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Abstract

We discuss a systems design approach where several design options are
maintained concurrently. In LEAN Product Development this is called set-based
design. Concentioanl systems engineering also promotes the concurrent evalu-
ation of multiple concepts, the so-called concept selection. Finally, LEAN product
development advocates to keep options open as long as feasible; the so-called
late decision making.
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Problem Solving Approach

1. Problem understanding by

exploration and simple models

2. Analysis by 

+ exploring multiple propositions (specification + design proposals)

+ exploring decision criteria (by evaluation of proposition feedback)

+ assessment of propositions against criteria

3. Decision by

+ review and agree on analysis

+ communicate and document

4. Monitor, verify, validate by

+ measurements and testing

+ assessment of other decisions
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Examples of Pugh Matrix Application

Swivel concept selection
connectors in 

hub

with roll-off

connectors in 

hub

wireless 

connection

two sided 

connectors
clamp swivel dynamic 

swivel

CBV swivel

1290

from master paper Halvard Bjørnsen, 2009
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CBV clamp dynamic

from master paper Dag Jostein Klever, 2009

Time to connect

Need for ROV

Design

Robustness

Connector design

Number of parts

Handle roll-off

Influence other

Redundancy

Design

Interchangeability

Cost

HW cost

Manufacturing cost

Engineering cost

Service cost
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Evolution of Design Options
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Conclusions

Evolving multiple concepts increases insight and understanding 

(LEAN product development: set-based design, SE: Pugh matrix)

Articulation of criteria sharpens evaluation

The discussion about the Pugh matrix is more valuable than final 

bottomline summation

Delaying decisions may help to keep options (Lean Product 

Development: late decision making, finance: real options)
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