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Thank you for inviting me to speak today. The topic is advertised as "Innovation and

Technology for the 21* Century: Who will lead?" And I am quoted in the invitation as saying
that "Technical innovation does not occur in a vacuum. It relies on an infrastructure of science,
of skills, and of a nurturing environment for entrepreneurial fulfillment.” I actually did say that
in a speech last year — and I believe it — and it is because such an infrastructure exists in our
country that | am optimistic about the future of U.S. technical leadership.

There is a certain provocative quality about the topic question, implying doubt about
outcomes, hinting of difficulties ahead, urging action to sustain our leadership. That is a healthy
attitude because staying in first place requires constant self-assessment and questioning whether
current ways are best. We collect a lot of data about ourselves, and agonize over every scrap that
may reveal a weakness. In Washington we hear every day about international competition and
what we ought to do about it. As a matter of fact, the U.S. does lead the world in science,
technology, innovation, and economic productivity, and there is every prospect that we will
continue to lead for a very long time.

Let me quote some more from that speech | mentioned. It was to the World Summit on
the Information Society in Geneva last December, and it was one of those international meetings
where each of about 200 representatives speaks for about 3 minutes. | wanted to get across
something of the flavor of the U.S. attitude toward innovation, in this case in the information
technology sector: (The full speech is on the OSTP website.) Here's what | said:

"Information and communication technology (ICT) is a key to the future prosperity of all
nations.

"Prosperity in the United States owes much to this technology. Today the ICT industry
comprises only eight percent of all enterprises in the American economy, but it produces
twenty-nine percent of U.S. exports, generates high quality jobs, and contributes strongly
to our productivity growth in all sectors. An estimated forty percent of U.S. productivity
growth between 1995 and 2002 has been attributed to information technology. Our
ability to seize the opportunities afforded by ICT depends upon a philosophy of shared
optimism about the power of individual creativity and entrepreneurship as the ultimate
source of economic strength.

"These human capabilities are universal. Every country has the potential to develop an
information-based economy. ... [But] Technical innovation does not occur in a vacuum. It
relies on an infrastructure of science, of skills, and of a nurturing environment for
entrepreneurial fulfillment. My country is deeply committed to this algorithm of
technology-based innovation. We endeavor to be a leader in its application. Our



President, George W. Bush, has made continual development of the science and
technology infrastructure for ICT a high priority. Our Government today invests more
than two billion dollars annually in information technology research and development
activities including aspects of large scale and broadband networking, advanced
computing, software, and information management technologies."

Our commitment to the idea of science based innovation is of course much stronger than
indicated by these numbers just for ICT. Overall, the U.S. Government is committing more than
one eighth of its domestic discretionary budget to research and development, about $130 billion,
more than all other G-8 nations combined. | have heard complaints that half of that is for
defense projects, and not basic research which provides the foundation for new technologies.
That is true, but that half is an investment in scientific and engineering work, and it sustains a
broad based technical workforce of high quality jobs. It produces intellectual property and
skilled people who diffuse throughout the economy. The remaining $60 billion or more for non-
military R&D still makes our scientists the envy of the world.

I know how envious our international partners are because | meet with them periodically
to compare notes. Earlier this year | attended a conference of Science Ministers of the OECD
nations in Paris. During that week the cover story of the European edition of Time Magazine
was "Europe's Brain Drain." Where were the brains draining to? The United States. Why?
Because, according to the interviews in the story, opportunities were better in the U.S. Better
labs, better pay, greater independence, a chance to grow and follow their own genius rather than
someone else's, and a chance to participate in a vibrant economy that values and rewards hard
work. Around the conference table, the representatives from nearly every nation expressed
concern about their inability to keep their best and brightest at home. They talked about how to
plug the drain. What were their plans? To emulate the United States.

Now it is not so easy to emulate the innovation system of the United States. In the first
place, it is expensive. To quote the Time cover story, "In 2000, the U.S. spent 287 billion euros
on research and development, 121 billion euros more than the E.U. No wonder the U.S. has 78%
more high-tech patents per capita than Europe..." And today the U.S. figure is nearly 50%
higher than in 2000. The Time article notes that "Only Finland and Sweden have reached the
E.U. goal of spending 3% of GDP on research [most of Finland's research is by Nokia]. For the
whole union to hit the target by 2010, R&D investment must grow by 8% a year — nearly twice
the 4.5% annual increase recorded since 1997. It's not happening." In case you're interested,
these R&D totals include private as well as public funds, and for the U.S., private sector research
is twice the federal investment for a combined total of about 2.7% of GDP. Among countries
with large GDP's, only Japan's percentage is greater than ours, at slightly more than 3%. In
Japan, most R&D is funded by the private sector.

In the second place, regarding the difficulty of duplicating the U.S. innovation system, it
is not just about money, and this is an essential point. Here's the Time article again: *No amount
of funding can buy a culture of competitiveness. And if researchers don't see opportunities for
reward, they'll take their talent to the States, where innovation and hard work are rewarded by
generous grants, full credit and a financial stake in your work." Hear the words of some of the
young scientists interviewed for the story: "The U.S. has an entrepreneurial culture.” (from a
Finn.) "Young people who prove they're good get many more opportunities, including perhaps
the freedom to run their own labs" (from a Belgian.) "In Germany, the principle of reward for



performance doesn't exist." (from a German.) "The U.S. is a place where you can do very good
science, and if you're a scientist, you try to go to the best place.” (from an Italian.) The Time
article says "Some 400,000 European science and technology graduates now live in the U.S. and
thousands more leave [Europe] each year. A survey released in November by the European
Commission found that only 13% of European science professionals working abroad currently
intend to return home."

Other countries are vigorously reorganizing their science agencies and policy shops to
look like ours. Ireland, Japan, Russia, and South Korea, among others, have created Offices of
Science and Technology Policy similar to our OSTP. Korea, Japan, Germany, Italy, France, and
the U.K. are trying to cut loose their federally funded university systems to make them more
entrepreneurial and capture their creativity to drive innovation, as we do with our research
universities. They are considering Bayh-Dole-like arrangements to transfer ownership of
intellectual property developed with federal funds to institutions motivated to develop them.

The role of universities in the U.S. innovation system is very difficult for other more
centrally organized countries to appreciate. Higher education here is enormously diverse --
publics, privates, and proprietaries; large and small; specialized and universal; two-year and
four-year. There is no federal regulation of higher education. Financial aid is given mostly to
the students, not to the institutions. Research funds (those not earmarked) are awarded on the
basis of merit, with special programs like EPSCOR for states that are still developing nationally
competitive research programs. These are all market-oriented characteristics that encourage our
institutions to continually improve themselves so as to compete for students, research support,
and philanthropic gifts. The entire U.S. higher educational system is like a laboratory full of
educational and organizational experiments. No one-size-fits-all reform can convert a federal
university system in another country to look like ours.

So, to quote the announcement for today's meeting, what are the "critical challenges we
must meet to maintain our leadership in innovation and technology in the face of new global
realities and competition?" How about the Chinese? The Europeans worry about losing brains
to the U.S., what do the Chinese worry about? There was a Chinese observer at the OECD
meeting who said, "We are not worried about a brain drain. We have two million Chinese
students studying abroad. If only one million come back, we are satisfied!" We all know that
China is producing very large numbers of engineering and science graduates, outstripping the
rest of the world. 1 think these production rates are too high, and will be self correcting as the
graduates fail to find work. But the rates threaten to destabilize the global dynamics of the
technical workforce. U.S. companies like — well, I won't name names here — are locating
branches of their research centers in Beijing because of access to low-cost talent. China and
India together have 40% of the world's population, and there is no question that their
development will affect the balance of technology based innovation. We will have more equal
international partners in the future because other countries are improving their ability to educate
their people and modernize their economies. The challenge is for us to maintain our lead during
this development. How do we do that?

I would say the first priority is to have confidence in our culture of entrepreneurship, of
rewards based on merit, and of the talent of each new generation of Americans. The second is to
cultivate that talent by insisting on excellence at every step of educational progress, and to
embrace the fundamental principle of "No Child Left Behind," so young people who aspire to be



scientists and engineers have the skills needed to succeed at every stage. Third, to use our public
funds wisely to support the activities that brilliant citizens of the world find so attractive, and
that produces the technologies and the innovations upon which our economic strength depends.
That means continually adjusting our priorities so our investments in science can be sustained
indefinitely. And finally, we must understand our complex innovation ecology well enough to
ensure its critical parts function smoothly. We have some hidden machinery here that includes
things like synchrotron light sources, supercomputers, and other specialized equipment, and
some small high leverage operations like NIST that are barely visible to the public — except
when the Nobel prizes are handed out. And we fund research through a dozen agencies in a
complex process whose fluctuations can knock out essential pieces if we are not careful.

When it comes to science and technology based innovation, the future, at least for now, is
moving in our direction. We will have been there first, and learned our lessons, and moved on
with that wonderful restless, enterprising spirit that makes America such a great place to live and
work.

Thank you for inviting me to speak today.



