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Recent Changes in KoreaRecent Changes in Korea

• Development Focus
Engineering oriented    Design Oriented        Integrated Thinking

• Product FocusProduct Focus
Function                           Aesthetics (Form)     Concepts (e.g. eco‐)

P d S• Product Strategy
Single product                Product groups           Platform (ecosystem)
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Multifunction InDorm 

Freshman Zack Anderson can check 

Multifunction InDorm 
Automation System" 
(MIDAS) 

the weather at the monitor by the 
sink in his fully automated dorm 
room.

Freshman R.J. Ryan hits the 
'emergency' button in his 
automatic dorm room on 

Credits  Photo / Donna Coveney
automatic dorm room on 
East Campus. The button 
activates 'party mode.‘ 
(relax mode, sleep mode ( p
also possible)



VIDEO: MIDAS at work



The Relationship between Science & Technology

a. Assimilation of scientific results into technology
b. Recognized need for a device, technique, or scientific g , q ,

understanding
c. Technology adoption for use
d. Technological need for understanding of physical phenomena 



FIRMS IN OTHER 
INDUSTRIES

Boston System

SUPPLIERS

INDUSTRIES

UNIVERSITIES

FIRMS

FINANACE ANDFINANACE AND 
VENTURE CAPITAL 
ASSOCIATIONRESEARCH 

LABS

DESIGN SERVICES
h i l i i l i- mechanical, engineering analysis

- SW programming
- product and mkting strategy
- rapid prototyping



Attributes of Five Development ProjectsAttributes of Five Development Projects

Stanley Tools 
Jobmaster 
Screwdriver

Rollerblade In‐
line Skate

HP Deskjet 
Printer

Volkswagen 
New Beetle 
Automobile

Boeing 777 
Airplane

Screwdriver Automobile
Annual production 
volume (units/year)

100,000 100,000 4 million 100,000 50

Sales lifetime (years) 40 3 2 6 30
Price (US$/unit) 3 200 300 17,000 130M
Part numbers (parts) 3 35 200 10,000 130,000
Development time  1 2 1.5 3.5 4.5p
(years)
Internal development 
team (peak size)

3 5 100 800 6,800

E l d l 3 10 75 800 10 000External development 
team (peak size)

3 10 75 800 10,000

Development cost 
(US$)

150,000 750,000 50M 400M 3B

Production 
investment

150,000 1M 25M 500M 3B

(Source: Ulrich & Eppinger)



New Product Success FactorsNew Product Success Factors

• Product differentiation with unique value to customers
• Strong market orientation throughout the development 

process
• Speed to market• Speed to market
• Top management: specifying new product strategy and 

providing needed resourcesp g
• Sharp project selection decisions
• Early product definition before development begins
• Quality execution (completeness, consistency, and 

proficiency) of activities in the development process
( f• Organizational structure (multifunctional, empowered 

teams)

(Cooper, 1996)



New Product Development ProcessNew Product Development Process

D i  A i i iDesign Activities:

Concept Systemlevel Detail  Testing & Production
Planning

Concept
Development

System level
Design

Detail 
Design

Testing &
Refinement

Production
Rampup

• Consider 
product 
platform and 
architecture

• Investigate 
feasibility of 
product 
concepts

• Generate 
alternative 
product 
architectures

• Define part 
geometry

• Choose 

• Reliability 
testing

•Life testing

• Evaluate 
early 
production 
outputarchitecture

• Assess new 
technologies

concepts

•Develop 
industrial 

architectures

•Define major 
subsystems 

Choose 
materials

• Assign 

Life testing

•Performance 
testing

output

design 
concepts

•Build and test 

and interfaces

• Refine 
industrial 

tolerances

• Complete 
industrial 

• Obtain 
regulatory 
approvalsBuild and test 

experimental 
prototypes

industrial 
design

industrial 
control 
documentatio
n

approvals

• Implement 
design 
h



Alessi & Lombardy Design DiscourseAlessi & Lombardy Design Discourse

• Free‐floating community of architects, suppliers,Free floating community of architects, suppliers, 
photographers, critics, curators, publishers, and 
craftsmen

• Initially utilitarian (Form follows function) 
Importance of form increased

• Combination of “local” and “global”
• Change of product meaning  Change in design 
(iM ffi d  h li ) O h(iMac: office product  home appliance) Other 
examples?
Absorb InterpretAddress• Absorb  Interpret Address

• Links of the components of the design system 
(schools studios mfr etc ) made Lombardy(schools, studios, mfr., etc.) made Lombardy 
special



Actors in Lombardy System
Global 
Discourse
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Actors in Lombardy System
FIRMS IN OTHER INDUSTRIES

PUBLISHING

SHOWROOMS

actor characteristics

Mfrs. • Italy is the largest world exporter(16%)
• Lombardy accounts for 23% of Italian furniture

FIRMS

DESIGNERS

UNIVERSITIES

RESEARCH LABS

SUPPLIERS

EVENTS+ART

USERS • Lombardy accounts for 23% of  Italian furniture 
manufacturer (High‐end)

Design Firms • +700 design firms (60% of Italian total)
•Mainly small studios with less than 4 employees

DESIGN SERVICES
EXHIBITIONS

•Mainly small studios with less than 4 employees

Users Italians spend 10% of their non‐food budget on 
furniture
Local users are immersed in the design discourseLocal users are immersed in the design discourse

OEM in other 
industry

Most advanced industrial setting

Suppliers Geographically concentrated and highly specializedSuppliers Geographically concentrated and highly specialized

Universities
& Research 
L b

Milan is the center for architecture and design 
education – Politecnico di Milano and other 
i i i i h iLabs universities in the region

Fairs, 
exhibitions 
and

• The most important international furniture fair: the 
Salone del Mobile
• Triennale di Milano since 1920 / Experimentation atand 

Publishers
• Triennale di Milano since 1920 / Experimentation at 
the show rooms
• 454 design related publishers, 16 design magazines



Bang & Olufsen’s Design Oriented Product 
De elopment ProcessDevelopment Process



Bang & Olufseng
Product Characteristics Details

Design philosophy/Process

M d /S d f i tiMode/Speed of innovation

Product strategy

Customers
Manufacturing process



Bang & Olufseng
Product Characteristics Details

Design philosophy/Process • Home electronics + luxury category product characteristics

• External design first internal delivery• External design first  internal delivery

• Importance of substance

• Designers have “near‐absolute” control over product

M d /S d f • 1 year ~ 3‐5 yearsMode/Speed of innovation 1 year   3 5 years

• Iterate until you get what you like

• R&D partnership
• Special productsProduct strategy • Special products

• Fanatical acclaim

• Fabulous profit margin

Customers
• Loyal, repetitive

• Small number of exclusive customers

• Distribution channel specifically designed

Manufacturing process
• Small autonomous production groups



Bang & Olufseng

75% from Designersg
Designerdriven
No market researchy

IDEAS Concept
With

Thesis Thesis

SynthesisWith
Substance

AntithesisAntithesis

y

25% fill 
holes in 
catalog

2 or 3 ideas, 
model 
iterations

More models, 
increasingly 
detailed & 

catalog iterations complete



Bang & Olufseng
75% from Designers

Designerdriven
No market research

IDEAS
Concept
With

Substance

Thesis

Antithesis

Thesis

Antithesis

Synthesis

25% fill holes 
in catalog

2 or 3 ideas, 
model 
iterations

Antithesis Antithesis

More models, 
increasingly 
detailed & 
complete

Thesis

Antithesis
Synthesis



Bang & Olufseng
75% from Designers

Designerdriven
No market research

IDEAS
Concept
With

Substance

Thesis

Antithesis

Thesis

Antithesis

Synthesis

25% fill holes 
in catalog

2 or 3 ideas, 
model 
iterations

Antithesis Antithesis

More models, 
increasingly 
detailed & 
complete David Lewis

Design

Form

Thesis

Antithesis Synthesis

Engineering
Product

Engineering

Christopher Sorensen

Function
Torben Ballegard Soresen



Designoriented product 
development at B&O
• ProsPros

– Much more design‐focused product 
development  approach

– Priorities given to the aesthetic appeal

C• Cons
– Difficult to cope with the digital change (e.g. 
iPod and related services) FunctionaliPod and related services)  Functional 
sacrifices?

– Designers having too much inputs in the 
d t ( ti d i ti thproduct (sometimes dominating the 

discourse)

Christopher Sorensen’s IdeaLab efforts  failed
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Design Oriented Product DevelopmentDesign Oriented Product Development
Design concept: “thin” and 
“glossy” in an organic design 
h d h b fthat made the TV seem to be of 
one piece – front, back and 
stand

VIP Center: Developed the 
product concept
‐ Emotion and lifestyle
R d ti‐ Room decoration
‐ Picture & Sound etc.  (functional)

Engineering 
Challenges
1 Sli1. Slimmer,
Glossy throughout
2. Speaker holes
3. High glossy finish

S l tiSolution:
• Reducing the size of  
printed circuit board 
• Integrated frame 
(speaker holes into the 
f )frame)
• New injection 
molding technique



Integration of form and function in the organization

U  E i t • Integration is like a seeding 

Form

User
Use Environment Integration is like a seeding 

process
 Seed it and let it growForm

Friction

g
 Rather than design and 
implement the perfect system

Function

Concept
• Seed What?
Principles Principles
 Consensus (people)
 LeadershipLeadership
 Incentive system (rewards)
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Alessi & Lombardy Design DiscourseAlessi & Lombardy Design Discourse

• Free‐floating community of architects, suppliers,Free floating community of architects, suppliers, 
photographers, critics, curators, publishers, and 
craftsmen

• Initially utilitarian (Form follows function) 
Importance of form increased

• Combination of “local” and “global”
• Change of product meaning  Change in design 
(iM ffi d  h li ) O h(iMac: office product  home appliance) Other 
examples?
Absorb InterpretAddress• Absorb  Interpret Address

• Links of the components of the design system 
(schools studios mfr etc ) made Lombardy(schools, studios, mfr., etc.) made Lombardy 
special



Actors in Lombardy System
FIRMS IN OTHER INDUSTRIES

PUBLISHING

SHOWROOMS

actor characteristics

Mfrs. • Italy is the largest world exporter(16%)
• Lombardy accounts for 23% of Italian furniture

FIRMS

DESIGNERS

UNIVERSITIES

RESEARCH LABS

SUPPLIERS

EVENTS+ART

USERS • Lombardy accounts for 23% of  Italian furniture 
manufacturer (High‐end)

Design Firms • +700 design firms (60% of Italian total)
•Mainly small studios with less than 4 employees

DESIGN SERVICES
EXHIBITIONS

•Mainly small studios with less than 4 employees

Users Italians spend 10% of their non‐food budget on 
furniture
Local users are immersed in the design discourseLocal users are immersed in the design discourse

OEM in other 
industry

Most advanced industrial setting

Suppliers Geographically concentrated and highly specializedSuppliers Geographically concentrated and highly specialized

Universities 
& Research 
L b

Milan is the center for architecture and design 
education – Politecnico di Milano and other 
i i i i h iLabs universities in the region

Fairs, 
exhibitions 
and

• The most important international furniture fair: the 
Salone del Mobile
• Triennale di Milano since 1920 / Experimentation atand 

Publishers
• Triennale di Milano since 1920 / Experimentation at 
the show rooms
• 454 design related publishers, 16 design magazines
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Internal vs  External SourcesInternal vs. External Sources
Of the 157 cases studied by Myers and Marquis, 
how many innovations are evoked by information how many innovations are evoked by information 
from sources outside the firm?

98 = 62%98 = 62%

How about in the case of new scientific and 
measuring instruments?measuring instruments?

39/59 ideas = 66%

Case of DuPont’s major product and process 
innovations?

14/25   56%14/25 = 56%



Diffusion – An important part of the 
technological innovation

Early

Early
Majority

Late
Majority

L d

t
Early
Adopters

Laggards

S R (Diff i f I ti )

Avg. time of adoption

Source: Rogers (Diffusion of Innovation)



User Innovation  Another Important 
Factor

Adopter categorization on the basis of innovativeness

Innovators

Early

Early
Majority

Late
Majority

L d

t
Early
Adopters

Laggards

S R (Diff i f I ti difi d)

Avg. time of adoptionLead Users

Source: Rogers (Diffusion of Innovation - modified)



Traditional, ManufacturerCentered Innovation Paradigm
Manufacturers identify user needs, develop products at private expense,y p p p p
And profit by protecting and selling what they have developed.

UserCentered (Democratized) Innovation ParadigmUser Centered (Democratized) Innovation Paradigm
Lead Users innovate to solve their own needs at private expense 
‐ and then freely reveal their innovations

Users innovate here

# of users

First manufacturer product appears here
# of users
perceiving 
need

TimeTiTimeTime

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



What is meant by “Innovation is 
becoming democratized?”

• Increasing numbers of users are able to 
develop innovations for themselves at a 
steadily more professional levelsteadily more professional level.

Wh ?  Why?  

– Improvements in design tools via computing (like 
simulation)

– Improvements in communication (like the Internet)

– All being provided at lower costsAll being provided at lower costs

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



Users at the leading edge are termed “lead users:” 
They (1) lead the market and (2) have a strong needThey (1) lead the market and (2) have a strong need
John Heysham Gibbon – physician, USER 

inventor of the heartlung 
machine(Cardiopulmonary bypass 
(CPB))(CPB)).

• “The death of a young patient in 1931 
motivated Dr. Gibbon to develop the 
first heartlung machine  enabling first heartlung machine, enabling 
more effective heart surgery 
techniques. 

• Gibbon was dissuaded by all with y
whom he broached the subject, but he 
continued his experiments. 

• In 1935 he successfully used a 
t t  h t l  b   hi  prototype heartlung bypass machine 

to keep a cat alive for 26 minutes….  In 
1953 first used a heartlung machine 
on a human patient…

• Why did a USER have to develop 
the first heartlung machine? 

At the start of something really At the start of something really 
new there is no “proven” market!

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



Users tend to innovate at the leading edge of markets 
where demand is both small and uncertain.where demand is both small and uncertain.

Manufacturers find this pioneering arena NOT attractive
b t l t d d t l d i ti– but later do adopt lead user innovations as a 

feedstock for their commercial product developments

Users innovate here

# of users

First manufacturer product appears here
# of users
perceiving 
need

TimeTimeTimeTime

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



E ti l D fi itiEssential Definitions
The “functional” source of innovation depends upon theThe  functional  source of innovation depends upon the 
functional relationship between innovator and innovation:

– An INNOVATION is anything new that is actually used 
(“enters the marketplace”) – whether major or minor.

– An innovation is a USER innovationwhen the developer 
expects to benefit by USING it;

– An innovation is a MANUFACTURER innovationwhen the 
developer expects to benefit by SELLING itdeveloper expects to benefit by SELLING it.

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



38
Source: Eric von Hippel’s class – “How to create breakthrough products and services”



First device used in field developed and built by:st de ce used e d de e oped a d bu t by

Innovations %User User Mfg.Innovations 
Affecting

% User User Mfg.

Gas Chromatography 83% 10 2

Nuclear Magnetic 
R

80% 12 3
Resonance 
Spectrometry
Ultraviolet  100% 6 0
Spectrophotometry

Transmission Electron  72% 44 17
Microscopy

Total 77% 72 22

39
Source: Eric von Hippel’s class – “How to create breakthrough products and services”



User innovations don’t look like 
“products” to manufacturers

Example: First completely automatedExample: First completely automated 
radioimmunoassay system

First User-Developed Equipment A Manufacturer’s Product

Radioimmunoassay is a very 
sensitive technique used to measure 
concentrations of antigens (for exampleconcentrations of antigens (for example, 
hormone levels in the blood) without the need 
to use a bioassay. (source: wikipedia)

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



Paradigms in new product developmentg
Past decades have seen different paradigms in new product development.

User-centered

significance

User-centered
paradigm

Technology-
driven paradigm

Customer-orientation
paradigmParadigm 

shift Paradigmshift Paradigm 
shift?

time

today

Source: Franke 2007 Source: Eric von Hippel’s class – “How to create breakthrough products and services”



Consider Center‐Pivot Irrigation –Consider Center‐Pivot Irrigation –
A major agriculture innovation

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



The original user innovation by a farmer 

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



The product‐engineered commercial version

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



The World Wide Web 
d– A Lead User Innovation

“Berners‐Lee did not set out to invent aBerners‐Lee did not set out to invent a 
contemporary cultural phenomenon; rather, he 
says, “it was something I needed in my work.” Hesays,  it was something I needed in my work.  He 
wanted to simply to solve a problem that was 
hindering his efforts as a consulting software g g
engineer at CERN.

Berners Lee’s innovation was to apply hypertext toBerners‐Lee s innovation was to apply hypertext to 
the growing reality of networked computers. He 
expanded the idea he had developed at CERN andexpanded the idea he had developed at CERN and 
made it available on the Internet in the summer of 
1991.1991.

Technology Review, July 1996, p.34
Source: Eric von Hippel’s class – “How to create breakthrough products and services”



Examples of Important 
C  P d t I tiConsumer Product Innovations

Category Example

Health Products Gatorade

Personal Care Protein‐base Shampoo
Feminine Hygiene

Sports Equipment Mountain Bike
M t i Cli bi PitMountain Climbing‐Piton

Apparel Sports Bra

Food Chocolate Milk

Graham Cracker Crust
Office White‐out Liquid

Computer Application  Electronic Mail
Software

Desk Top Publishing
Source: Eric von Hippel’s class – “How to create breakthrough products and services”



Users aren’t always the 
iinnovators

Innovations Samples: User Manufr Suplr Other NA Total (N)Innovations Samples: User Manufr Suplr Other NA Total (N)

Scientific Instruments 77% 23% ‐ ‐ 17 111

Semicon & PC Crd  67% 21% ‐ 12% 6 49
Process

Pultrusion Process 90% 10% ‐ ‐ ‐ 10

Tractor Shovel Related 6% 94% ‐ ‐ ‐ 11

Engineering Plastics 10% 90% ‐ ‐ ‐ 5

Pl ti Additi 8% 92% 4 16Plastics Additives 8% 92% ‐ ‐ 4 16

Industrial Gas‐Using 42% 17% 33% 8% ‐ 12

Thermoplastic‐Using 43% 14% 36% 7% ‐ 14Thermoplastic‐Using 43% 14% 36% 7% ‐ 14

Wire Stripping Equip 25% 75% ‐ ‐ 2 8

Connector Attaching  4% 13% 83% ‐ ‐ 12g
Equip

% % %

Sports Equipment 58% 27% ‐ 15% ‐ 48
Source: Eric von Hippel’s class – “How to create breakthrough products and services”



User and manufacturer innovations differ
Users tend to develop Novel Functional Capability innovations:

 The first sportsnutrition barThe first sports nutrition bar

 The first scientific instrument of a new type

Manufacturers tend to develop Dimension of Merit Improvements:

 A bettertasting sportsnutrition bar

 Improvements to an existing type of scientific instrumentp g yp

Example – Study of Scientific Instrument Innovations

New functional capability 82% user-developed

DOM improvements 87% mfr-developed

Total innovation sample size:   n = 64
Source Riggs & von Hippel (1994)

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



Sticky information affects 
who develops what

Information is often very “sticky.”
Some reasons:
• Information needed by developers may be tacit

Can you tell your child how to ride a bike?– Can you tell your child how to ride a bike?

• A lot of information is often needed by developers
– “You didn’t tell me you were going to use the 

d h !”product thatway!”

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



To develop a product or service  information To develop a product or service, information 
about needs and about solutions must be 
brought together at a single site.

• Need information is usually found at user y
sites.

• Solution information is usually found at 
f i

y
manufacturer sites.

Software Supplier Software User

Solution 
Information

Need 
Information

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



Because of information is sticky,
h    d    l l  d  each user responds to local needs 

using local solution information

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



Lead users are now facing “emerging needs”g g g

Only lead user prototypes available

Commercial versions of product availableCommercial versions of product available

# of users
perceiving 
need

Time

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



NOT all user innovations are LEAD user innovations –
It i  th  MANUFACTURER’S j b t  fi   t  hi h   It is the MANUFACTURER’S job to figure out which ones are
at the leading edge of an important market trend

53Source: Eric von Hippel’s class – “How to create breakthrough products and services”



User Conversion of a Model T Ford into a 
snowmobilesnowmobile

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



User Conversion of a Model T Ford into a 
traveling chapeltraveling chapel

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



Breakthrough solutions are often found in 
“advanced analog” applications and markets

Only lead user prototypes available

C i l i f d il blCommercial versions of product available

# of users
perceiving 
needAircraft

Time

need

Trend: Improved AUTO
Braking

Aircraft
Braking

Braking

Sedan
Braking

Race Car
BrakingSource: Eric von Hippel’s class – “How to create breakthrough products and services”



Harnessing the Capability of UsersHarnessing the Capability of Users



Toolkits – the basic idea

The standard, “find a needThe standard,  find a need 
and fill it” product 
development model

The toolkits development 
model

Solution 
Information    
(“What is 

Need Information 
(“What do I want”)

Solution 
Information    
(“What is 

Need Information 
(“What do I want”)

(
possible?”)

Customers

(
possible?”)

Customers
Supplier Supplier Customers

Toolkits make sense because collecting accurate 
Information about customers needs is costly

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



The “sticky information” story

To develop a product or service, information 
about needs and about solutions must be 

y y

about needs and about solutions must be 
brought together at a single site.
Need information is usually found at user sites– Need information is usually found at user sites.

– Solution information is usually found at 
manufacturer sitesmanufacturer sites.

Solution 
Information

Need 
Informatio

Software Supplier Software User

Information n

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



ManufacturerBased Design
M f t  d i  t k U  d i  t k

• Have solution information  Need Info 

Manufacturer design tasks User design task

• Acquire need info from user
• Design product

Source

UserBased Design

Solution 
Info

•Have need information

Manufacturer design task User design tasks

Info 
Source

• Acquire solution information 
•Design product

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



Why sticky information means manufacturers 
h ld t f  t lkit  t   should transfer toolkits to  users

Economics of sticky information tends to shift theEconomics of sticky information tends to shift the 
locus of problem‐solving to users.  For custom 
design projects, manufacturer information is 
standard from project to project but user needstandard from project to project but user need 
differs
Example:Example:

Each ASIC design tends to require the same
information from the ASIC manufacturer, but ,
unique information from the ASIC user.

ASICASIC 
userASIC Manufacturer

ASIC 
user

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



How do you design a toolkit?
There are two major tasksThere are two major tasks

A Separate out development tasks that areA. Separate out development tasks that are 
custom “need‐information –intensive”
and assign those to usersand assign those to users. 
Impact on Product architecture can be 
majormajor
– Custom cake vs custom pizza;
– “Full‐custom” IC vs custom ASICu custo C vs custo S C

B. Develop the tools users need to carry out p y
the need‐intensive tasks assigned to 
them.

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



You might have to change the basic 
design of your product to enable 
toolkits your customers can easily usetoolkits your customers can easily use
“Full‐custom” IC Design vs “Gate Array IC Designs”

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



(B) Toolkits for users contain:(B) Toolkits for users contain:

Tools to carry out trial‐and‐errorTools to carry out trial and error 
design:

1. That are “user‐friendly”y
2. That offer the right “solution space”
3 That offer libraries of pre designed3. That offer libraries of pre‐designed 
modules

4 That can translate from user‐4. That can translate from user
language to producer language 
without error

Source: Eric von Hippel’s class – “How to create breakthrough products and services”



Toolkits should help users to do the trialanderror 
work of problemsolving in design

Design • Design a possible solution

Build • Develop models p
prototypes

d l/Run • Test model/prototype 
In real or simulated use 
environment

Analyze • Analyze findings 
previous step

Done
Source: Eric von Hippel’s class – “How to create breakthrough products and services”



Tools to enable user to carry out 
design by trialanderror

Four steps in trial‐and‐error‐process:Four steps in trial‐and‐error‐process:
ASICs example

D i D i t i itDesign Design custom circuit

Build Create functioning 
prototypeprototype

Test Take prototype for a “test 
drive”

Analyze Compare expected and 
actual results. If needed, do 
i l d l itrial‐and‐error cycle again. 

(“Iterate”)

Source: Eric von Hippel’s class – “How to create breakthrough products and services”


