
Closed-‐loop	   supply	   chains	   and	   reverse	   logis4cs:	  model	   developement	   accoun/ng	  
for	   several	   real	   world	   features:	   mul/product,	   mul/period,	   capaci/es,	   acquisi/on,	  
produc/on	   and	   storage	   decisions.	   Stochas4city:	   uncertainty	   issues	   related	   with	  
returns	  quan/ty	  and	  quality,	  demand	  quan/ty,	   transporta/on	  costs.	  Development	  
of	   supply	   chain	   resilience	   metrics.	   Sustainability:	   within	   supply	   chain	   design	   and	  
planning,	   and	   vehicle	   rou/ng	   problems;	   modeling	   of	   environmental	   impacts;	  
metrics	   development	   for	   social	   sustainability.	   Vehicle	   rou4ng	   problem:	   model	  
development	   for	   the	  mul/product,	   mul/depot	   waste	   collec/on	   networks.	  Dial-‐a-‐
ride	  problem:	  vehicle	  routes	  op/miza/on	  to	  door-‐to-‐door	  transporta/on	  problem.	  

Mathematical programming linear 
modeling: development of MILP models 
for different problems. 
Optimization using CPLEX solver 
developed by IBM – ILOG with GAMS 
interface. 
Environmental impact assessment: ECO-
Indicator 99 and RECIPE. 

Different case studies have been addressed: AMB3E WEEE recovery network 
design; VALNOR and AMBILITAL waste collection routing optimization; JERÓNIMO 
MARTINS and AUTOSIL warehouse location and network retrofit; ZON service 
network costs assessment and design. 
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well as those for the WEEE sources and the recycling facilities. In short, there are 221 

different WEEE sources and possible locations for collection centres, 10 possible 

locations for sorting centres, 6 operating sorting centres and 2 recycling facilities. 

Maximum and minimum limits were imposed on processing and/or storage capacity 

both for collection and sorting centres, and also for maximum distances between 

sources and centres. Within the latter, it should be noted that sorting centres have a 

larger intervention area than collection centres. 

 

Figure 5: Recovery network with collections and sorting facilities. 

Results 

All 221 sources are fully served by 22 collection centres and 9 sorting centres Three 

locations were chosen to open new sorting centres. The network structure shown in 

Figure 5 is justified by the location of the major recycling facility in Tondela, as 

mentioned above. According to the maximum distances set by the organization, the 
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