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Innovation and the Market Place

Creative Transformations
The Schumpeterian Factor

« “The interaction of technological innovation NO
with the competitive marketplace is the _
fundamental driving force in capitalist | N nova“on?

industrial progress.” (Schumpeter, 1942)

« “...anormally healthy economy was not
one in equilibrium, but one that was N 0
constantly being disrupted by
technological innovation.” -
(The Economist (on Schumpeter), 1999) ECOnOmlC

As cited by Dr. Joseph Bordogna G rOWth

NSF ERC Annual Meeting
November, 2000
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A Started in 1985

A Goal: Boost US Competitiveness in the World Market
Place

A Method: Drive University i Industry collaboration to
new levels:

I New Innovation _ _
= new business, more jobs

I Better Engineering Education

= more productive workforce

Drive an Engineering Culture chan

In both Academia and Industry
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ERCs Today

Total Current ERC Support -- FY 2009 (21 ERCs)

Other Sources
3.7%
Other Federal 2008 =6.7%
28.2% a
2008 = 25.7%

Total NSF
Support
41.4%
2008 = 39.4%

University
12.4% 3.99, Industry
= o /0 11.1%
2008=13.2%  2008=3.1% 2008 = 11.4%

Total value of support: $160.1 million

INNOVATION EDUCATION

A 621 Patents A Over 11,000 Engineering Degrees
A Over 2000 technology licenses A 830 New Engineering Courses
A 142 new Companies started A 206 new textbooks
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AMulti University

Generation 3 ERCs

AGlobal Industrial Outreach

AExpanded KL2 and University
Outreach

AStrong Diversity Focus

AStrong Entrepreneurial Spirit

ATransformative R&D
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Production Capacity by Geography A Taiwan Japan and Korea

China
us

e = 12% are leading the SSL charge

14%

A Samsung, in particular, is
making HUGE investments
In LED technology and
Intellectual Property

A China will soon emerge as
the largest supplier of LED
Lighting

CANACCOREL Adams
Second Cycle Report, 2009

How does the US become a global partne

In the future of Lighting?
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THE CASE FOR'A NATIONAL RESEARCH PROGHEAMCOINDUCTOR
LIGHTING

Roland Haitz and Fred Kish, Hewldackard Company, Palo Alto, CA 94304

A Brief History of Lighting

Jeff Tsao and Jeff Nelson, Sandia National Laboratories, Albuquerque, NM

Candles ang Lamps Bulbs and Tubes Semiconductors
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120 Lm/W by 2010

A 1998 White LED performance:

18 Lm/W (about same as bulb)

120 Lm/W was needed
to meet
Kyoto Protocol Commitments

About the same time, Dr. Y. S. Park at the Office of Naval Res
held a small meeting of LED and Lighting expettsask the
Question:

Is LED based lllumination possible?
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SemilLEDs’ Customers Confirm New I-core™ LED Achieves Over 120 Im/W
2009-12-31

AAlso demonstrated in production by
Nichia and Cree (perhaps more)

ADemonstrated in lab by 4 or 5 other
companies

ANow, what do we do with it???




SMART
LIGHTING

/@

HOME and % APPLICATIONS AND
OFFICE =y IMPACTS
X Conventional [Adaptive Lighting] | & MEEE
Lighting: _ < 1
Limited Controllability HEALTH
Limited Efficiency [Personal Lighting] <
| SENSING and
Solid-State IMAGING [information]
Lighting: COMMUNICATIONS
Controllability [Dual-Use]
Efficiency | ENERGY EFFICIENCY

Smart Lig hting/'/' [Infrastructure]

Systems:
Adaptibility
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Chickens are BIG Business

Poultry Market Breakdown (2008)

M Broilers
mEggs
Turkeys

Total US Poultry Market - $35.8 B
USDA, 2009

How can Lighting impact Poultry Revenues?



P4 CFL versus Bulbs: Birds Eye View
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Tina M. Widowski, Linda ]. Keeling, and lan }. H. Duncan

Department of Animal and Poultry Science, University of Guelph, Guelph, Ontario, Canada
NIG 2W1. Received 27 November 1991, accepted 18 February 1992,
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Circadian Adjusted Lighting
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