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Introduction

 Dynamic sustainable bi-directional logistics network design

Sustainable capacitated facility location problem (SuCFLP)

• A deterministic SuCFLP when the demand and supply are known with certainty.

• Extend the deterministic model to include uncertainty.
Robust model formulation (RSuCFLP)

Problem characteristics
• Multiple period are considered

• Capacities can be increase or decreased dynamically over  
time for all echelons

• Location of facilities and depots can be changed

• Type of depots and their general size (small/medium/large) 
may be modified

• Forwarded and returned products compete for capacities of 
facilities and hybrid depots
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Introduction

 Reverse logistics network

SuCFLP and RSuCFLP

• Description of the network structure 

Figure 1. Depiction of bi-directional network structure
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Introduction

 Literature review

• Sustainable supply chain (design and evaluation sustainable logistics networks: 
transportation and testing, affecting environmental performance and cost efficiency)

Related works

Neto et al. (2008), Neto et al. (2010), etc.

• Capacitated facility location problem

Aikens (1985), Owen and Daskin (1998), Melo et al. (2004), etc.

• Reverse logistics network design

Fleischmann et al. (1997), Lambert et al. (2011), etc. 

Recent papers still set their focus exclusively on the design of reverse logistics 
networks.

Integration of reverse into forward-oriented production flows
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Problem description

 Deterministic Sustainable capacitated facility location problem (SuCFLP)

Objective function

• Minimizes costs of an integrated forward and backward production 
stream.

Depot type and size change as well as for opening and closing sites

Decision variables 

• Quantity of product

• Capacity adjustments and resulting capacities

• Building and closing a site

• Changes of status (type or size)
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Problem description

 Deterministic SuCFLP

Main constraints

• Capacity constraints (facilities and depots)

Min/max, increase/decrease

Assumptions 

• Single product type.

• Facilities are assumed to be operating on both forwarded and collected 
products at the same time.
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Problem description

Notation [1]

 Deterministic SuCFLP
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Problem description

Notation [2]

 Deterministic SuCFLP
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Problem description

 Mathematical model 

SuCFLP [1]
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Problem description

 Mathematical model 

SuCFLP [2]
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Problem description

 Mathematical model 

SuCFLP [3]
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Problem description

Notation [1]

 Robust sustainable capacitated facility location problem (RSuCFLP)



Production and Logistics Information Laboratory 14

Problem description

 Mathematical model 

RSuCFLP [1]
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Model application and results

 Experiments and results

Performances of the robust and deterministic model are compared.

 Solution method
CPLEX 

Example

Six different and varying scenarios of future business 
developments are implemented.

Results
Table 1. Expected cost rankings .
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Conclusion

 Summary

• Introduced two Capacitated Facility Location Problem models as a mean to 
enable companies to assess the implementation of product recovery and 
disposal into the existing supply chain.

• The computational tests indicate that depending on the test configuration 
and declaration of design variables, differences between the deterministic 
and robust model solutions might be small.
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