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ABSTRACT

Product remanufacturing is one of the most profitable activities in reverse logistics. Running a 
business plan, in which companies take responsibility for the waste generated at their end-of-life 
products, involves making important strategic decisions. One of the challenges in planning the reverse 
flow of products is decide where installing the reprocessing facilities. This decision influences 
directly the transport variables costs and the facilities installation fixed costs. This paper proposes a 
model for the Capacitated Plant Location Problem in Reverse Logistics (CPL-RL), in which we 
assume that offered material in each collection center is aimed at a single facility for reprocessing. 
This restriction includes specific cases where there is no logistic availability in the network to send 
the collected material to different locations. The Mixed Integer Problem (MILP) is solved using an 
algorithm in two steps. In the first step, reduction tests are performed, which ones determine a priori 
which facilities are opened /closed. If all facilities are fixed opened or closed then the solution is 
optimal. Although not all facilities can have their status defined that way, the resultant problem has a 
less number of variables and it is solved using Benders method. The dataset was randomly generated 
and the results showed that the applied techniques are appropriate, achieving the optimal solution for 
all test problems.
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1. INTRODUCTION
An annual report of the StEP (Solving the E-waste Problem) initiative, in association with 
Massachusetts Institute of Technology (MIT), estimated that 49 million tons of electronic 
waste were produced worldwide in  2013, with a predicted increase of 33% over the next five 
years (Huabo Duan, 2013). The government is greatly concerned with the residues produced, 
and some measures are being undertaken. The European Union (EU) was a pioneer in this 
field; in the early 2000s, the EU established three important directives that became laws in 
February 2003: the European Waste Electrical and Electronic Equipment Directive (WEEE), 
Restriction of Hazardous Substances Directive (RoHS) and End-of-Life Vehicles Directive 
(ELV).
The WEEE directive establishes goals for the collection, recovery and recycling of electronic 
waste per inhabitant per year. The RoHS directive defines manufacturers’ restrictions on the 
components of their new electronic devices. Unlike the WEEE directive, the ELV directive 
introduced (in 2000) the concept of holding automotive vehicle manufacturers responsible for 
the end of life of their products. This directive aims to decrease mineral exploration, mainly 
by reusing heavy metals and several components of used vehicles.
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