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What are Performance‐Based, 
Post‐Production Service Contracts

• Performance Based
– Metrics

– Delivery of Value Propositions instead of Products

• Post‐Production
– Sustainment

– Maintenance, Repair and Overhaul (MRO)

– SupportSupport

• Service
– Trend towards Servicization

• Traditional vs. Performance‐Based Post‐Production Support
– Shift in underlying business paradigm

T ti l ( t l ) P f ( t i t t)– Transactional (return on sales) vs. Performance (return on investment)

© 2011, Stevens Institute of Technology 4



Motivation:
Cost of Post-Production Support

Joint Strike Fighter (JSF)

JSF has a development and 
production cost of a staggering 
$350 billion (GAO, 2008) 

The predicted cost to sustain 
the JSF: in excess of $600 
billion (GAO, 2008) 

Photo: AP



Motivation: 
Cost of Post-Production Support

U.S. Airline Industry

In the U S the Airline Industry spent $45 billion inIn the U.S., the Airline Industry spent $45 billion in 
2008 on maintenance repair and overhaul (MRO), 
this is against a calculated $185 billion in revenue 
(Flint 2007; A.T.A. 2008).

Photo: www.aviationexplorer.com



Research Questions

• What are the key characteristics and metrics that define a 
successful PBC?

• What characteristics make a program a candidate for 
switching from a traditional logistics contract to a PBC 
contract?

• What is the optimal price and length of a PBC contract?

• What is the optimal investment strategy in system design and 
supply chain improvements?
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Uncovering Key Characteristics:
Nexus of Systems Engineering, Global Supply 

Ch i S t i t d L i tiChains; Sustainment; and Logistics:
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Research Considerations:
Systems Engineering, Global Supply Chains; Sustainment; 

Simplicity 
Simulation

and Logistics:
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SoS Research Objectives:
Global Supply Chains; Sustainment; and Logistics:

• Understand how adopting SoS perspective changes investment decisions  

• Extend current thinking to be more inclusive of opportunities that may be uncovered by examining 

sustainment from a multi-year, multi-objective, multi-constraint, multi-resource, and multi-system 

perspectiveperspective.

• Leverage interactions between technical, material, procedural and engineering innovations that result in 

decreased cost and improved performance.

• Understand the true cost associated with unreliability

• Emerging research suggests more aggregate management drives earlier initiation of reliability 

improvement investment.improvement investment. 



Research Objectives:
Outcome-Based Price Optimization



Notation
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Assumptions
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Assumptions
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Optimization Model
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Theoretical Results
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Theoretical Results
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Research Objectives:
System Design and Enabling Infrastructure Decisions



Future Research:
Examining Key characteristics

• How does acquisition 
strategy influencestrategy influence 
spending over the life 
cycle? Trade‐offs among 
investment, cost, price, 
and contract term.

• Does a government 
population view 
investment recovery andinvestment recovery and 
risk differently from the 
commercial sector?

• Can a survey approach 
develop robust and 
statistically valid data 
more quickly than 
standard empiricalstandard empirical 
methods?



Research Questions: 
Systems Engineering Global Supply Chains; Sustainment; and Logistics:Systems Engineering, Global Supply Chains; Sustainment; and Logistics:

ResearchResearch
FocusFocus

• What is the true cost of unreliability?
• How do you define Affordability Strategies?
• What is the incremental benefit of an improvement in an “ility” to the

Effective 
Analytical 
M d lWhat is the incremental benefit of an improvement in an  ility  to the 

supplier? Customer?
• What metrics, resources, costs and relationships need to be considered in 

evaluating Affordability Strategies?
• What contract type should be used for a PBL?

Models

What contract type should be used for a PBL?
• What is the optimal price of a PBL contract?
• What is the optimal length of a PBL contract?
• Do government perceptions of PBL differ from those of industry?
• How do you define an Obsolescence and Technology Insertion Strategy

Strong 
Systems 

Engineering 
Design and

Sharp 
Business 
AcumenHow do you define an Obsolescence and Technology Insertion Strategy 

(decisions and timing)?
Design and 
Architecture



Multi‐Year Research Stream
Research In Progress

• Nowicki, David, A Framework for Performance Based Strategy, 
targeted for Management Science

• Randall Wesley S David Nowicki & Jose Ramirez‐Marquez “A

Research Under Review

• Randall, Wesley S., Steve Brady, and David Nowicki, “Business Case 
Analysis in the Face of Investment and Innovation Based Post‐
Product Support,” revise and resubmit at the Transportation Journal.

Randall, Wesley S., David Nowicki, & Jose Ramirez‐Marquez  A 
Design Decision in the Presence of PBL: Redundancy and Spares 
Allocation Considering Multiple System Effectiveness Criteria,” 
targeted for submission to Management Science.  

• Wesley Randall & David Nowicki, "Role of Incentive Structure in 
Performance Strategy," Abstract presented at POMs 2009, targeted 
for submission to Journal of Production and Operations 
Management.

• Nowicki, David A., Jose Ramirez‐Marquez & Wesley Randall,
“Improving the Computational Efficiency of Metric‐Based Spares 
Algorithms,” revise and resubmit at the European Journal of 
Operational Research.

• Randall, Wesley S., David Nowicki, and Timothy G Hawkins, 
“Explaining the Effectiveness of Performance Based Logistics: A 
Quantitative Examination” under review at the International JournalManagement.

• Nowicki, David, & Wesley Randall "The Real Cost of (un)Reliability," 
targeted for submission to Management Science.

• Randall, Wesley S. Performance Based Strategy: A Survey of the 
Literature, targeted for International Journal of Physical Distribution 
and Logistics Management
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Quantitative Examination  under review at the International Journal 
of Physical Distribution and Logistics Management.

• Nowicki, David A., Wesley Randall, & Jose Ramirez‐Marquez, 
“Optimal Cost Avoidance Investment and Pricing Strategies for 
Performance Base Post‐Production Service Contract,” Under review 
at the European Journal of Operational Research.

• Hawkins Timothy, Wesley Randall, and Adam V. Coyne, “Sustainable 
• Randall, Wesley S., and Steve Geary, "Service Based Logistics, a View 

from the Top,” targeted for submission to Harvard Business Review.
Integrity in an Unethical Context:  How Electronic Reverse Auctions 
Counter the Negative Effect of Wasta,” Under review at the Journal 
of Business Logistics.

• Haynie, Jeffrey A., Wesley S. Randall, Achilles A. Armenakis, Steve 
Geary, David Nowicki, and Timoth G. Hawkins, “Team Innovation and 
Learning: A Qualitative Inquiry into an Evolutionary Change 
Initiative," under review at the International Journal of Physical 
Di ib i d L i i MDistribution and Logistics Management.

• Randall, Wesley S., Michael Gravier, & Victor Prybutok, “The Role of 
Connectedness in Customer Relationships,” under review at The 
Journal of Marketing, Theory, and Practice.



Multi‐Year Research Stream
Selected Completed Research

• Randall, Wesley S., Terry L. Pohlen, and Joe B. Hanna, (2010) 
"Evolving a Theory of Performance Based Logistics Using Insights 
from Service Dominant Logic,” Journal of Business Logistics Vol. 31, 
No 2 pages 35 62

Selected Completed Research

• Randall, Wesley S., Michael J. Gravier, and Vicktor Prybutok, 
(Forthcoming), “Connection, Trust, and Commitment: 
Dimensions of Co‐Creation?,” The Journal of Strategic 
MarketingNo. 2, pages 35‐62.

• Defee, C. Clifford, Brent D. Williams, Wesley Randall and Rodney 
Thomas, (2010) “An Inventory of Theories in Logistic and Supply 
Chain Management Research,” the International Journal of Logistics 
Management, Vol 21, No. 3.

• Randall, Wesley S., C. Clifford Defee, and Steven Brady, (2010) 
“Value Propositions of the U.S. Trucking Industry,” Transportation

Marketing.

• Hawkins, Timothy, Wesley Randall, and C. Michael Wittmann, 
(2009) “An Empirical Examination of Reverse Auction 
Appropriateness,” Journal of Supply Chain Management. Vol
45, Issue 4, pp. 55‐71.

• Randall, Wesley S., and M. Theodore Farris, (2009) “Supply 
Ch i Fi i U i C h T C h V i bl t St thValue Propositions of the U.S. Trucking Industry,  Transportation 

Journal Vol 12, No 3, pp 5‐23.

• Geary, Steve, Scott Koster, Wesley S. Randall, and Jeffrey Haynie, 
(2010) “Success Enablers for Organic Participation in Performance 
Based Life Cycle Support Strategies,” Defense Acquisition Review 
Journal, October, pp. 450‐483.

• Randall, Wesley S., and C. Clifford Defee, (2008) “Exploring the 3PL 

Chain Financing: Using Cash‐To‐Cash Variables to Strengthen 
the Supply Chain,” International Journal of Physical 
Distribution and Logistics Management, Vol 39, Issue 8, pp. 
669‐689.

• Randall, Wesley S., and M. Theodore Farris, (2009) “Utilizing 
Cash‐to‐Cash to Benchmark Company Performance,”
Benchmarking: An International Journal, Vol 16, Issue 4, pp.

Value Proposition,” Journal of Transportation Management, Vol 19, 
No 1, pp. 17‐39.

• Gravier, Michael, Wesley S. Randall, & David Strutton, (2008) “The 
Role of Knowledge, Cohesion, and Environmental Uncertainty in 
Alliance Performance:  A Meta‐Analysis,” Journal of Knowledge 
Management, Vol 12, No 6, pp. 117‐130.
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Benchmarking: An International Journal, Vol 16, Issue 4, pp. 
449‐469. 

• Thomas, Rodney, C. Clifford Defee, Wesley Randall, and Brent 
D. Williams, “Assessing the Managerial Relevance of 
Contemporary Supply Chain Management Research” 
Forthcoming International Journal of Physical Distribution and 
Logistics Management.

• Nowicki, D., Steudel, H., Kumar, U., & Verma, D. 2006. Spares 
provisioning under performance‐based logistics contract: profit‐
centric approach. Journal of Operational Research Society.

• Sols, A., Nowicki, D., & Verma, D. 2007. Defining the Fundamental 
Framework of an Effective Performance‐Based Logistics Contract. 
Engineering Management Journal, 19(2): 40‐50.

• Sols, A., Nowicki, D., & Verma, D. 2008. n‐Dimensional 
effectiveness metric‐compensating reward scheme in 
performance‐based logistics contracts. Systems Engineering, 
11(2): 93‐106.
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