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Executive Summary

America’s future economic growth and international competitiveness depend on our capacity to inno-
vate. We can create the jobs and industries of the future by doing what America does best - investing
in the creativity and imagination of our people. To win the future, we must out-innovate, out-educate,
and out-build the rest of the world. We also must take responsibility for our deficit, by investing in what
makes America stronger, cutting what doesn't, and reforming how our government operates so it focuses
on promoting our economic growth and preparing for the challenges of a new century.

President Obama'’s Strategy for American Innovation seeks to harness the inherent ingenuity of the
American people to ensure that our economic growth is rapid, broad-based, and sustained. Innovation-
based economic growth will bring greater income, higher quality jobs, and improved health and quality
of life to all U.S. citizens. The Strategy for American Innovation provides a multifaceted, commonsense,
and sustained approach to ensuring America’s future prosperity.

This document updates the Innovation Strategy issued in September 2009, detailing how the
Administration, the American people, and American businesses can work together to strengthen our
long-run economic growth. It begins by explaining the essential role of innovation in our past and
future prosperity, the central importance of the private sector as the engine of innovation, and the role
of government in supporting our innovation system. Building from this framework and the initiatives
set forth in the first innovation strategy document, it charts the progress of our initial efforts, discusses
additional steps implemented in the past year, and introduces important new initiatives, all captured
by the pyramid below.

| Innovation for Sustainable Growth and Quality Jobs

1 )

Catalyze
Breakthroughs for
National Priorities
* Unleash a clean
energy revolution
* Accelerate biotechnology,
nanotechnology, and advanced
manufacturing
* Develop breakthroughs in space applications

* Drive breakthroughs in health care technology
* Create a quantum leap in educational technologies

Promote Market-Based Innovation

* Accelerate business innovation with the R&E tax credit

* Promote investments in ingenuity through effective intellectual property policy
* Encourage high-growth and innovation-based entrepreneurship

* Promote innovative, open, and competitive markets

Invest in the Building Blocks of American Innovation

+ Educate Americans with 215t century skills and create a world-class workforce
» Strengthen and broaden American leadership in fundamental research

+ Build a leading physical infrastructure

+ Develop an advanced information technology ecosystem
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New Initiatives

Key Administration priorities will improve America’s economic growth and competitiveness on many
critical dimensions.

The Administration’s proposed Wireless Initiative will help businesses reach 98% of Americans
with high-speed wireless access within five years and also facilitate the creation of a nationwide
interoperable public safety network. The Initiative will substantially expand the development of
new wireless spectrum available for wireless broadband, by freeing up 500 MHz over 10 years.
Expanding new commercial spectrum is necessary to avoid “spectrum crunch” and facilitate
the rapidly growing wireless technology revolution. The initiative will support advances in
security, reliability, and other critical wireless features; accelerate wireless innovations in health,
education, transportation, and other application areas; and engage community participation
in generating and demonstrating next generation wireless applications.

The patent reform agenda is essential to reducing the enormous backlog of patent applications
at the U.S. Patent & Trademark Office (USPTO). By stalling the delivery of innovative goods and
services to market, this backlog impedes economic growth and the creation of high-paying jobs.
The patent reform legislative agenda will enable the USPTO to adequately fund its operations
through user fees and allow the agency to implement new initiatives to improve patent quality
while reducing the average delay in patent processing times from 35 months to 20 months.
Once implemented, the USPTO’s proposed three-track model will allow applicants to prioritize
applications, enabling the most valuable patents to come to market within 12 months.

The Administration is developing new initiatives to improve K-12 education with an emphasis on
graduating every student from high school ready for college and a career. The Administration’s
FY 2012 Budget will launch the Advanced Research Projects Agency — Education (ARPA-ED) to
support research on breakthrough technologies to enhance learning. The Budget also supports
continuation of the historic Race to the Top, with an expanded focus on school districts prepared
to implement and sustain comprehensive reforms. Working with a coalition of private sector
leaders called Change the Equation, the Administration is encouraging public-private partner-
ships that inspire more students - including girls and other currently underrepresented groups
—to excel in science, technology, engineering, and mathematics (STEM). The Administration will
also work to prepare 100,000 STEM teachers over the next decade with a down payment in the
FY 2012 Budget to recruit STEM teachers and improve teacher training.

To accelerate the development of clean energy technologies, the President has proposed a
Clean Energy Standard that will help us reach a goal of delivering 80% of the nation’s electricity
from clean sources by 2035.The Administration’s FY 2012 Budget proposes to expand the fund-
ing to date for the Advanced Research Projects Agency — Energy (ARPA-E) and to create three
new Energy Innovations Hubs to solve challenges in critical areas. The Budget also proposes a
reauthorization of the Clean Energy Manufacturing Tax Credit and provides funding for research,
development, and deployment to help the U.S. reach the goal of one million advanced technol-
ogy vehicles on the road by 2015.
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«  The Startup America initiative will facilitate entrepreneurship across the country, increasing
the success of high-growth startups that create broad economic growth and quality jobs. The
Administration launched the Startup America initiative with new agency efforts that accelerate
the transfer of research breakthroughs from university labs; create two $1 billion initiatives
for impact investing and early-stage seed financing, among other incentives to invest in
high-growth startups; improve the regulatory environment for starting and growing new busi-
nesses; and increase connections between entrepreneurs and high-quality business mentors.
Responding to the President’s call to action around the national importance of entrepreneurship,
private-sector leaders are independently committing significant new resources to catalyze and
develop entrepreneurial ecosystems across the country.

These new initiatives work together with, and expand upon, sustained Administration efforts across our
three critical areas. These ongoing efforts are summarized as follows:

1. Investin the Building Blocks of American Innovation. Spurring the innovations that will drive
America’s future economic growth and competitiveness requires critical investments in basic
foundations: our workforce, our scientific research, and our infrastructure.

Educate the next generation with 21st century skills and create a world-class workforce.
President Obama is taking continuous steps to improve our educational system from early
education through college and graduate school, and to promote student achievement
and careers in STEM fields. In early childhood, the Administration is supporting innovation
through the Early Learning Challenge Fund and injecting performance-based competi-
tion into the Head Start Program. At the elementary and secondary levels, the Educate to
Innovate campaign harnesses public-private partnerships to enhance STEM education,
complementing continuing efforts such as Race to the Top, which uses competitive grants
to leverage state and local reform. At the college level and beyond, the Administration is
committed to restoring America’s global leadership in college graduation rates (by, among
other strategies, improving affordability through the Student Aid and Fiscal Responsibility
Act), making investments in community colleges and the public workforce system, and sup-
porting the new Task Force on Skills for America’s Future, which will leverage public-private
partnerships to better train Americans of all ages for the jobs of today and tomorrow.

Strengthen and broaden American leadership in fundamental research. The commercial
innovations that drive economic progress often depend on breakthroughs in fundamen-
tal science. President Obama has implemented the largest increase in federally-funded
research in history and is making continuous investments to double funding for three key
basic research agencies: the National Science Foundation, the Department of Energy’s
Office of Science, and the National Institute of Standards and Technology laboratories.
These sustained science investments will lay the foundation for new discoveries and new
technologies that will improve our lives and create the jobs and industries of the future.
These investments will help the United States establish a leadership position in areas such
as robotics and data-intensive science and engineering.
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Build a leading 21st century infrastructure. President Obama has made a renewed com-
mitment to investing in the roads, rails, and runways that America’s businesses need to be
efficient and innovative. Building on historic investments through the Recovery Act, the
Administration continues to address transportation challenges through investment in
high-speed rail, the next generation of air traffic control, and a new proposal for a National
Infrastructure Bank, which will promote competition and innovation to maximize the return
on our infrastructure investments.

Develop an advanced information technology ecosystem. President Obama has devel-
oped a comprehensive strategy to create the IT ecosystem needed for 21st century inno-
vation. This “virtual infrastructure” encompasses the critical information, computing, and
networking platforms that increasingly support our national economy. With constant effort
and vigilance, the Administration is working to expand access to high-speed Internet,
modernize the electric grid, increase the availability of wireless spectrum to support high
value uses, and secure cyberspace.

2. Promote Market-Based Innovation. American businesses are our engines of innovation.
They bring American ingenuity to the marketplace, where new ideas are proven, commercial-
ized, and diffused. It is imperative to promote a national environment ripe for innovation and
entrepreneurship that allows U.S. companies to drive future economic growth and continue to
lead on the global stage.

Accelerate business innovation with a simplified and permanent R&E tax credit. President
Obama has called for the Research and Experimentation Tax Credit to be simplified and
made permanent, creating predictable, substantial incentives for U.S. businesses to inno-
vate. The proposed FY 2011 Budget devotes about $100 billion over 10 years to leverage
additional research and development investments.

Support innovative entrepreneurs. President Obama has expanded lending support
and tax credits for small businesses while supporting well-functioning capital markets for
businesses of all sizes. In addition to patent reform, which will accelerate patent issuance
and better enable new companies to succeed, and the Startup America initiative, which will
promote entrepreneurship across the country, the Affordable Care Act removes obstacles
to entrepreneurship by making it easier for Americans to start and join new businesses
without giving up health coverage.

Catalyze innovation hubs and encourage development of entrepreneurial ecosystems.
President Obama continues to emphasize the potential of “innovation hubs,’looking for new
opportunities to bring talented scientists and entrepreneurs together to support innovation
in cutting edge areas. This concept underlies the Department of Energy’s Energy Innovation
Hubs program and is also driving the Startup America initiative’s focus on building connec-
tions between established and new entrepreneurs, including those making the leap from
lab to industry. Through these efforts, the Obama Administration is working to catalyze a
new model of economic development.
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Promote innovative, open, and competitive markets. President Obama is working to
encourage innovation by improving regulation and enhancing market access at home and
abroad. The revised Horizontal Merger Guidelines, released in August 2010, bring innovation
considerations forcefully into antitrust evaluation. In addition, through efforts such as the
free trade agreement with South Korea, the National Export Initiative brings a sustained,
vigorous commitment to ensure fair and open export markets for American producers,
allowing our innovative businesses to expand globally with the goal of doubling exports
by the end of 2014.

3. Catalyze Breakthroughs for National Priorities. For national priorities where innovation is
critical but market failures impede progress, government can help spur technological advances.
Priorities include developing alternative energy sources, reducing costs and improving care with
health IT, catalyzing advances in educational technologies, and ensuring that the U.S. remains
on the leading edge of the bio- and nanotechnology revolutions.

Unleash a clean energy revolution. New and improved energy technologies will play cen-
tral roles in the 21st century global economy, and the Obama Administration is committed
to fostering American leadership in this area, providing economic growth and creating
jobs of the future while confronting environmental challenges and enhancing our energy
security. Building on the successful investments geared toward doubling the supply of
renewable energy by the end of 2012, and other initiatives, the Administration is setting
ambitious new goals and laying the pathways to meet them. Through the proposed Clean
Energy Standard, expanded investments in research through the Department of Energy’s
Office of Science, ARPA-E, three new Energy Innovation Hubs, and other means to accelerate
research, development, and deployment of clean energy technologies, the Administration
will shift the American economy toward global leadership and a clean, secure, and inde-
pendent energy future.

Accelerate biotechnology, nanotechnology, and advanced manufacturing. The President
is committed to investments in innovation that promise to drive better health, future
economic growth, and quality jobs in America. The National Institutes of Health has pro-
posed a new National Center for Advancing Translational Sciences, which will speed the
development of new diagnostics, treatments, and cures by building new bridges between
the lab and clinic. The National Nanotechnology Initiative (NNI) is investing in areas such
as nanoelectronics, which will foster a revolution in computing comparable to the transi-
tion from the vacuum tube to the transistor. And the FY 2012 Budget is making substantial
investments to accelerate breakthroughs in advanced manufacturing technologies that
can provide foundations for private sector investment and growth.

Develop breakthrough space capabilities and applications. Space capabilities play criti-
cal roles in global communications, navigation, and commerce, while warning of natural
disasters and improving national security. Guided by the National Space Policy, NASA, the
Department of Defense, and other agencies are working to advance U.S. capabilities and
expand American industry’s role in developing next-generation applications.
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Drive breakthroughs in health care technology. Innovations in health care delivery,
harnessing the power of data and technology, promise to help prevent medical errors,
improve care quality, and reduce costs. Building from the Recovery Act and the Affordable
Care Act, the Administration is continuously engaged in projects to promote health IT
adoption, reform payment incentives to reward value instead of volume, and liberate an
unprecedented amount of health information. In combination, these trends will facilitate
fundamental improvements in national health and harness American ingenuity in solving
our health care challenges.

Create a quantum leap in educational technologies. The United States should foster
innovation in technologies that have the potential to dramatically improve student per-
formance, such as software that is as effective as a personal tutor, and increase access to
lifelong learning and training for American workers. The President’s FY 2012 Budget for the
Department of Education includes a proposal to launch the Advanced Research Projects
Agency - Education, a new organization that will support research on breakthrough tech-
nologies to enhance learning.



Introduction

“For in a global economy, the key to our prosperity will never be to
compete by paying our workers less or building cheaper, lower-quality
products. That’s not our advantage. The key to our success — as it has
always been — will be to compete by developing new products, by
generating new industries, by maintaining our role as the world’s engine
of scientific discovery and technological innovation. It’s absolutely

essential to our future.”
—- President Barack Obama, November 17,2010

Innovation is essential to winning the future through long-term growth
and competitiveness

The history of the American economy is one of enormous progress associated with remarkable inno-
vation. Two hundred years ago, real income per person in America averaged four percent of what it is
today,' the average American lived for forty years, and thirty percent of children did not survive until their
fifth birthday.” Electric power, automobiles, and telephones were hardly imagined, let alone computers
and air travel. There were no antibiotics or vaccines — and no understanding that germs cause disease.
The word “scientist” had not yet been coined. But researchers like Isaac Newton had begun uncovering
fundamental scientific foundations that would underpin two centuries of practical inventions. The
U.S. Constitution empowered Congress to create effective intellectual property rights - helping add
“the fuel of interest to the fire of genius,” in President Lincoln’s words. Americans later seized on the
Industrial Revolution — an explosion of innovation — propelling a young country with democratic ide-
als to unprecedented economic heights and providing a powerful example for other nations to follow.
In short, innovation is ultimately tied to America’s well-being and to our conception of the essential
“American character”

Innovation —the process by which individuals and organizations generate new ideas and put them into
practice — is the foundation of American economic growth and national competitiveness. Economic
growth in advanced economies like the United States is driven by the creation of new and better ways
of producing goods and services, a process that triggers new and productive investments. That inno-
vation is the cornerstone of economic growth can be seen in the advance of our national industries.

1. See Angus Maddison, The World Economy: Historical Statistics, OECD Publishing, (2006).

2. See Robert W. Fogel, “Nutrition and the Decline in Mortality since 1700: Some Preliminary Findings”in Long-

term Factors in American Economic Growth, Engerman and Gallman eds. (1986), and the review by Michael Haines,
“The Urban Mortality Transition in the United States, 1800-1940", National Bureau of Economic Research Historical
Working Paper No. 134 (2001).
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Entire industries were made possible only by developing and commercializing new ideas, from the
19th century advances in railways and steam power, to the later revolution of electrification and the
associated development of light bulbs, radios, televisions, electric refrigeration, and air conditioners,
to the modern semiconductor, computer, and biotechnology industries. These innovative sectors
have consistently raised the output of our workforce, creating better-paying jobs, raising our national
standard of living, and enhancing our economic strength vis-a-vis other nations. Innovation can take
many forms: a new machine that improves quality and production time in factories; a new consumer
electronic device or Internet-enabled application that keeps us connected with coworkers and family;
a new way of organizing the workplace that increases our productivity; or a new vaccine that protects
our citizens from disease.

Since the 1940s, the United States has led the world in creating new industries and ways of doing
business, establishing itself as the global innovation leader. But America cannot rest on its laurels.
Unfortunately, there are disturbing signs that America’s innovative performance slipped substantially
during the past decade. Across a range of innovation metrics — including growth in corporate and gov-
ernment R&D, the number of scientific and technical degrees and workers, access to venture capital,
and the creation of new firms — our nation has fallen in global innovation-ranked competitiveness.’
Other nations recognize that innovation is the key to long-term economic growth and are making
pro-innovation investments and adopting pro-innovation policies. Without thoughtful, decisive, and
targeted actions, we cannot expect that the industries of the future will emerge and prosper in the
United States.

Recognizing the central role of innovation in economic growth, the Administration’s Innovation Strategy
announced in 2009 emphasized several of these disturbing trends and called for renewed and enhanced
investment in innovation. These efforts were substantially supported by historic investments in the
Recovery Act and included large expansions in fundamental research through agencies such as the
National Science Foundation, the Department of Energy’s Office of Science, and the National Institutes
of Health, accelerating fundamental breakthroughs at the beginning of the innovation pipeline. Now we
must build on these efforts and ensure that the private sector can be as innovative as possible so that
American workers and businesses will continue to lead the world economy in the decades ahead. New
initiatives will free up wireless spectrum that will facilitate private sector investment and innovation,
improve the patent system, train workers for quality jobs, catalyze the private sector to meet national
priorities like clean energy, and foster the entrepreneurial spirit that has always driven this country to
greater heights. This Strategy for American Innovation discusses these new points of emphasis and places
them within the broader framework of the Administration’s innovation policy.

Americans have always seen themselves as experimenters and risk-takers. Now we must — at every level
of society — encourage this pioneering spirit. In the 1800s, when farmers and blacksmiths took hammers
to plows and harnesses, America was described as a“nation of tinkerers."In the 21st century, continued
economic growth depends on us being a “nation of innovators” - a nation that generates the best and
brightest ideas and sees that these ideas spread through our workforce. The American people will do
best when their inventive, entrepreneurial spirit is unleashed. Government policy must nurture that
spirit and ensure it is not deterred.

3. Robert D. Atkinson & Scott M. Andes, The Atlantic Century: Benchmarking EU and U.S. Innovation and
Competitiveness, The Information Technology & Innovation Foundation (2009), available at http://www.itif.org/
publications/atlantic-century-benchmarking-eu-and-us-innovation-and-competitiveness.

* 8 K



INTRODUCTION

The private sector is America’s innovation engine

America’s entrepreneurs and industrial research laboratories have long produced a cascade of important
innovations, from agricultural technologies to Edison’s light bulb to Bell Labs’ transistor, from General
Electric’s jet engines to Google’s Internet tools. Innovation is not limited to new products but extends to
new organizational models. Henry Ford’s assembly line brought affordable automobiles to Americans
while bringing higher employment and wages to the car industry. Dell Computer and Amazon.com
similarly developed new sales models, harnessing the Internet to bring new, competitively-priced
choices to a wider array of consumers.

America’s businesses, with close knowledge and acute awareness of the costs and opportunities across
our market system, are well positioned to tap the ingenuity of our workforce to solve specific challenges
and cultivate new ideas in the crucible of competition. In so doing, they can perceive and generate com-
mercially valuable ideas. And a new idea is just the starting point, because our market system, through
its competitive pressures, also works to test these ideas and spread the best ones. Innovation is the entire
process through which an invention is successfully put into practice and widely diffused, generating
increased labor productivity for workers, profits for suppliers, and benefits to adopters and consumers.

By demonstrating how ideas can be commercialized, businesses also drive other firms to innovate, allow-
ing organizations with different technical capacities and market insights to take the next steps. In fact,
most innovation does not stand alone but complements other innovations. For example, while Apple
Computer founders Steve Jobs and Steve Wozniak envisioned a mass market for a more user-friendly
personal computer, it took many years and many other contributions - including improvements in
software, microprocessors, monitors, memory chips, batteries, and communications technology — before
the personal computer industry reached critical mass. And these complementary technologies were
themselves innovations, collectively providing jobs in engineering, manufacturing, distribution, and
sales, while delivering significant consumer benefits.

The American economy is built on an enduring capacity for idea creation and diffusion. Competitive
markets provide strong incentives for private businesses to improve their products and operations and
for capital and labor resources to be reinvested in our best ideas. The inherent uncertainty of innovation
means that important breakthroughs may come from many quarters — often unexpectedly - and our
decentralized markets facilitate the generation of these new possibilities. By continually reinventing
itself, the private sector is the engine of innovation that brings greater prosperity to Americans.
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Box 1: Social Gains from Innovation

The social gains from innovations typically greatly exceed the private return. For example, the inventions

of the telephone, transistor, light bulb, dishwasher, laser, CT scan, web browser, and antibiotics have all

had enormous, broad, and ongoing social benefits far in excess of any commercial profits enjoyed by the
original creators. General estimates suggest that the private profits from an innovation typically account for
a tiny fraction - a few percent - of the social value.

Private firms do not capture the full gains of their innovations for three essential reasons. First, users will
only pay for the innovation if its benefits exceed its price. These consumer benefits — the “consumer surplus”
— mean that much of the innovation’s value will immediately accrue to users. Second, the innovative
business will face pressures to lower prices as other businesses imitate and improve upon the successful
innovation, which shortens the profit stream of the original product; indeed, the firm that initially intro-
duces a new innovation may not even be the one that succeeds in the marketplace. Moreover, once any
intellectual property rights (the patent or copyright) expire, competitive pressures will further drive down
prices and limit private profits, transferring the innovation’s value even more fully to the consumer. Finally,

a successful innovation often launches hosts of additional innovations by other firms, the benefits of which
are not captured by the original innovator.

With the limited scope for sustained profits in the private sector, the benefits of innovation accrue widely.
Ultimately, innovation benefits society at large in the form of rising standards of living. Real incomes rise,

with Americans producing more output per hour and earning more income per hour, allowing us to con-
sume new and improved products and live longer lives.

Government as innovation facilitator

Given the central importance of innovative activity to our economic growth, the public interest in
sustaining innovation is clear. The key follow-on question is whether markets alone can provide suf-
ficient incentives for such investments. The standard lesson from economics, and history, is that an
innovation-friendly environment requires public support on specific dimensions.* The appropriate role
for government can be understood by clarifying the precise circumstances where markets, despite their
many strengths, will not produce a sufficient stream of innovations on their own. Thus, the true choice
in innovation policy is not starkly between government management and no government involvement,
but rather choosing the right role for government in supporting private sector innovation.

One central “market failure” is in the field of basic scientific research. Basic research typically does not
have direct commercial payoffs. Yet breakthroughs in basic research underpin downstream, commercial
ideas, which can bring enormous economic benefits. For example, engineering builds on Newton’s laws
of motion, the biotechnology industry builds on Watson and Crick’s discovery of the structure of DNA,
and the dot.com industry builds on government and university development of the Internet. Because
basic science has little if any immediate commercial return, its costs are typically not easily undertaken
by private investors, thus leaving government funding as a critical source of support.

4. See, e.g., Douglas North and Robert Thomas, The Rise of the Western World: An Economic History, Cambridge:
Cambridge University Press (1973); and Charles Jones, Was an Industrial Revolution Inevitable? Economic Growth over
the Very Long Run, 2(1) Advances in Macroeconomics (2001).
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Other“market failures” surround commercial invention, where markets may still fail to provide adequate
incentives. As discussed in Box 1, businesses typically capture only a small portion of the benefits of
their innovations, partly because consumers enjoy a substantial share of the social gain and partly
because follow-on innovations may be captured by other firms.” This general issue calls for policies that
enhance private sector innovation incentives. These policies can act to lower commercial research costs
through mechanisms such as the Research & Experimentation Tax Credit. Other mechanisms enhance
the demand for innovations. For example, demonstration funding and government procurement can
encourage the creation and deployment of next generation technologies, bringing private innovation
incentives closer to the social interest. Government procurement was used, for example, by the Defense
Department to promote the development of the Internet. Prize competitions (see Box 2) can be especially
useful in driving innovation for specific needs. Collectively, these demand mechanisms can be targeted at
well-defined national priority areas, such as clean energy, and can be especially useful in contexts where
markets under-price an activity’s costs, such as our national dependence on fossil fuel consumption.

Government also plays an essential role in setting and enforcing appropriate rules. Foremost in the
innovation context is a well-functioning property rights system. Absent effective legal protections
for innovators, other businesses can immediately exploit an innovator’s idea, undermining the incen-
tive to invent in the first place. Public policy solves this problem through intellectual property rights
- allowing limited, short-run grants of exclusive rights to catalyze inventive activity. Recognizing the
importance of intellectual property rights, we must commit to their effective enforcement, as the Obama
Administration has done in appointing the first Intellectual Property Enforcement Coordinator and
redoubling our efforts in this area. Critically, we must also commit to making the necessary public invest-
ments to support high-quality patent examination, lower legal uncertainty, and clear persistent patent
application backlogs so that innovative businesses and entrepreneurs are not faced with unnecessary
risk or left waiting for years before a patent decision is made.

5. See also William D. Nordhaus, “Schumpeterian Profits in the American Economy: Theory and Measurement’, Yale
University , 2004.
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Box 2: Spurring Innovation through Prizes and Challenges

In his September 2009 Innovation Strategy, President Obama called on all agencies to increase their use
of prizes and challenges to mobilize America’s ingenuity to solve some of our nation’s most pressing
challenges.

From the 1714 Longitude Prize that stimulated the development of the world’s first practical method to
measure a ship’s longitude to the Orteig Prize that inspired Charles Lindbergh to fly nonstop from New
York to Paris to the X Prize given to the inventor who creates a car that can deliver over 100 miles per gallon,
prizes have a long record of spurring innovation. In the 21st century, unprecedented levels of connectivity
have given rise to a renaissance for prize competitions. A recent McKinsey report found that private sector
investment in prizes has increased significantly in recent years, including $250 million in new prize money
between 2000 and 2007.

As the Wall Street Journal recently concluded, “These prizes have proliferated because they actually work.”
Under the right circumstances, prizes have a number of advantages over traditional grants and contracts.
Prizes allow the sponsor to set an ambitious goal without selecting the team or approach that is most likely
to succeed, to increase the number and diversity of minds tackling tough problems, to pay only for results,
and to stimulate private-sector investment that is many times greater than the cash value of the prize
(Orteig competitors collectively spent $400,000 to win the $25,000 purse).

Since September 2009, the Obama Administration has taken important steps to accelerate public-sector
adoption of these innovative tools. In March 2010, the Office of Management and Budget issued a formal
policy framework to guide agency leadership in using prizes to advance their core mission. In September
2010, the Administration launched Challenge.gov, a one-stop shop where entrepreneurs and citizen
solvers can find public-sector prizes. Throughout, the Administration built a community of practice for
agencies to share best practices and lessons learned. As a result, in its first 4 months alone, Challenge.gov
has featured nearly 60 challenges from more than 25 agencies across the Executive Branch, generating
novel solutions for childhood obesity, advanced vehicle technologies, financing for small businesses, Type
1 Diabetes, and many other national priorities.

Another example is a challenge launched on the NASA Innovation Pavilion for a forecasting algorithm to
protect America’s astronauts from radiation exposure in space. Over 500 problem solvers from 53 countries
answered NASA's call. Expecting no solutions for this long intractable problem, NASA received a solu-

tion that exceeded their requirements from a retired radio-frequency engineer in rural New Hampshire.
The winner had never before responded to a government request for proposals, let alone worked with
NASA. Yet, his winning approach forecast solar proton events with 85% accuracy, a result NASA dubbed
“outstanding.”

Prize competitions like these mark a dramatic departure from business as usual and — thanks to newly-
enacted legislation — will soon become a standard tool in every federal agency’s toolbox. On December
21st, Congress passed the America COMPETES Reauthorization Act of 2010, providing broad prize
authority to all federal agencies. By giving agencies a simple and clear legal path, the America COMPETES
Reauthorization Act will make it dramatically easier for agencies to use prizes and challenges. In the months
to come, the Obama Administration will work closely with key agencies to leverage the new authority for
ambitious prizes in areas of national priority.

12
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Government can also accelerate innovation by setting rules in specific sectors, notably by updating or
eliminating outdated regulations. To that end, President Obama signed an Executive Order in January
2011 calling for a government-wide review of regulations to update or revise them to, among other
purposes, ensure that they facilitate—rather than impede—competition and innovation in address-
ing valid public policy goals. Effective management of public resources, such as the electromagnetic
spectrum, unleashes innovation by opening markets and reducing uncertainty over usage rights and
engineering design. In appropriate contexts, public leadership can help set standards for technology
platforms, such as emerging smart grid or health IT technologies, providing confidence to the market-
place to develop and adopt new generations of products. Standard setting, which the government can
enable through its role as convener and support through research and development, often involves
facilitating coordination within the private sector to create a larger market, thus enhancing the demand
for innovative products. Export initiatives further increase the market scale for U.S. businesses. Increased
scale is an attraction to business innovation, while tiny, balkanized markets are not.

Finally, the government plays essential roles through public investments that businesses rely on but
do not themselves create. Educational investments and workforce training provide the essential build-
ing block — a capable workforce — from which new ideas come and through which good ideas spread.
Infrastructure investments, including physical and information infrastructure, connect our markets,
creating attractive scale for innovation and allowing best practices to diffuse.

By championing policies that facilitate marketplace innovation, the federal government will continue
to be an essential partner in the U.S. national innovation system. To that end, the Obama Administration
will take appropriate public action by supporting an environment in which innovation is rewarded and
best practices are diffused, investing in a technically capable workforce, supporting basic scientific dis-
coveries, and promoting the development of the technology platforms from which future innovations
will spring. Government direction can never be a substitute for the free market conditions that propel
American innovation. But government must act to support those conditions and ensure that innovation,
the engine of our prosperity, drives America further and faster towards higher quality jobs, healthier
and longer lives, new opportunities and new industries, and the ever-expanding technological frontier.






Invest in the Building Blocks

of American Innovation

“Competition [in the global economy] is going to be much more fierce
and the winners of this competition will be the countries that have

the most educated workers, a serious commitment to research and
technology, and access to quality infrastructure like roads and airports
and high-speed rail and high-speed Internet. Those are the seeds of
economic growth in the 21st century. Where they are planted, the most
jobs and businesses will take root.”

—President Barack Obama, December 6,2010

Our innovation strategy begins with critical foundations: education, scientific research, and infrastruc-
ture. First, we must create an educational system that is internationally competitive and innovative in
preparing our workforce for our increasingly knowledge-intensive economy. Next, we must invest in
scientific research to restore America’s leadership in creating the scientific and technological break-
throughs that underpin private sector innovations. Finally, we must invest in a first-class infrastructure
that moves people and ideas at 21st century speeds. These are the building blocks of an innovation
strategy that will lead America to a more prosperous future.

Educate Americans with 21st century skills and create a world-class
workforce

With strong educational foundations, Americans will create the leading ideas of the 21st century and
ensure that these ideas diffuse throughout the American workforce. On many metrics, however, includ-
ing grade-level proficiency and college graduation rates, America has slipped behind other countries.
We must reform our education and workforce training systems to ensure Americans are qualified for
the jobs of tomorrow. This imperative underpins the Obama Administration’s focus on education reform
in general and in science, technology, engineering, and math (STEM) education in particular. It is also
imperative to extend STEM educational and career opportunities to women and minority groups that
are underrepresented in these areas, so that all Americans can find quality jobs and lead our innovative
economy in the decades ahead.

Improve America’s science, technology, engineering and math (STEM) education

The President has pledged to prepare an additional 100,000 STEM teachers by the end of the decade,
with strong teaching skills and deep content knowledge. The Administration’s Educate to Innovate
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campaign harnesses public-private partnerships to improve K-12 STEM education, make STEM education
more accessible, move American students up the international rankings in STEM literacy, and expand
STEM career opportunities. Responding to the President’s call to action, over 100 CEOs have formed
an organization called Change the Equation. In 2011, these business leaders have committed to scale
up effective STEM programs in at least 100 under-served communities, with particular emphasis on
broadening participation to nurture the talents and potential of all Americans.

Reform elementary and secondary education

The Administration’s Race to the Top program uses competitive grants to leverage state and local reform
in the quality of elementary and secondary education. The Administration’s Blueprint for Reform re-
envisions the federal role in K-12 education to create the context for innovation, and the Administration
is working with Congress to update and improve the Elementary and Secondary Education Act (as
amended by the No Child Left Behind Act). The President’s FY 2012 Budget includes support for School
Turnaround Grants to drive change and improve student performance in 5,000 of the nation’s lowest-
performing schools, and support for Investing in Innovation to develop and expand effective innovative
strategies to improve students’ educational outcomes.

Restore America to first in the world in college attainment

America has slipped from 1st to 9th among OECD countries in the share of young people with a college
degree. President Obama is committed to restoring America to first place by 2020. The Health Care and
Education Reconciliation Act (HCERA), signed in March 2010, makes all federal loans available directly
to students, ending wasteful subsidies once paid to third-party administrators. By saving $68 billion in
subsidies over the next 11 years, the direct loan program allows for both deficit reduction and invest-
ments in college affordability for low-income students, including a $40 billion expansion of the Pell
Grant program. The President will continue efforts to make college affordable and is calling on Congress
to make permanent his American Opportunity Tax Credit, worth $10,000 for four years of college. The
Trade Adjustment Act invests in our nation’s community colleges, enhancing this important avenue to
advanced training, which is also a critical component of the educational pipeline for many underserved
students who wish to pursue further studies. Finally, the Task Force on Skills for America’s Future will
build and improve partnerships between businesses and educational institutions to train American
workers for 21st century jobs.

Create a first-class system of early education

According to Nobel-award winning economist James Heckman, “Early childhood education fosters
cognitive skills along with attentiveness, motivation, self-control and sociability—the character skills
that turn knowledge into know-how and people into productive citizens.”To achieve these objectives,
the Administration is investing in evidence-based early learning and development, and working to hold
Head Start programs more accountable by measuring classroom quality and requiring lower-performing
programs to compete for funding. In addition, the proposed Early Learning Challenge Fund will upgrade
state innovation in early childhood programs through high standards and professional development.
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Strengthen and broaden American leadership in fundamental research

America’s universities, federal labs, and industrial laboratories must continue to do the research that
will lead to breakthrough products and new companies. That is why the Administration has pushed for
historic increases in America’s R&D investments. Taken together, these steps will ensure that America
continues to generate the most valuable ideas and that Americans have the know-how to implement
these ideas here at home.

Enact the largest R&D increase in our nation’s history

With $18.3 billion in research funding, the Recovery Act was part of the largest annual increase in
research and development in America’s history. The President’s FY 2012 Budget provides additional
support for science and basic research, delivering on the President’s commitment to double funding
for three key basic research agencies—the National Science Foundation, the Department of Energy’s
Office of Science, and the National Institute of Standards and Technology laboratories.

Set national goal to invest three percent of GDP in R&D

The President has set a goal for America to invest more than three percent of our GDP in public and
private research and development. This investment rate will surpass the level achieved at the height of
the space race, and can be achieved through policies that support basic and applied research, create
new incentives for private innovation, promote breakthroughs in national priority areas, and improve
STEM education.

Build a leading physical infrastructure

In the 20th century, the United States built highway and aviation networks that transformed the coun-
try—connecting our markets, businesses, and workers to fuel rapid economic expansion. Today, new
transportation investments are needed to support economic growth and keep America competitive in
the global economy. Efficient transportation systems facilitate trade and collaboration, and help workers
find well-matched but distant jobs. By integrating our markets, infrastructure investments create the
scale that attracts innovation and the competition that causes best practices to spread.

Fulfill a new transportation vision with high-speed rail

President Obama has set the ambitious goal of connecting 80% of Americans to the high-speed rail
system within 25 years. To accomplish this, he proposes sustained investments that build on the Recovery
Act and would help create an efficient, high-speed passenger rail network of 100- to 600-mile intercity
corridors that will better connect communities across America. This vision builds on the successful
traditional highway and aviation development models with a 21st century solution that focuses on a
clean, energy-efficient option.
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Develop the next generation of air traffic control

The Next Generation Air Transportation System (NextGen) is a game-changing investment in our national
airspace system to make air travel more convenient, dependable, and energy-efficient, while ensuring
flights are as safe and secure as possible. President Obama'’s FY 2012 Budget increases funding for this
critical innovation.

Create a National Infrastructure Bank

The President has proposed the creation of a National Infrastructure Bank, which will provide a new way
to leverage investments in the nation’s highest priority infrastructure projects, supplementing reformed
formula-grant transportation programs.

Develop an advanced information technology ecosystem

Just as our physical infrastructure provided a foundation for decades of economic growth, so will
America’s information technology ecosystem catalyze growth for decades to come. By investing in
broadband and a modernized electric grid, securing cyberspace and ensuring the efficient use of our
wireless spectrum, the U.S. is laying the groundwork for sustainable economic growth, well-paying jobs,
and global competitiveness, while enabling innovations that today cannot even be imagined.

Develop a nationwide, state-of-the-art communication network

The Administration is committed to facilitating the development and deployment of a next-generation
wireless broadband network that can reach at least 98% of Americans and enable public safety to have
access to a nationwide and interoperable wireless network. A key component of catalyzing investment
and innovation in state-of-the-art wireless technology is freeing up more spectrum for wireless broad-
band. To that end, the Administration is sharply increasing, from 50 MHz to 550 MHz, the amount of
wireless spectrum that will be made available for commercial use. The Administration’s ten-year plan will
avoid“spectrum crunch”and facilitate the ongoing torrent of innovation seen in smartphones, netbooks
and tablets, and the applications that run on them.

Expand access to broadband

Approximately 100 million Americans still do not subscribe to broadband at home, leaving one-third
of our households operating with 20th century infrastructure in a 21st century economy. The Recovery
Act provided $6.9 billion to substantially expand broadband access for households, businesses, schools,
libraries, public safety providers, and hospitals across America.

Modernize the electric grid

By setting standards for smart grid technologies and making information technology investments, the
Administration is bringing the nation’s electricity grid into the 21st century to reduce energy waste. In
particular, federal investments and policy leadership in this area serve to help consumers and utilities
optimize the timing and sourcing of electricity use, which promises to reduce costs, increase reliability,
and limit blackouts, while improving the security of the electricity system and enabling it to better use
clean energy technologies.
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Secure cyberspace

The National Security Council and Homeland Security Council have provided President Obama with a
strategic framework to enhance cyber security. Under the leadership of the White House Cyber Security
Coordinator, the federal government is working to secure our information infrastructure through new
protocols, improved detection capabilities, and game-changing research and development.

Support research for next-generation information and communications technology

The Obama Administration is dedicated to keeping the U.S. on the cutting edge of IT developments.
In addition to the Administration’s support for wireless innovation, the Networking and Information
Technology Research and Development (NITRD) Program funds research in areas such as high-speed
networks, next-generation supercomputers, cyber-physical systems, software engineering, and informa-
tion management. Recently, the President’s Council of Advisors on Science and Technology has identified
research directions that will help foster the next revolution in information technology, and transform
health care, energy efficiency, education, and transportation.






Promote
Market-Based Innovation

“All these investments—in innovation, education, and infrastructure—
will make America a better place to do business and create jobs. But to
help our companies compete, we also have to knock down barriers that

stand in the way of their success.”
—President Barack Obama, State of the Union Address, January 25,2011

The private sector is an engine of innovation. Great ideas can come from many corners, and the capacity
of decentralized, competitive markets to see innovative opportunities, prove their value, and enable
their diffusion drives our economic growth and the creation of new, better jobs for the American people.
The Obama Administration is committed to providing the best possible environment for private-sector
innovation, whether by established firms or entrepreneurs.

Accelerate business innovation with the R&E tax credit

The President has proposed to reform the way that businesses are taxed to encourage innovation and
entrepreneurship more broadly. Any process or proposal for tax reform should address the market failure
that the private incentive for an innovative investment typically falls short of the social interest because
many of the innovative benefits accrue to consumers.

Make the R&E tax credit permanent

To encourage private sector innovation, the administration has proposed making the Research and
Experimentation Tax Credit permanent, while simplifying its use and expanding its incentive payments
by 20%. The proposal for an expanded credit will invest about $100 billion over 10 years in the form of
foregone tax receipts to leverage additional innovation.

Promote ingenuity through effective intellectual property policy

Intellectual property (IP) rights provide critical incentives for commercial innovation. IP further allows
new ideas to be traded between firms, finding their best uses in the marketplace, and is an important
determinant of entrepreneurial funding. Because IP supports both innovation and entrepreneurship,
public policy must ensure that innovators receive high-quality IP rights in a timely manner, while main-
taining public access to basic discoveries and room for healthy experimentation.
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Support and protect effective intellectual property rights

Our patent system faces serious challenges, with businesses and entrepreneurs now waiting an aver-
age of 35 months behind a backlog of over 700,000 patent applications. The Obama Administration is
supporting comprehensive patent reform to slash the processing time for patent applications, enable
applicants to fast-track their most important applications, and allow a post-grant review procedure that
can improve patent quality. These initiatives, coupled with the 2010-2015 Strategic Plan of the U.S. Patent
and Trademark Office, work to solve core challenges to our patent system and accelerate innovation,
entrepreneurship, and economic growth.

Similarly, effective enforcement of intellectual property rights is essential to innovation and eco-
nomic growth. In June, the U.S. Intellectual Property Enforcement Coordinator (IPEC) released the
Administration’s first plan to fight intellectual property infringement. The plan included 33 specific
action items, spanning six broad categories, which the Administration agreed to undertake to improve
enforcement. The Administration will continue to prioritize intellectual property enforcement and to
support U.S. businesses and consumers through protection of intellectual property.

To promote international coordination, the United States Trade Representative has negotiated the
Anti-Counterfeiting Trade Agreement, concluded in November 2010, which requires both a strong legal
framework for the enforcement against counterfeit and pirated goods and promotes key practices that
make those laws effective in reality.

“Now this is important because small businesses produce most of the
new jobs in this country. They are the anchors of our Main Streets. They
are part of the promise of America — the idea that if you've got a dream
and you're willing to work hard, you can succeed. That’s what leads a
worker to leave a job to become her own boss. That’s what propels a
basement inventor to sell a new product — or an amateur chef to open

a restaurant. It’s this promise that has drawn millions to our shores and

made our economy the envy of the world.”

—- President Obama, at the signing of the Small Business Jobs Act,
September 27,2010

Encourage high-growth and innovation-based entrepreneurship

Entrepreneurship plays an essential role in generating innovation and stimulating U.S. economic growth.
New firms account for most net job growth, and small businesses employ 30% of high-tech workers. Yet
market obstacles limit entrepreneurship, as would-be entrepreneurs struggle to raise funding without
an established reputation or without giving ideas away. The Obama Administration is committed to
helping entrepreneurs build vibrant businesses that lead to new jobs and economic growth.
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Increase access to capital for new business

The Small Business Jobs Act (SBJA), signed by President Obama on September 27, 2010, provided an
additional $14 billion more in lending support via the Small Business Administration and more than
$30 billion in capital support for small business lending via the Treasury, as well as $12 billion in tax
relief to small businesses, to help these businesses invest and create jobs. The USDA's Business and
Industry Guaranteed Lending Program also provides $1 billion annually and, on account of the Recovery
Act, was able to deliver $3 billion in FY 2010 to support the financing of rural businesses. All in all, the
Obama Administration has sought to facilitate small business development by cutting taxes on small
businesses 17 times.

Hold a forum on facilitating access to capital for entrepreneurs

America’s preeminence in generating innovative new companies depends on open and well-functioning
capital markets. Research indicates that American start-ups create a disproportionate share of new jobs
and contribute significantly to economic growth. Recent trends in capital markets, however, present
several challenges for American entrepreneurs. To evaluate relevant policy strategies, this forum will
bring together top government officials from several agencies with experienced managers and investors
from the private sector to assess recent trends in access to capital and its impact on entrepreneurship.

Widen America’s lead as the world'’s best place for high-growth entrepreneurship

Startup America is the Administration’s sustained campaign to celebrate, inspire, and accelerate high-
growth entrepreneurship throughout the nation. This coordinated public/private effort brings together
an alliance of the country’s most innovative entrepreneurs, corporations, universities, foundations, and
other leaders, working in concert with a wide range of federal agencies to dramatically increase the
prevalence and success of American entrepreneurs. The core goals of Startup America are to increase
the number of new high-growth firms that are creating innovation and quality jobs; celebrate and
honor entrepreneurship as a core American value and source of competitive advantage; and inspire
and empower an ever-greater diversity of communities and individuals to build successful American
companies. To achieve these goals, a broad set of federal agencies will launch a coordinated series
of policies that ensure high-growth startups have unimpeded access to capital, expanded access to
quality mentorship, an improved regulatory environment, and a rapid path to commercialization of
federally-funded research.

Promote regional innovation clusters

Regional clusters can be significant sources of entrepreneurship, innovation, and quality jobs, and the
root of new industries. The Administration is making substantial investments to promote regional inno-
vation clusters that draw together industry, university, and government resources. The Small Business
Administration’s Regional Cluster Initiative, the USDA's Agricultural Technology Innovation Partnership
Program, and the Department of Energy’s Energy Efficient Building Systems Innovation Cluster are all
working to spur regional innovation engines in major technology sectors. Moreover, the Economic
Development Administration’s i6 Challenge series encourages and rewards innovative partnership
models that accelerate technology commercialization, new venture formation, and job creation. Finally,
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the Departments of Labor and Education are aligning Workforce Investment Act training and employ-
ment programs and career and technical education with regional innovation clusters to ensure that
clusters have the skilled workforce necessary to grow and prosper, and to connect American workers
with good career opportunities.

Promote innovative, open, and competitive markets

Large, efficient markets attract innovative investment, and competition provides the means by which the
best ideas spread. Historically, our strong policy against collusion and unfair practices has contributed
to vibrant, competitive American businesses that are better equipped to compete in global markets.
America’s long-standing efforts to open foreign markets have brought our private sector greater inno-
vation incentives and rewards. Well-functioning capital markets have historically made our country a
leading place to invest, bringing scarce capital to the best ideas and fueling American ingenuity.

Protect and enable competition

The Department of Justice (DOJ) and the Federal Trade Commission (FTC) have developed new
Horizontal Merger Guidelines, issued in August 2010. The new Guidelines include, for the first time, a
section explaining how the DOJ and FTC assess whether a merger is likely to retard innovation.

Improve regulation and regulatory review

In January 2011, President Obama issued an Executive Order to improve regulation and the regulatory
review process. Under this Executive Order, the President required federal agencies to design cost-
effective, evidence-based regulations that are compatible with economic growth, job creation, and
competitiveness. The Order emphasizes the principles of public participation, integration and innova-
tion, flexible approaches, and scientific integrity. It also includes a provision on retrospective review,
which asks agencies to submit a preliminary plan within 120 days to determine whether any regulations
should be modified, streamlined, expanded, or repealed so as to make the agency’s regulatory program
more effective or less burdensome.

Ensure an open Internet that protects consumers and enables innovation

President Obama is strongly committed to an open Internet that protects consumers and innovation.
To that same end, the FCC has acted to preserve that openness so that users and innovators are able
to compete on the merits and not face anticompetitive barriers imposed by incumbent broadband
providers. More generally, the Department of Commerce has outlined a path forward to protect Internet
privacy, and the Administration has established an interagency effort to guide and address critical policy
issues in the Internet environment, including openness, privacy protections, and cybersecurity concerns.

Promote American exports

In March 2010, President Obama launched the National Export Initiative (NEI), an ambitious effort to
help American businesses that sell their goods and services abroad. By unlocking foreign markets for
U.S. goods and services, improving access to credit for U.S. businesses, and undertaking other measures,
the NEI seeks to double U.S. exports in five years and support millions of additional jobs.
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Catalyze Breakthroughs for

National Priorities

“Half a century ago, when the Soviets beat us into space with the launch
of a satellite called Sputnik, we had no idea how we would beat them

to the moon. The science wasn't even there yet. NASA didn't exist. But
after investing in better research and education, we didn't just surpass the
Soviets; we unleashed a wave of innovation that created new industries

and millions of new jobs. This is our generation’s Sputnik moment.”
—President Barack Obama, State of the Union Address, January 25,2010

In areas of well-defined national importance, public investments can help catalyze advances, leveraging
key breakthroughs and U.S. leadership. The 21st century brings several critical areas — including energy,
bio- and nanotechnology, space capabilities, health care, and education - where the demand for break-
throughs is clear. The Administration’s Strategy for American Innovation will harness public mechanisms
to help meet our common goals, sparking commercial innovations and American ingenuity as we seek
to meet the grand challenges of the next century and add impressive new chapters to the history of
American progress.

Unleash a clean energy revolution

For our national security, economy, and environment, it is crucial to develop clean energy technologies.
President Obama is committed to U.S. leadership in the energy economy of the future. The President’s
strategy will meet our energy goals and put the U.S. at the cutting edge of the renewable energy,
advanced battery, alternative fuel, and advanced vehicle industries.

Double the nation’s supply of renewable energy by the end of 2012

The Administration is committed to doubling the supply of renewable energy by the end of 2012. Federal
tax credits and financing support, including the Section 1603 and Section 48C programs, have leveraged
the manufacture and deployment of gigawatts of new renewable energy investments in innovative
solar, wind, and geothermal energy technologies. Aided by these incentives, electricity generation from
renewables (excluding conventional hydropower) is projected to surpass twice its 2008 level, meeting
the Administration’s goal.

Spur innovation through new energy standards

The President has set a national goal of generating 80% of the nation’s electricity from clean sources
by 2035. The proposed Clean Energy Standard will mobilize hundreds of billions of dollars in private
investment, spur the deployment of clean energy technologies, and create market demand for new
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innovations. The Administration is also working to meet the renewable fuel mandate set by Congress,
which requires the use of 36 billion gallons of renewable fuel by 2022. The EPA finalized a rule to imple-
ment the Renewable Fuel Standard on February 3, 2010, and the Growing America’s Fuels strategy
focuses on a number of the innovations that will help us achieve that goal.

Create Energy Innovation Hubs

Bringing together scientists and innovative thinkers from different disciplines to form highly-integrated
research teams can create research breakthroughs on tough problems. The Administration established
three Energy Innovation Hubs in FY 2010 to tackle challenges in nuclear energy modeling, energy
efficiency in buildings, and the generation of fuel from sunlight. The Administration’s FY 2012 Budget
calls for doubling the number of Energy Innovation Hubs, from three to six, to tackle additional energy
challenges.

Invest in clean energy solutions

The Department of Energy’s Advanced Research Projects Agency-Energy (ARPA-E) has awarded nearly
$400 million to more than 100 research projects that seek fundamental breakthroughs in energy tech-
nologies. The President’s FY 2012 Budget proposes to expand support for ARPA-E.

Promote energy efficient industries

The Administration is spurring private sector innovation through new fuel efficiency and greenhouse
gas emissions standards, with new efforts to develop standards over the 2017-2025 model years for light
vehicles and new standards over medium- and heavy-duty vehicles. As the single largest energy consumer
in the U.S. economy, government procurement provides an additional, important mechanism to catalyze
demand for innovative energy technologies. In October 2009, President Obama signed an Executive Order
that calls on agencies to cut the federal government’s fleet petroleum use by 30% by 2020.

Invest in Advanced Vehicle Technology

The President’s FY 2012 Budget proposes to make the United States the world’s leader in manufacturing
and deploying next-generation vehicle technologies, expanding funding for vehicle technologies by
almost 90% to nearly $590 million and enhancing existing tax incentives. Recovery Act and prior year
investments are already making progress on advanced technology vehicles through research initiatives
like an ARPA-E grant to develop a battery that will go 300 miles on a single charge. The FY 2012 Budget
will significantly broaden R&D investments in technologies like batteries and electric drives — including
an over 30% increase in support for vehicle technology R&D and a new Energy Innovation Hub devoted
to improving batteries and energy storage for vehicles and beyond. In addition, the President is propos-
ing to transform the existing $7,500 tax credit for electric vehicles into a rebate that will be available to
all consumers immediately at the point of sale.
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Accelerate biotechnology, nanotechnology, and advanced manufacturing

The emerging fields of biotechnology and nanotechnology may provide major new platforms for
economic growth in the years and decades ahead while providing potentially profound advances in
health. The Administration is committed to nurturing these promising fields.

Complete DNA sequencing for major diseases and drive sequencing innovations

Administration investments will lend a new level of insight into disease that was previously unattainable,
while driving down the cost of DNA sequencing. As an extraordinary example of the promise afforded
by the Recovery Act, the Administration is investing in the sequencing of over 1,800 complete genomes,
a more than 50-fold increase over the 34 genomes that have been sequenced to date by non-Recovery
Act NIH funding. This effort has the potential to provide critical insight into major diseases while also driv-
ing down sequencing costs. The Administration, through NIH, is also leading The Cancer Genome Atlas
(TCGA), the largest and most comprehensive analysis of the molecular basis of cancer ever undertaken,
which may unleash new possibilities for cancer treatment, diagnosis and personalized care.

Create nanotechnology solutions

The National Nanotechnology Initiative is investing in particularly promising nanotechnology areas.
Advances in nanotechnology can drive economic growth, create quality jobs, and address a broad range
of national challenges. Examples of potential nanotechnology applications include smart anti-cancer
therapeutics that target tumors without the devastating side effects of chemotherapy, solar cells as
cheap as paint, and the next revolution in computing. Building on basic science advances, companies
are already offering nanotechnology-enabled products with breakthrough capabilities in areas such as
disease detection, lighter and stronger materials, and next-generation batteries.

Launch breakthrough technologies for advanced manufacturing

The Administration is investing in breakthrough research for manufacturing technologies that can
provide the foundation for future economic growth and competitiveness. The FY 2012 Budget increases
investments at key science agencies, including the NSF, NIST laboratories, the Department of Energy
Office of Science, and DARPA, to support U.S. leadership in developing advanced manufacturing
technologies. The FY 2012 Budget also proposes to initiate the Advanced Manufacturing Technology
Consortia program, a public-private partnership that willimprove manufacturing R&D investments and
accelerate innovations'time to market.
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Box 3: The Growing Fields of Nanotechnology and Personalized Medicine

A nanometer is a billionth of a meter — or one hundred thousand times smaller than the diameter of a human
hair. Nanotechnology promises to transform multiple industries: capturing and storing clean energy, devel-
oping next-generation computer chips, allowing early detection of diseases, creating smart anti-cancer
therapeutics that deliver drugs only to tumor cells, and enabling all-new approaches to a wide range of
manufacturing activities, among many other examples. While the commercial impact of nanotechnology

to date has been limited primarily to nanomaterials applied to a range of consumer goods from health care
and food products to textiles, automotive composites and industrial coatings, nanotechnology innovation is
beginning to accelerate. The ten-year history of U.S. leadership in fundamental nanotechnology research and
development under the National Nanotechnology Initiative has laid the crucial groundwork for developing
commercial applications and scaling up production, creating demand for many new nanotechnology and
manufacturing jobs in the near-term.

Nanotechnology is being applied in the developing medical engineering and personalized medicine indus-
tries. The practice of tailoring medical treatment to an individual’s unique genetic make-up makes not only
treatment, but early detection and prevention, more effective. It also reduces medical costs in cases where
expensive treatments are unnecessary or futile. Researchers are currently experimenting with nanotechnol-
ogy to develop drugs capable of targeting a disease without triggering the body’s natural immune response.

Develop breakthrough space capabilities and applications

Space technologies warn us of natural disasters, enable worldwide communications, facilitate global
commerce, enhance our global navigation and position location capabilities, and contribute to our
national security. The President is committed to continuing U.S. leadership in this arena by strengthening
our space-related science and technology R&D initiatives, enhancing mutually beneficial international
cooperation efforts, improving the state of the U.S. space industrial base, and taking steps to enable a
robust, innovative, and competitive commercial space sector.

The Administration is dedicated to developing the next generation of space vehicles and innovative
uses of the International Space Station (ISS) by working with the private sector to expand American
industry’s role. The Administration is also committed to advancing U.S. capabilities in other space sectors,
including a new generation of global positioning satellites and services that allow advanced naviga-
tion and timing applications, which can be a platform for further innovation in many sectors, including
agriculture, communications, air travel, and highway safety. The Administration will also continue and
improve a broad array of programs of space-based observation, research, and analysis of the Earth’s
land, oceans, and atmosphere.

Drive breakthroughs in health care technology

The inefficiencies in our health care system raise costs and reduce the quality of care. Information tech-
nology has the potential to revolutionize our health care systems, creating technological platforms to
reduce costs, reduce errors, and increase the quality of care. By breaking down barriers between health
service providers, health IT can integrate our health markets to attract scalable, competitively tested
private sector innovation.

K 28 Kk



CATALYZE BREAKTHROUGHS FOR NATIONAL PRIORITIES

Expand the use of health IT

The Office of the National Coordinator (ONC) for Health Information Technology is promoting health
IT adoption through numerous initiatives. These efforts include programs to accelerate adoption of
Electronic Health Records, to develop standards for health information exchange over the Internet, and
to develop mobile health technologies. In addition, the Strategic Health IT Advanced Research Projects
(SHARP) Program funds potentially game-changing advances to address well-documented problems
that have impeded adoption of health IT.

Enable innovation in medical technologies and medical care

The U.S. Food and Drug Administration is working to accelerate the development of medical device
technologies. In June 2009, the FDA launched a“Transparency Initiative” which will improve the market’s
understanding of the approval process and encourage innovation. In January 2010, the FDA announced
the creation of the Council on Medical Device Innovation, designed to encourage innovations that
will address unmet public health needs. The multi-agency council will facilitate medical technology
innovations by identifying the most important unmet public health needs, delineating the barriers
to the development of technologies to treat these needs, and addressing obstacles to patient access.

Over time, the Affordable Care Act will reduce costs throughout the health care system by reducing
waste, limiting overpayments, and improving incentives for physicians, hospitals, and other providers
to focus on the quality of care rather than the volume and price of care. These cost containment strate-
gies will provide strong incentive for process and technology innovations that improve the delivery
of health services and lower costs. Projections by the Centers for Medicare and Medicaid Services find
that the law will reduce the annualized growth rate of Medicare spending between 2012 and 2019 by
1.4 percentage points.

Create a quantum leap in educational technologies

To maintain America’s economic competitiveness, we must dramatically improve our education system
in a relatively short period. This challenge is exacerbated by the resource limitations imposed by the
current economic environment and the historically persistent cost increases of the education system.
Innovation must be a core building block of our nation’s drive to implement new education strategies
and systems.

Advance development of educational technologies

There is growing evidence that technology can improve learning outcomes and reduce the time needed
for students to gain new skills. With relatively widespread access to broadband, cloud computing,
digital devices, and software, the technological conditions are increasingly ripe for the development of
advanced educational technologies. The Administration is working to promote educational technology
innovations through the Department of Education’s National Educational Technology Plan, the National
Science Foundation'’s “Cyberlearning Transforming Education”initiative, and various DARPA, Department
of Energy, NOAA, and U.S. Navy programs. To catalyze the development and commercialization of
transformative educational technologies, the Administration is supporting the launch of an ARPA-ED
in FY 2012, building on successful models used by the DOD and DOE.
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Educate Americans with 21st century skills and create a world-class
workforce

Improve America’s science, technology, engineering, and math (STEM) education

The President is determined to improve the participation and performance of America’s students in
science, technology, engineering, and mathematics. To that end, the President has pledged to prepare
an additional 100,000 STEM teachers by the end of the decade, with strong teaching skills and deep
content knowledge. Moreover, as part of this commitment, President Obama launched the Educate to
Innovate campaign on November 23, 2009 (See Box 4). The goals of the Educate to Innovate campaign
are three-fold:

« Increase STEM literacy so that all students can learn deeply and think critically in science, math,
engineering, and technology.

« Move American students from the middle of the pack to the top in the next decade.

«  Expand STEM education and career opportunities for underrepresented groups, including
women and girls.

Box 4: The Government as a Partner in Educate to Innovate

One of the key roles of government in promoting innovation is to convene the relevant stakeholders and
catalyze partnerships to achieve common goals. President Obama’s Educate to Innovate campaign is an
example of this kind of partnership, where the Administration, leading private sector firms, foundations,
and nonprofits are working together to promote science and math education across America.

Recent trends indicate that despite many high quality schools, effective teachers, and successful students,
American schoolchildren are falling behind in math and science. In the 2009 Programme for International
Student Assessment (PISA), American students placed 17th out of 34 in science and 25th out of 34 in math
among developed nations. Our own 2009 National Assessment of Educational Progress (NAEP) found that
American 4th graders and 8th graders have shown little or no progress in math scores over the last decade.

Educate to Innovate aims to increase STEM literacy and help American students move from the middle to
the top of the pack of international performance in STEM. In addition, the campaign aims to broaden STEM
education and career opportunities for underrepresented groups.

The President’s campaign has already resulted in over $700 million in financial and in-kind support for
STEM programs. The President’s “all hands on deck” call to improve STEM education has galvanized indus-
try, universities, foundations, science and technology centers, libraries, and science and engineering profes-
sionals to do more. The private sector is responding not just with financial support, but with commitments
that take advantage of their core competencies and the skills and passion of their employees. Over 100
CEOs have come together to launch Change the Equation, a historic effort to scale up effective models for
improving STEM education. The President has also personally helped raise the visibility of STEM by holding
the first ever White House Science Fair, meeting with students who are developing cancer therapies, water
purification systems, and robotic wheelchairs.
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Backup Documents: Prepare and inspire: K-12 education in stem for America’s future, Supporting STEM
Factsheet, Educate to Innovate Homepage

Reform elementary and secondary education

Investment in education must be accompanied by reform and innovation. The Administration is foster-
ing a Race to the Top initiative in our nation’s schools, supporting new, state-of-the-art assessment and
accountability systems that provide timely and useful information about the progress of individual
students. The Administration is also devoted to ensuring that teachers are supported as professionals
in the classroom, while also holding them to high professional standards.

«  The Race to the Top program uses competitive grants to encourage systematic state and local
reform and significantly improve student outcomes. Following its creation with a $4.35 billion
allocation in the Recovery Act, the Administration has asked for an additional phase of Race
to the Top, in response to the interest demonstrated by states and the meaningful changes
states are undertaking. The new competition would place a particular focus on cost-effective
reforms that improve student achievement in an era of tight budgets and allow school districts
to compete directly for funds.

«  Thelnvesting in Innovation program provides grants to school districts and to nonprofit orga-
nizations working with school districts to validate or scale up educational strategies for which
there is strong evidence of improving educational outcomes, or to develop and test promising
practices for which there is potential but whose efficacy has not yet been systematically studied.

«  The Administration is working with Congress to reauthorize the Elementary and Secondary
Education Act with a new approach. This Act (as most recently reauthorized by the No Child Left
Behind Act) is the major federal law regarding K-12 education. The Administration’s Blueprint
for Reform will create a context for innovation by ensuring that states set clear, high standards
that meaningfully signify readiness for college and a career.

«  The President’s FY 2012 Budget includes funding to support School Turnaround Grants, which
will support vigorous interventions for 5,000 of the nation’s lowest-performing schools over
the next five years, designed to drive change, improve student achievement, and transform
school culture.

Backup documents: Race to the Top executive summary, Race to the Top legislation and regulations, Phase
1 applications, scores, and comments, Phase 2 applications, Phase 2 finalist press release, President Obama’s
announcement of the FY11 Budget request for $1.35B—"Speeding up the Race to the Top’, Department of
Education-Resources About ESEA Reauthorization, Current ESEA language, A Blueprint for Reform, Research
Behind the Obama Administration’s Proposal for Reauthorizing the Elementary and Secondary Education
Act (ESEA). President Obama Announces Steps to Reduce Dropout Rate and Prepare Students for College
and Careers, FY2011 Budget Factsheet-Department of Education

Restore America to first in the world in college attainment

President Obama is committed to ensuring that America will again have the highest proportion of stu-
dents graduating from college in the world by 2020.To accomplish this goal, the President is committed
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to increasing higher education access and success by restructuring and expanding college financial
aid, by improving opportunities at community colleges, by encouraging partnerships with the public
workforce system, and by leveraging business and nonprofit investments in our workforce.

The Health Care and Education Reconciliation Act (HCERA), signed in March 2010, makes all fed-
eral loans—Stafford loans, PLUS loans, and consolidation loans—available directly to students,
ending wasteful subsidies once paid to third-party administrators. By saving a projected $68 bil-
lion in subsidies over the next 11 years, the direct loan program allows for deficit reduction while
also increasing college affordability. In addition to provisions in the Recovery Act, provisions of
the HCERA invest more than $40 billion in the Pell Grant program. Pell Grants can be applied
toward traditional college expenses as well as to vocational and adult education programs.

Through the $2 billion Trade Adjustment Assistance Community College and Career Training
Grant Program, the Administration is investing in community colleges and other institutions
of higher education to help expand and improve their ability to deliver education and career
training programs that will prepare participants for employment in high-wage, high-skill
occupations. The Program is designed to have a lasting impact on higher education by building
on evidence-based strategies, testing innovative approaches, and using data collection and
evaluation to build knowledge about which strategies help students succeed. Furthermore,
the National Science Foundation is investing in community colleges through its Advanced
Technological Education program.

President Obama has established the Task Force on Skills for America’s Future to build better
partnerships between businesses, community colleges, and other training providers to get
Americans trained for the jobs of today and tomorrow.

In bolstering higher education, the Administration also recognizes an important obligation to support
educational institutions that provide opportunity to students in the rural heartland of America.

Backup documents: Reforming Student Loans, Paving the Road to Opportunity, Investing in Pell Grants to
Make College Affordable, Building American Skills Through Community Colleges, Presidential Memorandum-—
Task Force on Skills for America’s Future, President Obama to Announce Launch of Skills for America’s Future,
Skills for America’s Future

Create a first-class system of early education

Quality early education is an important component in closing achievement gaps and helping every
child reach his or her full potential. The Administration has an ambitious agenda for raising quality by
measuring performance, setting standards, and spurring innovation.

The Child Care and Development Block Grant provides funding to states for child care subsidy
programs. Under the Administration’s reform principles, states would remain the key policy-
makers for child care programs but would be encouraged to set higher standards for child care
programs and establish quality rating improvement systems so that parents can make informed
choices and providers have incentives to improve.
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«  Head Start provides early education to nearly one million low-income preschoolers, infants,
and toddlers. For Head Start to fulfill its mission of providing low-income children the “head
start” they need to succeed in school, lower-performing grantees either need to improve their
performance or be replaced with more successful grantees. The Administration is moving
forward with an ambitious plan to better measure classroom quality in Head Start Programs
and inject competition into the program by requiring lower quality programs to compete for
continued funding.

- States have been engaged in K-12 innovation for years, but less attention has been paid at
the state level to examining early education and finding ways to set common standards and
measure performance across programs. The Early Learning Challenge Fund is meant to foster
reform in early education and develop models for early education that can be replicated across
the country.

Backup documents: Head Start Roadmap to Excellence, HHS Announces Centers for Excellence, Early
Learning Challenge Fund, Department of Education’s Early Learning Homepage

Strengthen and broaden American leadership in fundamental research

Enact the largest R&D increase in our nation’s history

The Administration has made the largest annual increase in research and development in American his-
tory, drawing on $18.3 billion in research funding from the Recovery Act. The President’s FY 2012 Budget
continues to emphasize investments in basic research and delivers on the President’s commitment to
double funding for three key basic research agencies—the National Science Foundation, the Department
of Energy’s Office of Science, and the National Institute of Standards and Technology laboratories. These
investments will expand the frontiers of human knowledge and create the foundation for our future
industries and jobs, helping establish U.S. leadership in new bio-, info-, and nanotechnologies in addition
to specific areas such as robotics and “materials by design.”

Backup documents: American Reinvestment and Recovery Act of 2009, Budget Factsheet-Investing in
Innovation to Create the Industries and Jobs of Tomorrow

Set national goal to invest three percent of GDP in R&D

The President has set a goal for America to invest more than three percent of our GDP in public and
private research and development. This investment rate will surpass the level achieved at the height of
the space race, and can be achieved through policies that support basic and applied research, create
new incentives for private innovation, promote breakthroughs in national priority areas, and improve
STEM education.

Backup documents: Remarks by the President at the National Academy of Sciences Annual Meeting,
Remarks by the President on the Economy at Carnegie Mellon University
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Build a leading physical infrastructure

Fulfill a new transportation vision with high-speed rail

President Obama has set the ambitious goal of connecting 80% of Americans to the high-speed rail
system within 25 years. To accomplish this he proposes sustained investments that build on the Recovery
Act and would help create an efficient, high-speed passenger rail network of 100- to 600-mile intercity
corridors that will better connect communities across America. This vision builds on the successful
traditional highway and aviation development models with a 21st century solution that focuses on a
clean, energy-efficient option.

Backup documents: President Obama, Vice President Biden Announce $8 Billion for High-Speed Rail Projects
across the Country, Vision for High Speed Rail in America

Develop the next generation of air traffic control

The Next Generation Air Transportation System (NextGen) is a comprehensive overhaul of our national
airspace system. NextGen will make air travel more convenient and dependable for passengers,
significantly reducing flight delays and increasing airport capacity, while making flights more energy-
efficient, safe, and secure. Recognizing the importance of NextGen for our economic prosperity, our
environment, and our national security, President Obama’s FY 2012 Budget increases funding for this
critical innovation.

Backup documents: NextGen Homepage

Create a National Infrastructure Bank

The President has proposed the creation of a National Infrastructure Bank, which will provide a new way
to leverage investments in the nation’s highest priority infrastructure projects, supplementing reformed
formula-grant transportation programs. The proposal marks an important complement to traditional
federal investment in infrastructure, as the Bank will base its investment decisions on clear analytical
measures, selecting those projects with the greatest return for American taxpayers and leveraging
private, state, and local dollars to complete projects as efficiently as possible. The Bank will also promote
multi-modal projects, which currently face significant obstacles and bureaucratic delays due to the
narrow focus of existing programs that fund specific infrastructure modes.

Backup documents: President Obama Announces Plan to Renew and Expand America’s Roadways
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Develop an advanced information technology ecosystem

“If transportation infrastructure was and remains a key source of
competitive advantage in the industrial economy, digital infrastructure
will be a key source of competitive advantage in the knowledge economy.
'There is no policy step more important for the digital infrastructure than

assuring that scarce spectrum is efficiently allocated.”

—Lawrence Summers, Director, National Economic Council, June 28,2010

Develop a nationwide, state-of-the-art communication network

The wireless revolution provides great promise for America’s future economic prosperity, and the
President has announced a plan to help businesses extend the next generation of wireless services to
at least 98% of Americans. This Wireless Initiative will enable businesses to grow faster, students to learn
more, and public safety officials to access secure, nationwide, and interoperable mobile communications.

America’s ability to maintain its global technology leadership hinges critically on the availability of
spectrum, as it is the currency of the wireless broadband revolution. Hints of what this revolution has to
offer — smartphones, netbooks, and the applications that run on them — are beginning to make their way
into American consumer consciousness. However, this promise is threatened by a“spectrum crunch,’a
crowding of the airwaves used to transfer information wirelessly. Experts believe that the United States
will require hundreds of MHz of spectrum in coming years, but we only have 50 MHz in the pipeline for
commercial use.

Globally, countries are moving aggressively to promote innovation in the wireless field; the United
States must develop our digital infrastructure if we hope to maintain our edge in the ecosystems of
networks, technologies, products and applications. President Obama catalyzed this effort by signing a
Presidential Memorandum committing the federal government to make available 500 MHz of federal
and commercial spectrum over the next 10 years to foster investment and economic growth, and to
help create jobs in these new, high-value industries. NTIA released, in November of 2010, a ten-year
plan to free up this spectrum and also issued its fast-track report that identified 115 MHz that could be
repurposed for wireless broadband.

Backup documents: Presidential Memorandum: Unleashing the Wireless Broadband Revolution, Fact Sheet:
Doubling the Amount of Commercial Spectrum to Unleash the Innovative Potential of Wireless Broadband,
Speech Text—Technological Opportunities, Job Creation, and Economic Growth, Plan and Timetable to Make
Available 500 Megahertz of Spectrum for Wireless Broadband, An Assessment of the Near-Term Viability of
Accommodating Wireless Broadband Systems, NTIA Fact Sheet on Spectrum Plan and Time Table—Fast Track
evaluation
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Expand access to broadband

The American broadband ecosystem has advanced rapidly. In 2000, only eight million Americans had
broadband at home; by 2009, that number had grown to 200 million.® But more needs to be done.
Approximately 100 million Americans still do not subscribe to broadband at home.” They are operating
with 20th century infrastructure in a 21st century economy. The Recovery Act provided $6.9 billion to
substantially expand broadband access for households, businesses, schools, public safety providers,
and hospitals across rural America (See Box 5).

Backup documents: The Recovery Act-Transforming the American Economy Through Innovation, Vice
President Biden Announces Recovery Act Investments in Broadband Projects to Bring Jobs, Economic
Opportunity to Communities Nationwide, Recovery Act Investments In Broadband: Leveraging Federal Dollars
To Create Jobs And Connect America, List of Recovery Act Broadband Awards, Broadband USA

Box 5: Government Investment In 21st Century Infrastructure: The Case of Broadband

The government can promote innovation by investing in 21st Century infrastructure. The Recovery Act
made key investments in rural broadband to reduce the disparities between urban and rural access to
high speed Internet. Through a combination of grants and loans, the Department of Commerce’s National
Telecommunications and Information Administration (NTIA) and the Department of Agriculture’s Rural
Utilities Service (RUS) provided over $7 billion to fund broadband projects across the nation. NTIA funded
“middle mile” projects in underserved or unserved areas, many of which are rural, and focused on expand-
ing public computer center capacity and spurring adoption of broadband service. RUS focused on projects
that promote rural economic development and job creation beyond the construction and operation of the
facilities themselves.

These investments will connect Americans to emerging opportunities in the service economy, including
call centers and software development, which are particularly likely to rely on broadband access. Beyond
service industries, broadband access can support existing businesses as they maintain customer relation-
ships, track pricing, and manage inventories more effectively. Broadband connections can help small
business owners — especially home-based businesses, which are more common in rural areas - reach
new 