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Introduction 

★ Food Banks are privately-owned non-profit 
organizations. 
 

★ Distributes food to individuals at risk of 
hunger. 
 

★ Local sources ensure vehicles for collection 
 

★ Food Banks function as aggregators and distributors of donated food supply. 



Introduction 



Research Methodology 
Vehicle Routing 

● Vehicle Routing Problem (VRP) 
○ All customers require demand, 

○ Demands met by only one vehicle, 

○ Vehicles start and end their routes, 

○ Vehicles have adequate capacity. 

 

● Traveling Salesperson Problem (TSP) 
○ Resource capacity is negligible. 

 

● Vehicle Routing Problem with Backhauls (VRPB) 
○ Two sets of customers, 

○ Vehicles originate tours at the depot. 

○ Demands are met by only one vehicle, 

○ Linehaul customers have a priority against backhaul customers, 

○ Resource capacity is negligible. 



Research Methodology 
Research Contribution  

● The problem is most similar to VRPB. 

○ Two distinct customer classes: whom food is collected (backhauls) and whom food is 

delivered (linehauls), 

○ FDPs are delivery nodes, 

○ Linehaul and backhaul customers are co-located, 

○ Due to safety constraints, linehauls must occur before backhauls. 

 

● Yildiz et. al 

○ Using the constraints on pre-cooked and highly perishable food items. 



Mathematical Formulation 

Potential FDP 

Identification 

-Agency Locations 

-Collection Site 
Locations 

   

Model 2: 

Work - Week Vehicle 

-Delivery and Pickup 
Schedule 

-Vehicle Routing 

Schedule 

   

Model 1: 

FDP Selection 

-Candidacy Matrix 

-Agency Demand 

   



Mathematical Formulation - Model 1 



Mathematical Formulation - Model 1 



Phase 1 results: agency allocation and FDP selection 



Alteration on Constraints 
●New constraint can be added to Model 1:  

O 

 

● Food types are not suit some travel distances 

○ Tmax can be increased 

○ Ex: Frozen meats spoil in 50 minutes 



Mathematical Formulation - Model 2 



Mathematical Formulation - Model 2 
 

     

    

   

 

 

 

 



Mathematical Formulation - Model 2 
 

     

    

   

 

 

 

 



Mathematical Formulation - Model 2 



Mathematical Formulation - Model 2 



Mathematical Formulation - Model 2 



Mathematical Formulation - Model 2 



Phase 2 results: collection and FDP delivery schedule 



Phase 2 results: 
collection and 
FDP delivery 
schedule 



Alteration on Constraints 



Sensitivity Analysis 
1. Policy robustness with respect to delivery durations  

2. Policy robustness with respect to collection quantity (Table 2) 

3. Policy robustness with respect to transportation resources (Table 3) 

 

 

     

    

   

 

Table 2  

Table 3  



Quantifying the benefits of FDPs: measuring equity 

Ei = the effect of the location decision on a group i 
FDP(m) = the pickup location for agency m 



Emergency Food Assistance System (EFAS) 

● Emergency kitchens,  

● Food pantries,  

● Food banks, 

● Food rescue organizations, 

● Emergency food organizations 



Similar Cases in Turkey 
❖ Türkiye Yardım Sevenler Derneği (TYSD) 
❖ Çorbada Tuzun Olsun 
❖ Yardım eli 
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Thanks for your attention 
Any Questions? 


