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Innovation Process Models
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Linear Process Model
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Double X

Analyze & 
crystallize the 

problem

Generate 
solution 
concepts

Screen & 
select the best 

concepts

Design details 
for selected 

concepts
Etc.
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New Concept Development Model

* Koen et al 2001

1. 2. 3.
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A Linear Process 

...Commonly builds on one idea 

...is necessary ...eventually 

...is good for execution 
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Non-linear Process 



Idea & Concept Generation
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Concept Development
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Concept Development
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Concept Generation Strategies
 A) Excessive 
expansion	


B) Balanced search	
 C) Unreasonable 
restriction

* Fricke, 1996* Römer, 2004
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Where are product ideas born? 

* Berth, 1993
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Morphological Matrix

* Pahl & Beitz, 1977



Concept Evaluation & Development
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C-K Theory
C–K Theory	


• Concept – Knowledge	

!

Design Thinking	


• Problem Space – Solution Space

Concept Knowledge
C1

K1

C2
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• Quick & easy comparing of 
concepts	


• Rule out worst concepts	


• Identify exceptional elements

Concept Screening
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• Weighted comparison of selected concepts	


• Good for Product Planning & Management

* Ulrich & Eppinger

Concept Scoring
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Six Thinking Hats

* de Bono, 1985

Negative
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Creative
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Process



Internal & External Communication
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Communication within the process

Transfer

Manage & 
Coordinate

Document

Transfer

Document Document Document Document
 Co-create

 Co-create

 Co-cre
ate

 Co-cre
ate
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3 Forms of Communication

* Morelli, Eppinger & Gulati, 1995

• Coordination 	

• Knowledge transfer	

• Co-creation
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Global PD Problems 

* Anu Sivunen, 2008

Dinmensions of distributed project work

1. GEOGRAPHICAL 
DISTRIBUTION

4. TECHNOLOGICALLY 
MEDIATED  
COMMUNICATION 
 

3. MOBILITY

5. TEMPORARINESS 2. DIVERSITY



System Level Design	

Detail Design	

Design for X
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• Overall layout	


• Product architecture	


• Interfaces between 
sub-systems	


• Joining	


• BoP

* Pahl & Beitz, 1977

System Level
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• Balance between units	


• Energy flow	


• Accessibility	


• Protection	


• DFA

Hot

Cold

Warm

Warm

Hot

Cold

Warm

Warm

Hot Cold

Warm

Warm

Layout Drivers
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Manufacturing costs

* Daniel E. Whitney, MIT, 2004
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DFX Definition

• Design is often considered to be the process 
of producing specifications that satisfy 
functional requirements of a product	


• Design process must also consider other 
attributes	


• In DFX, the X refers to these other attributes	


• DFM, DFA, DFMA, DFE, DFR, DFQ, DFX, ...
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General DFX Process Identify where X 
is affected

Improve process 
for X

Evaluate other 
impacts

Recompute

OK?

Consider different stages of 
Product Life-Cycle	


1. Development	

2. Production	

3. Distribution	

4. Utilization	

5. Maintenance	

6. End-of-Life

Optimize other 
dimensions

Yes

No



Customer & User Needs 
Assessment
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Needs Assessment

• Customer vs. End User	


• Making needs visible	


• Explicit, Implicit, Latent	


• Wants vs. needs?
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Two perspectives

Hansen & Andreasen, 2002	

Perttula & Sääskilahti, 2004
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Two perspectives
• Product features vs. Product use	


• Users don’t see themselves as 
users or consumers – only 
designers do	


• From User-centric towards  
Use-centric thinking
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House of Quality (HoQ)

•Needs–
metrics 
comparison	


•Scale: 1, 3, 9

The Matrix

Product Features

Customer 
Needs

Benchmarking

Correlation

W
ei

gh
t

Target Values



Lead Users







Prototyping and Testing
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Proto

A Shared Model for	


•communicating	


•testing	


•understanding
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General PDI Process

* Ulrich & Eppinger, 2005

Business 
Model

Beta

Alpha

Component 
models

Simulation 
models

Mock ups

Proof of 
Concept

Quick & Dirty



© Matti Hämäläinen (2013)

Prototypes align the team and give 
them something to collaborate
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THANK YOU!

• Exam will be emailed on December 16th	


• Dead-line for answers is December 23rd at 2PM	


• If you don’t receive the exam, contact Sonja 
sonja@sinofinnishcentre.org

mailto:sonja@sinofinnishcentre.org?subject=

