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Problem Description

• Decide the number, size, location and contracting length for warehouses
• Dynamic decision of opening/closing warehouses at every period
• Plan the inventory allocation
• Multiple transportation modes, with discrete costs
• 5 year planning horizon
• Seasonal Demand
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Discrete Transportation Costs 
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Dynamic Contracting Policies

Ex: min wait = 3, min length = 3
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Flow Cost Structure
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• Inbound and outbound unit cost with penalty for high volume

𝑇𝑇𝐼𝐼𝑗𝑗
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4. Safety Stock with Risk Pooling effect

•

Safety Stock

• Stock out risk decreases with number of customers served

Risk Pooling
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Effect of Transportation Costs
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Tightening Constraints

1. Plants must supply at least enough to meet demand
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2. It is not possible to ship to/from a closed warehouse
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3. No transportation units are used in a lane with a closed warehouse
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4. Transportation units for a defined MOT are at most the exclusive mode 
number of units
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15% time reduction
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Model Reformulations

Original JKP JK

CPU (s) 364 60 26

Objective Value $ 3.29 M $ 3,32 M $ 3,35 M

Objective var - + 0.7% + 1.5%

15 Plants, 15 Warehouses, 10 Customers, 10 Products, 12 Months,      16 
Modes of Transportation  

Motivation:
1. Network design is driven by warehouse-customer transportation costs
2. Customers value consistency in their service
3. Reduce model complexity

JKP  :  A customer receives each product from a specific warehouse
JK    :  A customer receives all products from a exclusive warehouse

Results:
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Multistage heuristics
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Heuristics Results
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Future Challenge
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Aggregated  
Products

Fixed Locations

Wh Locations
LB

Feasible x0
UB

FSP Benders

The heuristics can be 
upgraded to rigorous 
decomposition 
algorithms if valid cuts 
are obtained from 
mixed-integer 
subproblems
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Long-Term Goal
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