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America’s Role

The legacy America bequeaths to its chil-
dren will depend on the creativity and 
commitment of our nation to lead a new 
era of prosperity at home and abroad. 

America’s Challenge

America’s challenge is to unleash its in-
novation capacity to drive productivity, 
standard of living and leadership in global 
markets. At a time when macro-economic 
forces and financial constraints make in-
novation-driven growth a more urgent 
imperative than ever before, American 
businesses, government, workers and uni-
versities face an unprecedented accelera-

Innovation will be the single most important factor in 
determining America’s success through the 21st century.

r e so lv e d

tion of global change, relentless pressure 
for short-term results, and fierce competi-
tion from countries that seek an innova-
tion-driven future for themselves.

America’s Task

For the past 25 years, we have optimized 
our organizations for efficiency and qual-
ity. Over the next quarter century, we must 
optimize our entire society for innovation. 
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Innovation has always been deep in America’s soul. From the nation’s 

birth, we have most fundamentally been about exploration, opportu-

nity and discovery, about new beginnings, about setting out for the 

frontier. 

America’s focus on the horizon reflects our collective faith in a better 

future. These are the qualities that have made our country a beacon 

to people around the world for the past 228 years. America, in the 

end, is all about hope. And innovation is the societal and economic 

manifestation of hope. 

Today, America finds itself at a unique and delicate historical 

juncture, shaped by two unprecedented shifts – one in the nature of 

global competition, the other in the nature of innovation itself:

1.  The world is becoming dramatically more interconnected and 

competitive. At the same time that economic interdependen-

cies are growing, America is in the unfamiliar position of the 

world’s sole superpower. It is important to recognize how 

novel this situation is historically, and what opportunities and 

dangers it holds – from rivals or potential rivals, to be sure, 

but perhaps even more from how we ourselves choose to 

handle this geopolitical reality. 

2.  Where, how and why innovation occurs are in flux – across 

geography and industries, in speed and scope of impact, and 

even in terms of who is innovating. In many ways, the playing 

field is leveling, and the barriers to innovation are falling. 

Whenever such a shift occurs, there are always changes in 

how economies and societies work – including new ways of 

creating value and measuring success, and realignments of 

competitive advantage. In the 21st century, the pace of these 

changes will accelerate. To thrive in this new world, it will not 

be enough – indeed, it will be counterproductive – simply to in-

tensify current stimuli, policies, management strategies and to 

The National Innovation InitiativeTM (NII) defines innovation as the 
intersection of invention and insight, leading to the creation of so-
cial and economic value.

c a l l  t o  a c t i o n
Innovate or Abdicate

make incremental improvements to organizational structures 

and curricula. 

Together, these large shifts suggest that we stand at an inflection 

point in history. Whether one looks at demographics, science, culture, 

technology, geopolitics, economics or the biological state of the 

planet, major changes are underway that will shape human society 

for the next century and beyond. The actions that enterprises, gov-

ernments, educational institutions, communities, regions and nations 

take right now will determine this future. 

What will America do? Will we plan and invest for the long term, 

rather than just the next quarter, putting in place the talent pool, 

innovation capital and infrastructure necessary for continuing suc-

cess throughout the 21st century? Will we recognize the multifaceted 

nature of this problem and come together across all sectors – busi-

ness, government, labor and academia – to form a new social and 

economic compact?

Perhaps most important is whether the United States will continue 

its historic and unique role as a leader among nations, exporting the 

vision and tools of hope and the power of innovation. America must 

champion and lead a new era of openness and competition – fueled 

by agility and constant motion, and enabled by lifelong learning, 

technological prowess and the infinite creativity of the innovation 

process itself.

We live in tumultuous times, yet Americans know instinctively that 

our way forward is not to retreat or to re-trench. The way forward 

is to become more open, more experimental and to embrace the 

unknown. We cannot turn inward, nor can we allow our institutions to 

become overly centralized, calcified and risk averse. 

If America were a company, freedom and exploration would be our 

core competencies. And the capacity to innovate is the foundation 
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In the end, the simplest way to describe the purpose of the National 

Innovation Initiative is to help focus us as a society on what we do 

best, on our purpose in history. The key to America’s future success, 

finally, is to remember who we are.

for bringing our competitiveness into full fruition. The first Ameri-

cans were innovating when they made the decision to leave an estab-

lished life for the perils of an unknown world. They were innovating 

before we had government, a functioning economy, an educational 

system or national defense. In short, if Americans stop innovating, 

we stop being Americans.
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Talent

The human dimension of innovation, in-
cluding knowledge creation, education, 
training and workforce support. Recom-
mendations support a culture of collabo-
ration, a symbiotic relationship between 
research and commercialization, and life-
long skill development.

Investment

The financial dimension of innovation, 
including R&D investment; support for 
risk-taking and entrepreneurship; and 
encouragement of long-term innovation 
strategies. Recommendations seek to give 
innovators the resources and incentives to 
succeed. 

e x e cu t i v e  s umm a ry

The National Innovation Initiative recommendations 
are organized into three broad categories:

Infrastructure

The physical and policy structures that 
support innovators, including networks for 
information, transportation, healthcare 
and energy; intellectual property protec-
tion; business regulation; and structures 
for collaboration among innovation stake-
holders. Recommendations support a new 
industry-academia alliance, an innovation 
infrastructure for the 21st century, a flex-
ible intellectual property regime, strategies 
to bolster the nation’s manufacturing en-
terprises, and a national innovation leader-
ship network. 
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National Innovation Agenda
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Today, America competes and collaborates in an interconnected 

world.

• We compete and collaborate in a global trading system in 

which the consensus for free and open markets is fragile 

and the market share for high-value products and services is 

increasingly being driven by discriminating consumers, not 

protected producers. 

• We compete and collaborate globally to attract the best and 

brightest minds and managerial talent who will develop the 

new knowledge and create the disruptive technologies that 

will launch new industries and re-shape competitive advan-

tage with profound import for nations, industries, firms and 

individuals.

• We compete and collaborate in a world in which the power 

of networked communications, the extended manufacturing 

enterprise and access to low-wage talent has enabled the 

outsourcing of both low and high-skilled jobs. 

• And we compete and collaborate in a post-Cold War security 

environment in which, for the first time in our history, the 

United States must protect its citizens and homeland from 

asymmetrical threats from terrorist groups and rogue na-

tions which have the technological means to wreak havoc on 

advanced economies and destroy millions.

While America competes and collaborates across global economic 

and security arenas, we must never forget that the most important 

competition is being fought in the arena of ideas, learning, and deliv-

ering new kinds and levels of value to the marketplace.

America’s ultimate source of national and individual prosperity, 

homeland security and leadership in the world is an unstoppable, fer-

tile, open and inclusive economy. From the schoolroom to the cam-

pus and community college, to the halls of government, across our 

urban and rural communities, and to the world’s markets, America 

must unleash a new era of innovation-driven growth.

Innovation generates the productivity that economists estimate has 

accounted for half of U.S. GDP growth over the past 50 years.1 Inno-

vation gives rise to new industries and markets; fuels wealth creation 

and profits; and, generates high-value, higher-paying jobs. In a world 

in which many nations have embraced market economies and can 

compete on traditional cost and quality terms, it is innovation – the 

ability to create new value – that will confer a competitive edge in the 

21st century.

Innovation also improves the quality of our lives in countless ways 

– offering new forms of convenience, customization and entertain-

ment. It’s not only about offering new products and services, but also 

improving them and making them more affordable.  

But most important, innovation has always been the way people 

solved the great challenges facing society. Today, innovations not 

yet imagined, in areas ranging from science to politics, education 

to business, will enable us to achieve dramatically higher levels of 

health across the planet; develop productive options for a rapidly 

aging population; find plentiful, affordable, environmentally-friendly 

sources of energy; spread democratic approaches and win the war 

against terrorism; and, expand access to the knowledge that can en-

able a more secure and satisfying future. 

America today is a clear No. 1 in productive innovation. The United 

States remains near the top rank of countries measured by R&D as 

a percentage of gross domestic product.2 America is still the world 

leader in venture capital and is home to many of the finest research 

labs and universities. Our workforce is talented, more flexible and 

mobile than those of most countries.  We possess one of the most 

open economies for trade and investment; a stable government; a 

strong technology base; and, a culture uniquely supportive of risk-

taking. 

We stand on a strong foundation.

However, that foundation can be shaken.

i
i n n o vat i o n  o p por t u n i t i e s  
a n d  c h a l l e ng e s
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On the macro-economic front, the United States faces a widening 

savings deficit. We spend more than we save and import more than 

we export – as individuals as well as a nation. Cumulative budget 

deficit projections for 2005-2014 are expected to total $2.3 billion, 

according to the latest Congressional Budget Office forecast. And 

these pressures will only intensify with the retirement of the Baby 

Boomers that is expected to incur billions and eventually trillions of 

dollars of unfunded liabilities. As deficits rise, the availability of risk 

capital tightens. 

Similarly, the trade deficit is now approaching $650 billion this 

year. As Alan Greenspan noted, while single year deficits are not 

insurmountable, multiyear, cumulative deficits begin to raise more 

complex issues. Historically, America has imported capital from the 

rest of the world to finance not only consumption, but also invest-

ment. The concern is that foreign investors may begin to diversify 

substantially their holdings away from dollar assets and find other 

opportunities for their global investments. China, for example, sur-

passed the United States this year as the largest recipient of foreign 

direct investment.

Certainly, we can and should do more to increase savings and hold 

down spending. But equally, if not more, important is economic 

growth – and innovation provides the fuel for economic expansion. To 

attain higher levels of innovation-driven growth, we must take stock 

of where we are and where we want to go. 

What are the most important changes and factors to take into ac-

count in shaping America’s innovation agenda? We believe there are 

three:

1 The new shape of innovation

We believe that the bar for innovation is rising. And, simply running 

in place will not be enough to sustain America’s leadership in the 21st 

century. Innovation itself – where it comes from and how it creates 

value – is changing. 

• It is diffusing at ever-increasing rates. It took 55 years for the 

automobile to spread to a quarter of the country, 35 years for 

the telephone, 22 years for the radio, 16 years for the PC, 13 

years for the cell phone, and only seven years for the Inter-

net.3

• It is multidisciplinary and technologically complex. It arises 

from the intersections of different fields or spheres of activity. 

• It is collaborative – requiring active cooperation and com-

munication among the scientists and engineers and between 

creators and users. 

• Workers and consumers are embracing new ideas, technolo-

gies and content, and demanding more creativity from their 

creators. 

• It is becoming global in scope – with advances coming from 

centers of excellence around the world and the demands of 

billions of new consumers. 

The innovation economy is fundamentally different from the indus-

trial or even the information economy. It requires a new vision, new 

approaches and a new action agenda. The United States must create 

the conditions that will stimulate individuals and enterprises to inno-

vate and take the lead in the next generation of knowledge creation, 

technologies, business models and dynamic management systems. 

A new relationship among companies, government, educators and 

workers is needed to assure a 21st century innovation ecosystem that 

can successfully adapt and compete in the global economy.

2 The seriousness of the competition

America’s economic and political standing are fundamentally bound 

up in our capacity as a society to innovate, and we now face much 

more serious competitive challenges from new centers of innovation 

across an increasingly interconnected planet.
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The rest of the world is picking up the pace…

• Foreign owned companies and foreign-born inventors account 

for nearly half of all U.S. patents with Japan, Korea and Tai-

wan accounting for more than one-fourth.4

• Sweden, Finland, Israel, Japan and South Korea each spend 

more on R&D as a share of GDP than the United States.5 

• China overtook the United States in 2003 as the top global 

recipient of foreign direct investment.6 

• Only six of the world’s 25 most competitive Information Tech-

nology companies are based in the United States; 14 are based 

in Asia.7 

• Asia now spends as much on nanotechnology as the United 

States.8 

While America relies upon a past commitment to its knowledge 

economy…

• Federal funding, a mainstay of discovery research, has been 

in long-term decline, now only half of its mid-1960s peak of 2 

percent of GDP. Excluding spending on defense, homeland se-

curity and space, federal investment in fundamental research 

is expected to decline in real terms over the next five years. 

• Corporate R&D dropped nearly $8 billion in 2002, the largest 

single year decline since the 1950s.9

• Total scientific papers by American authors peaked in 1992 

and have been flat ever since.10 

• The service sectors, that represent more than half of U.S. 

economic activity,11 lack the underpinning of robust research 

investment into innovative business process design, organiza-

tion and management. (See Figure 1)  

• Manufacturing has not been sufficiently linked up to the new 

sciences and technologies – emerging fields like nanotechnol-

ogy, multifunctional materials, and process design – that could 

revitalize America’s competitiveness. 

The evidence is clear. While we remain the world’s leader, the capac-

ity for innovation is going global – and we must pick up the pace. The 

reality of a new competitive dynamic should not be unfamiliar terri-

tory. During the 1980s, the United States faced a similar challenge 

from Japan. To restore their competitive position, U.S. businesses, in 

concert with government policy-makers and business school theo-

rists, developed the new management tools to transition successfully 

from a mass production to a quality-management culture. 

Today, the forces of global economic integration and advances in 

technology are creating a different and more complex challenge. Sus-

taining competitive advantage will require moving beyond efficiency 

and quality toward creating new markets, increasing choice and value 

to customers, and innovating continuously on a global basis. 

3 The scope of the opportunity

In the end, the importance of innovation lies less in competitive 

victory of one country over others than in building a better world 

for everyone. America can be an engine of change and a driver of 

prosperity.  We see the promise of a better future for our children 

– and the world’s children. 

• We see the promise of environmentally friendly and plenti-

ful sources of energy to drive growth. If just 1 in 100 cars and 

trucks in the United States were fueled by hydrogen, 4 million 

gallons of gasoline could be saved every day.12

• We see the promise of new medical therapies that cure dis-

ease, rather than simply treating its symptoms. More than 325 

million people worldwide have been helped by bio-technol-

ogy-based drugs and therapies – and of all the biotech drugs 

on the market today, over 70 percent were approved in just 

Figure 1
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use. Nano-manufactured medical devices, including nano-par-

ticles, will detect and treat disease in a manner that revolu-

tionizes health diagnostics and cures.15

• We see the promise of new industries and better jobs, so that 

America isn’t building walls to keep jobs in, but becoming a 

creative epicenter for new ones and a magnet for global tal-

ent. The 42 industries represented by the Council on Competi-

tiveness alone are projected to create nearly 13 million jobs 

by 2006 and nearly 100 million jobs worldwide over the next 

decade.16 The preponderance of those jobs will be the result of 

innovations that are occurring, and will occur with increasing 

frequency, around the world. Whether those jobs are here in 

America will be up to us.

In the end, the challenge to the United States is to respond to the his-

toric shifts of our age by optimizing American society for innovation. 

This report proposes some early-stage ideas for how to do that – and 

the National Innovation Initiative itself is one model for how such col-

laborative, cross-societal efforts can mobilize our nation’s innovation 

resources to drive us forward to a better future. 

More than 400 leaders and scholars from universities, corporations, 

professional societies, industry associations and government agen-

cies joined in October 2003 to form the NII. These subject-matter 

experts have been engaged in working groups for the past 15 months 

on initiatives to create a new compact among companies, govern-

ment, educators and workers to assure a 21st century innovation 

ecosystem. Our recommendations address the need for new forms 

of collaboration, governance, measurement – and a new sense of 

purpose and mission – that enable America’s workers to succeed, 

not merely survive, in the global economy, that restore America’s 

uniquely positive culture of risk and reward, and that create new 

societal mechanisms to drive the pace and quality of the national 

innovation enterprise.

the last four years.13 The promise of genomics and proteomics 

is to move healthcare beyond reactive, or even preventive, to 

predictive.

• We see the promise of lower-cost and higher-quality health 

care by applying 21st century information technologies. With 

nearly a third of healthcare dollars tied up in administra-

tive paperwork, the potential savings are in the hundreds of 

billions in the United States alone.14 Patients will be afforded 

more control over their own health information through 

secure, private and portable medical records, while research 

into new cures can be expanded to and improved by a global 

network. This interconnection of distributed medical facili-

ties, data and expertise, combined with highly personalized 

care, holds enormous promise for both individual and societal 

health. 

• We see a future in which homeland security efforts can actu-

ally enable productivity gains and economic growth. For exam-

ple, IT-based identification, tracking and verification systems 

to monitor cargo will also enable just-in-time logistics across 

secure borders. Sophisticated electronic and biometric access 

control safeguards could reduce the administrative paperwork 

of time, attendance and payroll data, and allow workers to 

devote themselves to more productive pursuits. Sophisticated 

data mining tools, combined with sensors, software and super-

computers, could derail attacks on our infrastructure in real 

time. 

• We see the promise of a profound revolution in manufactur-

ing through the development and use of transformational 

technologies such as nano-scale materials and devices. Nano-

technology could impact the production of virtually every 

human-made object – from vehicles to electronics to medical 

technology – and will lead to economical, low-volume manu-

facturing that can custom fit products for every conceivable 

21st Century Innovation Opportunity — the Hydrogen Economy

The potential of a hydrogen economy to address major challenges facing America and the rest of the world is capturing the imaginations of consumers, 

researchers, government and industry. 

Why hydrogen? There are many compelling reasons. According to Larry Burns, Vice President, Research & Development and Planning for General Motors 

Corporation:

° A hydrogen fuel cell vehicle is nearly twice as energy efficient as a conventional vehicle, and its only emission is water vapor.

° Hydrogen can be extracted from various fuels, promoting energy diversity.

° The introduction of alternative energy sources should decrease petroleum dependence and increase energy security, and could make energy pricing more competitive.

° Fuel cells will enable the auto industry to reinvent the automobile itself. They are the foundation for innovative and compelling vehicle designs that show great promise of being 
affordable, sustainable, and profitable.

° Fuel cells are a potential source not only of transportation power, but also of electrical power. They could enable new, more environmentally compatible, distributed electric-power 
generation.  
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When we say that innovation isn’t what it used to be, we are not 

simply referring to its speed, ubiquity or importance. We believe that 

innovation at the dawn of the 21st century is actually happening in 

new ways.

Relationships that once looked adversarial are increasingly evolving 

into complementary, even symbiotic ones. Customers and producers 

are engaging in a process of co-creation. Intellectual property owner-

ship and openness both now drive innovation capacity. The lines be-

tween manufacturing and services are blurring. The contributions of 

small businesses to the innovation economy rival those of large ones. 

Public sector innovation is now an important part of what was once 

considered the preserve of the private sector. “Expertise” used to 

mean In-depth knowledge of a particular discipline, but now it must 

be multi-disciplinary, since innovation occurs at the intersections of 

disciplines between research and its end-use applications.

It is these types of changes – in relationships among innovators and 

in the nature of innovation itself – that create the impetus behind 

the new policy architecture proposed by the NII. Some of the most 

salient new relationships include the following. 

• User and Producer-Based Innovation

• Proprietary and Public Domain Intellectual Property

• Manufacturing and Services 

• Established Disciplines and Multidisciplinary Research Pro-

grams

• Public and Private-Sector Innovation

• Small and Large Firms

• Security and Scientific Openness

• Nationalism and Globalization

User and Producer-Based Innovation 

In the industrial model, the world was divided into “producers” and 

“consumers,” with the former in control. But today, the center of 

gravity is shifting as innovation increasingly occurs on both sides of 

the cash register. 

User-based innovation, to borrow a term coined by MIT’s Eric von 

Hippel, calls into question the whole notion of the passive consumer. 

Probably the most difficult, costly and time-consuming piece of a 

company’s innovation process is identifying customer needs. How-

ever, new models of innovation incorporate the customer into the 

design and development process. Semiconductor manufacturers now 

provide customers with specialty software to design their own chips. 

A global supplier of specialty food flavors has built a tool kit that 

enables customers, like Nestle, to create their own flavors. Plastics 

manufacturers such as GE offer web-based tools to their customers 

to develop improved plastic products.17 

User-based innovation opportunities extend beyond companies to 

individuals, as well. Software developers are exploring new busi-

ness models that encourage users to add value at every stage from 

design and development to execution, support and upgrades – with 

thousands of volunteers to validate and de-bug the code. Game 

manufacturers have created portals that allow enthusiasts to design 

their own video games. On-line auctions like eBay combine existing 

systems – the Internet, credit cards and package delivery – in ways 

that empower millions of home-based entrepreneurs. And products 

like desktop publishing are creating new opportunities for users to 

become innovators themselves. 

This shift toward reciprocal innovation between producer and user 

can sharpen the process, help manage risk and significantly mobilize 

the nation’s innovation capabilities. We have traditionally venerated 

the idea of the lone genius – from da Vinci, to Confucius, to Einstein 

– as the prime source of creativity. Now, innovation co-creation can 

turn us from a nation that supports and celebrates innovation into a 

nation of innovators. 

i i
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novation as well. No single organization has the scale to build today’s 

complicated systems, but a single entity can inhibit or block access 

to IT networks through control of patent portfolios and prohibitive 

rents. More broadly, the need for interoperability – linking the patch-

work-quilt arrays of legacy systems within most large enterprises and 

between systems of distinct firms – has resulted in a shift towards 

open standards, coupled with development of new middleware tools 

to enable this connectivity. Standards, like TCP/IP – the transmission 

protocol that makes the Internet work – have created an extraordi-

nary platform for innovation of new technologies, markets, industries 

and business models.

The protection of and global respect for IP are now more critical than 

ever. But optimizing for innovation will likely require an evolutionary 

but deliberate shift in IP systems and standards – including patent 

pools, open access databases, open standards, flexible and affordable 

cross-licensing, multi-jurisdictional patents and harmonized patent 

systems – that can be tailored to rapidly evolving technology and 

knowledge networks.

Manufacturing and Services

According to conventional wisdom, just as industrialization led to a 

dramatic reduction in agricultural jobs, the growth of the services 

sector will drive out manufacturing. However, this fails to take ac-

count of profound changes underway in the manufacturing sector. 

Although we may measure them separately in our statistics, the 

reality is that manufacturing operations increasingly and inextricably 

combine production and services.

Because of the IT revolution – especially in software – a major 

component of manufacturing is service-based. As the U.S. Congress 

Office of Technology Assessment noted: “Software is … a marriage 

of manufacture and service, since it has the character of both a good 

(it can be stored and shipped) and a service (computer programs are 

not immutably fixed).”19 But, we classify software as a service, not a 

manufacture. Consider how it is being applied:

Proprietary and Public Domain Intellectual Property 

Since the founding of our republic, the protection of intellectual 

property has been one of the underpinnings of American society 

and our innovation system. Patents guarantee that inventors have 

the opportunity to benefit from their creations. Such IP protection 

has become even more important in the global economy. Intangible 

assets today represent about 85 percent of the market value of the 

companies on the S&P 500 and, by extension, a large part of the U.S. 

export market.18 

IP protection is particularly important for start-ups. Without clear 

title to intellectual property, entrepreneurial start-ups are less able 

to obtain seed or venture capital for commercialization. In a world of 

rapid, relentless innovation and competition for ideas, entrepreneurs 

and large companies alike view their intellectual property as both a 

treasure and a time-sensitive vulnerability. 

At the same time, the evolution of the innovation enterprise – the 

trend toward user co-creation, the need for interoperability in com-

plex IT networks and revolutionary advances in understanding about 

human biological networks – is putting pressure on traditional IP 

models and strategies. 

In biology, for example, knowledge breakthroughs in genomics have 

transformed state-of-the-art research. The reductionist biology of 

the 20th century, which focused on individual components, is giv-

ing way to a systems approach that seeks to understand how the 

genetic building blocks work together in bio-networks. To understand 

systemic interactions, researchers need access to a broad range of 

scientific data, covering the genome, RNA and protein sequences and 

structures. While the issue of intellectual property ownership is far 

from resolved, a number of public and private entities are contribut-

ing proprietary and patented research into publicly accessible, inter-

national databases like GenBank, to assure future innovation. 

IP collaboration is becoming an increasingly critical tool for IT in-

Biotechnology’s Innovation Impact

Biotechnology is transforming industry and revolutionizing the war against disease. Biotechnology is any technique that 

uses living organisms or their products to make or modify a product, to improve plants or animals, or to develop microorgan-

isms for specific purposes. The science of biotechnology is applied in manufacturing, agriculture and medicine.

Today, biotechnology is saving lives and holds the promise of breakthrough solutions for many of the devastating diseases 

and conditions for which there are currently no treatments. Already, the more than 155 biotechnology drugs and vaccines 

available today have helped more than 325 million people worldwide. Leading the way in creating innovations that dramati-

cally improve lives, companies like Amgen have transformed treatment paradigms for patients with cancer, kidney disease 

and inflammatory diseases. The impact from biotechnology’s innovation can be seen in many places:

° Cancer patients are living longer and fuller lives

° HIV results can be processed in just 10 minutes

° For the first time, the debilitating course of Multiple Sclerosis can be altered

° Joint damage caused by rheumatoid arthritis can be reduced and pain virtually eliminated for many.

Source: Biotechnology Industry Organization



16 National Innovation Initiative Final Report i i  -  t h e  n e w  s h a p e  o f  i n n o v a t i o n  17 

• Manufacturers like Xerox are installing service capabilities in 

their machines – diagnostic software that is capable of signal-

ing to the manufacturer when a part is nearing the end of its 

useful life, before the problem is ever visible to the custom-

er.20

• In 1985, when Ford Motor Company wanted safety data on its 

vehicles, it spent $60,000 to slam a vehicle into a wall. Today, 

that frontal crash is performed virtually on high performance 

computers – at a cost of around $10.21

• To design the 777, Boeing developed a software program that 

allowed its engineers to “fly” in a computerized prototype of 

the aircraft and iterate the design in virtual space.22

• Wal-Mart has installed miniature tracking devices on its prod-

ucts, enabling computerized inventory tracking and controls.

Competitive companies are bundling production and services – and 

for good reasons. With the rapid pace of technology diffusion, even 

advanced products can be quickly commoditized. Integrating services 

into the mix changes the value hierarchy and transforms the revenue 

stream.

• Jet engine manufacturers, like GE Aircraft, Pratt & Whitney, 

Rolls Royce and Honeywell Aerospace do not just sell engines 

and spare parts; they sell propulsion services. Why? Because 

the value of services on a product through its life span can 

exceed original sales by as much as five times.23

• In the wireless industry, the profits do not come from the de-

vices but from the service. And increasingly service offerings 

are shifting from voice service, which is now a commodity, to 

data services.24

• IBM remains the largest computer manufacturer in the world, 

but its fastest growing business segment is in IT services.

Manufacturing companies are transforming themselves from product 

suppliers into solutions providers – and melding services seamlessly 

into their product lines. The manufacturing strategies introduced 

over the past two decades of lean, Six Sigma-esque continuous pro-

ductivity and quality improvement are no longer a source of mean-

ingful competitive advantage. They are the minimum requirements to 

be in the game. Going forward, winning will depend on customization, 

flexiblity, speed and innovation, not competing in a low-wage, mass-

production system.

Established Disciplines and Multidisciplinary Research Programs

Historically, advances in knowledge came through the efforts of 

individual investigators with specific disciplinary specialties, such as 

– chemistry, biology, physics or mathematics. Today, however, innova-

tion tends to occur more frequently at the intersection of disciplines 

and, indeed, sometimes drives the creation of entirely new ones, 

such as nanobiology, network science or bioinformatics. 

Advances in medical technologies integrate biology with physics, 

mathematics, materials sciences and software engineering. In-

novation in the IT sector is built on research that spans a range of 

sciences, including solid-state physics, chemistry, mathematics and 

language theory – and increasingly, social sciences and the unique 

dynamics of particular industries, as IT planning becomes integral 

with business and organizational strategy.

At issue is not a choice between single discipline specialization and 

multi-disciplinary research. The ability to innovate at the intersection 

of disciplines, by definition, implies the need for strong disciplinary 

expertise. But, knowledge silos simply won’t drive innovation in a 

much more interconnected world. Indeed, they will inhibit it.  

The changing nature of innovation demands new knowledge and 

learning networks that can facilitate communications and collabora-

tion at the frontiers of many disciplines and that can cross organi-

zational boundaries between academia, industry and government. 
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Government can also accelerate its historical role as a driver of 

innovative technologies and services. America’s defense and space 

programs, for example, push technology in many and new directions, 

and create a first-adopter dynamic. Government missions generate 

demand and resources for innovation.

Perhaps most important, government can take on long-range, 

strategic projects beyond the reach of the private sector. Without 

the pressure of quarterly results, government can address societal 

challenges that require more capital or entail higher risk than the 

private sector may be able to support. Major innovations like the In-

ternet and global positioning are recent examples where government 

served as the catalyst for technologies that now dramatically impact 

our economy and daily lives.

Small and Large Firms

When we think of innovation, we often think of big companies 

– Dupont and nylon, Boeing and the 777, IBM and the mainframe, 

Microsoft and Windows. Fully 75 percent of the nearly $200 billion of 

industrial R&D investments in the United States are made by firms 

with 1,000 employees or more.28 

But despite their significant investment in R&D, large firms are often 

not the source of new-to-the-world technology. Big firms often tend 

to focus on making their existing product lines better and more 

affordable, while smaller firms are more likely to invest in radical 

innovation. Lewis Branscomb points out that only about $16 billion 

– or eight percent – of large firm R&D expenditure goes to radical 

innovation.29 In comparing the patenting activities of small, serial 

innovators and large firms, CHI Research has found that:

• Small-firm innovation is twice as closely linked to scientific re-

search as for larger firms, and it is more technically important.

• Small firms’ patents are at least twice as likely to be found 

among the top one percent of high-impact patents.

While academia has been exploring interdisciplinary approaches for 

decades, and while there has been progress, such multidisciplinary 

efforts at universities remain insufficient – and have yet to emerge as 

a core focus of the national research enterprise.

Public and Private Sector Innovation

Conventional wisdom holds that innovation is a process conducted 

mainly by private entities, with government restricted to setting 

the rules and creating or supporting the necessary infrastructure. 

That role is, of course, essential – as is clear when one considers 

the impact on innovation and economic growth of education policy, 

financial regulation, research investment, tax rules, bankruptcy laws, 

intellectual property protection, and infrastructure investment. How-

ever, government today is increasingly and more intimately involved 

in innovation beyond its role as a referee or systems integrator.

To put this in perspective, consider the public sector in economic 

and human terms. Government purchases and investments account 

for almost 19 percent of U.S. gross domestic product (see Figure 

2);25 and more than 16 percent of the U.S. workforce is made up of 

government employees.26 Such an enormous swath of activity must 

be productive and efficient – and it must be innovative – if America is 

to prosper and compete in the 21st century. Regardless of the speed 

at which the American private sector innovates, overall economic 

growth will be limited by the speed of government innovation.

There are many opportunities for positive change. For example, 

government can accelerate the use of competition in achieving its 

mission. These kinds of process innovation, where government com-

petes with private enterprises for certain services, have improved 

performance at dramatically lower cost – often exceeding 30 percent 

savings.27 Those savings can be used to serve more people, invest in 

further innovation or reduce tax burdens – all of which create value 

for citizens. And there are many other ways in which government 

can adopt private-sector approaches – such as e-government initia-

tives and the use of performance standards – to create new value for 

citizens.
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• Small firms are more effective in producing high-value innova-

tion.30 

These trends highlight a new interdependent relationship between 

large and small companies. As access to empowering technology, 

knowledge and markets has become increasingly widespread, barri-

ers to entry have fallen. Firm activity has become much more dynam-

ic. Small companies can grow very rapidly – and just as rapidly, large 

companies can collapse. There were 100,000 start-ups in America 

in 1950; by 2000 there were 800,000. The average yearly business 

failures went from 10,000 in 1978 to 100,000 in 1994. 

In this increasingly fluid environment, no one company can hope 

to achieve and maintain control of an industry or market through 

vertical integration. Even the largest businesses, governments and 

academic institutions are more and more interdependent with a 

large number of smaller enterprises. As Harvard’s Marco Iansiti has 

described, the relationships among enterprises large and small are 

starting to resemble those of biological ecosystems.31 In that context 

– in a world of “keystones” and “niches” – size remains important, but 

it is no longer the key determinant for success. Position, expertise 

and the strength of collaborative relationships become as important 

for a company’s profitability. 

This interdependence is particularly relevant in the context of the 

innovation enterprise. Big and small companies have increasingly 

complementary roles in technology development. Consider pharma-

ceutical giants Pfizer and Merck, for example. Both have research 

and development budgets in the billions and internal teams and labs 

spread throughout the world. However, they also rely on hundreds of 

research partnerships with smaller companies and research firms. In-

creasingly, they look to small biotech firms to do the initial research 

and development on pharmaceutical products, and then license 

the technology or buy the company. Microsoft, the world’s largest 

software company directly employs tens of thousands of software 

programmers. They also use an army of globally disperse subcontrac-

tors to help improve and develop products.

Frequently small companies have deep expertise in niche skills 

but little skill or experience in working in large teams or managing 

complex projects. Large companies often have very broad technol-

ogy portfolios, but insufficient depth in specific technical areas. They 

often are expert at managing complex projects and can link up teams 

of people with disparate cultures, languages, skills and business 

process approaches. Small companies may be able to respond more 

quickly to customer needs or quick market changes while large firms 

can offer very broad supplier and customer networks. As a result, 

technology partnerships and collaborations between large and small 

companies make good partners because the strengths of one are the 

weaknesses of the other.   

The reality is that the innovation economy needs both incremental 

and breakthrough innovation, both large and small innovators. As 

William Baumol notes, this is no David and Goliath story. The differ-

ent roles taken on by small and large firms together create more 

technological progress, innovation and growth than either category 

could have achieved by itself.”32

Security and Scientific Openness

In a global, innovation-based economy, it is becoming more and more 

necessary to engage globally, in order to keep up with the frontiers 

of knowledge and attract the best talent. Yet fears that knowledge 

could fall into the wrong hands – possibly to be used against us 

– or even that foreign students might pose an unacceptable risk to 

America are altering the balance between America’s historic scien-

tific openness and our security imperatives. Finding the right balance 

will be absolutely critical to America’s innovation enterprise. 

For decades, the best and brightest have flocked to the United States 

to take advantage of our world-class education, and to participate 

in a culture that welcomed newcomers and enabled them to con-

tribute in industry, academia and government. Many have stayed to 

create breakthrough research and launch new companies. Indeed, 

one-third of today’s U.S. workforce of scientists and engineers were 
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Our security and economic opportunities are enhanced by growing 

economies around the world, not by societies locked in poverty with-

out a stake in the global order.  The recommendations of the National 

Innovation Initiative are designed to focus on how America can cre-

ate win-win solutions that improve our own innovation capacity and 

national competitiveness while engaging actively and collaboratively 

with the rest of the world.

This convergence of formerly separate or even opposed forces – in-

novation users and creators, public and private stakeholders, IP own-

ership and open standards collaboration, small and large businesses, 

and a host of other new, reciprocal relationships – has profound 

implications for public policy, for business strategy and for academic 

curricula. These kinds of changes in the nature of innovation – how, 

where and through whom it occurs – create a real urgency for new 

and comprehensive approaches to strengthening the nation’s innova-

tion enterprise. They are the rationale behind the NII Call to Action 

and the key to understanding why simply intensifying current stimuli 

and polices will not be enough to assure U.S. economic leadership in 

the 21st century.

born outside the United States.33 But new immigration controls have 

resulted in a 32 percent drop in the number of international student 

applications in 2004,34 and the number of foreign students whose 

visas were rejected rose to 35 percent.35 

Looking out to the future, the Educational Testing Service finds that 

the number of foreign students applying to take the GRE test – a 

pre-requisite for admission to a U.S. graduate program – has declined 

by one-third.36 For the first time in our history, the United States is 

confronting the possibility of a reverse brain drain – with innovators, 

scientists and engineers taking advantage of the growing opportuni-

ties for world-class education and research outside our borders. 

In the same way, our leadership in research is being affected by 

security concerns. Research is subject to an array of regulations 

regarding foreign nationals, potentially forcing universities to apply 

for thousands of export licenses annually. 

Innovation capacity and homeland security are, in reality, tightly 

coupled. There can be no security without the economic vitality that 

innovation creates, just as there can be no economic vitality without 

a secure environment in which to live, work and create. These are, 

to be sure, early days in how our society responds to new kinds of 

threats, but we are still searching for a balance between scientific 

exploration and security.  

Nationalism and globalization

In a world that is evolving from an “international” order to truly 

global interconnectedness, the best way to increase national innova-

tive capacity is to engage actively and collaboratively with the rest of 

the world. No nation can corner the market on innovation. We should 

welcome the improvements in other nations’ capabilities to grow and 

prosper. Their people deserve to participate fully in the rising global 

tide of innovation-driven prosperity. And it is truly a win-win. Pros-

perity abroad creates multiplier effects that are positive for America 

and Americans. 
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Innovators start with an idea of what is needed by a society, market 

or individual. Like inventors, they create – but they also apply their 

creations. And those applications, in turn, generate further innova-

tions, giving rise to new industries and national and global markets; 

spurring productivity and economic growth; fueling wealth creation 

and profits; generating high-value, higher-paying jobs; and raising the 

standard of living, not just for direct beneficiaries of those new jobs, 

but also for other people touched by the innovation. 

In order to develop an effective national innovation strategy, we have 

to understand the way innovation actually occurs. America’s broad 

direction – and the particular actions of government, business and 

academia – need to be based on the contemporary reality of this 

complex, dynamic phenomenon. Innovation is best seen not as a 

linear or mechanistic process, but as an ecosystem, a multi-faceted 

and continual interaction among many aspects of our economy and 

society.

Addressing individual parts of this ecosystem as if they were discrete 

problems would be insufficient and ultimately ineffective. Along with 

the NII’s particular recommendations, one of the most important out-

puts of our work over the past year is our proposal for an overarch-

ing architecture for innovation. Treating the ecosystem as an ecosys-

tem is inherent in what we mean by “optimizing for innovation.”

The most common conception of innovation is a linear progression 

from research to invention and from invention to commercialization. 

But this framework makes it clear that the dynamics of innovation 

are a lot more complex. It is not just the sum of knowledge inputs. As 

illustrated in Figure 3, our perspective needs to be holistic – including 

not only the important supply inputs to innovation but also market 

demand and the influence of external factors, especially the policy 

environment and the common national infrastructure.

These factors, individually and as a system, make up the context 

in which the nation’s enterprises innovate. And though the private 

sector takes the lead – applying strategies, technologies, business 

models, and capital that address genuine market needs – the model 

suggests how the overall strategic direction and quality of the inno-

vation ecosystem drive value creation and the nation’s performance.

Consider the key dynamics implicit in this framework:

Supply and demand

Innovation policy in the past has tended to focus more on supply 

(inputs such as research, skills, management strategies, knowledge 

and risk capital) than on demand – (outputs valued by societies such 

as quality, security, convenience and efficiency). The framework for 

the National Innovation Ecosystem recognizes the influence of both 

innovation supply and demand on the rate of innovation productivity.

Policy and infrastructure

The push and pull of supply and demand don’t occur in a vacuum. 

They are strongly influenced by public policy and the overall infra-

structure for innovation offered by our society. Public policies related 

to education and training, research funding, regulation, fiscal and 

monetary tools, intellectual property and market access demonstra-

bly affect our ability to generate innovation inputs and respond to 

innovation demands. The same can be said of infrastructure – be it 

transportation, energy, health care, information technology networks 

or communications. Taken together, the policy and infrastructure 

environments create a national platform that can accelerate – or 

impede – the pace and quality of innovation.

More specifically, elements within each of these broad categories 

interact in dynamic ways. Regulations, for example, can have an 

important impact on the nature and extent of elements of our infra-

structure – from energy, to trade, to telecommunications. Similarly, 

network infrastructure is crucial for the implementation of key policy 

goals, in areas ranging from education, to healthcare, to intellec-

tual property. And the growing demand for customization and even 

personalization of products and services – not only from businesses, 

but from universities and governments – both affects and is affected 

i i i
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www.compete.org for the Working Group reports). The groups have 

produced more than 80 recommendations that were reviewed and 

supplemented by a panel of distinguished expert advisors and by the 

NII Principals. The NII Principals and their Advisory Committee have 

established three priority focus areas with high-leverage recommen-

dations.

by the supply of skills and knowledge. In many ways we are moving 

from a world in which economic and political advantage depended 

on economies of scale, to one in which they increasingly derive from 

what some have called “economies of expertise.”37

There is much still to be learned about how to define and measure in-

novation. But even at this early stage, we can see that underlying the 

reciprocal interactions among the elements of American’s dynamic 

innovation ecosystem – and spanning all its major constituencies, 

from business, to government, to labor, to academia – there are three 

foundational requirements:

• The quality of the talent pool

• The society’s capacity to take risks, especially for long-term 

investment

• The continual creation of an infrastructure that anticipates 

future innovation.

The recommendations of the National Innovation Initiative are a first 

step toward addressing each of these areas within an overarching 

plan for national innovation success.

To identify national priorities, NII Working Groups have examined 

major dimensions and drivers of innovation: skills, finance, infra-

structure, the public sector, research frontiers, trade and invest-

ment policy, and how innovation is evolving in the 21st century (see 

Figure 3: Innovation Ecosystem
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As a reminder, the recommendations of 
the National Innovation Initiative are or-
ganized into three broad categories:

1. Talent: the human dimension of innova-
tion, including knowledge creation, educa-
tion, training and workforce support.

2. Investment: the financial dimension of 
innovation, including R&D investment; sup-
port for risk-taking and entrepreneurship; 
and encouragement of long-term innova-
tion strategies.

America’s Innovation Imperative: Where once we optimized our 
organizations for efficiency and quality, now we must optimize our 
entire society for innovation.

i v
n i i  g o a l s  a n d  r e comme n d at i o n s

3. Infrastructure: the physical and policy 
structures that support innovators, includ-
ing networks for information, transporta-
tion, health care and energy; intellectual 
property protection; business regulation; 
and structures for collaboration among in-
novation stakeholders.
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understand the technological foundations of growth is becoming 

even more critical to every career path.   

However, enrollments are moving in precisely the wrong direction. 

A quarter of the current science and engineering workforce is more 

than 50 years old, and many will retire by the end of this decade.39 

New entrants into science and engineering fields are not replacing 

these retirees in sufficient numbers.

Although K-12 education is not a primary focus of the NII, it is clear 

that the science and engineering problem begins early in the K-12 

pipeline. We are losing our future scientists and engineers around 

the junior high school years. Less than 15 percent of U.S. students 

have the prerequisites even to pursue scientific/technical degrees in 

college.40 U.S. high school students underperform most of the world 

on international math and science tests. And most have little interest 

in pursuing scientific fields. Only 5.5 percent of the 1.1 million high 

school seniors who took the college entrance exam in 2002 planned 

to pursue an engineering degree.41  

Clearly, some of these trends are being felt at the undergradu-

ate level. The number of degrees granted in every field of science 

and engineering, other than the biological and social sciences, has 

remained flat or declined since 1985 (see Figure 4).42 Globally, the 

United States ranks seventeenth in the proportion of the college-age 

population earning science and engineering degrees, down from 

third place several decades ago.43 The fraction of all 24-year-olds 

with science or engineering degrees is now higher in many industrial-

ized nations than in the United States. The United Kingdom, South 

Korea, Germany, Australia, Singapore, Japan and Canada all produce 

a higher percentage of S&E graduates than the United States.44  

The nation must take deliberate steps to expand the pool of technical 

talent. At the undergraduate level, financial incentives matter (espe-

cially given escalating tuition costs). The Tech Talent Bill, passed in 

2002 by the House and largely incorporated into the 2002 National 

Science Foundation Authorization Act (PL 107-368), addressed this 

1. Talent — The Nation’s Key Innovation Asset

America’s workers and their families – present and future – are the 

first priority of the National Innovation Agenda. On an individual 

level, we must support workers’ and families’ ability to succeed, not 

merely survive, in a world in which skills needs are rapidly changing 

and the competition for jobs is global. At the national level, it’s about 

human creativity and the human capital that drives innovation and 

economic growth. 

The National Innovation Talent Agenda focuses on three priorities:

• Build the base of scientists and engineers 

• Catalyze the next generation of innovators 

• Empower workers to succeed in the global economy.

Goal No. 1 Build the Base of Scientists and 
Engineers

The Agenda calls for implementing a National Innovation Education 

Strategy. 

Innovation capacity depends, in no small measure, on the cadre of 

scientists and engineers who generate and deploy ideas. But unless 

the United States takes swift action, the demand for S&E talent will 

far outstrip supply. The number of jobs requiring technical training is 

growing at five times the rate of other occupations. Yet the average 

age of America’s S&E workforce is rising, and the average number 

of entrants is static or declining, outside of the biological and social 

sciences. 

Many of America’s working scientists and engineers are products of 

the National Defense Education Act (NDEA) of 1958, passed in the 

wake of Sputnik. The NDEA sparked a half-century of remarkable 

innovation and wealth creation – and it may help explain why ap-

proximately 60 percent of the CEOs of the Fortune 100 have science 

or engineering degrees.38 In the knowledge economy, the ability to 

Figure 4
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issue by creating a class of incentives for universities to increase the 

fraction of students receiving undergraduate degrees in science and 

engineering. However, these NSF-directed programs have not been 

funded as authorized, so their potential impact remains unrealized.

Incentives also matter in reaching out to underserved and under-

represented students. African Americans, Hispanics and other ethnic 

and racial minorities account for only 6 percent of the science and 

engineering workforce – a figure far below their demographic pres-

ence.45 Women represent only a quarter of the science and engineer-

ing workforce, even though they make up nearly half of the total U.S. 

workforce. By 2020, more than 40 percent of college-age students 

will be ethnically and racially diverse.46 If America is to strengthen 

its base of science and engineering talent, it must act to recruit the 

fastest growing segments of the workforce.

The availability of scholarship money is a critical factor in the choice 

of majors. The NII proposes to engage the private sector, which is a 

major consumer of technical talent. The recommended “Invest in the 

Future” scholarship fund would create tax incentives for corporate 

and individual donors who support the next generation of innovators. 

The goal would be to provide a scholarship to any qualified student 

majoring in math or science at a four-year college who has an eco-

nomic need and who maintains a high level of academic achievement.

At the graduate level, three approaches promise to expand the 

supply and diversity of the S&E pool. The first is to adopt portable 

graduate fellowships. Thirty years ago, graduate student stipends 

were funded separately from research. Today, however, the typical 

graduate student must secure a research position in a funded project 

to qualify for a stipend – and that financial incentive, rather than 

any demand mechanism, largely determines the choice of field and 

specialization. Portable graduate fellowships awarded competitively 

and based on merit would give control of educational choices back to 

students – increasing their ability to respond to emerging fields and 

market demands – and encourage more students to pursue science 

and engineering paths.

Strength through Education: 
The National Defense Education Act

There is a strong precedent for responding to national challenges 

– and opportunities – through education. 

In October 1957 the successful launch of Sputnik set the stage 

for lawmakers returning to Washington. Not only was Sputnik 

the world’s first satellite, but it was also the first intercontinental 

ballistic missile. In dramatic fashion, the Soviets appeared to be 

ahead in the space race and the Cold War.  

In response, the U.S. federal government launched an effort to 

nurture the sciences and develop new technologies. 

The first and most transformational piece of legislation was the 

National Defense Education Act, signed by President Eisenhower 

on September 2, 1958. This act, along with the establishment 

of NASA a month later, laid the groundwork for the modern era 

of federal support for basic research, and for invigorating the 

nation’s R&D investment.

Driven by the NDEA, federal expenditures for education more than 

doubled. In higher education, this included funding for federal 

student loan programs, graduate fellowships in the sciences and 

engineering, institutional aid for teacher education, funding for 

capital construction and a surge of funds for curriculum develop-

ment in the sciences, math and foreign languages.

Through this new investment, the U.S. fundamentally changed 

both the level and locus of research and development. Research 

funding soared, and research universities became active contribu-

tors to a system that had been dominated by defense agencies.  

We also sent the first man to the moon. 

Source: Center for Studies in Higher Education, University of California, 
Berkeley  http://ishi.lib.berkeley.edu/cshe/ndea/
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To complement these fellowships, establishing traineeship grants to 

institutions will encourage competition for talented students by cre-

ating more varied educational choices. Traineeships would focus on 

frontier research areas and multidisciplinary or innovation-oriented 

studies, and include exposure to academic, industry and government 

laboratories. 

Third, the recently created Professional Science Masters (PSM) pro-

grams represent another promising approach that melds the worlds 

of science and business, recognizing that productive careers for sci-

ence students are not limited to research laboratories or classrooms. 

The PSM creates the first graduate degree in the sciences and math-

ematics that extends science training into strategic planning and 

business management, as well as government regulation. The pro-

grams focus on multidisciplinary specialties such as business and IT, 

biology and IT (bioinformatics) and chemistry and IT (computational 

chemistry). The PSM attracts the same relatively high proportion of 

women and historically underrepresented minority students as do 

other master’s degree programs in science. The challenge is that 

these programs and students fall outside traditional graduate school 

funding mechanisms and lack an established base of support.47  

Beyond strengthening the domestic S&E pool, we need to continue 

to attract the best and brightest from around the world. Few would 

disagree that foreign scientists make critical contributions to the 

nation’s scientific and technical talent – as students, as faculty and in 

business. Foreign students account for nearly half of all graduate en-

rollments in engineering and computer science.48 Foreign scientists 

comprise more than 35 percent of engineering and computer science 

university faculties and nearly a third of the S&E workforce.49 

There are indications, however, that post-9/11 visa policies are revers-

ing decades of openness to foreign scientific excellence. Delays and 

difficulties in obtaining visas to the United States are contributing to 

a declining in-flow of scientific talent. And other countries can and do 

take advantage of our increasingly cumbersome visa process. With 

the strengthening of foreign science, there are many attractive scien-

SMART Scholarships for National Security

Congress has responded to the growing deficiency in the right mix of 

scientists and engineers to support our national security workforce needs. 

It recently passed legislation authorizing $2.5 million in fiscal year 2005 in 

support of a Science, Mathematics and Research for Transformation (SMART) 

Defense Scholarship Pilot Program to begin to address this critical issue. 

SMART requires supported recipients to be U.S. citizens who must pay back 

their support through employment at a defense laboratory. The Department of 

Defense is building on this authorization by proposing an enhanced program 

for fiscal year 2006 called SMART – National Defense Education Act.

tific opportunities abroad to substitute for U.S. conferences, degrees 

and visiting scholar positions. No one disputes the need for safe-

guards and assessment of foreign entrants. However, a system that is 

transparent and efficient and also offers fresh incentives for the best 

and brightest can offset current obstacles.    

Recommendations 

• Create an “Investing for the Future Fund” – a national S&E 

scholarship fund that provides tax credits to companies or 

individuals who contribute scholarship funds. 

• Fully fund the commitment to expand incentives for S&E 

education as authorized in the 2002 NSF Authorization Bill. 

• Create a competitive, merit-based, next-generation fellow-

ship program consisting of at least 5,000 portable graduate 

fellowships for up to five years, at a stipend level compa-

rable to the NSF Graduate Research Fellowship Program.

• Establish new traineeship grants to institutions for terminal 

degree programs that provide unique and creative aca-

demic settings involving multidisciplinary studies, innova-

tion-oriented studies and exposure to academic, industry or 

government laboratories and research.

• Direct NSF to fund PSM programs at institutions that 

demonstrate innovative approaches to orienting master’s 

level degree programs towards scientific or technical skills 

needed in the U.S. workforce. Institutions would be required 

to provide matching funds to receive awards.

• Establish an expedited immigration process, including 

automatic work permits and residency status for foreign 

students who: a) hold graduate degrees in science and en-

gineering from American universities, b) have been offered 

jobs by U.S.-based employers and who have passed security 

screening tests.
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Goal No. 2 Catalyze the Next Generation 
of American Innovators

An innovation economy that drives economic growth and job cre-

ation will be fueled by new ideas – and those will start from curiosity-

based research, then move to application and finally to commercial 

exploitation. America must certainly retain and enhance its research 

at the frontiers. But it must also improve the processes that evolve 

these ideas into new products, new services or new solutions to 

pressing societal problems.

Universities have always protected and encouraged inspired individu-

als to expand and share humankind’s basic scientific knowledge base. 

Their ideas represent some of our strongest national assets, and 

we must safeguard the mechanisms that fund and promote them. 

However, universities are also key to creating a new generation of 

skilled workers, women and men who are ready to use their knowl-

edge of the latest technologies to create better services, products 

and solutions. 

All Americans will need a variety of tools to be successful. People 

are not born with inherent innovation skills, but they can learn them. 

They can acquire the social skills to work in diverse, multidisciplinary 

teams, and learn adaptability and leadership. They can develop 

communication skills to describe their innovations. They can learn 

to be comfortable with ambiguity, to recognize new patterns within 

disparate data, and to be inquisitive and analytical. They can learn 

to translate challenges into opportunities and understand how to 

complete solutions from a range of resources.

These skills are best acquired by experiencing innovation first-hand, 

building the confidence that underpins future success. To quote 

Benjamin Franklin: “You tell me, I forget; you teach me, I remember; 

you involve me, I learn.”

If our nation is to lead in innovation, our universities will need both to 

be adept at cross-disciplinary research and education and to rethink 

how they are organized to inform faculty and students about the 

process of commercialization. Commercialization is a complicated 

issue within universities. Care must be taken to preserve the integrity 

of unbiased research and access to open intellectual inquiry and 

publication. However, commercialization done properly is ultimately 

of great benefit to the public and to learning itself.

The question is whether universities have the internal structures and 

investments in place to support faculty and students interested in 

taking ideas into the commercial realm and to help produce gradu-

ates who can lead this type of activity. The Bayh-Dole Act gives uni-

versities a generous opportunity to create commercial outputs from 

federally funded basic research and to benefit from this financially. 

Universities’ record in taking advantage of this and other incentives 

– though improving – has been uneven. We need a fundamental shift 

in philosophy in academia that embraces the traditional role of creat-

ing new knowledge but acknowledges the responsibility to inform 

and promote an innovation mindset, particularly among scientists 

and engineering faculty and students.50   

Successful models exist in several areas of the country. They include 

such activities as creating venture laboratories and incubators; 

developing curricula that are multidisciplinary and include real-world 

interaction with industry; establishing workshops and seminars that 

help students and faculty understand the mechanics of commercial 

development; supporting internships with local startups and small 

businesses; funding multidisciplinary chairs that focus on both tech-

nical and business topics; setting up internal resources (e.g., commer-

cial advice and assistance); and creating a general campus culture 

that applauds innovation.

These kinds of tools and resources not only inform and educate 

potential innovators. They can also help spark ideas by encouraging 

those with different technical skills to enter into active discourse 

about ideas and problems. A new generation of innovators must 

learn that they operate in a larger world. It is important not only to 

understand that world, but also to communicate effectively within it. 

Best and Brightest around the World: Critical for U.S. Innovation

America is country of immigrants, and nowhere is that more apparent than in the realm of science and innovation. Teaching and research at U.S. universities 

depend on a steady stream of foreign scientists and engineers. According to a 1998 National Research Council Report, about a third of U.S. winners of the Nobel 

Prize were born outside of the United States. 

Recent immigrants also play an important role in entrepreneurship. The Public Policy Institute of California found that Chinese- and Indian-born entrepreneurs 

head 29 percent of Silicon Valley start-ups (up from 13 percent in the mid-1980s). 

However, post-9/11 immigration policies are having an impact on the ability of foreign students and scientists to study, visit or work in the United States. The 

number of foreign students on American campuses declined last year (2003-2004) by 2.4 percent – the first drop in foreign enrollments since the 1971-1972 

academic year, according to the Institute for International Education. And recent evidence indicates that the decline in foreign enrollments is continuing in 

2004-2005. A survey of major graduate institutions conducted by the Council of Graduate Schools has found a 6 percent decline in new foreign enrollments in 

fall 2004 – the third year in a row with a substantial drop. While this decline is less sharp than in last spring and fall, reversing such declines is difficult. As Vic-

tor Johnson of Nafsa: Association of International Educators notes, “Perceptions abroad are lagging behind reality...The word is out on the street in China: You 

can’t get a visa to study in the United States.”

Source: The Chronicle of Higher Education.
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changes in innovation learning. They should expand the use 

of experiential learning.

• Innovation Partnerships need to be created to bridge the 

traditional gap that has existed between the long-term dis-

covery process and commercialization. These new partner-

ships would involve academia, business and government, 

and they would be tailored to capture regional interests and 

economic clusters.

• States and universities should fund internships for inno-

vation-oriented students interested in experiencing local 

startup and small business environments.

• Universities and colleges – including community colleges 

– should establish curricula to teach innovation manage-

ment skills to middle and senior managers from small busi-

nesses. States should create local and regional innovation 

synergies by providing incentives for interaction between 

small business and educational institutions and resources.

• The National Science Foundation should take a significant 

role in funding pilot efforts to create innovation-oriented 

learning environments in K-12 and higher education. It 

should also sponsor research into the processes involved in 

teaching creativity, inventiveness and commercialization in 

technical environments.  

Goal No. 3 Empower Workers to Succeed 
in the Global Economy 

America must help workers and their families navigate the challeng-

es of today’s innovation economy. Those challenges include more 

rapid technological change, faster product cycles, a shorter “half-

life” for many technical skills (see Figure 5) and more intense global 

competition. This will require a new relationship among employees, 

businesses, universities and government that: 

The Committee for the Study of Invention, sponsored by the Lemel-

son-MIT Program and the National Science Foundation, puts it this 

way:

To advance their endeavors, inventors commonly need a range of oth-

er skills concerned with relating to the constituencies around them. 

Although inventors focus on invention most centrally, they often must 

play other roles as well. They need the mindset and skills to promote, 

persuade, market, marshal financial resources and so on…They often 

need to function as “intrapreneurs” to advance their missions within 

an organization.51

In addition, universities, colleges and community colleges must bet-

ter synchronize their educational resources with local business enter-

prises. This would integrate these assets into teaching, help business 

learn how to manage more effectively for innovation, and enable 

employees to improve their skills. That kind of creative curriculum 

will be critical to creating innovation synergies.

American universities also can train a new generation of economists 

in innovation theory and lead the way in developing metrics to under-

stand and manage innovation. Strengthening these disciplines would 

improve both national policymaking and decisions by companies.

Recommendations

• Universities should promote an innovation-oriented culture 

while maintaining a commitment to creating new knowl-

edge at the frontiers of research. This culture should seed 

traditional technical studies with new exposure to methods 

for creative thinking and translating ideas into commercial 

applications. Tenure and promotion policies should give 

weight to teaching creativity, inventiveness and innovation. 

These changes may require reassessments of organization-

al structures and learning environments.

• Academic institutions should develop curricula specifi-

cally designed to teach innovation skills and support major 

Creating New Kinds of Innovation 
Professionals 

A transformative development in modern work is the growth of distributed, robust organi-

zations – highly flexible groups that operate collaboratively across distance and time.

University of Michigan faculty in the School of Information’s Collaboratory for Research on 

Electronic Work (CREW) are training a new kind of professional to operate in this new work 

environment.

CREW develops collaboratories – partnering with Lucent, Steelcase, IBM and academic, 

scientific and not-for-profit organizations, as well as many others – to carry out a variety 

of projects. They include: distributed product development in software engineering; geo-

graphically distributed auto parts design; the use of audio and video in distance collabo-

ration; upper-atmospheric and space sciences; cancer, AIDS  and bioterrorism research, 

bioterrorism, service provision by non-profit organizations; and more. 
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• Stimulates workforce flexibility and skills through lifelong 

learning;

• Accelerates portability of healthcare and pension benefits;

• Aligns skill needs more tightly to training resources; and

• Expands assistance to those dislocated by technology and 

trade.

Although advances in technology have historically made America 

stronger, more prosperous, more productive and healthier, those ad-

vances have also created hardships for workers whose skills are tied 

to older technology or outmoded techniques. History offers many 

examples. Consider agricultural productivity: In 1900, it took nearly 

40 of every 100 Americans to feed the country. It now requires just 

three.52 Consumers enjoy far more food choices at lower cost, but 

the transition from farm employment to new kinds of work was dif-

ficult for many families and rural communities. Similarly, the railroad 

industry laid off hundreds of thousands of people as new transporta-

tion options dawned, but the automotive industry created millions of 

new jobs. 

Competition, domestic or global, is also a positive force, but it, too, 

poses challenges. Competition lowers prices, improves quality and 

service, and encourages innovation. But competition also increases 

pressure on workers and firms to learn new skills and explore new 

kinds of work. It means that some workers will suffer hardship 

through lost wages or jobs – and some firms will fail, even as the 

economy creates new jobs and new firms rise.

The United States has built a safety net to help workers through 

transitions. The question is whether this framework offers adequate 

support for Americans to thrive in an increasingly competitive global 

innovation economy, in which new skills are in demand and are shift-

ing more rapidly.

We cannot turn back the clock on technology, nor begrudge other 

nations’ drive to compete and improve living standards. We can, how-

ever, make choices about how to help those affected in the United 

States by job and business churn. The National Innovation Initiative 

urges improving training and lifelong education opportunities to 

help U.S. workers prepare for and adapt to changes in technology or 

competition that adversely affect them.

Incentives for Lifelong Learning

Establishing a national policy of voluntary individual asset accounts 

to finance education and training is vital today to help workers cope 

with the churn of transition. Within the decade, training incentives 

will also be critical to the nation’s ability to sustain its innovation 

economy. The impending retirement of the Baby Boomers means 

that nearly seven million people who currently hold key managerial, 

professional and technical jobs could retire over the next ten years.53

Lifelong learning accounts would enable workers continually to up-

grade their skills, both to meet the changing needs of business and 

industry and to help advance their own careers and earning poten-

tial. Accounts would allow individuals to enroll in accredited training 

programs operated by public, private and union-based institutions. 

Ideally, these would be integrated into the existing structure of retire-

ment or educational accounts.

Recommendation

Create Lifelong Learning Accounts for employees that allow:

1. Tax exempt contributions by workers

2. Tax credits for employer contributions

Portability of Benefits 

In a world of ever-more rapid change, workers need a genuinely 

portable safety net. Portability of pensions is increasing, with the 

From the Lab to the Market

To help their research scientists get ideas out of the lab and into the marketplace, 

many colleges and universities are developing active support systems to nurture their 

“next generation innovators” – helping faculty to identify inventions with commer-

cial potential and shepherding them to commercial market.

For example, Georgia Tech’s Advanced Technology Development Center provides 

Tech faculty with commercialization grants to develop prototype products – while its 

VentureLab provides a one-stop center to guide faculty inventions through the com-

mercialization process.
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understand that they may receive financial advice and edu-

cation through their workplace to improve their investment 

choices, with protections for employers who provide the 

channel for this advice.

• The federal government should create legal certainty for 

cash-balance pension plans, to ensure that employers can 

continue to offer them. These plans are popular with many 

employees and have significant advantages over many 

defined-contribution plans.

• States and the federal government should encourage the 

widespread availability of Health Savings Accounts, includ-

ing affordable options for low-income workers, as a health 

insurance option that provides portability for employees.

• States and the federal government should define a role 

for government re-insurance of higher-cost healthcare 

expenses, so as to reduce the cost of employer-provided 

coverage and reduce the cost of healthcare to employees.

Worker Training and Transition Assistance

Important parts of the American workforce remain underserved by 

existing training and transition programs. Professions that in the past 

were little exposed to international competition now compete against 

skilled workers overseas connected through modern communications 

networks. Technological advances also contribute to job turnover, 

and many people reentering the workforce today are beginning new 

jobs rather than returning to their old positions.

So although the rate of U.S. unemployment remains fairly low by 

historic standards or compared to many developed economies, 

we see new populations of Americans feeling the brunt of global 

competition, demand for new skill sets, and, for some workers, lower 

wages than in their previous jobs. America requires a contemporary 

workforce assistance system that addresses these realities.

public sector supporting tax-favored retirement vehicles such as the 

popular 401(k) plans. Social Security also is a basic portable pension 

system. Industry has made progress with the shift from traditional 

defined-benefit plans to cash-balance plans and defined-contribution 

plans, but there remains more to do to ensure widespread employee 

participation and effective savings and investment practices. 

Healthcare benefits remain far less portable and are often blamed 

for employees’ unwillingness to change jobs, due to the risk of losing 

coverage. A survey sponsored by the Kaiser Family Foundation found 

that about one in six people with health insurance are very worried 

about losing their coverage. One in eight people stay in their current 

job because they fear they will lose health coverage if they change.54

Uneven incentives for workers and company spending on health cov-

erage, along with rapidly escalating health costs, add to the difficul-

ties facing healthcare benefit portability.  These conditions create a 

drag on the incentive and financial capacity of employers to find the 

best match for knowledge and skills. Healthcare savings accounts 

offer one means of providing portability, but additional options are 

needed that reach a broader audience.

Recommendations

• Employers should automatically enroll employees into 

401(k) plans to increase participation rates in retirement 

saving. 

• Employers should design defined-contribution plans to 

provide an annuity option on retirement, rather than a 

lump-sum payout. The annuity option will encourage more 

responsible financial arrangements for retirement. 

• States should clarify regulations affecting annuities and 

offer tax incentives to employees and employers to make 

annuity options more attractive. 

• States and the federal government should help employees 

Figure 5
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Important reforms are underway. The Labor Department has 

launched an initiative to leverage federal and state funds for job 

training in high-growth industries like healthcare, information tech-

nology services, biotechnology and high-tech manufacturing. The 

Department also seeks more flexibility for state and local govern-

ments to partner with local firms and academic institutions to teach 

skills needed locally.

The NII supports these goals and more. The Trade Adjustment As-

sistance (TAA) Program, for example, offers income support, training 

resources, health benefits and relocation assistance, in addition to 

benefits available under the Unemployment Insurance system and 

other programs governed by the Workforce Investment Act. TAA 

benefits, however, are limited to manufacturing employees who are 

displaced as a result of imports. They don’t extend to services jobs, 

which constitute nearly 70 percent of U.S. employment and are in-

creasingly subject to global competition.55 TAA also is unavailable for 

workers displaced by investment decisions such as plant relocations.

The bottom line: We should ensure that every worker can obtain the 

education, training and skills needed to succeed in the 21st Century.

Recommendations

• Reform and rename the Trade Adjustment Assistance 

Program to cover workers displaced for reasons other than 

trade, including service sector workers.

• Offer more flexibility and focus under federal-state employ-

ment and training programs. States and the federal govern-

ment should have more discretion to devote employment 

and training resources toward high-performance programs, 

high-growth skills and skills in demand by local firms.

• Expand temporary wage supplements that help move work-

ers more quickly off unemployment insurance and into new 

jobs and on-the-job training. The Alternative Trade Adjust-

ment for Older Workers Program should be expanded to in-

clude younger workers and should not be linked exclusively 

to trade dislocation.

• Re-institute H1-B training grants to ensure that Americans 

are trained in the skills and fields for which companies now 

bring in foreign nationals.

• Companies should strive to develop innovation-enhancing 

cultures and offer programs that encourage innovation, 

including certifications, collaborative environments, inter-

disciplinary incentives and commercialization skills.

“Over the next ten years, 26 of the top 30 fastest growing jobs will re-
quire some post-secondary education or training...The demand for 
skilled workers is outpacing supply, resulting in attractive, high-pay-
ing jobs going unfilled.”

—Emily Stover DeRocco, Assistant Secretary of Labor for Employment and Training
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In the Industrial Age, machines and physical plant were king – the 

core assets of most companies. In an innovation economy, how-

ever, intellectual capital is the engine that drives economic growth 

and prosperity. Investment risks and rewards are increasingly built 

around ideas – how we develop and deploy them, how we protect 

them and how we value them. 

The National Innovation Investment Agenda focuses on three priori-

ties:

• Revitalize frontier and multidisciplinary research

• Energize the entrepreneurial economy

• Reinforce risk-taking and long-term investment.

Goal No. 1 Revitalize Frontier and Multidis-
ciplinary Research 

Investment in frontier research has always been the bedrock of 

American innovation. Many of the country’s most innovative in-

dustries were built on decades of research that had no discernible 

applications. No one dreamed in the 1940s that the esoteric field of 

quantum mechanics would spawn the semiconductor and IT revolu-

tions. Engineers working on time-sharing techniques probably never 

anticipated the Worldwide Web and e-commerce. Scientists research-

ing atomic motion likely didn’t anticipate or predict global positioning 

devices. 

The NII has identified several emerging problems in the research 

base.

Shifts in funding from bold, transformational discovery to incre-

mental research

Public funding for research has kept America at the frontiers of dis-

covery, creativity and research breakthroughs. The long time-frames, 

inherent risks and inability to capture returns on investment make 

discovery research inherently a governmental function. But publicly 

funded research has been steadily moving away from the frontiers 

of knowledge and closer to application and development. The federal 

research investment has grown conservative – increasingly driven by 

consensus, precedent and incremental approaches. At this time of 

global opportunity and challenge, what is needed is a return to the 

basics – a forward-looking vision that drives the nation’s research 

investment across uncertain terrain toward new knowledge and 

breakthrough innovation. 

Ironically, one of the milestone moments for America’s discovery 

research was the end of the Cold War. The loss of urgency affected 

both the quantity of funding for breakthrough research and the cut-

ting-edge quality of the public investment. Out of investments by the 

Department of Defense had come nuclear technologies, spy satel-

lites, precision-guided munitions, stealth materials and advanced 

radar – technologies that helped to win the Cold War. But so, too, 

did microelectronics, weather and communications satellites, global 

positioning satellites, passenger jets, supercomputing, the Internet, 

robotics, sensor technologies, composite materials and magnetic res-

onance imaging – all of which have had profound economic impact. 

Lack of investment in multidisciplinary research

Along with a renewed focus on the frontiers of discovery, we need 

a new focus on knowledge integration, communication and col-

laboration. Because innovation is occurring at the intersections of 

knowledge, next-generation innovation will depend upon the cross-

fertilization and fusion of research within and across the biological 

and physical sciences, the spectrum of engineering disciplines and 

entirely new fields of scientific exploration. This will require that a 

higher percentage of research funding be allocated to the intercon-

nections among disciplines – and to the infrastructure that supports 

multidisciplinary research.

2. Investment—Reinforcing Risk and Rewards
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Nowhere is the need for new multidisciplinary approaches clearer 

than in the area of emerging “services science” – the melding togeth-

er of the more established fields of computer science, operations 

research, industrial engineering, mathematics, management sci-

ences, decision sciences, social sciences and legal sciences that may 

transform entire enterprises and drive innovation at the intersection 

of business and technology expertise. 

Services science can begin to address major questions at the heart 

of 21st century innovation: How do organizations continue to recre-

ate themselves? How do they manage technological innovation? Can 

we simulate the most complex behavioral systems? Developing the 

intellectual basis for solving problems in business process design 

and organization, and providing an analytic basis for decision-mak-

ing and leadership have the potential to spur entirely new innovation 

frontiers. 

Underinvestment in the physical sciences and engineering

Scientific advancement has blurred the lines between scientific 

disciplines, so that advancement in one area is furthered by develop-

ment in others. For example, future products in life sciences are very 

likely to result from a combination of modern biology, nanotechnol-

ogy, information sciences and the physical sciences and engineering. 

Over the past 50 years, the United States has significantly increased 

investment in life sciences R&D, with remarkable results. Unfortu-

nately, the rate of increase in R&D has not been equally robust in 

other disciplines. Although federal funding for the life sciences has 

increased four-fold since the 1980s, growth in the physical sciences, 

engineering and mathematics has been stagnant in constant dollars.

We urge an increase in R&D investment across the disciplines. 

Because scientific advancement is interdependent, R&D investments 

must not be a zero-sum game that shifts investment from one area 

to others, but rather a comprehensive initiative that brings invest-

ment in other disciplines up to the level at which life sciences has 

thrived.

While public funding creates the anchor for the nation’s research 

investment, more effective incentives to stimulate private-sector 

research investment are equally critical. Nearly two decades of stud-

ies have demonstrated that the R&E tax credit creates incentives for 

increased industrial investment in R&D (approximately one dollar 

of additional private R&D in the short run and about two dollars in 

the long-run), generates more tax revenue than the government 

spends and has a net positive impact on productivity and economic 

growth. The NII Investment Agenda supports the need to: 1) make the 

R&E credit predictable and permanent, 2) restructure the credit so 

that companies can realize its full benefits and 3) extend the credit to 

research partnerships and consortia to encourage cross-sector and 

multidisciplinary research. 

Recommendations

• Spur radical innovation by reallocating three percent of all 

federal agency R&D budgets toward “Innovation Accelera-

tion” grants that invest in novel, high-risk and exploratory 

research. 

• Affirm the goal set in the Quadrennial Defense Review 

(2001) and by the Defense Science Board that at least three 

percent of the total Department of Defense budget be 

allocated for defense science and technology. Within this 

amount, the Department of Defense’s historic commitment 

to fundamental knowledge creation should be restored by 

directing at least 20 percent of the total Department of 

Defense science and technology budget to long-term, basic 

(6.1) research performed at the nation’s universities and 

national laboratories. 

• Increase significantly the research budgets of agencies 

that support basic research in the physical sciences and 

engineering, and complete the commitment to double the 

NSF budget. These increases should strive to ensure that 

the federal commitment of research to all federal agencies 

totals one percent of U.S. GDP.
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To pick up the pace, the nation needs to look to its regions. The 

combustion behind innovation is inherently regional – on the ground 

where research, business, risk capital and workers come together 

to turn ideas into products, processes and services. Optimizing for 

innovation nationally means strengthening the regional capacity for 

entrepreneurship. 

The national innovation investment agenda focuses on three key 

areas:

• Create regional innovation hot spots

• Coordinate and focus public-sector economic development 

investment

• Unleash underutilized capital

Create regional innovation hot spots

Some regions such as Silicon Valley, the Pacific Northwest, Route 

128/Boston and Greater Austin have been extraordinarily successful 

in stimulating entrepreneurship. Yet their innovation assets – idea 

generation, skilled managers and available capital – are not unique. 

They have been especially successful in building the interconnections 

that link intellectual, financial and human capital. 

Innovation hot spots create institutions that foster knowledge 

transfer, collaboration and support for start-ups. Hot spots combine 

and accelerate the deployment of key elements of the innovation 

ecosystem by: 

• building on cutting-edge, multidisciplinary research 

• providing the training ground for next-generation innovators 

• creating a crossroads between researchers and businesses

• linking innovators with early-stage funding, both public and 

private, and with experienced innovation mentors

• Allocate an increasing proportion of future research fund-

ing at universities to multi-and interdisciplinary research 

– and to the facilities and research infrastructure to support 

it. 

• Recognize “services science” as a new academic discipline 

– and encourage universities, community colleges and 

industry to partner in developing curricula and in training a 

workforce focused on services and enterprise transforma-

tion.

• Enact a permanent, restructured R&E tax credit and extend 

the credit to research conducted in university-industry 

consortia 

Goal No. 2 Energize the Entrepreneurial 
Economy 

By almost any measure, the U.S. entrepreneurial economy leads the 

world – a critical advantage, since as much as one-third of the differ-

ence in economic performance among countries is attributed to the 

difference in their levels of entrepreneurial activity.56 Our entrepre-

neurial engine has clearly helped to power U.S. innovation, productiv-

ity and economic growth. 

Demonstrably, there is nothing awry with the health of the overall 

U.S. entrepreneurial system. Indeed, rebounding from the recent eco-

nomic slowdown, the nation’s entrepreneurial economy posted a 12 

percent growth rate in 2003.57 However, we can do better to enable 

entrepreneurs to take risks and to translate ideas into innovation. 

We’re still leaving ideas on the table. On average, only one in ten pat-

ents is ever commercialized.58 Thousands of inventions lie dormant 

in the hands of universities, research centers and private companies. 

For those ideas that are pursued commercially, only seven out of 

every 1,000 business plans receive funding.59

Innovation Hot Spot—Rochester, NY and Optics

Infotonics Technology Center, Inc., located near Rochester, NY is a model innovation hot spot. It has both a geographic and indus-

try focus and was formed as a result of collaboration among private, public and university stakeholders. 

Infotonics is an industry-led Center of Excellence for applied research, development and commercialization of photonics and micro-

systems. Formed in 2001 by Eastman Kodak Company, Corning, Inc., and Xerox Corporation, the Center is structured as a not-for-

profit consortium of industry and universities. This partnership leverages the collective strengths and resources of large and small 

regional industries, the governments of New York State and the United States, and an array of prominent universities. 

The Center accelerates the transition from basic and applied research to commercialization of next-generation optical communica-

tion networks and advanced imaging through its support of prototyping engineering and its ability to support pilot-scale fabrica-

tion in a clean-room environment.

The explicit goal of the technology center is to reduce the financial risk frequently associated with the development process and to 

increase the probability of commercial success.
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• creating a focal point for local innovation communities to 

foster networks that would facilitate the transfer and commer-

cialization of new ideas.

• developing links to regional economic development initiatives 

• raising the visibility of innovation in the region with policy 

makers and the public.

The concept is not new, but neither has it emerged as part of a 

coordinated national strategy for innovation. The U.S. Department 

of Commerce’s Economic Development Administration (EDA) funds 

a number of EDA University Centers designed to promote linkages 

among higher education institutions and local economic develop-

ment and business organizations. New York and California have cre-

ated centers of excellence that combine public and private funding 

for emerging technology areas. In the Greater Rochester, NY, area, 

leading private-sector firms and higher education institutions, along 

with national, state and local funders, have created the Infotonics 

Technology Center, an institution that supports applied research in 

local IT and optics firms. The Larta Institute, in Southern California, is 

a non-profit organization that serves as a regional hub for technol-

ogy transfer and as an active economic development intermediary.  

Incubators and accelerators dot the national landscape. 

These are promising but partial efforts. What is needed is a more 

proactive approach that focuses federal and state, public and private 

funding on building regional anchors throughout the national innova-

tion economy. 

The National Innovation Hot Spot program would create public-pri-

vate partnerships explicitly focused on supporting regional innova-

tion. In order to ensure the most successful development of these 

centers, the initial program would solicit applications from across 

the country to serve as pilot regions. Institutional diversity should 

be strongly encouraged – locating hot spots at universities, research 

centers, national laboratories or other non-profit organizations based 

on geographical diversity and the availability of matching funding by 

private investors, states and regions. 

Coordinate and focus public-sector economic development in-

vestment around innovation-based growth

With approximately $20 billion in economic development assistance, 

the federal government has tremendous financial leverage. But 

funding for economic development is fragmented across multiple 

agencies and lacks a consistent innovation focus. To accelerate 

the link to innovation-based economic growth, the federal govern-

ment should coordinate its funding through a lead agency process, 

in which a single agency or department (e.g., the Department of 

Commerce) is tasked with oversight. Further, economic development 

funding should flow towards projects in which the private sector, 

local government and state government present a coordinated plan 

and provide significant funding. To further reinforce regional collabo-

ration, the Economic Development Administration and other federal 

agencies involved in economic development should institute regional 

boundaries that follow metropolitan statistical area (MSA) lines, not 

state borders.60 

Accounting for more than 85 percent of federal financial support and 

more than 20 percent of funding for early-stage development from 

all sources, the Small Business Innovation Research (SBIR) program 

is arguably one of the nation’s most targeted investments in break-

through innovation.61 To build on the program’s success, some small 

adjustments should be made to reflect current market needs. The 

SBIR program should have the flexibility to fund ideas that can get to 

the market quickly and to fund some longer-term, complex projects 

as well. To do this, the Small Business Administration (SBA) should 

consider allowing venture capitalist-backed companies to receive 

funding, and to raise the upper limits on its Phase I and Phase II 

awards. 

Like the federal government, state governments have an important 

role in supporting innovation. At the most fundamental level, states 

Technology Incubators – Driving Regional Innovation

Technology incubators and research parks are tools many universities use to diversify regional economies, create jobs and 

contribute to local prosperity.

Rensselaer Polytechnic Institute’s (RPI) Technology Park and incubator program – the first in the United States – are exam-

ples of how universities, local businesses and workers come together to innovate, invent, and commercialize groundbreaking 

ideas. Among success stories at RPI:

° Mapinfo, a publicly-traded company with 700 employees and revenues in excess of $100 million, is headquartered in the Rensselaer Technology 
Park. The company evolved from a business plan written by three undergraduate students with an idea to integrate data and mapping for naviga-
tion;

° Vicarious Visions, a software company in the tech park, which was launched by a Rensselaer undergraduate student and his brother to create high-
end software for the entertainment industry.

Since its creation in 1980, the Rensselaer incubator program has served 180 tenant companies that have created more than 

2,000 jobs. The survival rate for incubator companies is 80 percent. Annual sales of incubator graduate companies exceed 

$500 million. At the present time, the Rensselaer Technology Park houses 54 companies with more than 2,400 employees.  
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Foundation Center, these foundations grant more than $30 billion 

annually to support a wide range of social, cultural and educational 

causes.62 

While economic development has been one of the areas of funding, 

it has not traditionally been one of the leading recipients, nor have 

donations been aggregated as part of a regional strategy. In North-

east Ohio, foundations from a 13 county area are trying a new model. 

Led by the Cleveland Foundation, more than 60 regional foundations 

have jointly pledged to fund economic development efforts aimed at 

promoting innovation-based growth.  

In addition, Northeast Ohio foundations are considering the possibil-

ity of investing part of their asset base in local private equity deals. 

Nationally, this idea could have a major impact on funding availabil-

ity. An investment of only one percent of the total asset base of all 

national foundations would represent an additional $4.35 billion in 

available risk capital.63   

Foundations are already able to invest directly in venture capital 

funds and start-up ventures as part of their asset portfolio strategy. 

In addition, foundations may make equity investments in new ven-

tures as part of their payout obligation,64 so long as financial gains 

are not the primary goal and the investments further the public 

good. Thus, foundations can invest in non-profit organizations that 

support local entrepreneurship through investments (like JumpStart 

in Northeast Ohio and InnovationWorks in Pittsburgh), as well as 

directly in ventures.  

There are two challenges to increasing foundation investment in the 

entrepreneurial economy. First, federal tax code regulations are com-

plex and somewhat vague on what kinds of investments are allow-

able. A clear statement of what is acceptable under the IRS jeopardy 

investment rules is needed.  

The second facet of the challenge is simply educating foundations 

about the potential triple benefit from these investments. With the 

must tailor strategies to specific regions. A one-size-fits-all devel-

opment strategy does not work since regions have vastly different 

economic assets and distinct growth opportunities. States should 

support regional collaboration by encouraging, not hindering, cross-

state collaboration for metro areas that extend across state lines. 

In the context of regional economic development, all states should 

follow the example of leaders like North Carolina and Massachusetts, 

which have embraced the regional cluster concept. States, through 

their investments in education, infrastructure and economic devel-

opment programs, can help refocus priorities on building a strong 

innovation platform for all of their regions. 

Unleash underutilized capital

While many entrepreneurs complain about the “lack of capital,” the 

reality is that most regions do not lack investment capital. They do, 

however, lack risk capital (see Figure 6). While significant financial as-

sets exist in the hands of firms, individuals and foundations, regions 

often lack the institutional and informal mechanisms to direct exist-

ing capital assets to entrepreneurial activities. To address this need, 

angel networks and local charitable foundations should become part 

of every region’s innovation strategy.  

Wealthy individual investors tend to invest in traditional vehicles like 

blue chip stocks or real estate. With little access to information or 

experience with entrepreneurial investment, they have little incen-

tive to explore regional risk investments. Some state and community 

economic development organizations have addressed this challenge 

by developing angel networks of qualified investors, who share risk 

and expertise. These efforts could be strengthened and expanded by 

supporting a tax credit for early-stage investments by angel funds in 

qualified, start-up investments.  

Similarly, charitable foundations could play a larger role in innova-

tion-based economic development. There are close to 65,000 grant-

making foundations spread throughout the country. According to the 

Community Colleges Meet Local Skills Needs

Using a multi-technology approach, Washtenaw Community College (WCC) in Michi-

gan has created a series of on-demand courses that allow students to leverage tech-

nology, take classes on their own schedule and gain relevant skills for local needs.

Students sign up for classes on-line and then receive “the box,” a course packet of 

DVD lectures and custom-designed learning materials. Interacting with professors via 

email and interactive television, participants complete fully accredited course work.  

For example, WCC has used the College on DemandTM model as part of its partnership 

with the United Association, a plumbers and pipefitters union, to offer courses on 

construction supervision. WCC also has worked with UA to offer a complete cur-

riculum designed to provide journeymen certification in plumbing and pipefitting 

supervision.



36 National Innovation Initiative Final Report i v  -  n i i  g o a l s  a n d  r e c o m m e n d a t i o n s  37 

���������������������������
������������

������������������
�����������������
��������������������
�������������
�������������

���������������� ������������������� �������������������� ��������������������
���������������������

�����������������

�������� ���� �������������� ��� �����

�����������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������������������������������������������������������������������������������������������������������������
��������������������������������������������������������������

����������������������������������������������������������������������

��������������������������������������������������������������������������������������������������������������������������������������������������������������������

�������������

investment of a small percentage of assets in regional start-ups, 

foundations can help a local firm, can play a leading role in creating 

more favorable regional attitudes toward risk investment, and can 

potentially increase the value of their asset base.   

Most U.S. regions have the assets necessary – the ideas, talent and 

capital – to support their innovators and entrepreneurs. However, the 

assets are often hidden, underutilized or disconnected. A coordi-

nated federal, state and local strategy centered around innovation 

hot spots that fully utilizes available regional capital will give U.S. re-

gions a stronger chance of success in the highly competitive, global 

economy. 

Recommendations

• The federal government should create at least ten Innova-

tion Hot Spots over the next five years. State and local 

economic development entities and educational institutions 

should raise matching funds and develop proposals to oper-

ate these pilot national innovation centers.  

• The federal government should establish a lead agency for 

economic development programs to coordinate regional ef-

forts and ensure that a common focus on innovation-based 

growth is being implemented 

• The federal government should provide a 25 percent tax 

credit for early stage investments when made through 

qualified angel funds. The individuals participating in 

these funds would need to make a minimum investment 

of $50,000 each year in order to receive the tax credit. 

Acceptable investments would be restricted to those that 

meet requirements for revenue size and age of firm.  

• The federal government, through the Internal Revenue 

Service or Treasury Department, should establish clear 

guidelines in the Internal Revenue Code on the acceptability 

of investment of foundation assets in start-up ventures.  

• Local leaders and national associations should develop a 

promotional effort to educate local foundations about the 

beneficial regional impact of asset investments in entrepre-

neurial ventures. 

Goal No. 3 Reinforce Risk-Taking and Long-
Term Investment

Investing in innovation demands adherence to two fundamental prin-

ciples: a willingness to accept risk and a willingness to wait for the 

return on investment. Although America’s entrepreneurial economy 

understands and embraces these principles, the much larger 

financial mainstream is moving in precisely the opposite direction. 

Investment time horizons are getting shorter. Long-term innovation 

strategies remain undervalued. And business executives in publicly 

held companies now face a regulatory climate that is blurring the line 

between business risk and legal risk.  

The National Innovation investment agenda focuses on three areas 

of concern:

• A hyperfocus on short-term results

• Undervaluation of intangible assets

• Regulatory deterrents to risk-taking

Hyperfocus on short-term results

The drumbeat pressures of quarterly results are driving business 

decisions and drowning out long-term management, investment and 

innovation strategies.

• Investor patience is in short supply. The traditional “buy and 

hold” approach for equity investments is being abandoned by 

the professionals. U.S. mutual funds hold stocks for an aver-

age of ten months, a record low. Annual turnover rates are 118 

percent, a record high.65

Figure 6
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7).69 But this investment is not captured either in the financial 

accounts of U.S. companies or the national income and product ac-

counts. In essence, we are running today’s knowledge economy with 

measurement tools inherited from 19th century industrialism.

Professor Robert Jenson of Trinity University puts it another way. 

When navigating risky waters, ships’ navigators look not at the tip of 

the iceberg but at the giant mass that lies beneath. He notes that:

If we make an analogy that the financial statements contain only 

what appears above the surface, over 99 percent of the account-

ing theory disputes have centered on the top of the icebergs.  We 

endlessly debate how to value what is seen above the surface and 

provide investors virtually nothing about the really big stuff beneath 

the surface…

What lies beneath the surface of the financial reporting icebergs is 

the giant portion of the bulk of value that lies in intangibles such as 

R&D, intellectual property, business processes and software, brand 

enhancements, human resources and training programs, and strate-

gic alliances.70

In a recent Deloitte and Touche survey of corporate board members 

and senior managers, more than 90 percent agree that financial indi-

cators alone cannot capture their companies’ strengths and weak-

nesses. But only a third said their companies were excellent or good 

at measuring and monitoring non-financial performance, while nearly 

a quarter rated themselves as fair or poor. Nearly half said that their 

company’s non-financial metrics were ineffective or highly ineffec-

tive in helping the Board and CEO make long-term decisions. The 

two primary reasons given were the lack of measurement tools and 

the difficulty in understanding the bottom-line impact of intangible 

assets.71

As we move deeper into an era of innovation-based growth, other 

advanced economies are moving rapidly to understand and imple-

ment systems that value investments in intangibles, an area in which 

• Short investment horizons pressure CEOs to focus on near-

term results. According to surveys by Burson Marsteller, the 

number one priority for CEOs is shareholder return, followed 

by industry leadership, customer focus, profitability, best 

management, best place to work and best talent. The category 

“Most Innovative” ranks eighth on the list – a priority for only 

23 percent of the respondents.66 

• The market sees smooth earnings as preferable to long-term 

value creation. A survey of financial executives indicates 

that 78 percent would give up long-term value creation in 

exchange for smooth earnings. Fifty-five percent would avoid 

long-term investments that might result in falling short of the 

current quarterly targets.67 

• CEO compensation packages are not geared to long-term 

value creation.  Over the decade from 1990 to 2001, the share 

of equity-based compensation in total CEO compensation 

– how much was coming from options and other forms of eq-

uity – grew from 8 percent to 66 percent.68 But many contend 

that, far from aligning shareholder and management interests, 

the shift to equity reinforced the tendency to manage to Wall 

Street’s expectations, rather than long-term value creation. 

It is difficult to change Wall Street attitudes. But certainly, short-

term pressures on performance could be offset on the one hand, by 

incentive structures that encourage longer-term value creation by 

management, and on the other, by performance metrics that reward 

such investments.  

Undervaluation of investment in intangibles 

Alan Greenspan notes that over time, and particularly in the last two 

decades, an increasing share of GDP has reflected the value of ideas 

more than material substance or manual labor. By the late 1990s, 

the annual U.S. investment in intangible assets reached roughly $1 

trillion, nearly equal to the investment in physical assets (see Figure 
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the United States appears to be lagging. In Denmark, guidelines for 

intellectual capital investment were developed through a collabora-

tive effort among researchers, companies, industrial organizations 

and the government. The UK has developed a self-assessment tool 

designed to complement traditional accounting tools. The European 

Union created the METRIUM project (Measuring Intangibles to Un-

derstand and Improve Innovation Management) to develop guidelines 

for the measurement and disclosure of intangible assets. But in the 

United States, after releasing an initial report in 2001, the Financial 

Accounting Standards Board (FASB) removed the Intangible Assets 

project from its 2004 research agenda.

Markets do value investment in intangibles – when they know about 

it. Today’s top ten list of companies by market capitalization, when 

compared with the top ten from a decade ago, shows the relative as-

cendancy of investing in human, intellectual and technological capital 

(See Figure 8).72 Knowledge-intensive companies generally have a 

market value that is significantly higher than their book value. But 

financial statements convey a far from complete picture. And firms 

with strong investments in intangible assets and well-conceived inno-

vation strategies should be able to enhance their valuations through 

greater disclosure of intellectual capital and intangible assets. 

What is necessary to jumpstart this process is a body of best-prac-

tice guidelines and methodologies for companies to follow. Such a 

framework for voluntary supplemental reporting should complement 

existing GAAP-based financial statements by creating a common 

language for companies and investors to communicate about intan-

gible assets and operating performance measures, not a federally 

prescribed list of indicators that all companies must report.

At the same time, government must participate in the process of 

identifying best practices and create some safe-harbor provisions to 

encourage voluntary disclosure. In an environment of complicated 

certifications, litigation and the potential for regulatory challenges, 

there is little incentive for voluntary disclosures of supplemental 

information. However, such disclosures would benefit investors as 

well as business and more accurately reflect value in the knowledge 

economy. 

Regulatory deterrents to risk-taking

Regulatory controls have created new forms of legal risk for business 

executives – risks that go beyond more conventional forms of opera-

tional or financial risk. Investments that were once considered simply 

a bet on future value creation can now be the source of legal action. 

Former SEC Chairman Ralph Ferraro noted that in the effort to put 

tighter controls on corporate management as a response to recent 

scandals, we are taking away from business a fundamental right: “the 

right to fail.” He notes that, in this environment, traditional monetary 

and fiscal policies cannot be successful in stimulating growth be-

cause “companies with lots of cash on their balance sheets are afraid 

to invest in anything, including their own futures.”73

Without question, high standards of business conduct and transpar-

ent reporting are essential. Strong and effective corporate gov-

ernance ensures that companies do provide the information that 

investors need – and deserve – to make sound decisions. But dealing 

with personal legal risk creates a fundamentally different calculus 

from senior executives than other types of business risks. Instead 

of weighing the costs and benefits of potential investments, legal 

ramifications, by definition, will tend to focus attention on strategies 

for risk avoidance. The problem is that risk cannot be wrung out of 

the system without eliminating innovation and growth prospects, as 

well. “The capacity to manage risk and, with it, the appetite to take 

risk and make forward-looking choices are the key elements of the 

energy that drives the economic system forward,” noted Peter Bern-

stein in his seminal book on the history of risk and risk-takers.74

And signs of defensive management practices are beginning to 

emerge on Wall Street and Main Street as well.

· PricewaterhouseCoopers’s 2004 Global CEO survey of 1,400 

CEOs reports 57 percent of respondents stating that the cur-

rent business climate is making companies either excessively 

or somewhat risk-averse.75

·  A number of large-cap companies, including Coca-Cola, Mc-

Donald’s and AT&T, have stopped providing earnings guidance 

to investors. A survey of 600 investor-relations executives 

reveals that nearly a third of respondents said their employers 

are considering ending the practice of offering performance 

projections to Wall Street.76

· The premiums for directors and officers (D&O) insurance have 

increased considerably, with effective limits on coverage (e.g., 

“entity coverage” caps) that in some cases are well below the 

level of possible damages.77

Figure 8
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drug development and aviation. Companies are discouraged from 

performing safety research that could be used against them, or they 

withdraw from promising product lines.

No one argues that victims of negligence, incompetence or injury 

are not entitled to some compensation. But the combined effects 

of uncertainty and the costs of insurance, litigation and awards are 

having a chilling effect on investment in research, the development 

of entire classes of products and services – indeed on the innovation 

enterprise itself.

Recommendations

· Corporate boards of directors should consider incentive and 

compensation structures that more effectively encourage 

long-term value creation and innovation.

· Industry should initiate voluntary and supplemental dis-

closure of intellectual capital, innovation performance and 

indicators of expected future value.

· Government should enhance the legal and regulatory 

framework and “safe harbor” provisions to encourage the 

disclosure of longer-term innovation strategies in a way 

that enhances investor trust and provides for better disclo-

sure.

· Industry, associations and universities should partner both 

to educate themselves, financial analysts and consultants 

on technology trends, innovation performance and manage-

ment practices, and to support research on comprehensive 

methodologies for assessing the value of longer-term in-

novation strategies and risks.

· The impact of new regulations on market investments in 

innovation should be more carefully and collaboratively 

assessed by a public-private Financial Markets Intermediary 

Committee, where periodic meetings can “score” existing 

and proposed legislation. This committee would follow the 

model of the Foreign Exchange Committee and Treasury 

Borrowing Committee.

· The country should set a goal to reduce the costs of tort liti-

gation from the current level of two percent of GDP – some 

$200 billion – down to one percent.

· The number of public companies choosing to go private 

increased by 30 percent in the 16-month period from August 

2002 to November 2003.78

There are two dual challenges to address: first, how to overcome de-

fense management practices; and two, how to restore risk-taking and 

tolerate failure. Both call for a new, open and collaborative dialogue 

between regulatory authorities, management and shareholders, 

legislators and special interests.

Regulation has and can shape the environment for investment in 

innovation in important and positive ways. However, regulators and 

legislators don’t always consider the potential for unintended conse-

quences on the innovation system. More open dialogue between the 

regulatory and legislative communities and the financial intermediar-

ies of the private sector could improve the calibration of pubic policy 

to financial market dynamics. Finding the right balance in the regula-

tory infrastructure is crucial to providing the optimum environment 

for sustained investment in innovation.

A corollary challenge is to reconsider and revalue the role of risk in 

the innovation economy. The extension of legal risk into the financial 

arena mirrors a larger problem the nation – the chilling effect of tort 

litigation and the massive costs it imposes on the economy. Philip 

Howard notes: “In any social dealings, whether selling products, 

managing employees, running a classroom or building a playground, 

there’s a chance someone might be hurt or offended. And in modern 

day America, that carries with it the risk of being sued.” Ironically, 

what has replaced risk is not a culture of caution, but of blame.79

Evidence on the costs of tort litigation to the society and the 

economy has been mounting for decades. At current levels, U.S. 

tort costs are equal to a five percent tax on wages, at a cost of $233 

billion or more than $800 dollars per person in 2002.80 But the 

impacts – and additional costs – can be far more pervasive than the 

numbers can capture – in defensive medicine, defensive teaching and 

defensive product management. Ninety-one percent of doctors, for 

example,  report ordering more tests than would have been necessar-

ily based solely on professional judgment – and defensive medicine 

adds billions of dollars annually to already high health care costs.81 A 

Harris survey of public school teachers and principals throughout the 

nation found that more than three-quarters of those surveyed – 82 

percent of teachers and 77 percent of principals – believe that the 

current legal climate has created a phenomenon that could be called 

“defensive teaching” – meaning that their decisions are motivated by 

a desire to avoid legal challenges.82 

On the liability front, numerous accounts attest to the fact that legal 

risk has adversely impacted breakthrough technologies in areas like 
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Creating a national agenda explicitly based on innovation will require 

leadership, a solid commitment to making hard choices and a broad-

based dialogue among constituents. This is a true challenge. Policy 

choices often reflect a focus on a single area of concern, without 

sufficient regard to the consequences it may have in other areas. To 

optimize for innovation, these choices must be made with a systemic 

focus on enhancing innovation and economic growth. The nation’s 

leaders must lay out clear, strategic policy choices for our society, 

with all the stakeholders at the table and with innovation at the core.  

Recommendation

An explicit national innovation strategy and agenda led by 

the President: Innovation is the critical pathway to building 

prosperity and competitive advantage for advanced economies. 

Yet no single institution in government or the private sector has 

the “horizontal” responsibility for strengthening the innovation 

ecosystem at the national level – it is and always will be a shared 

responsibility. The United States should establish an explicit 

national innovation strategy and agenda, including an aggres-

sive public policy strategy that energizes the environment for 

national innovation.  

Innovation strategy merits the time of the President. We ask the 

President to consider the following action items:  

• Establish a focal point within the Executive Office of the 

President to frame, assess and coordinate strategically the 

future direction of the nation’s innovation policies. This 

could be either a Cabinet-level interagency group, or a new, 

distinct mission assigned to the National Economic Council.  

• Establish an explicit innovation agenda. Direct the Presi-

dent’s economic advisors to analyze the impact of current 

economic policies on U.S. innovation capabilities and iden-

tify opportunities for immediate improvement. 

• Direct the Cabinet officers to undertake a policy, program 

3. Infrastructure — A Platform for the Future

A major key to a robust 21st century economy will depend on policy 

and physical infrastructures that enhance innovation. The National 

Innovation Infrastructure Agenda proposes four initiatives that 

build on the changing nature of innovation and changing patterns of 

globalization: 

• Create a national consenus for innovation growth strategies 

• Create a 21st century intellectual property regime

• Strengthen America’s manufacturing capacity

• Build 21st century innovation infrastructures – with the health-

care system as a test bed. 

Goal No. 1 Create a National Consensus 
Supporting Innovation Growth Strategies 

Innovation is a process of shared responsibilities requiring motiva-

tion and integration of many different resources within and among 

firms, the private sector and governments at all levels. We must 

create a national consensus that supports innovation growth strate-

gies to meet the challenges of this century. The National Innovation 

Agenda should include:

• An explicit national innovation strategy and agenda led by the 

President

• A public-private partnership to advocate for national initia-

tives and to build broad public support for the NII agenda

• New metrics to track and understand national innovation 

performance

• A national innovation scorecard to highlight performance 

results

• National innovation prizes to recognize excellence in innova-

tion performance 
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and budget review and propose initiatives designed to 

foster innovation within and across departments.  This is an 

opportunity to break down “stovepipes” and foster closer 

collaboration among the agencies to meet clear national 

needs. 

Recommendation

A public-private partnership to advocate for national initia-

tives and to build broad public support for the NII agenda: To 

optimize the nation’s innovation performance, the private-sec-

tor leaders of our national innovation ecosystem from industry, 

government, academia, labor and the citizenry must perceive and 

measure themselves as part of an interconnected ecosystem. They 

must understand how their own performance interacts with oth-

ers. This means not only optimizing internal innovation processes 

but also optimizing externally – the intersections and linkages with 

stakeholders.  

Building upon the recommendations and momentum of the NII, 

national innovation leaders should establish public-private part-

nerships to understand and foster the growth goals and needs 

of each sector. They should communicate, advocate and adopt 

strategies that propel growth within their own institutions and 

in society at large. These partnerships should support the com-

munications and legislative priorities called for in the National 

Innovation Initiative.

Recommendation

New metrics to track and understand national innovation 

performance: Sound innovation decision-making requires 

credible, timely and relevant measurements. The United States 

should establish a new metrics base framed with a national 

ecosystem outlook. Currently available measurements largely 

reflect the industrial era rather than the knowledge economy 

unfolding around us; they largely focus on products and arti-

facts rather than ideas and processes. A fresh perspective and 

“real-time” performance metrics are needed to reflect the new 

paradigm of a global, knowledge-based economy.  

This effort can benefit from existing science, technology and 

innovation indicators, building on them to create a new genera-

tion of metrics, with a focus on intangibles, networks, demand, 

regional clusters, management techniques, risk/return and 

system dynamics.  

These new metrics for the knowledge-based economy can be 

improved only through a concerted, coordinated and interna-

tionally visible effort. The National Innovation Initiative recom-

mends that: 

• The federal government should direct appropriate agencies 

to define measurements most important to quantify today’s 

economy. This work should start immediately. 

• Metrics definitions and innovation models should be har-

monized or at least made comparable internationally for 

benchmarking purposes.

• The United States should tap and extract the expertise 

of the international organizations that conduct extensive 

policy research, innovation surveys and metrics work, such 

as the OECD and European Commission.  

Recommendation

A National Innovation Scorecard to highlight performance re-

sults: The public and private sectors should partner to develop 

a National Innovation Scorecard on a biannual basis to boost 

policy attention and sustain a public-private dialogue on ways to 

adapt the environment for innovation.

This partnership will advance the quality and timeliness of 

innovation metrics. Implementation of this recommendation 
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• Raise awareness about innovation and encourage all U.S. 

businesses and organizations to adopt innovation as a ma-

jor component of competitive performance. 

• Improve national innovation performance practices, capa-

bilities and results.

• Facilitate communications and sharing of best practices 

among U.S. organizations of all types.

• Serve as a working tool for understanding and managing in-

novation and guiding organizational strategy, planning and 

opportunities for learning. 

The private sector would develop the innovation prize criteria, 

provide expert judges and create a self-sustaining endowment 

for cash prizes. To achieve self-sustainability, the prizes could be 

supported by a foundation endowment, application fees and fee-

based services, such as innovation conferences and training.

Goal No. 2 Create a 21st Century Intellec-
tual Property Regime

Intellectual property protection is a cornerstone of the innovation 

economy. It ensures that innovators have the opportunity to reap 

the rewards of their creativity and costly efforts, as well as providing 

incentives for future investment in innovation. But intellectual prop-

erty regimes throughout the world face challenges – from the sheer 

volume of applications, to rapid advances in highly complex technolo-

gies, to the necessity for global harmonization and protection. The 

NII agenda focuses on three areas:

• Build quality into the patent process

• Leverage patent databases as innovation tools

• Create best practices for global collaborative standard-setting

will require a close working relationship with federal statistical 

agencies, trade associations and professional societies, private 

research/survey organizations and international bodies.  

The Innovation Scorecard would go beyond defining metrics. 

It would also identify areas of public policy and other factors 

relevant to innovation performance. A National Innovation 

Scorecard could be used to focus all stakeholders’ attention on 

critical issues, innovation barriers and alternative actions. It 

could signal emerging competitive opportunities and threats. Its 

data could significantly improve investment analysis, reporting 

on intangibles and risk management, and could support evalua-

tion criteria for government innovation programs.  

The Innovation Scorecard should reinforce the public case for a 

long-term National Innovation Agenda. Benchmarking Ameri-

can innovation performance regionally and internationally will 

expand public awareness and understanding of the benefits of 

innovation. The Scorecard findings will act as a force to close 

gaps in the nation’s innovation ecosystem, enhance advocacy 

and promote a long-term public-private consensus toward supe-

rior and integrated innovation policies. 

Recommendation  

National innovation prizes to recognize excellence in innova-

tion performance: Establish private sector-led national innova-

tion prizes recognizing outstanding innovation performance by 

businesses, organizations and research and educational institu-

tions that have contributed to the development and diffusion of 

new products, services and processes.  

The national innovation prizes should recognize the underly-

ing innovation processes and organizational environments that 

generate novel products and services.  Beyond recognizing in-

novative entities, the innovation prizes program would play four 

important roles:
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refrain from searching. One proposed alternative to reverse 

the incentive structure is to give patent applicants the option 

of presenting an expanded information disclosure statement 

(IDS) that includes explanations of the relevancy of significant 

prior art.83 If the patentee were to choose to exercise this op-

tion, the issued patent would be granted a specific “presump-

tion of validity” with respect to the disclosed prior art in any 

later challenge.84

• New standards for searchability. Poor search techniques and 

terminology can undermine patent quality and the usefulness 

of the patent database. New search standards would make it 

easier for the PTO to search the patent applications them-

selves and to extend the prior art search to databases outside 

the patent office, such as academic papers, technical journals 

and research reports.

• New online tools for prior art submissions. The PTO should 

have a means for alerting interested members of the public to 

published patent applications. In addition, the public should 

have the ability to submit relevant materials electronically to 

the PTO following publication, along with reasonable explana-

tory statements.

• Post-grant patent review procedures. Litigating the validity 

of granted patents is increasingly costly ($3 million and up), 

time-consuming (three years) and frequent (32 suits per 1,000 

patents). Proposals for the creation of a post-grant review 

procedure should focus on future patents and patent applica-

tions.85

Leverage patent databases as innovation tools: There is enormous 

potential to leverage intellectual property to uncover new intersec-

tions between “invention and insight,” and, thereby, to turbo-charge 

innovation by more effectively using information that already exists 

in patent databases throughout the world. The database of patents 

represents a detailed record of the discovery process and a map of 

Build quality into the patent process: With more than 300,000 pat-

ent applications per year, the challenge of assuring quality patents is 

increasing. This is especially true where patent protection has been 

extended into previously uncharted areas (e.g., the human genome) 

or areas not previously subject to protection (e.g., business method 

patents). The former have pushed the reach of patents upstream into 

scientific tools and materials and toward broad concepts that have 

no clearly defined fields of use. And extending protection to previ-

ously unprotected areas has led some to question whether mere 

extension to the digital world of real-world business practices should 

be granted patent protection. Yet, at the same time, novel inventions 

are enabling valuable applications for digital commerce that warrant 

patent protection.

Because robust investment in innovation is dependent on global IP 

protection, it is critical that we strengthen the capacity of the U.S. 

Patent and Trademark Office (PTO), improve the quality of patents is-

sued and shorten the time it takes to get a patent. Patent quality and 

speed of examination will increase the value of patents to inventors 

and reduce the need to deal with patents that do not meet patent-

ability standards. Because of the need for regulatory predictability, 

the NII’s recommendations apply prospectively to future patents and 

future patent applications.

Some recommended process improvements include:

• Increased resources for PTO modernization and patent 

examination. Experts say that the PTO would have sufficient 

funds to improve office resources and practices if it could be 

assured that tens of millions of dollars in PTO fees would not 

be diverted to non-related purposes. A sustainable resolution 

of the fee diversion issue should be sought.

• Better compliance with existing patentability requirements, 

and incentives for improved prior art searches. Innovators 

have a duty to disclose prior art, but no requirement to search 

for it – and indeed, the system now provides incentives to 
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the rapidly evolving landscape of ideas across sectors and disciplines. 

But the database is not easily searchable. Providing improved search-

ability on new patent applications will help. PTO should invest in opti-

mizing the legacy database for searches on key patents and establish 

reciprocal rights to access and search foreign databases.

Create best practices for collaborative standard setting: While IP 

ownership is an essential driver of innovation, technological ad-

vances in many cutting-edge areas are dependent on shared knowl-

edge, standards and collaborative innovation. Patents play, and will 

continue to play, an important role in facilitating the dissemination 

of knowledge and technological advances and attracting risk capital 

to entrepreneurial start-ups. Much shared knowledge and collabora-

tive innovation relies on a standards-based, interoperable, global 

infrastructure. Indeed, global tools such as the Internet are based 

upon a mix of open standards and proprietary technology. Such tools 

have enabled broad sharing and adoption of ideas among companies 

and across disciplines, while minimizing the impact of geography and 

time zones.

Having seen the enormous benefits gained when proprietary 

technologies stand upon standards-based collaborative tools, one 

objective of the NII is to seek ways, respectful of intellectual property 

rights, to promote more effective integration of IP in the standards-

setting process. Open standards, created through a transparent and 

accessible process (coupled with the rapid innovation occurring in 

middleware software) can accelerate the interoperability and expan-

sion of the global infrastructure. Such standards are an important 

part of the collaborative innovation that will become increasingly 

important in the 21st century.

From an intellectual property perspective, open and proprietary 

IP models should not be seen as mutually exclusive; rather, the IP 

framework must enable both approaches. Because collaborative 

innovation is relatively new, however, the structure and processes 

to accommodate ownership, openness and access are evolving. New 

creative models are emerging across sectors. A mature, balanced 

understanding of the purpose and practice of standards, including 

the important role of open standards and global harmonization, is es-

sential to further interoperability, spur technological innovation and 

expand market applications.

Recommendations

Build quality into all phases of the patent process

• Fully fund the PTO and enable it to direct its fees to fund 

process improvements.

• Improve compliance with existing patenting requirements 

and create incentives for improved search and disclosure of 

prior art.

• Create new standards for searchability of patent applica-

tions and new patents.

• Establish a fair and balanced post-grant patent review pro-

cedure for future patents and patent applications.

Leverage the patent database as an innovation tool

• Develop pilot projects (jointly funded by industry, universi-

ties and government) to highlight techniques for leveraging 

patent data for discovery.

• Invest in retroactively creating searchable keywords for a 

subset of the most highly cited historical patents.

• Secure reciprocal access to foreign patent databases.

Create best practices for collaborative standard setting  

• Set best practices and processes for standards bodies to 

align incentives for collaborative standard setting, and to 

encourage broad participation.

“Globalization is causing a shift in the source of competitive pressure, 
and of competitive advantage, from excellence at the point of produc-
tion – now more or less assumed – toward excellence in governing spa-
tially dispersed networks of plants, affiliates, and suppliers.” 
The Technology Industry at an Innovation Crossroads. Electronic Industry Alliance, 2004.
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Goal No. 3 Strengthen America’s Manufac-
turing Capacity 

The United States must have a strong foundation in manufacturing. 

While the service sector is expanding its global role, manufactured 

products remain the primary currency of world trade. Although the 

Untied States remains the world’s leading producer of manufactured 

goods, it now trails among major regions of the world in manufac-

turing growth (See Figure 9).86 A revolutionary perspective and 

approach are needed to reverse this structural trend. 

We must put aside the growing perception that America will inevita-

bly lose its manufacturing edge. Instead, we should begin to design 

and implement a new foundation for high-performance production. 

This means deploying new manufacturing technologies as fast as 

they become available. It means integrating new designs, processes 

and materials in a modular fashion. It means adopting new human, 

organizational, financial and policy models for a robust future for 

manufacturing in America.  

Planning an Extended Production Enterprise: The manufacturing 

strategies of cost control, “total quality” and continuous productivity 

improvement – the hallmarks of America’s business re-engineering 

revolution in the 1980s and 1990s – are now simply the minimum 

requirements to compete in the global marketplace. In the future, the 

winning strategy will depend on flexibility, collaboration and speed in 

an extended production enterprise.

However, manufacturing no longer takes place in a single enterprise 

or location. Increasingly, the successful 21st century manufacturer 

is more of a system integrator, managing a supply chain or a virtual 

network of business process suppliers not controlled by the manufac-

turer itself.  

The next generation of manufacturing will entail new business 

models that integrate services, design and manufacturing stages 

throughout the extended production enterprise, creating value “on-

demand.” Business processes increasingly rely on software, commu-

nication technologies and an expanding array of computing devices 

and sensors to work effectively.

“Globalization is causing a shift in the source of competitive pres-

sure, and of competitive advantage, from excellence at the point 

of production – now more or less assumed – toward excellence in 

governing spatially dispersed networks of plants, affiliates, and 

suppliers.” (The Technology Industry at an Innovation Crossroads. 

Electronic Industry Alliance, 2004).

There is an urgent need to invest in software research and develop 

standards for interoperability so enterprises have the freedom to 

share information, collaborate and upgrade applications without 

significant legacy costs or time delays. The lack of software interop-

erability is adding to production inefficiencies and poses a major 

barrier to shortening the design-to-manufacturing execution cycle.87 

For example, the excess carrying cost in the lack of software interop-

erability in the auto supply chain is more than $1 billion.88 The annual 

cost to U.S. industry of weakness in software testing is in the range 

of $60 billion per year.89 More interoperability will enable a “network 

effect” and more efficient manufacturing/service integration. 

Key success factors for strengthening America’s manufacturing 

capacity include: 

Leveraging our technological advantage: A number of significant 

trends in manufacturing technologies hold the potential for competi-

tive advantage – flexible automation; complex numerically controlled 

tooling and advanced CAD/CAM; precision engineering and design; 

distributed manufacturing; e-commerce that connects supply chains; 

materials databases; and shared use facilities for R&D and pilot 

production, that lower the risks and barriers to entry. These tech-

nologies hold out the promise of not only significantly increasing 

manufacturing productivity, but also offsetting lower wage rates in 

other economies. 
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Capitalizing on cooperative models and shared facilities: A key 

ingredient for success will be the development of collaborative 

models among industry, customers, suppliers, research institutions 

and government to share the risk, cost and time of development of 

new technologies. Collaborative models created in the 1980s, such as 

Sematech and the National Center for Manufacturing Sciences, have 

played a vital role in manufacturing technologies. But collaboration 

has been the exception rather than the rule in manufacturing. That 

must change. 

Shared production facilities in highly competitive, high-tech sectors 

of manufacturing will become increasingly important in strengthen-

ing America’s productive capacity. World-class centers of production 

excellence would create an infrastructure that attracts, develops and 

retains top technical talent; reduces costs through shared facilities; 

accelerates new product development; and potentially generates 

start-up companies in new high-growth markets. The long-term 

sustainability of collaborative models will require leadership from 

industry and a combination of private-sector and state and local 

government financing.

Intersecting with national security needs: If U.S. production ca-

pabilities continue to shift to overseas locations, and our innovative 

design and R&D stages follow them offshore, the country will face a 

major national security problem. We need the most advanced tech-

nologies and best manufacturing facilities inside our borders. 

The Department of Defense should work collaboratively with industry 

to reestablish its historic role as a sponsor of breakthrough technolo-

gies in 21st century manufacturing processes.  These could include 

distributed and desktop manufacturing, quality inspection that is 

built into the production process, use of revolutionary materials and 

methods of fabrication, and devices and machines built at the nano-

scale. 

Increasing the adaptive capacity of small and mid-size manufac-

turers: There is perhaps no greater need for innovation than in the 

small and mid-size manufacturing sector (SMEs). The 350,000 SMEs, 

which employ more than seven million people and comprise nearly 

half the U.S. manufacturing base, are confronting enormous chal-

lenges to remain viable in today’s global economy. Issues facing small 

manufacturers include disproportionate regulatory burdens; unfamil-

iarity with changing technology, production techniques and business 

management practices; difficulty in finding high-quality assistance; 

access to qualified workers; high health insurance costs; and tight 

access to capital. These trends raise serious economic survival issues 

for small manufacturers.90  

The time is right for establishing innovation as a new mission and 

focus for the U.S. Department of Commerce’s National Institute of 

Standards and Technology (NIST) Manufacturing Extension Program 

(MEP) network of 350 centers that has traditionally focused on pro-

viding technical assistance in manufacturing operational efficiency 

and quality.91 SMEs must become “adaptive” and capable of finding 

new competitive advantages by looking ahead for market changes, 

dominating niche markets and rapidly exploiting new technologies 

and service advantages. Many resources available to SMEs are in re-

gional colleges and universities, federal laboratories, small business 

development programs and financial communities. However, there is 

no common framework or process for integrating these resources at 

the right time and in the right quantity.

The NII proposes that the MEP should refocus on innovation. SMEs 

could receive assistance regarding technology diffusion, new product 

development, supply chain integration, innovative use of business 

services, advanced information technologies and finance strategies. 

Such centers could assist in integrating federal resources such as the 

SBIR program and partnerships with federal laboratories toward SME 

innovation objectives. 

Roadmapping technology and federal research priorities: Technol-

ogy roadmaps represent a consensus regarding industry direction 

and research needs, innovation trajectories, alternative scenarios 

and the possibility of disruptive technologies and surprises. Industry 
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associations and sector-based collaborations should make greater 

use of technology roadmapping methodologies as an input to the 

federal R&D priority-setting process, as well as inputs to their own 

innovation planning. An exemplary roadmapping project, the bian-

nual National Electronics Manufacturing Initiative (NEMI), identifies 

the 10-year outlook for key technology developments impacting the 

global electronics industry.92 Roadmapping exercises can provide the 

basis for public and private investments in radically new production 

systems.  

Such roadmapping methodologies can leverage the collective 

expertise of industry without compromising confidential company in-

formation, while intelligently influencing federal R&D priorities. Both 

industry and government mission agencies will have an informed 

perspective on technological trajectories and help establish priorities 

for publicly funded research, new product development, business 

investments and productivity improvement strategies. 

Recommendations

• Establish centers for production excellence to accelerate 

knowledge sharing and commercialization, including a 

network of shared facilities and consortia for manufacturing 

excellence. 

• Revitalize the Department of Defense’s research and pro-

curement to support advanced manufacturing technologies.

• Foster development of industry-led standards for an in-

teroperable manufacturing and logistics systems to acceler-

ate the extended production enterprise.

• Establish prototype innovation extension centers under 

the leadership of the Department of Commerce to enable 

small and medium-sized manufacturers to become first-tier 

partners in the extended production enterprise.

• Expand use of industry-led technology roadmapping proj-

ects to define the next generation of innovation opportuni-

ties for the extended production enterprise and to advise 

on federal R&D priorities.  

Goal No. 4 Build 21st Century Innovation 
Infrastructures – the healthcare test bed

Despite world leadership in many aspects of health care and re-

search, study after study confirms that the overall U.S. healthcare 

system suffers from poor quality, high costs, low productivity and 

limited coverage. Solving these challenges will require many steps, 

but innovation in our information-based capabilities could prove the 

most dramatic in the near term.

Building an integrated healthcare capability is truly a grand challenge 

that requires and embodies contemporary innovation. It addresses a 

major societal demand; relies on public-private collaboration among 

many parties; requires common standards, technology and innova-

tive services; cuts across multiple disciplines; and promises enor-

mous economic benefits.

Healthcare spending is 15 percent of U.S. gross domestic product and 

is rising.93 Political leaders warn of Medicare insolvency and severe 

budget shortfalls if current practices remain unchanged. Rising Med-

icaid costs are draining states’ resources – on average accounting for 

almost a third of their budgets.94

Falling birth rates and rising life spans will require the United States 

to increase efficiency dramatically in health care, as a shrinking 

share of working-age citizens is asked to support a growing share of 

older Americans.

The healthcare industry lags far behind other sectors in IT deploy-

ment. Studies estimate that the United States spends up to 31 

percent of its healthcare dollar on administrative paperwork.95 A 

PricewaterhouseCoopers study for the American Hospital Associa-

tion found that caregivers spend more than 30 minutes on paper-

work for every hour of patient care.96

To Out-Compete Is to Out-Compute

Few areas of technology hold more promise for stimulating innovation and propelling competitiveness than high performance computing. Along with theory 

and experimentation, modeling and simulation with high performance computers has become the third leg of science and path to competitive advantage. 

There’s now in vivo, in vitro and in silica. A recent survey by the Council on Competitiveness of U.S. chief technology and chief information officers revealed 

that nearly 100 percent consider high performance computing tools essential to their business survival. And they are realizing a range of strategic competitive 

benefits from using this technology, such as shortened product development cycles and faster time to market (in some cases more than 50 percent faster), all 

of which improve a company’s bottom line.  

But we are only beginning to reap the potential innovation and competitive benefits that use of this technology promises. With dramatically more powerful 

systems, companies can extract trillions of dollars in excess cost through business enterprise transformation. We can revolutionize manufacturing through 

advanced modeling and simulation of the entire process from raw resource to finished product.  We can dramatically accelerate the drug discovery process, and 

substantially increase oil recovery rates by modeling entire oil fields. By shrinking “time to insight” and “time to solution” through the use of high performance 

computing, companies in virtually every sector will be able to accelerate the innovative process in ways simply not seen in the past, resulting in new capabilities 

and revolutionary products and services that capture and cement global market share. As Robert Bishop, CEO of Silicon Graphics, notes, “In the 21st century, to 

out-compete is to out-compute.”
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The problem is literally a matter of life and death. The Institute of 

Medicine estimates that America suffers up to 98,000 avoidable 

deaths annually due to medical errors.97 Even more Americans suffer 

disabilities or complications due to inappropriate or missed treat-

ments. Modern IT capabilities would reduce prescription errors, alert 

doctors to drug interaction risks and facilitate more individualized 

treatment.  

Modern infrastructure would expand care in remote areas and enable 

patients to take a more active role in their own health management. 

It would facilitate improved research, speed health innovations to 

market and improve America’s ability to address outbreaks of infec-

tious disease or bio-terror attack.

Health care also is a critical component of U.S. economic competi-

tiveness. Rising health premiums are raising the cost of U.S. produc-

tion, making our country a less attractive investment environment 

and a weaker export platform.

Building network infrastructure for health care also is a strategic 

growth strategy. Virtually every developed country faces even 

greater aging dilemmas with less reformed or more generous benefit 

programs than the United States. We should partner with other na-

tions to collaborate electronically on trans-border health issues and 

research, creating opportunities to export not only good will and 

good health, but also U.S. healthcare management and technology.

Recommendations

The United States should build an integrated healthcare capa-

bility by the end of the decade. The federal government and 

industry must set strategic goals and use established perfor-

mance measures that have been developed and vetted through 

the National Quality Forum, recognized accrediting bodies and 

the Agency for Healthcare Research and Quality (AHRQ), based 

on health outcomes. The federal government should assist state 

and regional initiatives that pursue the strategic goals. Govern-

ment at all levels can lead by being an early adopter of new 

technology and applications. Industry must lead in establishing 

interoperability standards and other protocols that serve as 

platforms for innovation by many players, through a variety of 

applications and devices.

Significant portions of this work are underway through the 

Department of Health and Human Services’ (HHS) newly formed 

Office of the National Coordinator for Health Information 

Technology (ONCHIT). ONCHIT released a July 2004 framework 

with four major goals: (1) bring electronic health records into 

clinical practice; (2) interconnect clinicians so health records can 

move with citizens; (3) enable individuals to manage their care 

more effectively through access to personal records, customized 

guidance and information about clinicians and facilities; and (4) 

improve reporting for public health and research.98

The National Innovation Initiative supports these goals and rec-

ommends steps that would strengthen and augment them:

• The Centers for Medicare and Medicaid Services (CMS), the 

Centers for Disease Control (CDC), and the Food and Drug 

Administration (FDA) should accept electronic reporting by 

the end of the decade from hospitals, physicians and other 

regulated entities. 

• Industry should prepare health IT “readiness guides” so 

governments and healthcare entities can pursue clearly 

defined steps to move from goals to implementation. The 

guides would include private and public action steps, such 

as enabling electronic exchanges by reforming certain state 

licensing rules and portions of the Health Insurance Porta-

bility and Accountability Act (HIPAA).

• The IT infrastructure being deployed to comply with the 

Medicare Modernization Act should be leveraged to build 

an integrated IT infrastructure for health care. Rather than 

building isolated IT silos within CMS, the government should 

build an integrated platform for managing healthcare data 

across CMS, CDC, the FDA and the private sector, including 

care providers.

• We should fund research and university programs that 

explore ways to apply modern management and efficiency 

practices to healthcare delivery. This type of process inno-

vation will speed the transfer of new knowledge into patient 

services and expand access to care.

• The United States should establish pilot programs for in-

ternational electronic exchanges by 2010 for public health, 

research and healthcare delivery between the United States 

and at least one country on each continent. Such programs 

would expand care for Americans and establish a platform 

to export U.S. medical excellence. Appropriate privacy and 

security safeguards should be required. 

• States and companies should expand the use of perfor-

mance-based purchasing agreements that create incen-

tives to reduce medical errors and achieve other health 

outcomes. Government should partner with employers, 

providers and insurers to encourage such instruments. HHS 

and Congress should support CMS pay-for-performance 

demonstration programs that would reward clinicians for 

delivering high-quality care, not simply the highest volume 

of care.
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A number of the Working Groups of the NII identified some key 

national priorities that, while not specific to near-term stimulation 

of innovation, do underpin the nation’s ability to innovate. Although 

they are not the focus of the NII’s current action agenda, a failure 

to address them would erode our innovative capacity, as well as the 

nation’s economic and social viability. Four areas of concern stand 

out. 

1 Unfunded Liabilities

Investing in innovative technologies, products or services requires 

fundamental confidence in the stability of the economy and capital 

markets. NII experts pointed to the large build-up of unfunded liabili-

ties in Social Security and health care as a cause for serious concern 

about the future. They note that even assuming modest growth rates 

in inflation and healthcare costs, the present value of the 75-year 

obligations will create an unfunded liability of $11 trillion, equal to our 

annual GDP. By 2078, the total spending on just Social Security and 

health care for the Baby Boomers is forecast to reach more than 20 

percent of GDP (versus less than seven percent today), an amount 

that could leave no money for any other government spending.99 

2 K-12 Education

For much of our nation’s history, finding an entry-level, relatively 

low-skilled job from which to advance was easy. In fact, it was the 

embodiment of the American dream. But global competition is put-

ting an increasing premium on skills and education, now the price 

of admission to the middle class. For America’s workers to engage 

productively in the global economy, they must be better prepared to 

succeed in the global skills race. 

That process begins with K-12 education. The mediocre performance 

of American students on international assessments in science and 

math is proof enough that elementary and secondary schools are not 

making the grade. One of the worrying trends is that performance 

actually declines as our students progress through school. In the 

4th grade, U.S. students score above the international average in 

math and near first in science. By 8th grade, they score below the 

international average in math and only slightly above it in science. By 

12th grade, U.S. students are near the bottom of a 49-country survey 

in both math and science, outperforming only Cyprus and South 

Africa.100

And that is only the beginning. For the future, the nation will need 

a workforce equipped with more than literacy in reading, math and 

science. We need a whole generation with the capacities for creative 

thinking and for thriving in a collaborative culture. We need a class 

of workers who see problems as opportunities and understand that 

solutions are built from a range of ideas, skills and resources. How-

ever, there is little in the curriculum of even our best elementary and 

secondary schools that builds these skills. Created at the turn of the 

last century, the mass-education system emphasizes the kind of rote 

learning appropriate for a mass-production economy, rather than the 

collaborative, problem-solving skills workers will need for the innova-

tion economy.  

3 A Global Trading System

Powerful trends that reinforce and broaden the global sweep of 

research, innovation, business and trade are offset by a dense thicket 

of overlapping and incompatible rules, laws and jurisdictions, from 

local and national to supra-national. 

For instance, rules protecting intellectual property are fundamental 

to innovation, particularly in a digital world of quick and nearly per-

fect replicability. But the IP rules have not kept pace with technologi-

cal or business change – reflecting more of a 1980s style of innova-

tion and type of intellectual property than a 21st century one. And 

the rules are flouted by some countries, seemingly at will. 

American innovators are equally handicapped by the lack of consis-

tent global rules on competition policy. Businesses and transactions 

are caught in a complex web of conflicting standards – and anti-trust 

“Horizon Two” Imperatives for an Innovation Economy

loo k i n g  a h e a d
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than 812 million users.105 The Internet of the future must be able to 

connect billions of information appliances, like computers, portable 

devices, wireless modems, GPS locators and sensors. The current 

infrastructure was not designed to support this explosion of users 

and devices – and much more investment will be needed to transform 

the technology and support innovation. 

rules are used as a means to restrain trade rather than expand it. 

Some countries have created barriers to new technologies by man-

dating the use of particular technical standards or requiring cumber-

some product testing, certification and licensing procedures. 

Innovation in today’s global economy cannot reach its potential with-

out effective access to markets, effective protection of intellectual 

property, international approaches to standards development and 

transparent competition policy. In short, there must be an interna-

tional rule of law that supports global innovation. 

4 A 21st Century Infrastructure

In the late 19th and 20th centuries, the United States pioneered the 

world’s most advanced infrastructure in transportation (railroads, 

highways, air travel), telecommunications, energy, water and waste 

management. But this infrastructure is deteriorating – some would 

argue, decaying. The American Society of Civil Engineers gave 

America’s physical infrastructure an overall “D” grade, estimating 

that $1.3 trillion would be needed just to bring it back to acceptable 

conditions and functional performance.101 Very visibly, the power 

blackout of 2003 pointed up shortages in electricity generation and 

transmission. 

Without world-class infrastructure across the board, it is impossible 

to conduct world-class research. But in the 10-year period from 1988 

to 1998, the amount of laboratory space at universities needing re-

pair or renovation increased in every S&E field and doubled in some, 

with an $11 billion backlog.102 A 2001 report to the Director of the 

National Institutes of Health estimated a need for $5.6 billion to ad-

dress inadequate or outdated biomedical research infrastructure.103 

The Department of Energy reports that above 60 percent of the the 

laboratories and facilities of the Office of Science are more than 30 

years old, identifying upwards of $2 billion in needed capital invest-

ment.104 Even the Internet, the marvel of modern communications, 

needs an upgrade. In 1985, the Internet connected 2,000 comput-

ers. Today, there are more than 233 million Internet hosts and more 
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The Honorable Jacques Gansler (Chair)
Vice President for Research
University of Maryland

Robert Atkinson
Vice President and Director of Technology 
and New Economy Project
Progressive Policy Institute

Richard Berner
Managing Director
Morgan Stanley

Barry L. Bozeman
Regents’ Professor of Public Policy
Georgia Institute of Technology

The Honorable H. Lee Buchanan
Executive Vice President
Perceptis, LLP

The Honorable Fenton Carey
Deputy Staff Director
Commission on the Future of U.S. Aerospace

David W. Cheney
Director, Science and Technology Policy Program
SRI International

Timothy Coffey
Thomas A. Edison Chair at the Center 
for Technology and National Security Policy
National Defense University

Daniel E. Hastings
Professor of Aeronautics and Astronautics 
and Engineering Systems
Director, Engineering Systems Division
Massachusetts Institute of Technology

Robert Hermann
Senior Partner
Global Technology Partners, LLC 

Jacques Koppel
President
The Koppel Group, LLC

Public Sector Innovation 

Michael S. Teitelbaum
Program Director
Alfred P. Sloan Foundation

Sheila Tobias
National Outreach Coordinator
Professional Science Master’s Degree Programs

Wanda Ward
Deputy Assistant Director, 
Directorate for Social, 
Behavioral and Economic Sciences
National Science Foundation

The Honorable Duncan T. Moore
Rudolf and Hilda Kingslake 
Professor of Optical Engineering
University of Rochester

Christopher J. Mustain
Governmental Programs Executive, Innovation
IBM Corporation

Malcolm R. O’Neill
Vice President and Chief Technology Officer
Lockheed Martin Corporation

Adam L. Rosenberg
Science Fellow
Senate Energy and Natural Resources Committee

John Thomasian
Director, Center for Best Practice
National Governors Association

David S. Trinkle
Program Examiner, Science and Space Programs
Office of Management and Budget

Arnold Vedlitz
Bob Bullock Chair in Government and Public Policy
Director, Institute for Science, 
Technology and Public Policy
Texas A&M University

Irving Wladawsky-Berger
Vice President, Technical Strategy and Innovation
IBM Corporation
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Gary T. DiCamillo
President and Chief Executive Officer
TAC Worldwide Companies

Robert C. Dynes
President
University of California System

John A. Edwardson
Chairman and Chief Executive Officer
CDW Corporation

William R. Hambrecht
Chairman and Chief Executive Officer
W.R. Hambrecht + Co

Sheryl Handler
Chief Executive Officer
Ab Initio

John L. Hennessy
President
Stanford University

Charles O. Holliday, Jr.
Chairman and Chief Executive Officer
E.I. DuPont de Nemours & Company

The Honorable Shirley Ann Jackson
President
Rensselaer Polytechnic Institute

Henry A. McKinnell, Jr.
Chairman & Chief Executive Officer
Pfizer Inc.

John P. Morgridge
Chairman of the Board
Cisco Systems, Inc.

Samuel J. Palmisano
Chairman and Chief Executive Officer
IBM Corporation

Vikram Pandit
President and Chief Operating Officer
Institutional Securities and Investment Banking Group 
Morgan Stanley

Michael E. Porter
University Professor
Harvard Business School

Chairman

F. Duane Ackerman
Chairman and Chief Executive Officer
BellSouth

University Vice-Chairman

G. Wayne Clough
President
Georgia Institute of Technology

Labor Vice-Chairman

Sandra Feldman
President Emeritus
American Federation of Teachers

Chairman Emeritus

Raymond V. Gilmartin
Chairman, President and CEO
Merck & Co., Inc.

Executive Committee Members

Alfred R. Berkeley III
Chairman
Community of Science, Inc.

Robert R. Bishop
Chairman and Chief Executive Officer
Silicon Graphics, Inc.

Molly Corbett Broad
President
University of North Carolina

William R. Brody
President
Johns Hopkins University

Vance D. Coffman
Chairman & Chief Executive Officer
Lockheed Martin Corporation

Jared L. Cohon
President
Carnegie Mellon University

John J. DeGioia
President
Georgetown University

Luis Proenza
President
The University of Akron

Patricia F. Russo
Chairman and Chief Executive Officer
Lucent Technologies

W.J. Sanders III
Founder and Chairman Emeritus
Advanced Micro Devices, Inc

David E. Shaw
Chairman
D. E. Shaw & Co., Inc.

Ray Stata
Chairman of the Board
Analog Devices, Inc.

The Honorable Lawrence H. Summers
President
Harvard University

Larry Weber
Chairman
W2Group
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Daniel Carp
Eastman Kodak Company

Carol Cartwright
Kent State University

John T. Casteen, III
University of Virginia

George Chamillard
Teradyne, Inc.

Ralph J. Cicerone
University of Calfornia, Irvine

Mary Sue Coleman
University of Michigan

Lewis Collens
Illinois Institute of Technology

France A. Cordova
University of California, Riverside

Denis A. Cortese
Mayo Clinic

Margaret Cozzens
Colorado Institute of Technology

Michael M. Crow
Arizona State University

Ruth A. David
ANSER

Susan Davis
Susan Davis International

Lurita Doan
New Technology Management, Inc.

Peter R.  Dolan
Bristol-Myers Squibb Company

Rodger B. Dowdell, Jr.
American Power Conversion

Michael T. Duke
Wal-Mart

David B. Eisenhaure
SatCon Technology

Richard J. Elkus, Jr.
Voyan Technology

Michael F. Adams
University of Georgia

Michael T. Aiken
University of Illinois, Urbana-Champaign

Robert A. Altenkirch
New Jersey Institute of Technology

Richard A. Anthes
University Corporation for Atmospheric Research

Harry Armen
American Society of Mechanical Engineers (ASME)

Gerard J. Arpey
AMR and American Airlines

Morton Bahr
Communication Workers of America

William F. Ballhaus, Jr.
Aerospace Corporation

Steven Ballmer
Microsoft Corporation

David Baltimore
California Institute of Technology

Craig R. Barrett
Intel Corporation

Richard A. Bendis
Innovation Philadelphia

James H. Blanchard
Synovus Financial Corp.

Lee C. Bollinger
Columbia University

Mike Bradley
Teradyne, Inc.

Michael J. Burns
Dana Corporation

Richard L. Byyny
University of Colorado, Boulder

George Campbell, Jr.
The Cooper Union for the 
Advancement of Science and Art

Albert Carnesale
University of California, Los Angeles

Governor John Engler
National Association of Manufacturers

Larry R. Faulkner
University of Texas

Carleton S. Fiorina
Hewlett-Packard Company

Marye Anne Fox
University of California, San Diego

The Honorable Robert M. Gates
Texas A&M University

E. Gordon Gee
Vanderbilt University

Ajit Gupta
Speedera Networks

Peter T. Halpin
World Resources Company

David C. Hardesty, Jr.
West Virginia University

Jack Harding
eSilicon Corporation

Michael R. Haverty
Kansas City Southern Railroad

Victoria Haynes
Research Triangle Institute

Robert Hemenway
The University of Kansas

Adam W. Herbert
Indiana University

Tom Hogan
Vignette

Karen A. Holbrook
Ohio State University

Irwin M. Jacobs
QUALCOMM, Inc.

Martin C. Jischke
Purdue University

Carl F. Kohrt
Battelle Memorial Institute
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Allen B. Rosenstein
Pioneer Magnetics, Inc.

James E. Rottsolk
Cray Inc.

Michael C. Ruettgers
EMC Corporation

Kenan Sahin
Tiax, LLC 

Pamela Sedmak
Ernst Sedmak LLC

Ivan G. Seidenberg
Verizon

Kevin W. Sharer
Amgen, Inc.

Sanford Shugart
Valencia Community College

Albert J. Simone
Rochester Institute of Technology

John Simpson
State University of New York at Buffalo

David J. Skorton
University of Iowa

L. Dennis Smith
University of Nebraska

Graham B. Spanier
Pennsylvania State University

Susan Stautberg
PartnerCom

Charles W. Steger
Virginia Polytechnic Institute & State University

Andrew L. Stern 
Service Employees International Union

Harry Stonecipher
The Boeing Company

Matthew J. Szulik
Red Hat

Raymond R. Kwong
Triton Services

Edward A. Malloy
University of Notre Dame

Thomas E. McClure
National Association of Management 
and Technical Assistance Centers

Phillip Merrick
webMethods, Inc.

Paul Meyer
Voxiva, Inc.

Charlene Miller
Global Directors, LLC

Peggy Gordon Miller
South Dakota State University

Mark P. Mills
Digital Power Capital

Clayton Daniel Mote, Jr.
University of Maryland

Anne M. Mulcahy
Xerox Corporation

Diana S. Natalicio
University of Texas, El Paso

Mark A. Nordenberg
University of Pittsburgh

Vikram Pandit
Morgan Stanley

Constantine Papadakis
Drexel University

The Honorable Peter G. Peterson
The Blackstone Group

Harold J. Raveché
Stevens Institute of Technology

Steven S Reinemund
PepsiCo, Inc.

David Paul Roselle
University of Delaware

Sidney Taurel 
Eli Lilly & Co.

Henri A. Termeer
Genzyme Corporation

Lydia W. Thomas
Mitretek Systems, Inc.

Steve Van Ausdle
Walla Walla Community College

Larry N. Vanderhoef
University of California, Davis

Charles M. Vest
Massachusetts Institute of Technology

G. Richard Wagoner, Jr.
General Motors Corporation

William C. Weldon
Johnson & Johnson

John L. West
Kent State University

Gerald J. White
BV Solutions Group, Inc.

John D. Wiley 
University of Wisconsin, Madison

James H. Woodward
University of North Carolina, Charlotte

James Wright
Darmouth College

Mark Wrighton
Washington University

Henry T. Yang
University of California, Santa Barbara

Paul A. Yarossi
HNTB Corporation

Theodore Zampetis
Shiloh Industries
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Council on Competitiveness National Affiliates

American Association for the Advancement of Science

American Association of Engineering Societies

American Council on Education

American Electronics Association

American Society for Engineering Education

American Society for Quality

Association of American Universities

BITS

Center for National Software Studies

Community Learning and Information Network

Computer Systems Policy Project

Council for Chemical Research

Council on Governmental Relations

Iowa Business Council

National Center for Manufacturing Sciences

National Technology Transfer Center

The Conference Board, Inc.
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The Honorable Deborah L. Wince-Smith, President

David Attis, Director, Policy Studies 

William Bates, Vice President for Congressional Outreach 

The Honorable Erich Bloch, Distinguished Fellow 

Jennifer Bond, Vice President, International Affairs 

C. William Booher, Jr., Senior Advisor

Claudette Davis, Office Manager 

Marcy Eisenberg, Research Associate, Policy Studies 

Governor John Engler, Distinguished Fellow 

Chad Evans, Vice President, National Innovation Initiative 

The Honorable Daniel S. Goldin, Distinguished Fellow 

Christopher Hayter, Policy Director 

Randall T. Kempner, Vice President, Regional Innovation 

Mohamed Khan, Vice President, Information Systems 

Melissa S. Meurer, Executive Assistant 

Betsy Thurston, Vice President, Development

Suzy Tichenor, Vice President and Director, High Performance Computing Initiative 

Debra van Opstal, Senior Vice President, Policy and Programs 

Amanda Welch, Manager, Policy Studies 

Who We Are

The Council sets an action agenda to drive U.S. economic 

competitiveness and leadership in world markets in order to 

raise the standard of living for all Americans. We focus on 

strengthening U.S. innovation, upgrading the workforce, and 

benchmarking national economic performance. Our members 

are corporate chief executives, university presidents and labor 

leaders. Our national affiliates include nonprofit research orga-

nizations, professional societies and trade associations.

How We Operate

The Council shapes the national debate on competitiveness 

by concentrating on a few critical issues. These issues include 

technological innovation, workforce development and the 

benchmarking of U.S. economic performance against other 

countries. Members and Council staff work together to as-

semble data, develop consensus-based recommendations and 

implement follow-up strategies in every region of the country. 

Our work is guided by a 31-member Executive Committee. A 

staff of 18 provides research and operational support. Chief 

executives from 17 of the country’s most prominent nonprofit 

research organizations, professional societies and trade as-

sociations contribute their expertise as national affiliates of 

the Council. The Council on Competitiveness is a nonprofit, 501 

(c) (3) organization as recognized by the U.S. Internal Revenue 

Service. The Council receives funding from its members, foun-

dations and project sponsors.

About the Council on Competitiveness


