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Abstract
Founded in 1891, Stanford University is a private research and teaching 
university modeled after Cambridge and Oxford but with a strong element of 
basic and applied research.  

The success of Silicon Valley arose out of the culture created by Hewlett 
Packard more than 60 years ago.  Today, the Silicon Valley economic model has 
been adapted and is going global.  The Stanford –

 

Silicon Valley interactions 
have evolved over the past 20 years. This talk explores the guidelines 
developed two decades ago at Stanford to manage conflicts at the

 

interface.

Transfer of University Innovation to Industry:
Paths and Pitfalls
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From Berkeley to Silicon Valley 
to Stanford

Completed studies in physics at the University of California, Berkeley -

 

1964
Took position at Start-up Company in Mountain View, CA

Spectra Physics –

 

employee at first Laser company 1964
Stanford University –

 

PhD in Applied Physics

 

1969

Chromatix

 

Start-Up company

 

1969
Assistant Professor at Stanford

Quanta-Ray Inc Co-founder

 

1974
Lightwave

 

Electronics

 

Co-founder

 

1984
Dean of Research Stanford

 

1987
Return to teaching and research

 

1992
Mobius

 

Photonics

 

2005

Contribute to Professional Societies and to Science and Technology
Policy in California –

 

Chair, California Council on Science and Technology
An academic career can be combined with outside entrepreneurial
and service activities if conflict of commitment and interest issues 
are properly managed.
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The Spirit of Stanford University

Founded in 1891, at first Stanford emphasized a ”practical 
education”

 

to assist industry to build the economy of the West. 
Stanford was open to both men and women.

“Of all the young men come to me with letters of recommendation, 
the most helpless are college young men.” Senator Leland Stanford.

Later, Stanford modified his stance on a “practical”

 

education 
and observed that

“a man will never construct anything that he cannot conceive.”

and extended the curriculum to include liberal arts.

Stanford -

 

a Private Research University
The University was viewed as an organization of “Technical Scholars”
by Terman

 

who promoted interactions and connections with industry

Stanford followed a model of investing in new faculty by promoting
“Steeples of Excellence”

Stanford is an international university with students from all parts of the globe.
( 1/2 of graduate students are from outside US) 

6753 undergraduates   8093 graduate students   1410 faculty members
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Hewlett

 

Packard—The

 

DNA of Silicon Valley

Founded in 1939 after Terman

 

suggested that David Packard and Bill Hewlett
return to the West Coast to start a new company.  HP set the unique culture of

Silicon Valley by investing in the community and the university.
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HP Mission Statement regarding Stanford -

 

1987
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David Packard, Bill Hewlett, and Bill Gates 1996

Passing the torch to the next generation.

David Packard and Bill Hewlett met with Bill Gates at the dedication of the 
Gates Computer Science Building.  
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Silicon Valley looses a mentor and friend

David Packard wanted to give all of his people -

 

not just the
managers -

 

a chance to have a fulfilling career.
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From HP to Google

Prelude
Cyrus Elwell, immigrant from Australia founds Federal Telegraph

 

1911

The $100 Idea
Sigurd

 

and Russel

 

Varian invent the Klystron start Varian

 

1935

Fred Terman

 

persuades Hewlett and Packard to return to Bay Area
Bill Hewlett and David Packard start HP in garage in Palo Alto

 

1939

Stanford Research Park

 

established by Terman

 

1951
Stanford Shopping Center

 

created an income source

 

1955

Disk Storage

 

IBM -

 

1955
Integrated Circuits  Fairchild 1957
Laser company

 

Spectra Physics 1962 (R. Byer

 

joins SP in 1964)

“Silicon Valley”

 

coined by Don Hoefler

 

in 1971

Adv Computing

 

SUN, Silicon Graphics Inc 1982
Biotechnology

 

Genentech
Software

 

Adobe (S. Byer

 

joins in 1987)
Personal Computer

 

Apple
Internet

 

Yahoo! 1994
Search Engines

 

Google 

Silicon Valley

 

Goes Global

 

1990’s
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Example of Stanford Spin-off companies

Company

 

Annual Revenue

Hewlett Packard

 

$80 billion
Cisco Systems

 

$22
Sun Microsystems

 

$11
Yahoo

 

$3.6
Google

 

$3.2
KLA-Tencor

 

$2.1
Varian

 

$0.9 
Silicon Graphics

 

$0.7

Dozens of companies formed at the PEAK OF THE BUBBLE in 2000 are no 
longer in existence.

Of all start-up companies, only 1 in 10 are profitable, 3 in 10 stay alive 
and the balance go out of existence.
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Silicon Valley Today

Total revenues in the Valley

 

$1250 billion
The 10 largest companies

 

$  600 billion
The ~3000 small companies     $   90  billion

Stanford University Stanford University spin-offs

Of 3500  small companies 1000 are spin-offs
Average # employees

 

~20
Revenue per employee

 

~250k
Revenue for small spin-offs

 

$10 billion

Of all large companies  ~1/3 are spin-offs

Revenue for 100 large Co’s

 

$ 200 billion

~ $ 400 billion dollars in revenue or approximately one-third

 

of the 
Silicon Valley revenue is spin-off from Stanford University.Stanford University.
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Silicon Valley Business Guide
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Silicon Valley –

 

factors for success

What fraction of companies have used Stanford Technology 
either directly or indirectly in their business?

The Question

Technology transfer from Stanford
to companies fueled the growth of

Silicon Valley

The Myth

Stanford’s contribution to Silicon Valley
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Stanford’s Contribution to Silicon Valley

Of the >1000 Companies SPUN-OUT from Stanford UniversityStanford University

ONLY 5%

Or

1 in 20

HAVE USED TECHNOLOGY 
DERIVED FROM Stanford UniversityStanford University!!

The Answer
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StanfordStanford’’ss

 

contribution to Silicon Valley

<<technology>>

 

the

 

mythmyth

<<educated students>>

 

the factfact

Probably the single most important contribution Stanford University Stanford University 

has made to the development of Silicon Valley Silicon Valley was to attract and 

to educate talented students, many of whom elected to remain in 

the Bay Area.
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Silicon Valley—Factors for Success

FACTORS for SUCCESS

Entrepreneurial Attitude

Land Resources

Educated People

$ Venture Capital $
Lawyers!

Risk taking encouraged—
FAILURE allowed!!

Government R&D Labs
(LBNL, LLNL, AMES, SLAC)

DIVERSE
and mobile work force with global reach!
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Silicon Valley—Factors for Success

FACTORS for SUCCESS

Entrepreneurial Attitude

Land Resources

Educated People

$ Venture Capital $
Lawyers!

Risk taking encouraged—
FAILURE allowed!!

Government R&D Labs
(LBNL, LLNL, AMES, SLAC)

DIVERSE
and mobile work force with global reach!

SUCCESS is CELEBRATED!
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Internationalization of Silicon Valley

The Silicon Valley model is successfully adapted to regional economies

• Seed the region with young entrepreneurs who have studied and worked abroad
Associations with scientists, engineers and business leaders have led
to presentations and discussions around the world.

The University and Silicon Valley – education at the interface.
Examples of Global Regions visited

Quebec, Canada

 

1992
Minnesota, USA

 

1993
Sendai Japan

 

1994
Hinschu, Taiwan

 

1996
Sydney, Australia

 

1996
Oslo, Norway

 

1997
KSVF, Osaka, Japan

 

1998
RIKEN, Tokyo, Japan

 

1999
CREOL, Orlando, Florida

 

1999
Bay Area Economic Forum

 

2000
Vienna, Austria

 

2000
Barcelona, Spain

 

2001
Agilent, Palo Alto

 

2003
Sendai, Japan

 

2006
Ottawa, Canada

 

2007
Barcelona, Spain

 

2008
Venezuela, South America

 

2008
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Creating New Global Valleys

The Globalization of Silicon Valley
Creating New Valleys

• Adapt the model to reflect regional history, customs and practices

•Build on regional strengths

• Form associations to facilitate university, industry, and government interactions

• Seed the region with young entrepreneurs who have studied and worked abroad

• Encourage a DIVERSE and mobile work force with a wide range of skills

• Create a knowledge society by investments

 

in the regional educational institutions 

at all levels

Encourage risk taking, tolerate failure,   CELEBRATE SUCCESS
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Spotlight on Munich
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Can Kyoto become a version of Silicon Valley?
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SENDAI -

 

The Tera-Photonics Project

Build ‘Steeples of Excellence’

 

Be international in scope.
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The Research Park &

 
the Stanford Shopping Center

Terman

 

established research park in 1951

 

--

 

only 50 acres at beginning

Idea was not considered of value; but Varian and then HP moved into the park.
50 years later the Stanford Research Park is 660 acres and over 40 companies

However, use has moved from light manufacturing to legal firms and offices
Some space set aside to facilitate start-up opportunities
Revenue taxes go to City of Palo Alto

Terman

 

conceived of the Stanford Shopping Center in 1955
Today, one of the most successful centers in Bay Area
Provides ~1/3 of Palo Alto City income from taxes on sales proceeds

Joint ventures with local cities are of value to the broader community
and to the region.  However, success takes time ~ 50 years.
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Industrial Relations Program

First industrial relations program established in 1955
Aeronautics and Astronautics forms joint activities with companies
In 1961 EE Department starts Solid State Industrial Affiliates Program

Goal of Industrial Relations program is to support teaching and research 
and facilitated access to ideas and to students

University provides
Facilitated Access

 

to research
Introduction to educated students
Neutral meeting ground for companies

Companies provide
Annual support for teaching and research
Motivation for promising research topics

Students

 

benefit by interactions with company scientists and engineers
University

 

benefits by new ideas and support for interactions
Companies

 

benefit from facilitated access to ideas and students
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45 Separate Programs reach more than 400 companies

Stanford adopts de-centralized

 

Industrial Affiliates model 
with faculty members responsible for forming and 

operating the Programs

Today more than 45 separate programs on Campus involving
more than 400 companies with a global reach.
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Technology Licensing -

 

OTL
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Technology Transfer –

 

Building relationships
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Professor Richard Zare, Chemistry -

 

Inventor

“I am someone who
dreams about
making revolutionary
changes in the world
through science.”
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Professor Gordon Kino –

 

Ginzton

 

Lab -

 

Inventor
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Professor Robert Byer

 

–

 

Applied Physics -

 

Inventor

Never undertake a 
project unless it is manifestly
important and nearly impossible
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OTL reaches $1 billion cumulative income Nov 2005

Office of Technology
Licensing was founded
In 1969

The model for the Office is to bring 
technologies to the commercial 
market by building long term 
relations with companies.  

More than 400 companies have licensed 
from Stanford since inception.

Successful inventions include:
The Cohen-Boyer gene splicing

FM frequency synthesizer (Yamaha)

Fiber amplifier (Litton)
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The 1990’s:  Managing Conflicts –

 

Serving the Community

Licensing
Licensing to “start-up”

 

companies

Investments
Investments in “start-up”

 

companies

Equity Acquisition
Equity in lieu of cash as compensation

Conflict of Interest
Conflict of Commitment and Interest

The University is an institution of public trust

 

that must 
maintain integrity

 

in all aspects of its mission to educate students 
and to gain and apply knowledge through research and innovation.
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Guidelines for Technology Licensing to ‘start-up’

 

Companies

 
(approved by the Senate on November 8, 1990)

Goals
Recognize and manage conflict of interest questions
Remove focus on exclusive or non-exclusive licensing
Allow equity in lieu of cash in licensing deals

Principles 
Faculty are committed to teaching/research at the University
Quality of interactions with faculty and students is maintained
Recognize and establish procedures for managing conflicts
Conflict of interest issues:

Commitment of time and intellectual energy
Financial decisions
Student training
Hiring decisions
Independence of the department or program
Possible coercive influence over colleagues

Procedures
OTL determines that technology is to be licensed
OTL informs faculty member, chair, and dean of potential deal
Faculty member prepares written statement that addresses  

conflicts of interest
Chair consults with OTL and makes recommendation to Dean
Dean makes decision on suggested licensing arrangement 
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Guidelines for Stanford University Investments in ‘start-up’

 
companies involving Stanford faculty

Stanford may not

 

invest if faculty member has line management role.

Stanford may invest if faculty member has equity position if:
1.  Stanford is a passive investor.

2.

 

Stanford investment is limited to 10%.

3.

 

No Stanford officer is a member of the board, or an officer,
or has equity in the company.

4.

 

Subject to case by case approval of the Provost;
Any future licensing requests subject to approval.
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Equity Acquisition in Technology Licensing Agreements

Stanford University may accept equity as one form of 
compensation for license rights, subject to a conflict of 
interest review if appropriate.

One third (1/3) of the Net Equity will be issued to the 
Inventor(s) as the Inventor(s)'s

 

Shares. Following 
issuance of Net Equity, it shall be the sole responsibility 
of the Inventor(s) to manage the Inventor(s)'s

 

Shares.

The remaining two thirds (2/3) of Net Equity will be 
issued to the University as the University Share. 
The OTL Research and Fellowship Fund, administered by 
the Vice Provost and Dean of Research and Graduate Policy, 
will receive the University Share, 

All equity received by the University will be managed by 
Stanford Management Company.



SPIE Innovation Summit 2008 San Francisco Airport Marriot Hotel                             November 6, 2008

Stanford University Conflict of Commitment -

 

Faculty

Conflict of Commitment
Stanford faculty members owe their primary professional allegiance to the 
University…

Conflict of Interest
A conflict of interest depends on the situation, and not on the character or 
actions of the individual.

Conflicts of interest are common and practically unavoidable in a modern 
research university.

Faculty members

 

should conduct their affairs so as to avoid or minimize 
conflicts of interest, and must respond appropriately when conflicts of interest 
arise.

Stanford University is an institution of public trust:
Faculty must respect that status and conduct their affairs in ways 
that will not compromise the integrity of the University.
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Global Economic Growth Through Innovation

Sustained economic growth through Visionary Innovation 
was the

paradigm of the 20th

 

century.

From railroads to air transportation, 
the radio to cellular telephones,

The internet to world wide telecommunications.

Innovation is the engine that will fuel 
future economic growth.

The Bottom Line
A role of the Universities, Industry and

Government in the Knowledge Society is to 
Create Wealth on a global scale 

through visionary innovation.
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The R&D World Map –

 

Today and in 20 years

Research –

 

a global perspective

1/3 of R&D in the US 1/3 in Europe 1/3 in AsiaToday:

20 years: ~ 1/4 in US 1/4 in Europe 1/2 in Asia
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Silicon Valley goes Global

 
Stanford University –

 

a Global reach

The spirit of Stanford University
Steeples of Excellence

Support global economic development

Educate Students with a global reach

Transfer of University Innovation to Industry:
Paths and Pitfalls
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