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• Problem

• Operations & Sustainment Costs

• Estimating Methodologies

• Operational Performance

• Parameters that affect cost and readiness

• Data impacts

• Challenges

• What is happening Now?
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SECDEF Mattis set a goal to achieve a minimum of 80 percent mission capability rates 
for the Pentagon’s F-35, F-22, F-16 and F-18 inventories — a number well above the 
mission capability rates those aircraft now achieve. In addition, Mattis wants to see 
reduced operating and maintenance costs on the platforms, starting in FY19.

System Readiness Problem

The Navy has lost more than 27,000 days of ship and 
submarine availability due to maintenance delays since 
2012.

The Navy has spent $1.5 billion “to support attack 
submarines that provide no operational capability—
those sitting idle no longer certified to conduct normal 
operations—while waiting to enter the shipyards.”

90% of the Army’s unit equipment moves by strategic 
sealift. The readiness of the surge sealift and combat 
logistics fleets has trended downwards since 2012 and 
maintenance periods are running longer than planned.
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acquisition costs

software support costs

documentation costs 

training costs

service costs

disposal 

costs

maintenance costs

(repair and overhaul)
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spares and repair component 
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operation costs

technical support costs

(contractor support)

acquisition costs

The Classic Iceberg
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System life cycle
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All major decisions should

consider TOC/LCC!

?
?

Decisions without LCC focus
often lead to cost increases

Operations & Sustainment Costs
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Source: NATO RTO Tech report TR-SAS-076

• Analogy Approach
Top-down cost estimation that forecasts the cost of a new system based on the historical cost of one or several similar 
systems. Selected “complexity factors” are often used to adjust the estimate.

• Parametric Approach
Top-down cost estimation where linear regression models are typically used to forecast the cost of a new system based on a 
multitude of selected cost driving variables. 

• Engineering Approach
Bottom-up cost estimation starting from a low level of definable cost elements within the cost breakdown structure and 
building up to estimate the total cost of a new system.

− “It is the most detailed of all the techniques and the most costly to implement.” 

− However, “ it provided some key advantages”:

• [It] is highlighting the critical aspects in the design and its logistical organization, which makes it a tool for project 
management and systems engineering.

• It provides a structured way of weighing significant technical and cost inputs.

• It shows the economical consequences of the technical system properties over time, which provides the means of 
evaluating the cost implication of a proposed system solution

• [It]allows the user to determine the cost efficiency of the system.

• Cost drivers can be identified and more detailed analysis on costs can be started.
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Approaches to Cost Estimation and Analysis
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Optimization, Simulation and Cost Analysis for Affordable 
Effectiveness and Readiness
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• Given the technical system, operational concept and support system

– Predict, analyze and understand system effectiveness

– Evaluate how changes and improvements initiatives impact effectiveness

• Given the technical system, operational concept and support system

– Predict analyze and understand life cycle costs

– Evaluate how changes and improvements initiatives impact costs

• Identify cost-effective decisions/alternatives/solutions

– ensure good design

– optimal balance between performance and cost
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SUPPORT SOLUTION

OPERATIONAL CONCEPT

TECHNICAL SYSTEM

Consequence Analysis – Understand how decisions impact cost 
effectiveness during life cycle
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• Given the technical system, operational concept and support system

– Predict, analyze and understand system effectiveness

– Evaluate how changes and improvements initiatives impact effectiveness

SUPPORT SOLUTION

OPERATIONAL CONCEPT

TECHNICAL SYSTEM

Consequence Analysis – Simulate how decisions impact readiness 
and sustainability over time
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• Evaluate different scenarios, uncertainty and the impact of time-dynamic factors

– simulate effectiveness, resource utilization and drivers of unavailability

– Establish flexible, robust and sustainable solutions
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Input Parameters COSTS

Price

Maintainability

Initial spares cost

Spares replenishmentReliability Failure / 
Removal rate

Stock levels

Consumption

Repair / 
Resupply TAT Total Repair/

Resupply vol. 
Tool costs

Personnel cost

Reorder costs

Downtime
Downtime costs

Transportation costs

Man hours

Tool utilization

Transport util.Tools

Personnel
Support 
Solution

Lead times

Transports

Output Parameters

Parameters that affect cost

Presented at the 2019 ICEAA Professional Development & Training Workshop - www.iceaaonline.com



© Copyright Systecon Group

Parameters that influence readiness
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Sources of data
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Impact data can have on readiness results

Comparing differing failure rates using 
actual repair cycle times

Comparing differing repair cycle times 
using the same failure rates
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Fleet Readiness Impact – Actual DRCT
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Impact data can have on readiness results (cont.)

Recall the parameters that can 
influence readiness

• Differences in data sets can
include:
• Lead times
• Repair times
• FRTs
• Prices

• Other data points that will
influence curves:
• Storage costs
• Transportation times/policies
• Resources

85% Ao
Target

Δ $400K
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Challenges
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What is happening now?

• Continued emphasis on data analytics and readiness
• “U.S. Fleet Forces Command Creating Analytics Office to Assess Fleet, Industrial Readiness”

• Investments in logistics information systems
• Lockheed Martin is pouring $180 million of its own money into ALIS to bring things back on track
• Air Force has its in-house Kessel Run software team working on speeding up a few of ALIS’s functions

• Increasing usage of modeling and predictive analytics tools
• Recent Army and Navy predictive analytics and model based

product support solicitations

• Bigger push for inclusion of modeling data CDRLs in contracts
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Discussions

Presented at the 2019 ICEAA Professional Development & Training Workshop - www.iceaaonline.com




