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Stephen Ezell 
Senior Analyst, Information Technology and Innovation Foundation (ITIF) 
 
– Focus on science, technology, and innovation (STI) policy. 
– Co-author of Innovation Economics: The Race for Global Advantage (Yale,  2012).  
– Co-founder of Peer Insight in 2003 to help develop the science of service innovation.  
– Developed new service innovations at The NASDAQ Stock Market. 
– Co-founder of Brivo Systems, a Web-based security systems provider. 
– BA, Georgetown University School of Foreign Service.     
– Contact information: 
 

Office: (202) 449-1349 
Mobile: (202) 465-2984 
E-mail: sezell@itif.org 



ITIF is an economic and technology policy think tank 
committed to articulating and advancing an 
unabashedly pro-productivity and pro-innovation policy 
agenda internationally, in Washington, and in the states. 
   

ITIF focuses on: 

 Innovation and competitiveness 

 Science/technology policy 

 Digital transformation (E-commerce, e-government, e-
health, etc.) 

 ICT and economic productivity 

 Broadband/Internet tech policies 

 Energy innovation/Climate change policy 
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 The improvement of existing or the creation of entirely new 

products, processes, or services. 

 

 The creation of new value for the world.  

 

 The transformation of existing conditions into preferred ones. 
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What is Innovation and Why Does It Matter?  

 It’s the core driver of modern economic growth. 

 

 90% of the variation in the growth of income per worker  

across nations is attributable to innovation.  

 

 

 

*********** 



Competitive Separation 
 

Create separation 

from your  

competitive set 

Do something that 

customers value highly 

and that your competitors 

either cannot or will not do 

 

Thereby gaining bargaining 

power to earn revenues and 

margins 

 

* Competitor 1 

* You 

* 

Competitive Set 

Competitor 2 * 
Competitor 3 * 

© 2006, TCG Advisors LLC 
Used with permission 



Sustaining 
Innovation 

Breakthrough 
Innovation  

Constant Improvement 

Reliability 

Scale 

New Solutions 

Unexpected Surprises 

Experimentation 

Responding to Trends Leveraging Trends 



Impossible Impractical Possible Expected Required 

Innovation Continuum 



Impossible Impractical Expected Required Possible 

Sustaining 
Innovation 



Impossible Impractical Expected Required Possible 

Breakthrough 
Innovation 



Impossible Impractical Expected Required Possible 

Sustaining 
Innovation 

Breakthrough 
Innovation 
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A Balanced Allocation of  Innovation Resources/Efforts 
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Expected Returns from Innovation Investments 
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What is Silicon Valley? 

• 1,854 sq. miles 

• 2.9 million people 

• 1.4 million jobs 

• Represents world’s 

19th largest economy 
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Innovation-Based Jobs Represent a Larger Share of  
Employment in SV than Anywhere Else in the U.S. 
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1) The world’s greatest assembly of scientific research capacity: 

 

 Five world-class research universities: 
 UC Berkeley, Stanford, UC Davis, UC Santa Cruz, UC San Francisco 

 

 Five U.S. national laboratories: 

 Lawrence Berkeley, Lawrence Livermore, Sandia, NASA Ames, and 

the Stanford Linear Accelerator (SLAC) 

 

 Multiple world-class research institutions: 

 Xerox PARC, SRI, CITRIS, IFTF, JBEI, Buck Center on Aging 

 Corporate research labs: HP, Google, Agilent, Intel, Genentech, IBM 

 

2) Seven decades of intensive federal R&D, seeding $$ and technology 

 On average, Santa Clara county received more federal funding for 

R&D than any other U.S. county from 1950 through 1995 

 DoD/DARPA a key driver of investment and innovation 

What Makes the Bay Area/Silicon Valley So Special? 
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3) World-leading access to risk capital: 

 40 percent of U.S. venture capital invested in Silicon Valley/Bay Area 
 7 of the Top 10 U.S. VCs in terms of funding and exits in the Valley. 

 

4) Many of the world’s most innovative companies 

 6 of the top 10 technology companies globally, with a combined 

market cap of $1.8 trillion, are located within a 10 sq. mile radius. 

 Silicon Valley’s startup ecosystem is 3x bigger than New York City, 

4.5x bigger than London, 12.5x bigger than Berlin. 

 

5) Inviting location for high-skilled talent, especially foreign immigrants 

 % of Bachelors, Masters, PhD holders twice the national average. 

 More than ½ Bay Area startups have at least 1 foreign-born founder.  

 

6) A distinctively entrepreneurial, innovative, and collaborative culture. 

 

This has given rise to a virtuous, self-sustaining innovation ecosystem. 

What Makes the Bay Area/Silicon Valley So Special? 



Silicon Valley’s Innovation Ecosystem 
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Federal Investment Catalytic to Silicon Valley’s 
Formation and Continued Dynamism 

 DoD investments into integrated circuits foundational to Shockley 

Semiconductor, Fairchild Semiconductor, and later Intel in the Valley. 

 

 DARPA played key role in developing Internet/ 

other key information/communications techs.  

  

 Semiconductors; 

 Supercomputers; 

 Lasers; 

 GPS; 

 The Internet; 

 Search Engines 

 Artificial Intelligence; 

 Speech Recognition Technologies; 

 Magnetic Resonance Imaging; 

 The Shale Gas Revolution 
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Example: The Role of  Basic Research in the iPod 
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 In the mid-1990s, two graduate students received part of a $4.5 

million digital libraries research grant from NSF, seeking to 

better understand, sort, and find information using the Web. 

 They used the funding to develop the BackRub algorithm, 

precursor to the Google search engine.   

 Today, Google has 46,000 full-time employees, and is worth 

$370 billion.  

 The return-on-investment ratio is greater than the ratio of the 

red dot to the white circle on the next slide. 

 

Federal R&D Funding Helped Launch Google 
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

Government-funded university research yields 
substantial social returns 



1. Google 

2. Cisco Systems 

3. Genentech 

4. Sun Microsystems 

5. SAS 

6. iRobot 

7. Orbital Sciences 

8. Akamai 

9. Praxis Biologics 

10.Cell Biologics 

11.Lehigh Nanotech 

12.Xenogen 

13.Momenta Pharm. 

14.A123 Systems 

 

15.Big Stage 

Entertainment 

16.Chromatin, Inc. 

17.Cognex, Inc. 

18.Aursos, Inc. 

19.FAST Diagnostics 

20.FluGen, Inc. 

21.Kionex, Inc. 

22.Response Gen. 

23.Protea Bioscience 

24.ONY, Inc 

25.Solamer Energy 

26.Spin Transfer 

Technologies. 

 

Companies with Origins in Federally Funded University Research 

28.Vaccinex, Inc. 

29.MicroMRI, Inc. 

30.Maroon Biotech 

31. ImagiSonix 

32. Immuneworks 

33.Pacific Biosciences 

34.Universal Display 

Corp. 

35.Triangle Pharma 

36.Sinmat 

37.ALEKS Corp. 

38.Banyan Biomarkers 

39.CREE, Inc. 

40.CS-Keys 
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US “Innovation Capital” 

>$475 billion 
invested in 2012 

US VC 
$24.3bn 

US CVC $4.4bn 

US Corporate R&D 
$280bn 

US Government 
R&D 

$125bn 

US University 
R&D 

$25bn 

Angel Capital

US VC

US CVC

US Corp R&D

US Govt R&D

US Unis R&D

Crowd Funding

27 



28 

Venture Capital Has Been Indispensable  

 VCs’ Mission 
 Identify and sponsor entrepreneurs with world-changing ideas 

 VCs invest approximately $25 billion annually in the U.S. 

 792 VC firms nationwide 

 Over 2,000 new companies financed each year 

 

 VCs’ Results 

 $2.9 trillion in aggregate revenue 

 12.1 million jobs created 

22% US GDP,  

11% U.S. 
Private 

Sector Jobs 



ENTIRE NEW INDUSTRIES 

Source:  National Venture Capital Association (NVCA) 

% Employment % Revenues 

Software 90% 40% 

Biotech 74% 80% 

Semiconductors/ 

electronics 

72% 88% 

Computers 54% 46% 
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Silicon Valley Accounts for 40% U.S. VC Investment   
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Silicon Valley Venture Capital By Sector 
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Silicon Valley Accounts for 13-15% of  U.S. IPOs Annually 



1. Must be led by entrepreneurs 

• They are the leaders 

• Everybody else – universities, governments, 

VCs, angels, lawyers, accountants and 

bankers – are the “feeders”  

• Feeders are essential but cannot themselves 

create an entrepreneurial community 

2. Entrepreneurs need to take a long term 

(generational) view 

3. Everybody must adopt a philosophy of  

inclusiveness 

4. People need to hold substantive activities and 

events that engage the entire entrepreneurial 

stack 

IT  ALL STARTS 
WITH ENTREPRENEURS  

Brad Feld’s 

“Boulder Thesis” 
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Silicon Valley Dominates  
The 2012 Global Startup Ecosystem Index 
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How Silicon Valley Compares to the Global Average 
of  All Startup Ecosystems 



36 

The New Innovation System is Intensely Collaborative 



Foreign Born Talent a Key Asset for the Valley 
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Silicon Valley’s Culture of  Innovation 

 Assessed 275 Bay Area companies included in 

the 2011 Global Innovation 1000 Index. 

 

 Found that a “distinct culture of innovation  

exists among Bay Area companies.” 

 

 Openness to new ideas; 

 Question the “status quo”; 

 Do things that have never been done before; 

 Set ridiculously ambition goals; 

 Easy movement of people, ideas, and capital; 

 Experiment, rapidly iterate; 

 Take acceptable risks and don’t fear failure; 

 Fail fast to succeed sooner;  

 Get to market first because scale matters; 

 It’s not how much R&D $ you invest, but how 

you invest them. 
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There are Three Types of  Companies 

1) “Need Seekers” (e.g., Apple) 

 Adopt a first-mover strategy; 

 Actively engage current and potential customers to help shape 

new products and services based on a superior understanding of 

their customers’ needs; 

 Strive to address unarticulated needs and work to be first to 

market with the resulting new products and services. 

 

2) “Market Readers” (e.g., Samsung) 

 Adopt a second-mover strategy; 

 Closely monitor both customers and competitors, but maintain a 

more cautious approach; 

 Focus largely on creating value through incremental innovations 

to their products and being “fast followers” in the marketplace. 
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There are Three Types of  Companies 

3) “Technology Drivers” (e.g., Google) 

 Follow the direction suggested by their technological capabilities, 

leveraging their sustained investments in R&D to drive both 

breakthrough innovation and incremental change; 

 Least proactive in directly contacting customers; 

 Often seek to solve the unarticulated needs of their customers 

through leading-edge new technology. 
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“Need Seekers” Dominate in the Bay Area 

 Nearly ½ of all Bay Area companies are “Need Seekers”; 

 

 Nearly 2x the national average. 
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 3 times more likely to report strong alignment than other approaches 

 

“Need Seekers” Better Align Their Innovation Strategy 
with Their Business Strategies 
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 3 to 7 times more likely to report strong alignment   

“Need Seekers’” Corporate Culture Supports Innovation 
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The Most Successful Innovators Align Their 
Innovation Strategy, Corporate Strategy, and Culture 
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What are the Successful Innovators’ Secrets? 
They Have an Innovation Strategy, Led by Senior Mgmt. 
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What are the Successful Innovators’ Secrets? 
Their Technology Teams Report Directly to the CEO 
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What are the Successful Innovators’ Secrets? 
They Continuously Refresh Product Development Talent 
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What are the Successful Innovators’ Secrets? 
They Start with Customer Needs 

Technology Products, 
services 

Amazing 
features 

Affordable 
price 

Traditional NPD Model 

cX Model 

Customers 

Compelling 
experiences 

Technology 

Products, 
services 

Customers 
we want 

Important, 
meaningful 

challenges in 
their lives 

Envision 
possible 

experiences Technical 
feasibility 

Business 
model 

Superb 
quality 



Facebook: facebook.com/innovationpolicy 

Blog: www.innovationpolicy.org    

YouTube: www.youtube.com/user/techpolicy 

Website: www.itif.org 

Twitter: @itifdc 

 

Follow ITIF: 

http://www.itif.org/

