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WHAT IS THE VALUE OF FLEXIBILITY IN A

PRODUCT SUPPLY CHAIN?

 BASE DESIGN: Produce everything before the start of 

the season at low-cost, long lead-time facilities.

 FLEXIBLE DESIGN: Produce some additional units in 

high-cost, short lead-time facilities
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THE KEY UNCERTAINTY IS THE DEMAND FOR

EACH PRODUCT…

 NON-NEGATIVE

 LONG RIGHT-HAND TAILS

 LEARNING
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DECISION RULES ARE DESIGNED TO DETERMINE

OPTIMAL PRODUCTION QUANTITIES…

BEFORE SEASON DURING SEASON

BASE DESIGN N/A

FLEXIBLE DESIGN

Q

Q*

Q

Q*

Q

Q**
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DETERMINING THE OPTIMAL QUANTITY FOR EACH

CASE IS A CLASSIC NEWSVENDOR PROBLEM…

 PROFIT FUNCTION:

 MARGINAL PROFIT:

 OPTIMAL QUANTITY:
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SIMULATION USED 1M TRIALS FOR EACH SET OF

PRODUCT, SYSTEM DESIGN AND DECISION RULE…

 BASE DESIGN:

 FLEXIBLE DESIGN:
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THE RESULTS SHOW THAT THE FLEXIBLE DESIGN

OUTPERFORMS THE BASE DESIGN…

E[NPV] STD[NPV] CAPEX E[NPV]/CAPEX

Base Design 

(Inflexible)
$313,085.60 $219,461.20 $265,680.00 1.18

Flexible 

Design
$325,979.20 $270,032.50 $185,976.00 1.75

P5 P95 Min(NPV) Max(NPV)

Base Design 

(Inflexible)
$(91,701.71) $504,191.10 $(258,937.60) $504,191.10

Flexible 

Design
$(50,923.83) $722,381.20 $(181,233.00) $13,056,468.70
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THE RESULTS SHOW THAT THE FLEXIBLE DESIGN

OUTPERFORMS THE BASE DESIGN…
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THE VALUE OF FLEXIBILITY DEPENDS ON THE

UNCERTAINTY AND THE PRODUCTION COSTS…
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THE VALUE OF FLEXIBILITY INCREASES WITH THE

NUMBER OF PRODUCTS…

5 Products 10 Products
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SUMMARY OF FINDINGS…

 The flexible design reduced the potential losses, 

significantly improved the potential gains, and had an 

average net present value increase of over 4% for a 

typical set of operating conditions. 

 The benefit of the flexibility increases dramatically as the 

cost of short lead-time production goes down or the 

demand uncertainty goes up. 

 As the number of products increases, the flexible design 

becomes progressively more attractive.

11 Andres Garro - Application Portfolio


