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Nanotechnology R & D Act of 2003

Originally co-sponsored by Rep. Mike Honda and House Science
Committee Chairman Sherwood Boehlert as HR 766

The bill later renamed after bipartisan conference committee
negotiations as S 189, but very similar to the original proposal

Signed in to law by President Bush on December, 03, 2003, the hill
authorizes $3.7 billion over the next four years for a National
Nanotechnology Initiative or, NNI

NNI creates Nanotechnology Research Centers, implements education
and training programs, study of societal and ethical effects of
Nanotechnology, strategies to bring products in the market place, etc.

The bill included a series of coordination offices, advisory committees,
and regular program reviews to ensure efficient use of money

Rep. Honda called it a shot in the arm for Silicon Valley and for the
country’s economy




Nanotechnology Impact

“Nanotechnology offers the promise of breakthroughs that will
revolutionalize the way we detect and treat disease, monitor and
protect the environment, produce and store energy, and build complex
structures” — the White House, December, 2003

Over 1,000 companies are currently working to take advantage of the
unique the nanoscale effects that will drive commercial development

Nanotechnology will lead to breakthroughs in old-line industries as well
as give rise to completely new technologies, will lead to new products,
new businesses, and new industries

The US Government predicts a world wide market of $1 trillion by the
year 2017
In the US, the possibilities offered by Nanotechnology will impact over:
350,000 chemical, materials, and petroleum engineers
180,000 life sciences engineers




Creation of BRTFN

Created with a view that State of California must now embrace the
Nanotechnology challenge to preserve it's technology leadership and
economic strength

State Controller Steve Westly and Congressman Mike Honda
appointed a Blue Ribbon Task Force on Nanotechnology in December
2004 under the working Chairmanship of then Director of NASA Ames,
Scott Hubbard

BRTFN’s mission is to evaluate the status of Nanotechnology in
California and recommend what actions are needed on the part of
State and Federal policy makers to ensure California’s leadership in
this emerging field

BRTFN had Selection Committee of 7 members that chose close to 48
Task Force Members, and 9 Special Executive Advisors

The BRTFN was then sub-devided in five teams; Commercialization,
Education, Infrastructure & Assets, Policy & Ethics,and R & D
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Importance of Nanotechnology to
California

California has the eighth largest economy in the world, in terms of Gross
Domestic Product

California used to be 5t largest economy before the recession hit us, clearly
to retain our leadership position and to protect the health of our economy, we
must be a major player in the Nanotechnology revolution that is upon us

State boasts a leadership position in many large and growing markets, most
notably in semiconductors and biotechnology

Nanotechnology plays a critical role of ‘innovator’ for these markets, enabling
both the next generation of semiconductor devices with nanoscale feature
sizes and the engineering of new drugs at the molecular level

Nanotechnology provides edge in emerging markets such as clean energy

Next generation ‘disruptive’ technologies achieved by controlling and
manipulating matter at the nanoscale and new by materials thus borne

New markets will emerge in the State from defense and security to biology
and medicine




California’s current Nanotech
Infrastructure

California has all the necessary infrastructure elements for success; with it's
world class universities, national laboratories, and private industry base

The University of California system houses; California Institute for
Quantitative Biomedical Research (QB3), California Nanosystems Institute
(CNSI), California Institute of Telecommunications and Information
Technology (CallT2), and the Center for Information Technology in the
Interest of Society (CITRIS), in addition Stanford and Cal-tech are amongst
the top research institutes in the field of Nanotechnology

Second component consists of National Labs in California; NASA Ames,
LBNL, LLNL, as well as Sandia National Labs in Livermore

15% of the world’s Nanotech companies reside in California, 27% of the USA
Nanotech companies reside in California,

Bulk of California’s industrial capability lies with it's existing high-tech
companies, particularly those in Silicon Valley

Based on; research, industry, venture capital, innovation, work force , and
costs, California ranked #1 State for Nanotechnology by Small Times in




BRTFN Findings

California must build upon it's strengths, through ongoing and reliable support
for research in Nanotechnology

State must foster development of special service industries important to
Nanotechnology industry

There needs to be coordinated approach to Nanotechnology investments

State’s Nanotechnology assets and infrastructure need to promoted and
marketed within the US and to the rest of the world

California needs to bridge the gap between innovation and commercialization
to reap the benefits of Nanotechnology revolution

Education system in the State should prepare workers at all levels for
employment in the emerging Nanotechnology Industry

State must address resident concerns about the uses of Nanotechology
State to be an early customer for beneficial applications of Nanotechnology
State should ensure a favorable business climate in California




Recommendation 1
Build on California’s Existing Strengths

California is well established in semiconductors and biotechnology, leverage
this to assert state leadership in nanoelectronics and nanobiotechnology

Develop State response to tax incentives and grants offered by foreign
governments and subsidies offered by other states in the US

Provide increased state funding for California universities to compete for
nationwide consortia research grants, like the other states are doing to help
their universities involved in Nanoelectronics Research Initiative (NRI) in
collaboration with industries located within them

Improved access to and resource sharing of strong existing Nanotech
infrastructure, this is particularly helpful to startups who can avoid costly
duplicate investments on their own - by leveraging on what'’s out there

Nanotechnology Business Clusters close to research universities and
research labs, State could provide various tax incentives for investing in,
buying capital equipment for, or training people, in this emerging industry,
even tax holidays from state income tax should be considered




Recommendation 2
Bridge Innovation/Commercialization Gap

Allocate state alternative investment management funds, like CalSTRS
and CalPERS to seed stage Nanotech VC funds

State should provide applied research matching funds to innovation
centers in conjunction with private investment similar to UC Discovery
Grant and national lab CRADA programs

Launch a State wide Small Business Innovation Research program
modeled after the federal SBIR program

California policy makers should strongly encourage public universities
and state based national labs to institute simple and clear licensing and

intellectual property processes that accelerate the transition of ideas
from the lab to the marketplace




Recommendation 3

Promoting, Marketing, and Coordination
|
Promote and Market California’s world class Nanotechnology assets

with the help of organizations such as Bay Area Science and
Innovation Consortium (BASIC), and other similar organizations

California should publicize it's technology leadership within the United
States and world wide by hosting large regionally focused events such
as “Nano Tech Event’ that could last from a few days to week long

State should sponsor a California Nano Portal. Universities, national
labs, consortia and private industry should be enlisted to cooperate and
maintain their individual content

California should develop a state led effort to pursue federal funding
opportunities. This could be accomplished through an existing regional
or State organization or chartering of a new organization to accomplish
this goal




Recommendation 4
Launching California Innovation Initiative

The State should provide continuous funding for the four California
Institutes for Science and Innovation; QB3, CNSI, CallT2, and CITRIS

State should explore ways to increase angel, early stage, investment in
startups that are commercializing converging technologies

State agencies should identify specific areas where the State can be an
‘early customer’ of new technologies

State Legislature should take steps to expand California’s work force in
bio, info, and nanotechnologies. California Teach initiative should
target training of additional 1,200 math and science teachers annually

State should provide mid-career professionals with re-education
assistance programs and reduced interest rate loans to receive
education from a California public institution in an emerging field of
science and engineering




Recommendation 5
Preparing Globally Competitive Workforce

State of California should require at least one hour each of quality math and
science instruction daily for all K-12 students. Given the present weakness of
math and science instruction in low and middle income neighborhoods, the
State should make its highest priority the extensive recruitment and training of
new teachers and the professional training of existing teachers

State should encourage California’s high-tech companies to work with the
State’s Regional Occupational Centers to assist in the creation of training
courses that would support technology manufacturing

State should provide new funds in Univ. of Calif., State Univ., and Community
College systems to create new inter-disciplinary courses in Nanotechnology

Federal Govt., should minimize visa delays and other barriers seen by
talented foreign students who want to come and study in our Universities

State should provide funding for retraining of mid-career professionals

State should encourage fed labs and others to form a state wide collaboration
of science museums to come up with Nanotech exhibits for school kids




Recommendation 6
Ethical, Environmental, & Societal Implications

Cal/lEPA and Dept of Health Services should:

Track health data about nanotechnology so that appropriate and timely
actions can be taken before problems develop

Promote environmentally beneficial applications of Nanotechnology through
an active program of research, pilot projects and field trials

Negotiate an informal exchange and problem solving agreement with
Nanotechnology manufacturers concerning responsible stewardship of
Nanotechnology products

Lead in the implementation of responsible environmental applications of
Nanotechnology




Recommendation 7
Business Climate Concerns In California

The State due to high energy cost, workers comp issues, corporate taxes,
etc., puts California manufacturers at a competitive disadvantage

State policy makers should evaluate alternatives for improving the
business climate and leveling the playing field with incentives such as tax
holidays, sales tax exemptions, etc.

State of California should work with it's Federal Legislative delegation to
explore avenues to have the current SBIR regulations changed to permit
companies that are owned in majority by VC funds to qualify for SBIR
awards




Recommendation 8
Continue the BRTFN Mission

The State should empower one or more regional consortia to
continue efforts to build partnerships and collaborations
encompassing the breadth and diversity of California institutions
iInvolved in nanotechnology research and commercialization

Empower a non-government consortium, based on an existing

non-profit, and provide public support and resources to carry
forward the work of BRTFN




(Published in San Jose Mercury News, December 19, 2005)

Blue Ribbon Task Force members believe that a vision for the
nanotechnology industry has to extend to education and training.

Dhaval Brahmbhatt believes the future begins in California's
elementary schools, where math and science need to be ingrained in
the curriculum. The task force is recommending that all K-12 students
be given an hour each of science and math every day.

The proposal doesn't stop there. Brahmbhatt and others on the task
force's education subcommittee believe that those already working in
technology need to be given retraining so that both they and the
industry can have a broader scope. ~"We think this is fundamental,"
said Brahmbhatt, the president of a small nanotechnology company in
San Jose and the head of the Bay Area nanotech council for the
Institute for Electrical and Electronic Engineers.
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Need to Address the Killer Gap

The US Govt. expects a Trillion dollar market over the next
decade

By now the US Govt. has spent several billion dollars in
Nanotechnology research

But a lot of companies will die in the space that separates |
valuable research already done from the promised
commercialization

There is a need for funds ear marked to help bridge this killer
gap (other wise called “Valley of Death”)

On June 23, 2004, Congressman Honda introduced HR 4656 to
help bridge this “Killer Gap” — a step in the right direction

Time has come to productize/commercialize valuable research
by focusing on crossing the “Valley of Death ” with funding help




Example - How a City Changed ! &%

Bio-tech’s Economic Impact on the City of South San Francisco
Biotech began and flourished in the City of South S an Francisco
Biotech industry started with Genentech (founded 197 6)

Genentech chose So. SFO because there were noroad  blocks
from the city for a new technology based startup co mpany

In 2004, Genentech reported sales of $4.6 billion

There are about 85 bio-tech companies now inthisc ity and is
regarded largely as the Bio-tech Capital of the wor Id

Bio-tech changed the City of South San Francisco, a much larger
impact can be expected from Nanotechnology for a com munity
willing to make a commitment to invest in it’s futu re

Genentenh
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SF Bay Area Engineering Community
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IEEE SF Bay Area Nanotech Councill

www.ieee.org/nano
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Philosophy:

Now Is the time to get the engineer involved to
bring to reality many products resulting from the
phenomenal scientific research in the field of
Nanotechnology that has taken place for the last
10 years or more, this would help realize the
projected trillion dollar worldwide market for
such products by the middle of next decade, and
change significantly the world as know now
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Our Differentiation:

« Focus on the Engineer

Near term and closer to ground applications focus

Geographically San Francisco Bay Area Focused Group
Focus on local Professionals hurt by DOTCOM/TELECOM busts

Advance IEEE in SF Bay Area through Nanotech activit  ies

Help improve LOCAL ECONOMY by promoting Nanotechnol  ogy

 Help NANOTECH entrepreneurs accomplish their dreams
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Why retrain/reeducate E‘nglneers?-

Engineers are needed to transfer technologies from research labs to real
products in the market place

Due to Outsourcing, DOTCOM & TELECOM busts, etc., Silicon Valley high-
tech unemployment is high, need to RETRAIN the old High tech work force to
new Nanotech work force

The FORGOTTEN ENGINEER can provide a much bigger bang for the buck
by getting ready in a shorter time and less training

Retraining to focus on Nanotechnology aspects that relate to local high-tech
iIndustry such as molecular memories, help extend Moore’s Law in
semiconductors, MEMSs, etc.

Startups are already hiring Semiconductor industry engineers but have to
spend precious capital on retraining them

Larger companies are hiring researchers and some engineers, but spend
close to a year training them in specific nanotech fields




Re-education topics for‘Englneers} '

Short term Graduate Level training of one to two semesters in;
Metrology, CVD, Etching, lithography, testing, device physics,
material science, organic & inorganic molecular chemistry, CNT
basics, nanotech’s health & environmental impact, etc.

Curriculum needs to include site visits to NASA Ames, LBNL,
Stanford University, UC Santa Cruz, UC Davis, etc.

Technician Training for BS and lower level students that also
lasts for less than a year, to be taught at community colleges
(e.g. Foothill-DeAnza College System), to assist engineers

Continuing education offered by IEEE, SBA (SBDC), and others
In areas such as Government Grant Applications, Government
Contractor Training, Small Business Financing, Entrepreneurial
Training, etc.




Nanotech Education Involvement 5%

* Adjunct Faculty, Nanotechnology, at Santa Clara University
Graduate School of Engineering

« Chairman, Berryessa School District Advisory Council (BDAC)
in North Valley area of San Jose




Investment ($M)

International Nanotech R&D
Investment
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Other

Europe

Public (National, regional, state)
Total = $4.6 billion

Global investments in 2004

(Total=%$8.6 billion)

$400 million by
U.S. states

Source: Lux Research

PHY chip Corporation

Other

Private (Corp. + VC)
Total = $4 billion
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Measures of U.S. Competitiveness:
High Impact Scientific Publications

Growing % of articles in “high impact” journals* are on nano
U.S. share is >50%; even though U.S. investment is ~25%
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Measures of U.S. Competitiveness:

Patents
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NNI FY 2006 Budget Request
Total = $1,054 million

EPA
NASA JSDA DHS & DOJ

NIST
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Where do we stand?
Areas of private sector activity in U.S.

Nanotech-Involved Companies: Target Industries

. Aerospace / Auto /
Various / unknown Transport

Other

Military / Defense / Substance
Detection and Analysis

Chemicals /
Films / Plastics

Energy/ Alt. Power

Electronics /
Appliances / HVAC

Displays / Optical Components

Semiconductors
and IC

Consumer Products:
Clothing and Textiles

Biotech / Diagnosis / Delivery / Data Storage /
Discovery / Procedures Memory Systems

Source: Small Times Media (2004)
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With NASA Chief & US Congressman

(Left-Scott Hubbard Head of NASA Ames, Right-Mike Honda Vice-Chair Demo. Party)




.Nith US Congresswoman Nancy Pelosi

(Head of Democratic Party in US Congress)




With HRH Prince Charles

(Environmental Impacts and Health Benefits of Nanotechnology)
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.With Mayor Newsom of San Francisco

(Solar Energy and Environmental Impacts of Nanotechnology)




