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Motivation
• To assess the impact of engineering change as early as possible

during the product life cycle.

• In new product development (NPD) projects, it is important

– to gain product knowledge as early as possible

– to meet quality and customer requirements

– to avoid cost and span time overruns.

• To develop a tool to help managers and designers with their
decision-making during the design process.
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Objectives
• To develop a tool which can assist project managers:

– to quantitatively express product cost, development cost,
development time and development risk,

– to allow comparison among design alternatives,

– to allow the tracking of cost and risk as change occurs in
product design,

• through

– increased product knowledge during the early stages of design

– a quantitative, data approach.
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Overview of the Framework
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Details of the Framework: Thermo-Flask
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Step 1)
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How Why
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Step 2) Cost and Risk Analysis Matrix
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Step 2) Cost and Risk Analysis Matrix

• Column 1: design experts

(from FAST)

• Column 2: design experts

(from HOQ via FAST)

• Column 3 and 4: design experts

(from FAST)

• Column 5: design experts

(from FAST)
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Step 2) Cost and Risk Analysis Matrix

• Column 6: Total Effort required to
achieve DF

− total effort : Product Complexity
Model

− span time: Norden’s Model

• Column 7: Actual Cost of DF (from
FAST)

• Column 8: Target Cost of DF

• Column 9:

[(Design+Product)/Target] Costs

– if > 1, opportunity for cost
improvement

– if <1 opportunity for performance
improvement
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Step 2) Cost and Risk Analysis Matrix

Column 10-12: Risk Attributes

• Product Specific

– Development cost risk

– Technical risk

– Timeliness risk, etc...

• Triangular distribution
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Step 2) Cost and Risk Analysis Matrix

Column 13-17: Monetized Risk

• Worst Case Scenario

• Column 13:

– Development cost risk

– Development cost

• Column 14:

– Technical risk

– Actual product cost per unit

– Sales volume in PLC

• Column 15:

– Timeliness risk

– Effort requirement

– Revenue in PLC

Step 3) Repeat Steps 1 to 2 for alternative solutions
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Step 4) Integrated Evaluation Matrix - Current Design and alternatives
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Step 4) Integrated Evaluation Matrix - Current Design and alternatives

CSLv = weighted average of the customer
evaluation values wrt. the importance of

customer requirements
IEIv (Company satisfaction level) = Design

certainty multiplied by benefits over costs for
the product life cycle
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Step 4) Integrated Evaluation Matrix - Current Design and alternatives

Resources

• Worst case scenario

• Normalized to
original design

Benefits

• Worst case scenario

• Normalized to
original design
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Minimize resources

(red region)

Maximize benefits
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Alt. 1 – Steel Bottle
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Step 5) Different cost structures for the Best Solution – Steel Bottle
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Choose the optimal configuration based on company strategy

Assumes - medium risk

- balanced customer and company
satisfaction

Optimum Configuration

Config. 5 - $12.00



Benefits
The proposed set of tools stresses a quantitative approach to
decision-making through increased product knowledge early in the
design process by providing:

•easily accessible and visualizable product information

•easily comprehensible analysis

•the comparative impact of engineering change
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Conclusion
Decision-making is improved through increased product knowledge.

•Issues are addressed through quantitative techniques which are
integrated into a decision support system.

•Analysis is performed in a comparative manner with respect to the
original design.

•Design related information is presented in a compact form to provide
a one-glance summary.
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Future Work
• Further investigation of techniques for many-to-many mapping

design characteristics to lower level functions.

– Current state: Design characteristics are assumed to be
mutually exclusive, and they are combined when there is
significant overlap.

• Integrating methods and instructions for standardized data
quantification.

• Increasing the extent of automation.
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Thank You…
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