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Opportunities for Chinese and 
American Universities in the 
Knowledge-Based Economy

October 1999

It is a great pleasure to be back in China. I fi rst came here in 1978 as 
director of the National Science Foundation [NSF] to explore the 
possibility of an exchange of students, scholars, and scientists be-
tween our two countries. The Chinese government had expressed 
an interest in such an exchange; the White House was taken by 
surprise but quickly agreed to talks, with one proviso—that such 
an exchange would require a formal “memorandum of under-
standing” signed by the two governments. What has been called 
the Nixon-Kissinger ping-pong diplomacy occurred earlier, but it 
had not led to a normalization of relations. The Chinese initially 
insisted on an informal arrangement for an exchange but even-
tually agreed to a government-to-government program. I wish I 
had time today to give you an account of our negotiations. Suffi ce 
it to say that each side had a great deal to learn from the other. I 
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signed the exchange memorandum for the United States; it was 
the fi rst document ever cosigned by the two governments. Soon 
thereafter, our exchange program became part of a more com-
prehensive agreement on science and technology that Chairman 
Deng and President Carter signed on the chairman’s historic visit 
to the United States in January 1979.

Today, as we celebrate the twentieth anniversary of that 
agreement, it is gratifying to see the growing interest that scien-
tists and government offi cials in China have shown in the contri-
butions of basic research to their country’s overall development. 
This science policy seminar is a fi tting tribute to the crucial role 
that scientifi c ties established two decades ago have come to play 
in the relationship between our two nations.

I believe that building a strong foundation of basic research 
will ensure China’s future economic competitiveness. This ap-
proach has been used with success in the United States for over 
fi fty years. How this focus on basic research evolved, and the 
role that research universities play in spurring American eco-
nomic growth, are the principal themes of this lecture. I will 
conclude with some thoughts about the challenges Chinese uni-
versities face in today’s knowledge-based economy.

The term knowledge-based economy—sometimes called the 
“new economy”—refers to a set of industries whose main prod-
ucts or services use information to decrease costs and create new 
opportunities for growth. Generally speaking, the industries of 
the new economy tend to produce jobs more rapidly and with 
higher salaries, increase productivity growth faster, and provide 
greater profi ts for employers than the “old” economy. These 
high-technology industries rely on a constant infusion of new 
knowledge to stay competitive, and the principal source of such 



knowledge is basic research. The California economy provides 
a striking example. Its recovery from the economic recession of 
the early 1990s depended on knowledge-driven businesses and 
jobs that didn’t exist fi fteen or twenty years ago—biotechnol-
ogy, telecommunications, and multimedia, for example.

The evidence regarding the relationship between research 
and development (R&D) and economic growth in the United 
States is overwhelming. As recently as the early 1970s, there 
was no substantial economic analysis of the relationship be-
tween investments in R&D and economic development. When 
I served as director of the National Science Foundation in the 
1970s, we were well aware of the lack of such economic data 
in making the case to the Congress for federal support of re-
search. And we realized that most of our arguments about 
how R&D affected economic growth were based on little more 
than anecdotal evidence. Accordingly, we initiated a special 
research program at NSF focused on just that issue—the re-
lationship between investments in R&D and the growth of the 
American economy.

In the intervening twenty-fi ve years, a substantial body of 
research has led to a development in economics called “new 
growth theory.” The infl uence of this work can be seen in a 
1995 report of President Clinton’s Council of Economic Advis-
ers, which notes that 50 percent of the growth in the American 
economy in the last forty years has been due to investments in 
research and development. The private sector is a major source 
of R&D, but federally funded research at universities also plays a 
key role. The report points out that when federal investments in 
university research increase, there is—with an appropriate time 
lag—a corresponding increase in private-sector investments. 
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There is now a well-understood link between university-based 
research and industries’ R&D efforts.

As I mentioned, the State of California provides one of the 
best examples of this linkage. In the early 1990s, the state en-
dured one of the worst economic recessions in its history. Cali-
fornia in prior periods had entered economic recessions later, 
and come out much earlier, than the rest of the United States. 
But in the 1990s this traditional pattern broke down. Califor-
nia suffered a brutal economic downturn fueled by tremendous 
cutbacks in defense and aerospace—a loss of jobs that resulted 
in a dramatic drop in the tax revenues of the state.

What has happened in the past few years? California has 
come storming back from the recession. Why? New jobs have 
been created at a fast rate. Where are those jobs coming from? 
From a particular type of activity: high technology. And these 
high-tech enterprises are not the vast IBMs and AT&Ts of the 
world. The companies that pulled California out of recession 
are small, entrepreneurial high-tech ventures. These companies 
(and their technologies) can be traced directly to the research 
universities of California, both public and private.

Biotechnology, for example, a booming industry in Califor-
nia, traces its success—in fact its very existence—to research 
programs that came out of the state’s universities. Digital tele-
communications is another case in point. It could not exist at its 
current scale and scope without the California universities that 
produce the research and educate the engineers and scientists 
essential to keeping this industry on the cutting edge.

California succeeded in its remarkable economic come-
back because it possessed four advantages essential to the new 
economy: (1) world-class research universities that encourage 



faculty—and allow them to benefi t fi nancially—when they are 
involved in research that leads to the development of new tech-
nologies; (2) a supply of entrepreneurs experienced in launching 
and developing high-technology businesses; (3) venture capital 
and other sources of private investment in early-stage business 
ventures; and (4) the accounting, legal, and other ancillary ser-
vices needed by start-up companies.

I would like to mention a concrete example, one that I am 
familiar with because it began while I was chancellor of the San 
Diego campus of the University of California (UCSD). In the 
early 1980s, the San Diego region was in the midst of a painful 
economic transition created by the demise of many of its de-
fense-related industries. It was clear that something was needed 
to bridge the gap, but what? My colleagues and I decided that 
UCSD had to play a more aggressive role in regional economic 
growth, specifi cally in the high-technology and biotechnology 
areas. Our view was that small high-technology corporations 
were the most likely candidates to fi ll the economic vacuum that 
followed reductions in defense contracts to many San Diego 
corporations. UCSD had specifi c strengths it could contribute 
to the high-technology sector: the campus is one of the nation’s 
top recipients of federal research funding; it is home to strong 
science departments and an excellent school of engineering.

We expanded the breadth of UCSD’s basic research capac-
ity, creating—in cooperation with industry—interdisciplinary 
research centers in such areas as magnetic recording, molecular 
genetics, wireless communications, and structural engineer-
ing. We reinvigorated our technology-transfer programs in the 
science and engineering departments. And we created a pro-
gram called UCSD CONNECT, which had as its goal not only 
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technology transfer but also nurturing the business support in-
frastructure that has proven essential to small entrepreneurial 
fi rms. UCSD CONNECT draws on expertise across all cam-
pus departments and from all professional sectors. It has served 
to fi ll a critical gap in San Diego’s business infrastructure, link-
ing local high-tech entrepreneurs with fi nancial, managerial, 
and technical resources.

What this means, for example, is that UCSD CONNECT 
will act as an agent on behalf of small companies to help them 
locate investors and fi nd the research they need to develop new 
products. Working with start-up companies as early as the busi-
ness-plan stage, UCSD CONNECT will help an entrepreneur 
fi nd contacts for raising capital, form strategic alliances, and 
gain marketing and management expertise and technical ad-
vice. UCSD CONNECT is often referred to as an “incubator 
without walls,” because it has nurtured so many successful busi-
nesses in San Diego.

UCSD CONNECT is just one model of the kind of help 
U.C. is committed to providing. There are similar efforts on 
every one of U.C.’s campuses to bring venture capitalists and 
people from the industrial sector together with U.C. scientists 
and engineers to move research ideas into application.

A recent example is the Industry-University Cooperative Re-
search Program [IUCRP], a University-wide effort now in its 
fourth year, which seeks to identify the most promising research 
areas for new products. A U.C. researcher joins with a scien-
tist or engineer from a private company to formulate a research 
proposal. A panel of experts drawn from industry and academia 
then selects the best proposals for funding. Industry investments 
are partially matched with University funds.



An important feature of the program is the opportunity for 
graduate students to participate in research. It would be diffi cult 
to overstate the crucial link between research and graduate educa-
tion in American universities. Graduate students participate in all 
aspects of faculty research projects. This experience is an essential 
part of the educational process for graduate students; it produces 
both excellent young faculty for universities and R&D leaders for 
industry. In the case of the IUCRP, graduate students learn fi rst-
hand about industry’s needs and its opportunities. And industry 
gets the benefi t of some of the world’s brightest young minds.

Two-thirds of the 323 companies currently participating in 
the IUCRP are small businesses. A particularly valuable benefi t 
for them is the opportunity to work with U.C. faculty on mul-
tidisciplinary research that would be diffi cult or impossible to 
pursue in the private sector. Research supported by the IUCRP 
lays the foundation for next-generation technologies. The six 
industrial sectors that currently participate—biotechnology, com-
munications, information technology, microelectronics, multi-
media, and semiconductor manufacturing—are all critical to 
the California economy.

There is growing interest in programs like these not only in 
California but throughout the United States. The impetus for 
greater linkages between universities and industry grows out of 
a longstanding American belief that universities should not be 
divorced from society, but should be involved in helping solve 
society’s problems.

The United States is unusual in the degree to which it relies 
on universities to perform basic research. The roots of this phe-
nomenon date back over fi fty years to World War II. Near the 
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end of the war, President Roosevelt turned to his science advi-
sor, Vannevar Bush, for advice about the future of American 
science. Bush’s report, which appeared shortly after President 
Roosevelt’s death, was entitled Science: The Endless Frontier. As 
the title suggests, Bush viewed science as a vast frontier of op-
portunities to serve virtually every aspect of the national wel-
fare. His report set the stage for the modern era of science and 
technology in the United States.

What were the arguments that Vannevar Bush put forward? 
First of all, he asked, “Who should fund the research and de-
velopment effort of the United States?” Let me make a few dis-
tinctions here.

For simplicity of expression, I will use the terms basic research, 
applied research, and development. Basic research is not focused 
on applications; the terms curiosity research and discovery research
are sometimes used to describe it. It is driven by a sheer interest 
in the phenomena rather than potential applications. But basic 
research may reach a stage where there is potential for applica-
tion and, accordingly, a need for applied research and, in turn, 
the development of new products and processes. Bush argued 
that applied research and development should be done by the 
private sector, by industry. But he also argued that the private 
sector would not provide adequate funding for basic research. 
In essence, he believed that private-market mechanisms en-
sured that industry would invest in applied research and devel-
opment, but that those same private-market mechanisms would 
not generate adequate investment in basic research. Thus, he 
concluded that the funding of basic research was an obligation 
of the federal government.



The second question he asked was, “Who should perform 
R&D activities?” Applied research and development, he said, 
is a private-sector responsibility; the private sector could be re-
lied upon to perform that kind of activity. Who should perform 
basic research? The Bush concept, founded on the experiences 
of World War II, was that American universities should be the 
principal performers of basic research; and, as noted above, the 
federal government should provide the funds for that work.

Then there was a third part to Bush’s analysis. He believed 
that basic research should be funded through a peer-review pro-
cess. Individual scientists should make proposals for research 
projects, and a group of peers—leading scientists from around 
the country—should evaluate these proposals and decide which 
to fund and which not to fund.

Federal science agencies in the United States do not pro-
vide unrestricted block-grant funding to universities. Rather, 
individual scientists submit proposals that request funding for 
specifi c research projects. A scientist’s proposal is then sent to 
other scientists for their evaluation and judged competitively 
against other research efforts. This evaluation—the peer-re-
view process—is the critical factor in ensuring that the best sci-
ence is funded.

Those were Bush’s arguments: applied research and develop-
ment should be funded and conducted by the private sector; ba-
sic research should be performed in universities and be funded 
by the federal government via a peer-review process. The Bush 
model created a sea change for American universities. Before 
World War II, universities were peripheral to the R&D enter-
prise. Today, they are at the center of American research activi-
ties, thanks in large measure to an extraordinarily successful 
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partnership with the federal government. As a result, both the 
research enterprise itself and the U.S. economy have prospered. 
I do not believe it is an overstatement to say that when the his-
tory of the last half of the twentieth century is written, the role 
research universities have played in the American economy will 
be regarded as one of our greatest accomplishments.

In recent years, there has been much discussion in the United 
States about the need for a new national science policy, on the 
premise that Bush’s fi fty-year-old vision cannot provide a blue-
print for the twenty-fi rst century. It is true that some of the 
arguments in Bush’s report are now questionable; some of the 
issues he considered important are of interest only to students 
of the period. What remains pertinent is his vision of the role 
of government in research, including his assertion that the fed-
eral government has both the authority and the obligation to 
support basic research. More boldly, by arguing for the primacy 
of basic research supported according to norms set by scientists 
themselves, Bush implicitly asserted that universities defi ned 
the U.S. research enterprise. Bush gave them pride of place at 
the center because, as he argued, they had the potential to ener-
gize the entire system.

In spite of these remarkable successes, there is a concern in the 
United States today that federal funding for basic research will 
decline as the government struggles to balance its budget. The 
president of the United States and the Congress have reaffi rmed 
their commitment to keeping the federal budget balanced and to 
using a part of the surplus to reduce the national debt. Although 
some of the predictions about draconian cuts in federal funding 
for research have not so far materialized, this remains a matter of 
concern to universities throughout the nation.



The potential erosion of federal support for academic research 
is worrisome precisely because of the central role universities 
play in the overall R&D effort. Could industry take their place 
as the vital center of the American research enterprise? The ev-
idence suggests not. As recently as a decade ago, several large 
U.S. fi rms performed signifi cant basic research in their corporate 
laboratories. Today, virtually all industrial research focuses on 
the solution of specifi c problems, often by building on the results 
of university research. AT&T and IBM have essentially pulled 
out of basic research; both companies have come to the view that 
they are not wealthy enough to support basic research—at least 
not at the level they once did. In the United States we are re-
lying more than ever on universities for the basic research that 
will ultimately fuel our economy. A recent statistic sums it up: 
73 percent of the papers cited by U.S. industry patents are based 
on publicly supported science, authored principally by university 
scientists; only 27 percent are authored by industrial scientists.

I am more optimistic than many of my colleagues that the 
federal government will fi nd a way to continue funding univer-
sity research at a reasonable level. Most political leaders in the 
United States who have thought about these issues—Democrats 
and Republicans alike—have concluded that support of our re-
search enterprise is critical to the national interest, and therefore 
to sound federal policy.

In its simplicity and fl exibility, Bush’s report remains a model 
for science policy in the United States. But does Bush’s model have 
any relevance for contemporary China and its universities?

Obviously, no model can be imported wholesale from one 
country into another. China is fi nding its own way and its own 
solutions to the challenge of putting knowledge to work in the 
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economy. But however solutions differ, more and more nations 
are coming to the realization that their universities are priceless 
sources of ideas that can create jobs, give birth to new industries, 
and stimulate the productivity growth that will enable them to 
create a better life for their people.

Among China’s advantages today are growing encourage-
ment for private enterprise and entrepreneurship within the 
country, and increasing interest among foreign investors in Chi-
na’s strengths in such areas as software, materials science, and 
biotechnology. One example of this interest is Microsoft’s and 
Intel’s decision to establish research centers here. Most important 
of all are the incredible resources China possesses in its universi-
ties and in its talented young people. Many of these young people 
have studied at foreign institutions and have experiences that will 
be very valuable to them in today’s international marketplace.

This point brings me back to where I began—to the impor-
tance of international exchange in educating new generations 
of scientists and engineers who can function effectively in other 
countries and other cultures. This science policy seminar will 
surely reveal new directions our countries need to take, but it is 
also a wonderful reminder of how far we have come from those 
tentative contacts of twenty years ago.

We are living in one of history’s most productive eras of in-
tellectual discovery. From agriculture to medicine, from aero-
space to computing, science is experiencing a series of revolu-
tions that are remaking our ideas of what is possible. These 
revolutions are occurring on the campuses and laboratories of 
research universities every day. We have only just begun to tap 
the possibilities of this explosion of knowledge, and the effort 
to link intellectual discovery more closely to applications has 



major implications for economies around the world. Universi-
ties are key to this effort.

Let me conclude by pointing out that in the United States, 
the nation’s most distinguished research universities are mem-
bers of an organization called the Association of American Uni-
versities. The AAU includes sixty-two universities—not a large 
number in comparison with the 3,700 institutions that make up 
the American higher education system. (It should be noted that 
six of the AAU institutions are campuses of the University of 
California.) But, for reasons I have explored in this paper, these 
sixty-two institutions have an impact on America’s prospects far 
out of proportion to their numbers. In a world in which scien-
tifi c knowledge doubles every twelve to fi fteen years, research 
universities are clearly an important element in any nation’s eco-
nomic strategy. And as impressive as their past accomplishments
have been, the possibilities are so plentiful, and the potential is 
so enormous, that the most exciting days for research universi-
ties lie not behind us but ahead.

NOTES

This paper was delivered at the China-U.S. Joint Science Policy Seminar, Bei-
jing, People’s Republic of China, October 25, 1999.
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