
“Concept Selection”



Learning Outcomes

At the end of the session,

• You’ll understand methods of concept selections

• You can apply some methods of concept selection

• You can identify several factors influencing concept 

selection 



Concept Selection

Find the best concept by,

• …narrowing down to the most

promising ideas

• …evaluating those against a

criteria

• …improving the concepts

• …working more on the concepts,

testing them, getting more data

to make the final selection



At what stages do we perform concept 
selection in the product design and 

development process?



Fuzzy Front-End Concept Selection

Experience

Fast decisions

Less scientific expertise

Better business understanding

Market understanding

Feasibility

[Technical]

Viability

[Business]

Desirability

[Human]

Most Suitable 

Product 

Concepts



Engineering Concept 
Selection Approach

• Suitable for Novice Designers

• Excellent repeatability

• Systematic Approach

• No personal biases

• Some degree of Scientific expertise



Concept Selection Guidelines

Clarify 
product 

requirement

01

Determine
evaluation

criteria

02

Identify
selection
metrix

03

Identify
reference
product

04

Run the 
matrix to 

attain scores

05

Either
improve or
select the

best concept

06



Checklist for a good concept selection 
approach:

• Enables comparison to customer 

needs/requirements

• Enables joint agreement on all selection 

criteria

• Enables team discussion

• Enables concept improvement

• Records the process and decision

• Removes personal biases

• Ensures process is well documented



Concept Selection Methods 1980 - 2008

Gül E. Kremer, 2013

https://www.researchgate.net/profile/Guel-Kremer/publication/245528723_Concept_selection_methods_-_A_literature_review_from_1980_to_2008/links/0deec52afa1ac35d38000000/Concept-selection-methods-A-literature-review-from-1980-to-2008.pdf


Concept Selection Tools

Most tools or techniques are some sort of multi-criteria 

decision-making (MCDM) methods. 

A few examples of MCDM are,

• Pugh’s Chart 1

• Saaty’s Analytical Hierarchy Process 2

• Roy’s Electre III (Electre) 3

• House of Quality 4

http://edge.rit.edu/edge/P10505/public/Pugh%20Concept%20Selection.pdf
https://www.sciencedirect.com/science/article/pii/0270025587904738
https://link.springer.com/chapter/10.1007/978-1-4939-3094-4_5
https://hbr.org/1988/05/the-house-of-quality


House of 
Quality



Pugh Matrix



Case Study:
A Bathtub For Specially Abled Individuals

Splinterworks.com



DATUM OPTION 1 OPTION2 OPTION 3 OPTION 4
Swivel Chair w/ 

Hinge Leg

Hydraulic Swivel 

Chair
Pivoting Tub Shower Grips Tub Door

Sk
et

ch
es

0 - + +

- - + 0

0 - + -

0 - - +

+ 0 - 0

Intuitive use 0 - + 0

- - + 0

0 + + 0

- - 0 0

0 - + +

0 - + 0

Total + 0 1 1 8 3

Total 0 0 7 1 1 7

Total - 0 3 9 2 1

0 -2 -8 6 2

DATUM

Cost (low preferred)

Ease of installation

Safety in use

Ease of getting in and out of tub

Ease of maintenance
Bathing comfort (ability to relax 

and lay in bath)
Noise

Space required

Universal

TOTAL

CRITERIA

Aesthetics

Pugh Matrix: 

Primary 

Concepts



Attack The 
Minuses

DATUM OPTION 1 OPTION2 OPTION 3 OPTION 4
Swivel Chair w/ 

Hinge Leg

Hydraulic Swivel 

Chair
Pivoting Tub Shower Grips Tub Door

Sk
et

ch
es

0 - + +

- - + 0

0 - + -

0 - - +

+ 0 - 0

Intuitive use 0 - + 0

- - + 0

0 + + 0

- - 0 0

0 - + +

0 - + 0

Total + 0 1 1 8 3

Total 0 0 7 1 1 7

Total - 0 3 9 2 1

0 -2 -8 6 2

DATUM

Cost (low preferred)

Ease of installation

Safety in use

Ease of getting in and out of tub

Ease of maintenance
Bathing comfort (ability to relax 

and lay in bath)
Noise

Space required

Universal

TOTAL

CRITERIA

Aesthetics



Improved 
Concept



Swivel Chair w/ 

Hinge Leg
Shower Grips Tub Door Seating ledge

Sk
et

ch
es

+ + +

+ 0 +

+ - +

- + 0

- 0 0

Intuitive use + 0 +

+ 0 +

+ 0 +

0 0 0

+ + 0

+ 0 +

Total + 0 8 3 7

Total 0 0 1 7 4

Total - 0 2 1 0

0 6 2 7

Space required

Universal

TOTAL

CRITERIA

Aesthetics

DATUM

Cost (low preferred)

Ease of installation

Safety in use

Ease of getting in and out of tub

Ease of maintenance
Bathing comfort (ability to relax 

and lay in bath)
Noise

Pugh Matrix: 

Improved 

Concept



Challenges in Concept Selection

Too Many Criteria
Incomplete 
Information

Forecasting 
Difficulties

Stakeholder 
Alignment

Technical 
Feasibility

Cost Uncertainty
Integration 
Challenges

Regulatory and 
Compliance Issues

Scalability 
Concerns

Competitive 
Landscape

Intellectual 
Property (IP) 

Concerns
Time Constraints

Cultural and 
Geographic 
Variations

Sustainability and 
Environmental 

Concerns

Bias and 
Groupthink

Legacy 
Constraints

Resource 
Limitations



Findings from Scientific Studies

Birkhofer et al. :

• Very few of the scientific methods were actually
used in industry, and the ones they use are more
or less based on experience rather than scientific
testing

• The academia has not correctly understood the
actual industrial demand and application
environment [1]

Salonen & Perttula :

• Finnish industries very rarely use scientific
methods. The methods they used, in reality, were
most often informal in nature but

• Those who used it were satisfied and confident
in their concept selection [2]

ScientificExperiential

https://www.designsociety.org/publication/22914/AN+EXTENSIVE+AND+DETAILED+VIEW+OF+THE+APPLICATION+OF+DESIGN+METHODS+AND+METHODOLOGY+IN+INDUSTRY
https://asmedigitalcollection.asme.org/IDETC-CIE/proceedings-abstract/IDETC-CIE2005/4742Xa/527/311120


Take Home Message

Try to use more than one

selection method/matrix/tool

The fundamental procedure 

remains somewhat similar 

across different fields.

Some methods simply show

the best concept, and others

offer the possibility of

improvement in weaker ideas

Pay attention to the factors

affecting concept selection

such as need, time, experience,

money, market etc.



Thank You !



Methods in Early Product Development

personal reflection report options:

- scientific style

- pamphlet style

- manual style





Product Design and Development

Introduction

Identifying customer needs

Product specifications

Concept generation

Concept selection

Product architecture

Industrial design

Design for environment

Prototyping and testing

Design of services

Summary 
No pictures!

No graphics!

No chapters!



Our textbook / course compared to 

other approaches (define your title)

Introduction

Methods

-litterature research

-professional interviews (?)

-reflection to real life projects (?)

Results

-similarities

-differences

-new ideas

Discussion

-validation of results

-conclusions

-suggestions



pamphlet is an unbound book (that is, without 

a hard cover or binding). Pamphlets may consist of 

a single sheet of paper that is printed on both sides 

and folded in half, in thirds, or in fourths, called 

a leaflet or it may consist of a few pages that are 

folded in half and saddle stapled at the crease to 

make a simple book.

https://en.wikipedia.org/wiki/Book
https://en.wikipedia.org/wiki/Hardcover
https://en.wikipedia.org/wiki/Bookbinding
https://en.wikipedia.org/wiki/Paper
https://en.wikipedia.org/wiki/Saddle_stitch_stapler
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