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Introduction
Ø Hub location decisions are crucial determinants of
whether the supply chain is an efficient channel for
the aggregation and distribution of products.

Ø The issue of hub location are examined through
consideration of an example from U.S. fresh produce
industry.

Ø The multi-disciplinary nature of the hub location
problem requires multiple complementary
approaches, at different levels of aggregation, to
capture the complexity
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Fresh Produce NetworkIntroduction
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Objectives
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ØIdentify the optimal hub location and number
to minimize the total systematic costs
(optimization model)

ØIdentify the probability that a certain
number of establishments locate in a county
(econometric model)

ØCombine the modeling results to support the
hub location decisions in the supply chain
network



Annual Distribution of Production and Imports
Model-Data
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Annual Consumption of Fresh Produce
Model-Data
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Model
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Ø The econometric model shows how the number of
establishments responds to driving factors such as
regional supply and demand, operating costs (variable
and fixed costs), market competition and regional
factors.

Ø Based on given driving factors in each specific county,
the model predicts the probability that zero, one, two,
three, and four and more establishments will find an
area profitable.



Model
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Minimize total costs associated with



Operating Costs across Regions

Note: ** 5% significance level; * 0.1% significance level

Operation Costs = Fixed Costs (intercept, h0) + Marginal Cost (h1) × Quantity

Model
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Regions Parameters Estimates (US$) 
1. PNW/CA/AZ ℎ"#/ℎ"" 951,225

** 49.72
*** 

2. East Coast ℎ%#/ℎ%" 588,505
** 92.86

*** 
3. NE/Great Lake ℎ&#/ℎ&" 876,861

*** 62.89
*** 

4. Central ℎ'#/ℎ'" 419,847
** 83.32

*** 

 



Experimental Setting

Fixed Costs and Marginal Costs for Establishments

Model

10/20

Regions
Fixed
costs
($)

Ave. 
fixed 

Marginal
cost 

Total 
costs
($)($/1000 lb)

PNW, CA, AZ 951,225 68.68 49.72 1,512,133
East Coast 588,505 42.49 92.86 1,916,213

NE, Great Lake 870,061 62.82 62.92 1,639,157
Central 419,847 30.31 83.32 1,676,259



Computing

n The optimization problem is 
compiled in GAMS and 
solved using CPLEX.   

n All computational executions 
are performed on a High 
Performance Computing 
System.

Model
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Hub Location-Optimization ModelResults
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Results
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All Locations vs Probability of No Hub



Results
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1-Est. Location vs Probability



Results
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2-Est. Location vs Probability



Results
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3-Est. Location vs Probability



Results
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4+-Est. Location vs Probability



Results
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Est. Location vs Probability

optimization model econometric modelLegend:



Ø While the two approaches generate solutions from 
different perspectives, in many respects they lead to 
similar conclusions regarding the effective hub location 
solutions. 

Ø Our results provide evidence that integration of multiple 
methods would help the decision making processes. 

Ø The two complementary models can be used by the 
skilled analyst or manager to help the decision making 
processes when dealing with real life facility location 
problem. 

Ø This study represents a direction to explore and expose 
how to make the existing modeling techniques easier to use 
and more accessible to the decision makers. 

Conclusions
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Future work
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ØA location cost factor can be added to the 
optimization model to reflect differences in 
hub construction/operation across sites

ØQuantifying those influential factors and 
determining the magnitude of those 
multipliers



Thanks!


