
Location 7:

Logistics Network Design

• What makes logistics network design hard?

– Resources are lumpy (both production and transport)

 minimum effective size for each facility

 fixed production cost (cost that does not depend on facility size)

 economies of scale (more of one thing) and scope (many things)

– Fixed production + variable transport costs can be used 
by the UFL model to determine the number and location 
of NFs

– Don’t need to identify actual fixed production costs:
• Will, instead, used intercept term of linear regression fit 

97



Transport Cost if NF at every EF

Facility
 Fixed Cost
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Fixed Cost and Economies of Scale

• Cost data from existing facilities 

can be used to fit linear estimate

– Economies of scale in production 

 k > 0 and β < 1
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Ex: Popco Bottling Company

• Problem: Popco currently 

has 42 bottling plants (green 

circles) across the western 

U.S. and wants to know if 

they should consider 

reducing or adding plants to 

improve their profitability.

• Solution: Formulate as an 

UFL to determine the 

number of plants that 

minimize Popco’s

production, procurement, 

and distribution costs.
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Ex: Popco Bottling Company

• Following representative information is available for each of N

current plants (DC) i:

• Assuming plants are (monetarily) weight gaining since they 

are bottling plants, so UFL can ignore inbound procurement 

costs related to location
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Ex: Popco Bottling Company

1. Use plant (DC) production 

costs to find UFL fixed costs 

via linear regression

– variable production costs cp do 

not change and can be cut
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• Difficult to estimate fixed cost 

of each new facility because 

this cost must not include any 

cost related to quantity of 

product produced at facility.



Ex: Popco Bottling Company

2. Allocate all 3-digit ZIP 

codes to closest plant (up 

to 200 mi max) to serve as 

aggregate customer 

demand points.
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Ex: Popco Bottling Company

3. Allocate each plant’s demand (tons of product) to each of its 

customers based on its population.
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Ex: Popco Bottling Company

4. Estimate a nominal transport rate ($/ton-mi) using the ratio 

of total distribution cost ($) to the sum of the product of the 

demand (ton) at each customer and its distance to its plant 

(mi).
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Ex: Popco Bottling Company

5. Calculate UFL variable transportation cost cij ($) for each 

possible NF site i (all customer and plant locations) and EF 

site j (all customer locations) as the product of customer j

demand (ton), distance from site i to j (mi), and the nominal 

transport rate ($/ton-mi).
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Ex: Popco Bottling Company

6. Solve as UFL, where TC returned includes all new 

distribution costs and the fixed portion of production costs.
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Ex: Popco Bottling Company

• Results: Original 42 plants (red) reduced to 27 (green circles), 

TDC stayed about the same but TC decreased by 18%

• Note: The new plants are a mix of

– Original plants

– New plants very close to 

a closed original plant (why?)

– New plants far from any of 

the original plants

• Question: If an original plant is

kept, will it have sufficient 

capacity (since fewer plants)

• Question: If Popco was planning 

to expand to serve the entire 

continental U.S., how could the 

current results be utilized
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