logistics network for waste recycling. The objective
function is to minimize the total reverse logistics cost of waste recycling as well as the total
risk value. Finally, a case study with a waste computer recycling was provided to illustrate the
results and the application of the models. Sensitivity analysis was also discussed. The results
of this study verify that the models are practicable, and also provide higher flexibility on
decision-making for reverse logistics services providers.
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Recycling, Network Modeling
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