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Project Delta - World’s Greatest Cookie
Nutritious & Indulgent

e Managed R&D Model
e Open Source Model

e XP (Extreme Programming) Model




Project Delta - World's Greatest Cookie

e Managed R&D Model

-Plan and execute
- Barb Stuckey (the leader)

e Open Source Model:
- Provides the basic components and open the
structure to the public
- Food-industry bakers and scientists (online)
with a project mgr

e XP (Extreme Programming) Model
-Breaks the problems into the smallest possible
increments, and proceed.

- Peter Dea & Dan Howell (the pair)




Project Delta - World’s Greatest Cookie
Nutritious & Indulgent

e Managed R&D Model(44%)

e Open Source Model (41%)

- 34 ideas + tension + lack of organized action +
longer time + more headaches = friction

* XP (Extreme Programming) Model (14%)

- oatmeal - chocolate chip hybrid (oatmeal &
crispy) + fast iteration




Open Business Models

- Opening up the business model so that firms can search for
external ideas and can allow unused internal technologies to
flow to the outside for finding new uses

e [BM
- Offensive IP strategy (copper-on-insulator
process technology to Intel Motorola, and TI)
- Research alliance
- Reach out to Linux (OSS) projects

e P&G
- Acquired SpinBrush technology from a Cleveland startup
- 7000 internal, 2000 suppliers, and 7000 extended
partners - Connect & Develop

e Air Products & Chemicals
- Out-licensing program: Small start
-Alliance in nano-technology projects




Adopter categorization on the basis of innovativeness

Innovators

Majority |Majority

Lead Users Avg. time of adoption




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

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

Users innovate here

First manufacturer product appears here

# of users
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Source: Eric von Hippel’s class - “How to create breakthrough products and services”



What is meant by “Innovation is
becoming democratized?”

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

Why?

- Improvements in design tools via computing (like
simulation)

— Improvements in communication (like the Internet)

— All 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 need

John Heysham Gibbon - physician, USER -
inventor of the heart-lung
machine(Cardiopulmonary bypass
(CPB)).

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

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

e In 1935 he successfully used a
prototype heart-lung bypass machine
to keep a cat alive for 26 minutes.... In
1953 first used a heart-lung machine
on a human patient...

e Why did a USER have to develop
the first heart-lung machine?

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.

Manufacturers find this pioneering arena NOT attractive
= butlater do adopt lead user innovations as a
feedstock for their commercial product developments

Users innovate here

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



Essential Definitions

The “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 innovation when the developer
expects to benefit by USING it;

— An innovation is a MANUFACTURER innovation when the
developer expects to benefit by SELLING it.

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



How we discovered that users
develop many major new products

Innovations First Major Minor
Affecting Device Improvement Improvement
Gas Chromatography 1 11 -
Nuclear Magnetic 1 14 -
Resonance

Spectrometry

Ultraviolet 1 5 -
Spectrophotometry

Transmission Electron 1 14 63
Microscopy

Total 4 44 63

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



First device used in field developed and built by:

Innovations % User User Mfg.
Affecting

Gas Chromatography 83% 10 2
Nuclear Magnetic 80% 12 3
Resonance

Spectrometry

Ultraviolet 100% 6 0
Spectrophotometry

Transmission Electron 72% 44 17
Microscopy

Total 77% 72 22

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 automated
radioimmunoassay system

First User-Developed Equipment A Manufacturer’s Product
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Radioimmunoassay is a very
sensitive technique used to measure
concentrations of antigens (for example,
hormone levels in the blood) without the need
to use a bioassay. (source: wikipedia)

Gammaflow system control

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



Past decades have seegudliierent paradigms in new product development.
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Consider Center-Pivot Irrigation -
A major agriculture innovation
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ANOTHER PERSPECTIVE on the complex of center-pivot sys- fields here, supplied with water from a vast underground reservoir
tems at Kufra is provided by this oblique aerial photograph. Irrigated are somewhat larger than usual, measuring almost a nrile in diameter
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Source: Eric von Hippel’s class - “How to create breakthrough products and services”



The original user innovation by a farmer

CLOSE-UP of one of the mobile towers of the original center-pivot ratchets the tower ahead by means of a mechanical device called a
machine shows the parts of the system with greater clarity. Water Trojan bar that engages lugs on both support wheels. The rate of ad-
taken under pressure from the supply line powers a piston, which vance is set by the flow of water into the piston at outermost tower.

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



The product-engineered commercial version

GROUND-LEVEL VIEW of a recently installed center-pivot sys- wheeled towers in this example are driven by eleciric power. l he
lem demonstrates its ability to accommodate to rolling terrain. The photograph was supplied by Valmont Industries, Inc., of Valley, Neb

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



The World Wide Web
- A Lead User Innovation

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

Berners-Lee’s innovation was to apply hypertext to
the growing reality of networked computers. He
expanded the idea he had developed at CERN and
made it available on the Internet in the summer of
1991.

Technologv Rev1ew July 1996 p.34

Source: Eric von Hippel's clas “How to create breakthro ough products and servic




Examples of Important
Consumer Product Innovations

Category

Example

Health Products

Personal Care

Sports Equipment

Apparel

Food

Office

Computer Application
Software

Gatorade

Protein-base Shampoo
Feminine Hygiene

Mountain Bike
Mountain Climbing-Piton

Sports Bra
Chocolate Milk

Graham Cracker Crust
White-out Liquid

Electronic Mail

Desk Top Publishing

Source: Eric von Hippel’s class - “How to create breakthrough products and services”
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Two major factors influencing the sources
of innovation

1. Relative ability to profit from an innovation

- Firm with highest innovation-related profit
expectations most likely to innovate.

(“Necessity is the mother of invention.”)

2. “Sticky information” transfer costs

- Firm with stickiest local information needed for
innovation most likely to innovate.

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 sports-nutrition bar

® The first scientific instrument of a new type

Manufacturers tend to develop Dimension of Merit Improvements:
® A better-tasting sports-nutrition bar

® Improvements to an existing type of scientific instrument

Example — Study of Scientific Instrument Innovations

New functional capability 82%0 user-developed

DOM improvements

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

s 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?

e A lot of information is often needed by developers

- “You didn’t tell me you were going to use the
product that way!”

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



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

e Need information is usually found at user
sites.

e Solution information is usually found at
manufacturer sites.

Software Supplier Software User

Solution Need
Information Information

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



Because of information is sticky,
each user responds to local needs |.
using local solution information .

U.S. Troops Make Use
of Water Gear

The New York Times
July, 2003

Many troops have custom
backpacks that serve as
personal water-carrying and
drinking systems.

Camelbak’s patented
"personal hydration system"
was invented in 1988 by a
Texas paramedic, Michael
Edison.

To prevent dehydration during
a summer bike race, he
fashioned a drinking system
from surgical tubing and an IV
bag that he sewed to his shirt.

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



Lead users are...

Only “Lead User” innovations form the basis
for new products and services of value to
manufacturers.

“Lead Users” are users that:

1. Have needs that foreshadow general
demand in the marketplace;

2. Expect to obtain high benefit from a solution
to their needs. (Such users are more likely to
innovate - “Necessity is the mother of
invention!”)

Source: Eric von Hippel’s class - “How to create breakthrough products and services”
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NOT all user innovations are LEAD user innovations -
It is the MANUFACTURER'’S job to figure out which ones are
at the leading edge of an important market trend

MONDAY, MAY 26, 1980

¥ v o " 5
State police cars in Moses Lake, Wash., are equipped with home-  and clogging engines. Air from inside of vehicle is 60 percent clean-
made air breathing devices to prevent volcanic ash from entering  er than outside air. UPI PHOTO

Source: Eric von Hippel’s class - “How to create breakthrough products and services” S
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Breakthrough solutions are often found in
“advanced analog” applications and markets

Only lead user prototypes available

Commercial versions of product available

# of upers
perceiving
Aircraft need
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Trend: Improved AUTO :
Braking Hime
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Assessment Results: Lead User vs.
Non-Lead User Funded Ideas

LU Ideas (n=5) NON-LU Ideas (n=42) Sig.
“Newness” of Idea
 Novelty compared to competition 9.6 6.8 0.01
e Newness of needs addressed 8.3 5.3 0.09
Projected Profitability
* 9% market share in year 5 68% 33% 0.01
o Estimated sales in year 5 $146m 18m 0.00
Strategic Value
o Strategic importance 9.6 7.3 0.08
e Fit with Strategic plan 9.8 8.4 9.24
Fit with Business
e Intellectual property protection 7.1 6.7 0.80
e Fit with mfr. Capabilities 7.8 6.7 0.92
e Fit with distribution channels 8.8 8.0 0.61

Note: Items measured on 10 pt. Scale, 10=high, 1=low

Source: Eric von Hippel's class - “How to cr:

B
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Essential Definitions
“Breakthrough:”

e Determines Future Business Growth and
Margins

e Major Product line >20% of Division Sales

Incremental improvement:

B : Incremental Break-
e Valuable to existing business el
e Extension to existing line Traditional 3M 41 1
Method
LU Method 0 5
At 3M

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



Lead User Method

 Phase 1: Laying the Foundation

— Identify markets and the type of level of the innovation desired by the
key stakeholders

e Phase 2: Determining the trends

— Find the broad trend from the people who have a broad view of
emerging technologies and leading-edge applications in the area

e Phase 3: Identifying Lead Users

- A networking process to identify the lead users

e Phase 4: Developing the breakthroughs

— Lead user workshop to develop product/service concepts and ideas

Source: Eric von Hippel’s class - “How to create breakthrough products and services”
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Toolkits - the basic idea

The standard, “find a need

and fill it” product The toolkits development
development model model
Solution Need Information Solution Need Information
Information (“What do I want”) Information (“What do [ want”)
(“What is O (“What is O
0 1) O . ” O
ossible? ossible?
p ) Pt p ) =
O O
O Customers O
Supplier ® Supplier ® Customers
O O
O O
O O
O O
o O

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
brought together at a single site.

- Need information is usually found at user sites.

— Solution information is usually found at
manufacturer sites.

Software Supplier Software User

: Need
Solution .
_ Informatio
Information o

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



But need and/or solution information can be
very costly to transfer from site to site
- it is often very “sticky.”

Why?
- Information needed by developers may be tacit

e 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 product that way!”

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



How should companies respond to
sticky information?

— If need information is very sticky, and solution
information is not, product design should be done at the
user site;

— If solution information is very sticky, and need
information is not, product design should be done at the
manufacturer site (The traditional pattern).

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



Manufacturer-Based Design

Manufacturer design tasks

e Have solution information
Acquire need info from user
e Design product

User-Based Design

Manufacturer design task

User design task

Need Info
Source

User design tasks

eHave need information
e Acquire solution information
eDesign product

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




Why sticky information means manufacturers
should transfer toolkits to users

Economics 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 need
differs

Example:

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

ASIC Manufacturer

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




How do you design a toolKit?
There are two major tasks

A. Separate out development tasks
that are custom “need-information
—intensive” and assign those to
users.

Impact on Product architecture can be
major

— Custom cake vs custom pizza;

— “Full-custom” IC vs custom ASIC

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 use

“Full-custom” IC Design vs “Gate Array IC Designs”




(B) Toolkits for users contain:

Tools to carry out trial-and-error
design:

1. That are “user-friendly”
2. That offer the right “solution space”

3. That offer libraries of pre-designed
modules

4. That can translate from user-
%e to producer language
w1t out error

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



Toolkits should help users to do the trial-and-error
work of problem-solving in design

e Design a possible solution

e Develop models
prototypes

e Test model/prototype
In real or simulated use
environment

e 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 trial-and-error

Four steps in trial-and-error-process:

ASICs example

Design Design custom circuit

Build Create functioning
prototype

Test Take prototype for a “test
drive”

Analyze Compare expected and

actual results. If needed, do
trial-and-error cycle again.
(“Iterate”)

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



