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U.S.-CH1NA ECONOMIC AND SECURITY REVIEW COMMISSION

JUNE 29, 2005
The Honorable TED STEVENS,
President Pro Tempore of the U.S. Senate, Washington, D.C. 20510
The Honorable J. DENNIS HASTERT,
Speaker of the House of Representatives, Washington, D.C. 20515

DEAR SENATOR STEVENS AND SPEAKER HASTERT:

On behalf of the U.S.-China Economic and Security Review Com-
mission, we are pleased to transmit the record of our April 21-22,
2005 public hearings held in Palo Alto, California. The hearing en-
titled "China's High Technology Development" provided revealing
insights into China's advancement as both a technology producer
and innovator, and into the related challenges to U.S. technology
leadership. The Commission examined how these developments
may affect the U.S. economy, standard of living and national
security.

This venue was chosen because of Silicon Valley's role as the epi-
center of the U.S. technology industry. The Commission heard from
representatives of California technology and venture capital firms,
leading trade associations for the electronics, semiconductor, and
information technology industries, and specialists on China's tech-
nology development strategies and U.S. technology trends. The
Commission also heard from senior officials from the State Depart-
ment and the National Science Foundation who presented their
agencies' official assessments of China's science and technology tra-
jectory. Lastly, the Commission discussed China's ongoing weak-
nesses in protecting intellectual property rights (IPR) and the im-
plications for U.S. industry and China's technology development
with representatives of the California-based U.S. entertainment in-
dustry and observers of China's IPR developments. The Commis-
sion was honored that former Secretary of Defense William J.
Perry began the hearing by offering his analysis of the close link
between U.S. military superiority and U.S. technology leadership.

Over the two-day hearing, the Commission heard extensive testi-
mony highlighting the following:

* China has become central to the global supply chain for tech-
nology goods of increasing sophistication, and its technology re-
search and development activities are steadily and substan-
tially expanding.

* China's production and export of advanced technology goods
have produced a fast-growing surplus in trade with the U.S. in
advanced technology products (ATP) 1 that reached $36 billion
in 2004.

1
The Commerce Department defines approximately 500 product codes as ATP. These products

fall into 10 categories: biotechnology; life sciences; opto-electronics; information and communica-
tions; electronics; flexible manufacturing; advanced materials; aerospace; weapons; and nuclear
technology.
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* Advances in China's technology infrastructure and industries,
along with similar advances in other developing countries, pose
a significant competitive challenge that has begun to erode
U.S. technology leadership.

* Maintaining U.S. technology leadership is vital to both U.S.
global economic leadership and long-term U.S. military
superiority.

The Importance of Technology Development to U.S. Economic
and Security Interests

Panelists testified about the critical importance of technology de-
velopment and innovation to the U.S. commercial and defense base,
stating that technology improvements drive about half the U.S.
GDP and two-thirds of its productivity gains.

Former Defense Secretary Perry expressed his concern about the
decline in Department of Defense (DOD) spending for technology
research and development (R&D), characterizing this as a national
security concern that also adversely affects our commercial com-
petitiveness. Dr. Perry noted that basic research (creating new
technologies rather than applying existing technologies in new
ways) is critical to generating future technological advances, but
that nearly all R&D currently undertaken by industry is focused on
product development. He recommended enhanced federal funding
of basic research in order to maintain a strong national basic re-
search environment.

U.S.-China Trade and Investment
In 1998, U.S.-China trade in items with the highest R&D and en-

gineering content was roughly in balance. However, by 2004, the
U.S. had amassed a trade deficit with China in ATP items of $36
billion. In the information technology and communications sector,
the deficit was $39 billion, offset by small surpluses in semiconduc-
tors and commercial aircraft. The level of technology in China's ex-
ports also is increasing. Panelists testified that from 1995 to 2004,
China's high and medium-high technology exports increased from
33 percent to 52 percent of overall technology trade, while low and
medium-low technology exports were down from 67 percent to 48
percent.

The Commission was told that foreign investment in China con-
tinues to grow markedly, much of it drawn to technology sectors.
Panelist Ernest Preeg of the Manufacturers Alliance advised the
Commission that:

"[F]oreign direct investment (FDI) in China was relatively
low during the first stage of labor-intensive industrial
growth, less than $5 billion per year through 1991. FDI
then increased sharply, related to wide-ranging incentives
for advanced technology investors, to $38 billion in 1995
and $62 billion in 2004. Seventy percent of FDI is in man-
ufacturing, with heavy concentration in export-oriented
companies and advanced technology sectors. In 2004, 57
percent of total Chinese exports were by foreign investors."

Dr. Preeg testified that Taiwan remains the largest foreign in-
vestor in China, accounting for about half of total FDI in China.
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The U.S. moved to fourth place in 2003 behind South Korea and
Japan. Last year, South Korea invested $6.2 billion in China,
Japan invested $5.5 billion, and the U.S. invested $3.9 billion.

Private equity investments in China are also rising. Over the last
two years, U.S. venture capital firms made over 100 investments
in China. One panelist testified that venture capital in China will
exceed $2 billion in 2005, with an additional $5 billion to $10 bil-
lion being raised for buyout funds and other forms of private eq-
uity. Gary Rieschel of Mobius Venture Capital testified that this
type of investment is beginning to pour into China, as Chinese
engineering talent increasingly demonstrates viable innovation
capacity.

China's High Technology Strategies

According to several panelists, and consistent with the Commis-
sion's finding in its 2004 Report to Congress, the Chinese govern-
ment continues to pursue a coordinated, sustainable vision for
science and technology development. Official Chinese government
statements at the highest level make clear the government's view
that the primary drivers of economic growth and national strength
are science and technology.

Panelists testified that China's technology advancement is de-
rived from technology transfers achieved via foreign trade and ob-
tained from the over 600 foreign-owned R&D centers in China and
also from the growing innovative capacity of indigenous Chinese in-
stitutions. In recent years, the Chinese government has been un-
dertaking extensive reforms in its R&D system in order to create
a modern national system of innovation (NIS), a defining char-
acteristic of which is the central role played by industrial enter-
prise in contrast to the controlling influence of government re-
search institutes in the past. China's R&D expenditures have now
reached 1.3 percent of GDP and it is now the third largest R&D
spender in the world. Additionally, China is making great strides
toward advanced technology power status by developing indigenous
firms that have global brand recognition, reputations for producing
quality products, and leading-edge R&D programs. Many Chinese
technology firms have become globally competitive.

China is using strategic policies to achieve its technology ad-
vancement goals. For example, in the area of software, China
maintains a policy that only domestic software or "qualifying for-
eign software" may be used by government entities. The criteria for
receiving the designation of qualifying foreign software have yet to
be defined. The absence of such criteria has inhibited U.S. manu-
facturers from securing government business and appears intended
to exclude U.S. firms from this lucrative market. Because the rates
of software piracy are so high for the Chinese market as a whole,
cutting off foreign software suppliers from the Chinese government
market-in which the piracy rates are at least slightly lower than
in the Chinese markets as a whole-essentially cuts those sup-
pliers off from the China market altogether.

Panelists told the Commission that the U.S. intelligence and de-
fense community is not devoting sufficient resources to monitoring
and analyzing China's technological growth, and the derivative
benefits for its military. Current National Intelligence Estimates



on China, and DOD reports such as its annual report to Congress
on China's military power, do not include an assessment of China's
technological development. This failure is particularly noteworthy
when it is contrasted to the tremendous effort the U.S. and its al-
lies exerted during the Cold War to ascertain the nature and extent
of Soviet technological development. The Commission also was told
that, although China has recently made high-level breakthroughs
in nanotechnology, computer chip and semiconductor design, sat-
ellites, and supercomputing, the U.S. government does not cur-
rently produce an assessment of the implications of these advance-
ments for China's overall technological development or its military
growth.

Technology Standards

Developing technology standards is an important part of China's
technology growth strategy. Industry participants identified Chi-
na's use of technical standards as a serious and growing barrier to
trade. The Commission heard testimony that, unlike most inter-
national standards, China's standards often do not reflect market
competition, industry preference, or consumer choice, but rather
are based on priorities of the Chinese government that often in-
clude the development and protection of domestic technology firms.
Moreover, China has been able to use the leverage of access to its
huge consumer market to promote its unique standards.

Additionally, analyst Kathleen Walsh of the Stimson Center tes-
tified that "emphasis on technology standards developed to Chinese
specifications is expected to help reduce China's vulnerability to
foreign supply, enhance China's competitiveness, and limit opportu-
nities for possible hacking, backdoor programming, or sabotage by
foreign agents." As commercial technologies are increasingly used
in defense applications, the process of developing indigenous tech-
nology standards could also aid China in overcoming the hurdle of
advanced systems integration, traditionally an obstacle for China's
defense development efforts.

Challenges to U.S. Technology Leadership

The Commission heard dramatic testimony from leaders of the
U.S. technology industry that the economic challenges posed by
China and other developing countries may well erode the current
position of the U.S. as the world's dominant technology innovator,
absent a refocusing of attention and resources in the United States.

William T. Archey, President and CEO of the American Elec-
tronics Association, stated:

"Let me be clear: it isn't that the United States is in de-
cline. It's that others are advancing quickly from behind,
putting all their economic resources into moving their
countries forward. The problem is that even if the United
States were doing everything right, the world still poses an
unprecedented competitive challenge. Unfortunately, we
aren't doing everything right, and this compounds the
challenges that we face."
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George Scalise, President of the Semiconductor Industry Associa-
tion, said:

"Given the critical importance of semiconductors in driving
U.S. economic growth and ensuring our national security,
maintaining a competitive semiconductor manufacturing
capability and supporting ecosystems must be an impor-
tant priority for America's federal and state governments.
• . . [T]he U.S. needs a coordinated strategy to reduce the
cost differential created by foreign government tax and in-
centive policies. . . . The investments and policy changes
needed to allow U.S. manufacturers to compete in the face
of foreign incentives designed to lure investment offshore
are neither easy nor inexpensive, but it is vital that we
make them."

Panelists testified that the keys to remaining a leader in high
technology are strong investment in basic research, a steady supply
of skilled scientists and engineers, a competitive investment and
tax environment, and effective intellectual property (IP) protection.
Dr. Perry and others also noted a need to review current U.S visa
policy to find a better balance between the nation's security inter-
ests and the national need for foreign scientists and engineers in
R&D sectors. Some panelists indicated that in technology sectors,
tax policies rather than lower labor costs are often the key factor
in corporate decisions to invest abroad, given the high capital in-
tensity required for technology production, and therefore the U.S.
needs to enact tax reforms that would enhance the competitiveness
of domestic production. There was a general view that when the
U.S. has faced a competitive challenge in the past, the federal gov-
ernment marshaled the vision, leadership, and money to address
that challenge-such as when, in the post-Sputnik era, it took
strong steps to encourage technology innovation and to rebuild the
nation's educational system-and that such a national effort is
needed to address today's challenge.

Ongoing Weaknesses in Protection of Intellectual Property
Rights

China's failure to protect IPR remains a serious concern. The
Commission heard testimony that China has made virtually no
measurable progress in this area. While China has taken steps to
build a legal framework for protection of intellectual property, en-
forcement remains ineffective. The Chinese government attitude
appears complacent toward the huge losses to U.S. industry. Panel-
ists testified that Chinese piracy rates for software are 90 percent,
and for the motion picture industry they are 95 percent. The Busi-
ness Software Alliance estimates that losses to the U.S. software
industry due to Chinese piracy were $1.47 billion in 2004. The U.S.
motion picture industry estimates its losses between 1998 and 2004
at over $1 billion. Furthermore, panelists testified that China is
now exporting its pirated goods, which are reaching markets such
as the U.S. and the United Kingdom.

While China's domestically produced films also suffer from pi-
racy, there is considerable evidence that when the Chinese govern-
ment has chosen to do so, it has been able to control piracy in cer-
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tain areas. One panelist testified that in the case of domestic films
where the government has a financial stake in the films or the the-
aters showing them, the government has been able to control pi-
racy so the films can be viewed only in theaters, resulting in a
large theater viewer ship that pirated films are unable to realize.
This strongly suggests that the Chinese government has consider-
ably more power to enforce IP protections than it has exerted to
date.

Failure to protect IP can be a double-edged sword in the tech-
nology sector. While, initially, pirated IP provides cheap inputs to
fuel further technological growth, as China develops its own tech-
nologies, domestic pressure will require better IP protection. But
some analysts worry that as China's domestically designed tech-
nologies grow, the government may selectively protect domestic IP
while providing inadequate resources to protect foreign IP.

Future Hearings

Given the issues and concerns raised in the hearing, the Com-
mission intends to conduct an annual hearing in consultation with
the White House Office of Science and Technology Policy, the De-
partment of Defense, and the National Science Foundation, in both
classified and unclassified sessions, on China's advancements in
science and technology (S&T). Such a hearing will include an as-
sessment of both commercial and military technology, the contribu-
tion of foreign investment to China's technological growth, and an
analysis of implications for U.S. economic and national security.

Recommendations
1. As recommended in the Commission's 2004 Report to Con-

gress, the U.S. government must develop a coordinated, com-
prehensive national technology competitiveness strategy designed
to meet China's challenge to U.S. scientific and technological lead-
ership. America's economic competitiveness, standard of living, and
national security depend on such leadership. The Commission
therefore recommends that Congress charge the Administration to
develop and publish such a strategy in the same way it is presently
required to develop and publish a national security strategy that
deals with our military and political challenges around the world.
Such a strategy should:

* Identify future technology base goals;
* Recommend policies for directing funds toward maintaining

the U.S. technology base;
* Initiate a national educational program, similar to the pro-

grams developed in the post-Sputnik era to enhance the level
of math and science education at the "K-through-12," under-
graduate, and graduate levels in the U.S.;

* Recommend appropriate tax and investment policies to encour-
age high-technology-related research, development, and manu-
facturing activities in the U.S.

2. In establishing a national technology competitiveness strat-
egy, it is critical to incorporate input from the U.S. technology in-
dustry to better align private-sector goals with national interests.
To this end, the Commission recommends that the Congress create
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a task force including representatives from the Office of Science
and Technology Policy, the National Science Foundation, and the
Departments of Education, Defense, State, Energy, Labor, and
Commerce to consult on a regular basis with select private-sector
leaders in key science and technology industries, and investment
leaders, particularly venture capitalists, regarding development
and implementation of the national strategy. The intent in initi-
ating such a task force is to create a permanent structured dia-
logue between the federal government and the private sector on
technology base issues that have a direct effect on U.S. economic
and national security. The task force should be required to report
its findings and recommendations to Congress on an annual basis.

3. Congress should increase intelligence community resources for
collection and analysis focused on China's technology development.
It is crucial that U.S. policy makers have access to current,
accurate, and complete information on China's technological
development.

4. Given the lack of progress to date in curbing IPR violations
in China, the Congress should press the Administration to develop
and pursue a series of discrete cases in the WTO aimed at address-
ing the most egregious violations of U.S. intellectual property
rights in China.

5. The Commission recommends that a review of our nation's im-
migration policies regarding student visas and business travelers
take place immediately. The review should be conducted with full
recognition of the importance of promoting interaction and ex-
change as a way of enhancing U.S. values and interests in the
world and also of promoting U.S. economic interests. Many busi-
ness travelers who wish to expand trade relationships have experi-
enced difficulty in traveling to the U.S. Foreign student participa-
tion in our nation's education system has declined. Both these
trends facilitate the movement of innovation and economic capabili-
ties offshore. At the same time, protecting our technological and
economic base as well as our security interests is vital to our na-
tional interest and must be integrated into this policy review.

6. The Bureau of Economic Analysis currently compiles inter-
national trade data for each ATP product. Congress should direct
the Department of Commerce to present more detailed ATP trade
data in a user-friendly format in its monthly publication, U.S.
Trade in International Goods and Services. The data should be pre-
sented in a table that quantifies U.S. trade in each of the ATP
products with the U.S.'s top ten ATP trading partners (of which
China is one). This table should present, for each of the ten coun-
tries: (1) the value of U.S. imports of each ATP product from the
country; (2) the value of U.S. exports of each ATP product to the
country; (3) the country's trade balance with the U.S. for each ATP
product; and (4) the percentage of total U.S. imports of each ATP
product accounted for by imports from that country. These data
will facilitate analysis of the import dependency of the U.S. on spe-

i



cific ATP products and, more precisely, on specific ATP products
from specific countries.

Sincerely,

C. Richard D'Amato
Chairman

Roger W. Robinson, Jr.
Vice Chairman
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CHINA'S HIGH TECHNOLOGY DEVELOPMENT

THURSDAY, APRIL 21, 2005

U.S.-CHINA ECONOMIC AND SECURITY REVIEW COMMISSION,
Washington, D.C.

The Commission met in Stauffer Auditorium, Hoover Institute,
at Stanford University, Stanford, California at 9:00 a.m., Chairman
C. Richard D'Amato, Vice Chairman Roger W. Robinson, Jr., and
Commissioner Patrick A. Mulloy (Hearing Cochair), presiding.

OPENING STATEMENT OF CHAIRMAN C. RICHARD D'AMATO

Chairman D'AMATO. Good morning and welcome to the U.S.-
China Economic and Security Review Commission's hearing on
"China's High Technology Development." Today's hearing in Cali-
fornia's Silicon Valley continues our series of sessions around the
country to take the pulse of how China's economic rise presents
both opportunities and challenges to particular sectors and regions
of the United States economy.

We are particularly interested in the views of the many firms, or-
ganizations and individuals in Silicon Valley who are in many ways
on the front lines of this developing relationship with China, and
whose insights and recommendations we value very highly.

We are grateful to Stanford University, particularly the Hoover
Institution for its help in bringing the Commission to Northern
California and to our former Commission colleague Ambassador
Robert Ellsworth for his inspiration and guidance for this event.

This hearing will assess how far China has come as a center for
technology manufacturing and, perhaps more importantly, as a
center for research and development and technology innovation.

We will also be examining the role China plays in the global sup-
ply chain for technology goods and the contributions that U.S. and
other foreign investment have made, and continue to make, to Chi-
na's scientific and technology advancement. China is clearly fo-
cused on acquiring great economic power status as soon as possible.
What strategies and practices does China use to entice the transfer
of technology by U.S. and other firms to China, and how important
is the accomplishment of superpower high technology status to her
overall strategy?

These questions are essential to understanding the long-term
challenges China pose to U.S. economic interests and go to the
heart of our congressional mandate: To annually investigate the
depth and breadth of U.S. technology and R&D transfers to China
and the implications for U.S. economic and national security policy.
Following our hearing we will present to Congress the key findings
and policy recommendations on this issue.

(1)
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We are honored to have former Secretary of Defense Dr. William
Perry lead off our hearing today. Dr. Perry has a unique under-
standing of the geopolitical and security implications of China's
economic and scientific trajectory. Indeed, I do not think it's an ex-
aggeration to say there is probably no American more qualified to
evaluate and understand China's technology, technological develop-
ments, America's role in that phenomenon, and the vulnerabilities
and challenges we face as China grows into what one witness this
afternoon will call a new technological superpower.

Dr. Perry has served in high positions in DOD in dealing with
science and engineering and is himself a mathematician. He took
upon himself the challenge of engaging the Chinese while he was
Secretary of Defense. When he was Undersecretary in 1980, he led
the first U.S. military delegation to China and established a mili-
tary-to-military relationship with the PLA. He continues to speak
and write prolifically and wisely on these issues.

Last week his op-ed piece (April 13, 2005) in the New York Times
on the shortfalls in technology research in the current DOD budget
submission was required reading for our Commissioners in prepa-
ration for this hearing. Dr. Perry is currently a Fellow at the Hoo-
ver Institution, a Professor at Stanford, and Co-Director of the Pre-
ventive Defense Project, a collaboration between Stanford and Har-
vard.

Before proceeding I'll turn the podium over to Vice Chairman
Roger Robinson.

[The statement follows:]

Prepared Statement of Chairman C. Richard D'Amato

Good morning and welcome to the U.S.-China Economic and Security Review
Commission's hearing on "China's High Technology Development." Today's hearing
in California's Silicon Valley continues our series of sessions around the country to
take the pulse of how China's economic rise presents both opportunities and chal-
lenges to particular sectors and regions of the U.S. economy. We are grateful to
Stanford University, particularly the Hoover Institution and Stanford Law School,
for all of their logistical help in bringing the Commission to Northern California and
to our former Commission colleague, Ambassador Robert Ellsworth, for his inspira-
tion and guidance for this event.

Our last hearing outside of Washington, DC was also on the West Coast. This
past January we were in Seattle to assess the impact of U.S.-China trade on Pacific
Northwest industries, including aerospace, software, agriculture, and shipping. The
Pacific Northwest region is one highly reliant on trade with Asia, and we had ex-
pected to hear testimony on the significant benefits that this region was receiving
from its trade with China. However, the Commission heard witness after witness
testify to both the immediate and long-term competitive challenges to regional in-
dustries from China, ranging from the advanced fields of technology and software
to timber and horticulture.

This hearing will assess how far China has come as a center for technology manu-
facturing and, perhaps more importantly, as a center for research and development
and technology innovation. We will also be examining the role China plays in the
global supply chain for technology goods and the contributions that U.S. and other
foreign investment has made, and continues to make, to China's scientific and tech-
nology advancement development. These questions are essential to understanding
China's long-term challenges to U.S. economic interests and go to the heart of our
congressional mandate to annually investigate the depth and breadth of U.S. tech-
nology and R&D transfers to China and the associated implications for U.S. eco-
nomic and national security. Following today's discussion, we will present Congress
with key findings and policy recommendations on this issue.

A central question is to what extent and in what ways have the transfers of man-
ufacturing capacity, R&D, and investment into China impacted the American econ-
omy? Is it possible to measure such impacts? Finally, what policy prescriptions
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should we recommend to Congress to deal with imbalances or shortfalls in R&D,
education and other aspects of the U.S. economy central to our national health?

The nature of globalization has made these questions much broader than the
issue of direct technology transfers. For example, what is the critical level of knowl-
edge or technology that enables the U.S. to have an advantage in certain technology
sectors? Once knowledge or technology at that level is shared, is there a risk the
U.S. will lose its lead in that sector? This question becomes key, when one considers,
what industries are necessary to maintain national security. Once identified, what
is the critical level of employment to maintain the industries in the United States?
What research and development positions need to remain in the U.S. in order to
ensure that science and engineering college graduates are able to enter the field?

The February 2001 Report of The United States Commission on National Secu-
rity/21st Century identified the declining condition of pre-college education in the
United States as a critical national security problem. The National Science Founda-
tion has echoed this concern in its reports as well. It is now 2005, what has been
done to address this issue? We, here today, have the critical task to understand the
scope of this concern and recommend to Congress actions that can be taken now to
move the long-term trends into a positive direction.

The scope of our inquiry goes beyond the private sector to include government-
to-government contacts. In 2002, this Commission recommended the establishment
of a comprehensive inventory of official government-to-government science and tech-
nology (S&T) programs with China and a biennial report to Congress on the work
being conducted under such programs. Congress adopted this recommendation and
the latest report to be produced as a result was issued last week by the State De-
partment. We look forward to hearing, tomorrow, from a representative of the De-
partment about their conclusions as well as their assessment of all the avenues
through which China gains access to U.S. technology.

We are honored to have former Secretary of Defense William Perry lead off our
event today. Dr. Perry has a unique understanding of the geopolitical and security
implications of China's economic and scientific trajectory. Moreover, we note that in
a recent New York Times editorial, Dr. Perry cited concerns about the impact of de-
clining funding for defense-based technology research and development. He stated
that "If the Pentagon does not make the required investments today, America will
not have dominant military technology tomorrow" and that "tech based activities
have yielded advances in scientific and engineering knowledge that have given
United States forces the technological superiority that is responsible in large meas-
ure for their current dominance in conventional military power."

Following Dr. Perry, we will hear testimony from U.S. corporate and investment
leaders in the Silicon Valley region. James Morgan, Chairman of Applied Materials,
George Scalise, President of the Semiconductor Industry Association, and Alan
Wong, Senior Council for Nvidia Corporation are here to give their assessments of
China's advancement as a technology leader. We are privileged to have their on-the-
ground perspective of the U.S. corporate relationship with China. We also have with
us Gary Rieschel of Mobius Venture Capital and Carl Everett of Accel Partners here
to discuss both China as a destination of venture capital and the rise of U.S. micro-
multinational start-ups.

In our second panel today, we will hear testimony from four scholars who have
examined China's high-tech development strategies in depth. We are pleased to
have Drs. Richard Suttmeier, Michael Pillsbury, Denis Simon, and Ms. Kate Walsh.

This afternoon, we will hear from Stanford's Henry Rowen, Ernest Preeg of the
Manufacturers Alliance, Eamonn Fingleton, and Berkeley's John Zysman. These
four panelists will discuss the U.S.-China high-tech relationship and larger implica-
tions of globalization on U.S. high-tech sectors.

Our last panel of the day will specifically examine challenges to U.S. high-tech
leadership. We are pleased to have Bill Archey of the American Electronics Associa-
tion, John Ciacchella of A.T. Kearney, and Rhett Dawson of the Information Tech-
nology Industry Council.

Tomorrow we'll hear from John Gage of Sun Microsystems as well as representa-
tives from the State Department and National Science Foundation. We will then
move to an important discussion of how China's continuing weak protections for in-
tellectual property impact the U.S. entertainment industry in particular and may
act as both a driver and inhibitor of its technology development. We'll have with
us John Malcolm of the Motion Picture Association of America, Darcy Antonellis of
Warner Bros., Pat Choate of the Manufacturing Policy Project and Ted Fishman, au-
thor of China Inc.

We look forward to a highly informative event.
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OPENING STATEMENT OF VICE CHAIRMAN ROGER W. ROBINSON, JR.

Vice Chairman ROBINSON. Thank you, Mr. Chairman.
As the Chairman indicated, we're very pleased to be in California

today to explore a topic of great importance to both our national,
economic, and security interests. I also join the Chairman in ex-
tending the Commission's appreciation to all those who helped
bring together such an esteemed group of panelists, particularly
Ambassador Ellsworth for his continued support of the Commis-
sion's work.

We have before us two days of panels laid out to provide an
array of perspectives on China's progress toward developing its
technology production and innovation capabilities. We've assembled
representatives of leading U.S. technology firms; industry associa-
tions; prominent venture capitalists; analysts of China's technology,
development strategies, and policies; seasoned observers of U.S.-
China high-tech trade; and senior officials of the State Department
and the National Science Foundation.

The State Department and NSF have both been monitoring and
reporting on China's technology advancements, and we're pleased
to have them represented here today. Tomorrow we'll also hear
from industry and outside experts on how China's poor and-some
would even call them-pathetic intellectual property rights protec-
tions affects technology development and trade.

As we assess China's technology advancements, we must also re-
main mindful that they pose both military and security challenges
in addition to economic ones. As the Commission noted in its 2004
Report to Congress, China has historically channeled high-tech-
nology research and development to the benefit of its defense in-
dustrial base. We made clear in that Report our view that "what
China does with its growing technology capabilities-whether it
converts them to military uses-is of direct national security con-
cern to the United States."

Moreover, we in the United States must nurture our own tech-
nology base in order to maintain our defense capabilities, an argu-
ment, as the Chairman pointed out, eloquently presented by former
Secretary of Defense Bill Perry, who we're honored to have with us
today, in his New York Times piece of last week.

Accordingly, the assessments we'll be hearing today and tomor-
row from U.S. industry leaders about the trends affecting U.S.
technology competitiveness and the government policy changes
needed to preserve and promote such competitiveness are vitally
important.

I look forward to two days of rich and important testimony and
will now turn over the proceedings to the hearing Cochairs, Chair-
man D'Amato and our colleague Commissioner Mulloy. Thank you.

[The statement follows:]

Prepared Statement of Vice Chairman Roger W. Robinson, Jr.

The Commission is pleased to be in California today exploring a topic of great im-
portance to both our national economic and security interests. I join the Chairman
in extending the Commission's appreciation to all those who helped bring together
such an esteemed group of panelists, particularly Ambassador Ellsworth for his con-
tinued support of the Commission's work.

We have before us two days of panels laid out to provide an array of perspectives
on China's progress toward developing its technology production and innovation ca-
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pabilities. We have assembled representatives of leading U.S. technology firms and
industry associations, prominent venture capitalists, analysts of China's technology
development strategies and policies, seasoned observers of U.S.-China high-tech
trade, and senior officials of the State Department and the National Science Foun-
dation. The State Department and NSF have both been monitoring and reporting
on China's technology advancements, and we are pleased to have them represented
here today. Tomorrow we will also hear from industry and outside experts on how
China's poor intellectual property rights protections affects technology development
and trade.

As we assess China's technological advancements, we must also remain mindful
that they pose military and security challenges in addition to economic ones. As the
Commission noted in its 2004 Report to Congress, China has historically channeled
high-technology research and development to benefit its defense industrial base. We
made clear in that Report our view that "what China does with its growing tech-
nology capabilities-whether it converts them to military uses-is of direct national
security concern to the United States."

Moreover, we in the United States must nurture our own technology base in order
to maintain our defense capabilities, an argument eloquently presented by former
Secretary of Defense William Perry, who we are honored to have with us today, in
a New York Times editorial last week. Accordingly, the assessments we will be hear-
ing today and tomorrow from U.S. industry leaders about the trends affecting U.S.
technology competitiveness, and the government policy changes needed to preserve
and promote such competitiveness, are vitally important.

I look forward to two days of rich and important testimony and turn the pro-
ceedings over to my colleagues and the hearing's Cochairs, Chairman D'Amato and
Commissioner Mulloy.

Chairman D'AMATo. And thank you, Commissioner Robinson.
Dr. Perry, welcome. We look forward to your remarks.
I think the Secretary said he will be talking for ten or so minutes

and then would be delighted to take questions from the panel.
Thank you very much, Dr. Perry.

INTRODUCTORY REMARKS-CHINA'S GROWING GLOBAL
PRESENCE

STATEMENT OF THE HONORABLE WILLIAM J. PERRY, SENIOR FELLOW
STANFORD INSTITUTE FOR INTERNATIONAL STUDIES

STANFORD, CALIFORNIA

Dr. PERRY. Thank you very much, Mr. Chairman. It's a pleasure
to be here to speak to this Commission on these very important
issues. I'm going to focus my comments today on information tech-
nology. I'm doing that because that's a field I know something
about. That's where my experience is.

I will start with a caveat, though, that the comments I make will
not necessarily be applicable to other fields.

I want to start with a historical observation. Many years ago
when I was the Undersecretary of Defense-this was in the late
1970s-as Undersecretary for Research and Engineering, we were
faced with a major threat from the Soviet Union. That seemed like
a long time ago, but it seemed like a very real problem then. At
that time the Soviet Union was just beginning to equal us in stra-
tegic weapons and nuclear weapons. We had to face the fact that
they had about a three times advantage in conventional weapons,
three times as many tanks, three times as many men in their
army, and so on.

So we were faced with an issue of what to do about that. The
President at that time, as his predecessors all the way back to
President Eisenhower, concluded we could not deal with that by
trying to equal the Soviet Union in the number of men in their
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army. That would bankrupt our economy as, in fact, it eventually
bankrupted their economy. But we saw it as a major problem.

So we set about to do something which we called the "Offset
Strategy." The use of American technology to offset the quan-
titative advantage of the Soviet forces.

As the Undersecretary of Research and Engineering at the time
it became my responsibility to try to implement that Offset Strat-
egy. And I elected to use information technology as the primary
tool for doing that because we had then, as we have now, a com-
manding lead in that field.

The key three items of the Offset Strategy were:
Developing greatly improved sensors so that we could locate

enemy tanks, vehicles anywhere on the battlefield at any time.
The second came to be called Smart Weapons, was developing

precision-guide munitions. Once we located an enemy unit a smart
weapon could destroy it with one attempt, which is a dramatic dif-
ference from the firing accuracy, which had existed at that time
and had been relevant in all earlier wars.

The third part of the Offset Strategy was to develop what came
to be called Stealth, so that our vehicles, our airplanes, and our
ships, and so on, would not be subject to the same kind of precision
attack that we were inflicting on others.

So those were the three components of the Offset Strategy. All
of them were embedded deeply in information technology, and our
success depended on leadership in information technology. Those
systems were developed in the late 1970s and the early 1980s.
They saw their first use in warfare in Desert Storm, a decade after
they were started, and they proved to be enormously successful. So
they were developed in the late 1970s, and were applied for the
first time in the late 1980s.

In the late 1990s they were used again, this time in Kosovo. It
was interesting then, and I want to make this point very specifi-
cally, that even though the world had known for a full decade by
then about not only what we had done but how effective it had
been, by that time even our allies, even the industrial nations of
the United Kingdom, and Germany and France were not equal to
that capability. That turned out to be a disadvantage in Kosovo be-
cause we had to carry most of the burden of precision strikes our-
selves because that capability did not exist in other countries to the
same extent.

So that has been a real success story, but it did depend from the
beginning and even to this day on our leadership in information
technology.

I make this point so that I can underscore the appropriate ques-
tion that you were asking here, and certainly in the information
technology field at least there is very good evidence that our lead-
ership in information technology played a key role in our national
security. There is also ample evidence it's played a key role in bol-
stering our economy. That's another story that I'm not as qualified
to talk about, but I think both of those points are well understood
in the world.

Now the second story I would like to share with you that I think
is relevant to this topic deals with a visit that I made to Shanghai
a few years ago. I went over to visit a new company called The
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Semiconductor Manufacturing International Corporation located in
Shanghai.

They had been in business then one year, 12 months. I went over
to tour their new factory, the factory for making semiconductor wa-
fers that were close to the state of the art in semiconductor tech-
nology. The thing that amazed me was this plant was in operation,
actually delivering product only 12 months after they started, only
12 months from when that same site had been a green field.

I was wondering how they were able to do this, so I asked a lot
of questions. To oversimplify a rather complicated picture I will say
I learned that the investments that had been made in that com-
pany had been one-third from the United States, one-third from
China, and the other one-third, interestingly enough, was from Tai-
wan. The people who worked at that factory were about the same
ratio: About a third came from Silicon Valley, about a third from
Taiwan, and a third from China.

So this illustrates how technology transfer really occurs and the
benefits of technology transfer to a country like China. It also illus-
trates why the American companies and engineers invested in this
operation is because they wanted a major part of the Chinese, the
burgeoning Chinese cell phone market, and that's what this factory
was supplying, primarily.

Now having started with those two anecdotes that I think are
relevant to the issues you're discussing, I want to make an observa-
tion and that is what I consider an existential reality that bears
profoundly on this question. And that is that information tech-
nology is the ultimate global market. It is a global market, not a
national market, to a much greater extent I think than any other
industry.

I would illustrate that by observing this laptop here or any other
laptop you may have. It will have a name on the front and this
name is Sony, which suggests it's a Japanese product. But it might
be IBM or it might be Samsung, suggesting it's an American or Ko-
rean product. But if you take the cover off and look inside of it, re-
gardless of the name on the front, you will find components from
Silicon Valley; you will find components from Taipei, from Tokyo,
from Singapore, from Seoul, from Shanghai. It is a global product.
And no company could make their laptops without buying products
and components from all over the world.

Now in this global market then the United States is certainly a
leader in the market, but we are not dominant and we are not able
to control the market. That I consider is the existential reality that
needs to be considered in dealing with the issues you are talking
about today. Indeed, the United States information technology
could not function effectively in isolation from other countries and
from other markets.

So the question that is sometimes asked is whether the U.S.
should control the flow-out of its technology in this industry or the
flow-in of investments. I think my answer to that question would
be there is no practical way we can do that.

So to me it's not an interesting question because there's no way
of implementing it, even if you decided that you wanted to do.

Nevertheless, having said that, I want to also say that it is the
very great interest of this nation, both from a national security



8

point of view and from an economic point of view, for us to main-
tain a leadership position in information technology.

So the question then is: How do we maintain that leadership.
And if we cannot do it by controlling the market, what should our
strategy be for maintaining the leadership.

Now I think there are three components to doing that, and I'll
comment briefly on each of them. The first is to do everything we
can to maintain the efficiency of our companies in this industry.

Second, to do everything we can to maintain the advantage we
now have in technology innovation.

And the third is do everything we can to protect the intellectual
property of our companies. Those to me are the three issues. And
I think every company that works in this industry in the United
States tries to focus on those three issues.

And the government's role in this, it seems to me, should be to
try to facilitate the companies' success in achieving those three ob-
jectives. I have a very brief comment about each of the three of
them.

In terms of maintaining the efficiency of our companies, I think
the main role of the government in to not restrict their ability to
make an optimum exploitation of the international markets. They
live on the international markets. And to the extent the govern-
ment restricts their ability to deal in those markets, you are going
to be impeding their abilities to succeed.

And, secondly, you should not restrict their ability to make an
optimum exploitation of international capital. They need capital
flowing in to run their business. Some of this comes from inter-
national sources and, therefore, they need to be able to access for-
eign direct investments in U.S. companies.

So from the government's point of view, then, it seems to me that
the laws and the regulations dealing with those issues should put
minimal restrictions on our companies if we want them to have
maximum success.

The second point has to do with maintaining the advantage we
have in technological innovation. This is really the mother's milk
of Silicon Valley.

We have competition in all of these fields, in all of these products
that we are developing today. In most of them, though, the com-
petition is in what I would call a "tail chase," to use a term from
the military. The competition is following us. They're trying to
catch up. There's always a philosophical issue of what you do when
you look back and you see somebody chasing you. And there's a
temptation to try to find some way of slowing him down. And I've
always believed that's the wrong approach. The right approach is
to run faster.

And so we should focus on the laws and regulations that allow
our companies to run faster, not try to find ways, which are usually
ineffective, of trying to hobble the person who's trying to catch us.

The third issue is one of protecting intellectual property, about
which I have less to say but which I believe is a very important
issue. And I want to end by making a few comments about how we
might do some of the things that I'm talking about, particularly in
the area of technological innovation, which I think is the key to
success here.
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I start off by observing that you are sitting here in Stanford Uni-
versity, and it is typical of the reason Silicon Valley enjoys leader-
ship role in the information technology industry. The United States
has the best technological universities in the world today, and that
has been a very key part of our success.

So one key thing we have to do, if we recognize that fact and
want to maintain our leadership position, clearly you want to main-
tain the technical universities as being the best in the world today.
So we have to find ways of sustaining the success of these univer-
sities. I'll be happy to entertain questions on that. I've spent a good
many years of my life in this particular university. And when I was
in the government I observed carefully quite a few other univer-
sities.

The U.S. Government plays a key role in these universities, by
the way. And, in particular, it is one of the primary supporters of
the research and development done at universities. So it's really
quite important how the government interacts with universities in
terms of our being able to maintain the leadership position we have
today.

The second and a related point to that is the United States has
traditionally made the largest investment of any country in the
world in what I would call technological base.

Mr. Chairman, you referred to the op-ed piece that Dr. Deutch
and I wrote in the New York Times last week. That is what we
were talking about-is maintaining the technological base. I want
to separate that from R&D.

People argue that we need to do more R&D. The companies in
this country have a lot of R&D, but their R&D is focused almost
entirely on product development, on the D part of R&D. They de-
velop new products and those products make them successful in
the market. But all of that product development draws on some
base of technology. It's technology-based.

Most of the companies in this area, even the very enlightened
companies like Hewlett-Packard, do not spend much of their dollars
on increasing the technology base. This is the seed corn on which
the new products are developed. That technology base has been
supported traditionally in the United States by the United States
Government and, for better or for worse, in the information tech-
nology at least mostly by the Defense Department. That was my
basis for writing the op-ed piece.

I saw a decline in the spending for the technology base by the
Department of Defense. That to me is more than a national secu-
rity issue because, in fact, our commercial industry depends on
that same technology-based development.

There was a time in this country when much of our technology
base was done by the great research laboratories, like the Bell Lab-
oratories and IBM. But if you haven't noticed, let me point out to
you, those days are gone. IBM and Bell Laboratories no longer play
that role in the nation today. We are still very much dependent on
the Department of Defense for providing the technology base, and
it's done primarily but not exclusively through our technical uni-
versities.

The third feature in maintaining our technological innovation is
that we have in this country, not just in Silicon Valley but in the
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country what I would call a cultural advantage in innovation. I do
not think the government can or should do much to try to influence
that. That's an advantage we have that we should cherish and ob-
serve, but I don't think there's much we can do to affect it.

And, finally, we have developed the necessary support system for
technological innovation. It is in many parts of the country, but it
certainly developed first and most prominently here in Silicon Val-
ley. The support system is such things as the venture capital,
which provides the risk capital for new innovations, the legal, and
the accounting work. All of those particular support systems are
brought together uniquely in Silicon Valley and they have been
modeled in other parts of this country. And that's a key part of our
ability to do technological innovation. Now that's not duplicated to
the same extent in any other country in the world. What do we do
from a legislative point of view to facilitate that? I think what we
are doing, in fact, is probably tending to hobble it, that the changes
that are being undertaken now in accounting principles, particu-
larly those that affect the ability to give company stock options is
probably a step backwards in that direction.

So the things we could do to foster innovation, most of them are
not things that the government can do, but the government can do
some things to hobble innovation. And I think the regulation now
underway in the accounting field is an example of that.

The final point, which is a very important point about which I
do not have much to say, is intellectual property. I recognize the
importance of maintaining intellectual property. I recognize the
fact that it's being systematically abused in many countries in the
world, not limited to China but certainly including China.

I do not have the expertise to advise you on what to do in that
area except to suggest that this is such an important problem that
I think the American Trade Representative ought to have as one
of his highest priorities taking the actions that he can to try to pro-
tect the intellectual property of American companies in information
technologies and in other fields as well.

This is an issue in China, it's an issue in other countries, but it's
a particular issue in China. It's one that I'm sure your Commission
will be addressing.

Now those are the opening comments I was going to make. Mr.
Chairman. I would be happy to entertain questions or comments.

Introductory Remarks: Discussion, Questions and Answers

Chairman D'AMATo. Thank you very much, Mr. Secretary, for
the very, very thoughtful presentation. A lot of the issues you dis-
cussed are issues that we are grappling with.

On the IPR question that you mentioned, we have looked at that
extensively. And we recommended that the Trade Representative
and the President take the Chinese to the dispute settlement mech-
anisms in WTO, which would use the very tool available to us in
that organization. Let's use it and see what happens. That's the
best that we can come up with at the moment.

I have a question on the technology questions that you men-
tioned. Your article in the op-ed piece in the New York Times last
week with Mr. Deutch emphasized R&D funded by DOD. You also
recognized the synergies between the commercial center and DOD.
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My question is: Are we doing enough outside DOD that, if we
were to bring the budget of DOD up in technology, robotics,
nanotechnology, and so on, is that enough for us, or are we not in-
vesting enough as a nation in the research and development on
high technology now? We have 700 or 750 commercial R&D centers
that have been moved from the United States to China, for exam-
ple. Does that have an impact on our technological base and our
ability to innovate in the long run?

The question is: Do you have specific thoughts about what we
might do beyond what we're doing today to maintain the long-term
leadership of this country in technology and innovation in the base?

Dr. PERRY. The first point I would make is the one that we made
in the op-ed piece, namely: Do not move backwards on the DOD
support for technological base, because that has been an absolutely
crucial element. I think you could get a hundred witnesses here
who are in the informational technology industry and who are actu-
ally developing products and ask them that question, they will tell
you how important that has been, starting back from the days
when the Defense Department program called ARPA Net

Chairman D'AMATO. Yes.
Dr. PERRY. -became the predecessor to the Internet today.
So I might say parenthetically on that that I was in the Defense

Department back in the '70s when we were developing that. We
had no idea that the Internet was going to develop from this. We
were developing it for entirely different reasons. We wanted to pro-
vide a more effective means for Defense scientists around the coun-
try to communicate with each other. That was the purpose for set-
ting up ARPA Net.

So I would like to say we had some sort of prescience on this,
but we did not. We were doing it for a different reason. And it just
stumbled out of the ARPA Net that we were doing. But without a
doubt it was the DOD funding of that and carrying it through its
infant years that allowed the Internet to develop first in this coun-
try, not in any other country. So that is very important.

Now there's no reason, there's no logical reason why we could not
provide that kind of technological base support, particularly for the
commercial field, in agencies other than the Department of De-
fense. And 10 to 15 years ago we set out to try to develop other
government agencies for doing that. They have never been as suc-
cessful as the Defense Department.

Chairman D'AMATO. No.
Dr. PERRY. So I don't argue that it has to be done in the Defense

Department. I argue it is being done in the Defense Department.
And until or unless we come up with a successor organization for
providing that technological base for our commercial fields, we
ought not to kill the goose that's laying the golden eggs.

I think the reason that it has been-it's just difficult to do this
right. And through the years the Defense Department has evolved
a system including ARPA, which does it right. Until, as I say, until
we have set up in another organization, a civil organization, a way
of demonstrating that we can successfully provide the technological
base support, we should continue to do it in the Defense Depart-
ment and we should not decrease the level of support in the De-
fense Department.
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I would also like to see the environment created which would
allow great scientific commercial laboratories like the Bell Labora-
tories, like the IBM Laboratories, being revivified. I don't know
quite how to do that, and I don't know what the government can
do to create the conditions where they can make that happen. But
it is a fact that today that nearly all of the R&D that's being done
in industry today is product-development oriented and very little of
it is there to support the technology base.

And if we let that technology base go, you won't notice the dif-
ference this year or next year, but you'll notice a big difference five
and ten years from now.

Chairman D'AMATO. Thank you.
Commissioner Wortzel.
Commissioner WORTZEL. Thank you very much, Secretary Perry.

I focused on your statements about the need to let companies get
in international capital and to be able to with minimal restrictions.
I want to ask a question about how one might craft appropriate re-
strictions.

There are times when it's very difficult to know, particularly if
we're dealing with China, but I can envision it with other coun-
tries, at times it's very difficult to know just who the partner is.
Doing due diligence in China is a very difficult task and sometimes
it means simply figuring out who's got the best relationship to the
nearest Communist Party secretary. So should we be concerned
that suddenly capital flows in and, lo and behold, our venture capi-
talist happens to be some clandestine research institute of the Peo-
ple's Liberation Army?

Dr. PERRY. I don't have a good answer to that question, Mr.
Wortzel. I have had concerns in the past for outside investments
in the U.S. technological industry way back in the early '90s when
Japan was making heavy investments in the United States. I have
a distinct recollection in the early '90s of being convinced that the
Japanese investments in the United States industry were going to
cause them to take over our industries. It did not happen. Indeed,
most of those Japanese investments turned out to be bad invest-
ments for them.

I can still remember when we were so concerned about a dif-
ferent field but a related issue, about some of the Japanese invest-
ments in real estate in this country, thinking that they're taking
over the country. It turned out to be a pretty good deal for us and
not for them. Based on that experience, I would be reluctant to try
to set up some sort of controls on this issue.

I don't mean to dismiss it. I think it's an issue that requires seri-
ous consideration. But on my own experience I haven't seen any
reason for arguing that it's something that ought to be a major con-
cern.

I do know from seeing the various companies around here that
they're happy to get the capital from wherever they can get it.
There's a lot of capital flowing into this country from China and
East Asia, as you know better than I.

Chairman D'AMATO. Commissioner Robinson.
Vice Chairman ROBINSON. Yes. Thank you, Mr. Secretary. You

have provided some very illuminating remarks.
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Staying with the China side of the equation for a moment, you
know that one of the principal mandates of our Commission is to
look at some of the downside risks associated with the technology
development dynamism of China, particularly its military rel-
evance, which is your specialty.

And, as you also know, China has its own offset strategy, wheth-
er you call it asymmetric warfare, or the somewhat more colorful
term, "assassin's mace." The bottom line being is that they have a
very focused effort on some key regional objectives, one of which,
of course, is to be able to prevail quickly in any kind of conflict in
the Taiwan Strait. The other objective akin to it is the ability to
successfully interdict any U.S. force that should try to intervene in
that blitzkrieg-type conflict.

Now your Shanghai factory example I think is a good one, and
the question is: Are the Chinese effectively closing that gap in in-
formation technology and other militarily-relevant capabilities to
such a degree that in the next two or three years, when many esti-
mate that they may feel confident in this kind of Taiwan scenario,
that, the Chinese may be able to effectively pose not only a threat
but a clear danger to our effort to defend Taiwan. What I'm getting
at is the effectiveness of their own offensive power projection capa-
bility because of the rapidity with which they're able to close some
of these key military technology gaps. So that's one question.

I think the effort to lift the EU arms embargo is relevant here
and if you have an observation on that, I'd be interested.

A second question involves just a matter of broadening the lens
a little bit, but you've been very visionary I think on the nuclear
crisis on the Korean Peninsula.

China is a pivotal player in this crisis because of its unique le-
verage. And you also, I think, are aware that things aren't going
very satisfactorily now as North Korea develops more and more nu-
clear weapons and ever longer-range ballistic missiles to deliver
them. Frankly, it already looks like containment to me. I'm inter-
ested in your present feelings about whether we lost the bubble, so
to speak, on the North Korean crisis when those 8,000 spent fuel
rods were reprocessed?

Dr. PERRY. There are a lot of different questions inside that, all
of which are interesting to me. If I don't answer all of them, please
call me on it.

Let's take North Korea first since I just came back from Korea
last week and I was there specifically to explore whether there is
any possibility of bringing the allies, at least, together on how to
deal with this issue.

When I worked this problem as a North Korea policy review in
1999, the first thing I did was go to Japan and go to South Korea
to try to bring the three of us together. We have very different
views on the problem, very different issues, and it was hard to get
us together, but we finally did that.

So when I finally went to Pyong Yang in 1999 I went with a let-
ter, not just from President Clinton but from President Kim Dae
Jung and from Prime Minister Obuchi, saying, "Dr. Perry rep-
resents our countries as well as the United States." So we had a
united front when we approached them. And the North Koreans
were not able to drive wedges between us for that reason.
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Now today that's not true. Today South Korea and the United
States could not be further apart on this issue. And, of course,
North Korea is busy driving wedges, but they don't have to. We're
already far apart on that. I think it's going to be very difficult to
get a successful strategy with North Korean when even the allies
are not together, much less China.

So on the specific question of have we lost the bubble on that,
I'm not quite sure what that means, but I think probably the an-
swer is, yes. It was a major, major defeat for U.S. policy, I think,
when the North Koreans reprocessed those fuel rods and made plu-
tonium out of them.

When we dealt with this problem in 1994 we made reprocessing
of plutonium a red line. We said to the North Koreans, "If you
cross that line, you're going to be facing the United States in very
serious ways." And we were busy reinforcing our troops in South
Korea to make the point to them.

That led to the negotiation, which resolved that problem for a
time. And the so-called agreed framework certainly did not solve
the problem, but it delayed action on the problem for a good eight
years, during which time the North Koreans could have made
about 50 nuclear bombs, so it gained us something.

But they have now reprocessed those fuel rods. They made the
plutonium. We have no idea where that plutonium is. It's very un-
likely it's a Yongbyon. So even one of the strategies which was
open to us in 1994, which is going in and taking out the facility,
is no longer a relevant strategy because the plutonium's gone now.
I think it was a major setback, allowing that to happen.

I have not given up, by any means, on this problem. I think it's
such a serious threat to the United States, I think it's very impor-
tant to us we resolve that problem. And I have recommended to the
Administration the action I think they could still take and might
have some chance of success on it. But I must say that the key
here, if we look in a diplomatic negotiation that involves carrots
and sticks, the United States really only has one carrot that it
might be willing to use. And that carrot is the willingness to make
some a statement of no hostile intent to North Korea, which is
meaningful. I think we have the ability to do that if we choose to
do it. And that is a carrot that I think is meaningful to North Kore-
ans.

There's also an important stick. The American stick, the only one
we have is a military power, and that's the one we really do not
want to use. But the Chinese have a very big stick. They are re-
sponsible for more than 20 percent of the energy flow that goes in
and much of the food that goes into North Korea today. And they
have used that stick just once in a temporary way. Trying to get
the talks going again, they reported they were having logistical
problems delivering the fuel to North Korea, and they stopped the
flow for about a week. And that had some remarkable effects on
getting talks going again.

So there's no doubt that the Chinese have a stick if they choose
to use it. So far they have not chosen to use it. So my view on get-
ting those talks focused into action again is it requires the Ameri-
cans being willing to use their big carrot and the Chinese willing
to use their big stick. I think all of the other aspects in this prob-
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lem are pretty incidental. But if those two things were to happen
I think we, as a minimum, we could test whether or not the North
Koreans are really willing to make a serious agreement on that.

Vice Chairman ROBINSON. Is that statistic on the Chinese supply
of North Korean oil correct? We've been hearing as high as 90 per-
cent dependency on Chinese fuel. You had 20 percent.

Dr. PERRY. Yes. I don't trust any percent figures, I must say, but
I do believe that if they were to cut off the supply of fuel that it
would strangle. That's the important point.

Vice Chairman ROBINSON. Yes. We agree on that perception.
Dr. PERRY. Thank you.
Vice Chairman ROBINSON. Thank you.
Chairman D'AMATO. Commissioner Reinsch.
Commissioner RE1NSCH. Thank you. Thank you for your state-

ment, Dr. Perry. I hope we all take it to heart. It seems to me if
you look at it historically you have the great gift that not very
many people in Washington have, which is that you've been right
more often than you've been wrong. And we ought to take your
words to heart precisely for that reason.

On a personal note, I am particularly pleased to have your com-
ments this morning because I invariably quote you when I give
speeches on export controls. And you've given me some new ammu-
nition, so I'm grateful for that.

I do have two questions. One, on the innovation issue, let me ask
you about intellectual capital. The Administration has adopted a
series of policies that have made it more difficult for students to
come here from other countries, China. And also for foreign profes-
sional workers to come here, engineers and the like, to work here
for two or three years.

Has this affected our ability to maintain innovation leadership?
Dr. PERRY. The short answer to that is yes. I'm sympathetic with

the reasons that the Administration is paying stricter attention to
and making more complicated the immigration. I think to the ex-
tent it's a response to 9/11, I understand why they're making that
response. But the net effect of it has been to keep out of this coun-
try many people we would like to have in the country. I don't know
that it has been successful in keeping terrorists out, but I do know
it's been successful in keeping out some very bright students and
some very good scientists. And I think that hurts us.

So I would like to find ways of doing what we need to do to re-
strict the flow of terrorists in this country and at the same time
allowing the students and these scientists who want to visit here
for conferences and come here for education to be able to do that.

This university is a very good example of that. In our Engineer-
ing School, Graduate School of Engineering, about half of the stu-
dents are foreign. Most of those from Asia. Some of our best stu-
dents. And they enrich the university by their being here.

I might comment parenthetically that we get in our Graduate
Engineering School some of the best and brightest Americans in
the country, but some of them come here just a little bit lazy. That
is, they always were the best students in their high school, didn't
have to work very hard. And they come here and they think they're
not going to have to work very hard either, but then they come and
they meet these Chinese students and Japanese students and Ko-
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rean students, who work around the clock, and they-it just raises
the bar for everybody. Everybody has to work harder. So I think
it has enhanced the quality of our education by their being here.

Now many of them go home when they're done. Some of them
stay, and the ones that stay also enrich our industry as well. Even
the ones that go home end up working with American companies
back here, and so I think we get benefits all around.

There's also the additional qualitative benefit that I don't know
how to make much out of but I think is important, is that thou-
sands of students who come to American universities, when they
go home they go home with some American ideas and some Amer-
ican values. And over a longer period of time I think that's going
to do a lot towards making modest transformations in China as
well.

So for all those reasons I think the foreign students who are here
in this country are a net benefit to the United States economy, to
the United States security, and I would encourage that. And, there-
fore, to go back to your point, I am concerned when our visa com-
plications, for example, not wanting to make it difficult for stu-
dents to come, but have discouraged many of them from coming at
all. So we're not starting to see a major shift of students from
China, from Japan, from Korea to other countries, and I think
that's not good for us.

Commissioner RE1NSCH. Which other countries?
Dr. PERRY. European countries, other Asian countries, too. But

European countries primarily.
Commissioner REINSCH. Something you mentioned gave me a

further thought, Dr. Perry. You referred to the Japanese real estate
and investment issue. I think in the late 1980s and early 1990s we
all shared the same concern that you articulated.

One of the things that Washington debates these days is the ex-
tent to which that model is applicable now to the Chinese. There
are a number of people who will say, well, it's going to be the same
thing. Why are we worried about the Chinese because we're going
to have the same experience we had with the Japanese?

I think the sense of a lot of people in the Commission is that the
analytical model isn't the same, and this case is different. Do you
have a comment on that?

Dr. PERRY. No. I would not profess to be an expert in that field.
I observed that history and I think about that, and I think you
ought to look at that history when you consider it, but I will not
argue that history is decisive.

Chairman D'AMATO. Thank you.
Commissioner Bartholomew.
Commissioner BARTHOLOMEW. Thank you very much. And thank

you, Secretary Perry. It's always an honor and a privilege to listen
to you. And thank you also for your many years of service to our
nation.

Dr. PERRY. Thank you.
Commissioner BARTHOLOMEW. I worked for Congresswoman

Pelosi for many years. And as we were trying to get the funding
for the KEDO, I sat and listened to you many times over that expe-
rience.
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I'm also struck by innovation. We are seated here in the birth-
place of so much of this technological innovation. Ms. Pelosi always
likes to say that the entrepreneurial spirit in Northern California
is in the air that people breathe and the water that they drink.
And how we move forward on that, I'm very interested also to hear
your comments about FASB and the stock options.

One comment on Commissioner Reinsch, which is I think the
reason there is concern about this model of Japan and China is
that the Japanese government is a democratic government and the
Chinese government is an authoritarian regime

And how the scenarios play out with different governments. But
along those lines I'm interested in what you had to say about cul-
tural innovation, too, sort of the cultural advantage that we have.

There is not freedom of speech in China The restrictions on
Internet usage, restrictions on freedom of speech, how much will
that restrict the ability of the Chinese people to do the kinds of in-
novations that would move IT forward, for example?

Dr. PERRY. I can only give you a judgment on that, subjective
judgment. My judgment is it's decisive. It's a decisive factor. The
free spirit we have here, the freedom we have I think is an integral
and indispensable factor in the innovation area. That's what I
meant when by speaking about the cultural advantage we have.

And it's not just the difference in a country like China with an
authoritarian government. Even in Japan, which is a democracy,
there is not the same encouragement to innovate; there is not the
freedom to innovate. When a Japanese engineer leaves his grad-
uate school here at Stanford and goes back to Japan, he's expected
to go into a large company and fit a cog in that company. The
thought that he would go out and start his own company is
countercultural, really.

So there's a very big difference. And we didn't do anything in the
industry to create that difference. We just took advantage of it. We
just exploited it. And as I say that's not anything I think the gov-
ernment can do anything about, but we should cherish that dif-
ference and we should recognize it. And I do not think that we're
going to have any substantial competition in technological innova-
tion in the very early-from China or, for that matter, much from
Japan either.

Commissioner BARTHOLOMEW. Interesting. Mr. Chairman, just
one quick question, which is:

Secretary Perry, do you share the concerns of many of your col-
leagues about the state of our public school systems and what it
means for our ability to do technology, do innovation 10, 15, 20
years down the road?

Dr. PERRY. I do on an abstract basis. I don't experience it. I'm
here at Stanford and the students we get here from the public
school system are amazingly bright and gifted and very well edu-
cated. So we get a very selected group of kids here, who have man-
aged to rise up in spite of, I guess, the public school system.

Also the public school systems here in the Palo Alto and Los
Altos area are much better than the average, so I don't experience
the problem here. But I read about it, I study about it, and I very
much believe that unless we can get the K to 12 right that we're
not going to be a great nation over the long-term, yes.
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Commissioner BARTHOLOMEW. Thank you.
Chairman D'AMATO. Thank you, Mr. Secretary. I have two quick

questions; I think a hardball and a softball.
The hardball is: We're going to have someone testify here who's

about to publish a book called "The Emerging Chinese Techno-
logical Superstate." And the question is when we read all of this
assessment on technology development, the number of firms mov-
ing FDI and R&D into China, and are we really seeing technology
development or product development? To the extent that the Chi-
nese are being competitive with us, to what extent are they actu-
ally doing the basic research, the real research, the kind of re-
search that brings the ten years of product development later?

I think the jury's out on that. We're getting conflicting testimony
on that. I think it's easy to confuse product development with real
basic research. To what extent do you think the Chinese are really
getting into this kind of basic research?

The second question I have is: There are a number of people who
are going to be testifying who come to the same conclusions on the
inadequate relationship between Silicon Valley and the Federal
Government. I'll just read you one comment by a panelist: "One
recommendation I would have to leave you with is: The Federal
Government must do a better job of engaging with Silicon Valley.
And the two should work together to move beyond unbridled en-
gagement with China toward an alignment of private sector busi-
ness interests with national interests."

"Apart from hearings such as today's, the Federal Government's
visibility in this region is surprisingly limited, particularly given
that much of the technology subject to export controls giving rise
to concerns about long-term competitiveness and proliferation origi-
nates within a 50-mile radius of this meeting. Except for the few
individuals responsible for export control compliance within each
company, there's very little appreciation in the private sector for
the competitive, strategic, and national security threats inherent in
technology transfer. For the U.S. to maintain scientific and techno-
logical leadership, strategists and policymakers in Washington
must win the cooperation of Silicon Valley."

You've seen it from both sides, from obviously your long experi-
ence in Washington and now here at Stanford in Silicon Valley. Do
you think that there needs to be a more structured kind of dialogue
between the individuals and organizations, and Silicon Valley with
the policymakers in Washington to try and come to some kind of
a better mutual understanding and perception of where we're
going?

Dr. PERRY. I think the answer to that question is yes. I'm not
sure I could advise you on how to structure that, but I think it has
to be a benefit.

On your first question, what I see from China today is product
development. I have looked carefully in my various visits to China
for examples of technology-based development. I don't find it. I
don't think they have it. So I think they're deficient in two re-
spects. First of all, they lack the technology base we have. And, sec-
ondly, they do not have the culture that supports the innovation
that we have. I think that's going to be a fundamental problem
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that is going to hold them back. So if I'm right in that, they're al-
ways going to be in what I call a tail chase on the new products.

Chairman D'AMATo. So they're not going to be running as fast
as we are, hopefully?

Dr. PERRY. They're not going to be running as fast as we are. I
don't think there's much we can do to hobble them, but I think
there is a lot we can do to make sure we keep running faster.

Chairman D'AMATo. Thank you, Mr. Secretary. You've been very
generous with your time this morning.

Dr. PERRY. Thank you.
Chairman D'AMATo. We really appreciate it. Thank you very

much.
We'll take a five-minute break.
[Recess.]

PANEL I: CHINA'S GLOBAL TECHNOLOGY COMPETITIVENESS I

Chairman D'AMATO. Our first panel this morning after Dr. Per-
ry's presentation will be an attempt and evaluation of China's glob-
al technology competitiveness. We have a very full and interesting
panel. From the left, James Morgan, Chairman, Board of Directors
of Applied Materials; Mr. George Scalise, President of the Semicon-
ductor Industry Association; Mr. Alan Wong, Senior Counsel from
Nvidia Corporation, Santa Clara; Mr. Gary Rieschel, Co-Executive
Managing Director, Mobius Venture Capital; and Mr. Carl Everett,
Partner in Accel Partners, again from the Valley here.

The way we'll do it, we'll start from the left. Mr. Morgan will go
first. And if each panelist would then summarize their remarks in
about seven minutes, we'll go right down, and then we'll open it up
to questions and answers. And we should have enough time to have
a full series of questions and answers.

Mr. Morgan, go ahead. See if you can confine your remarks to
about seven minutes. Thank you.

STATEMENT OF JAMES C. MORGAN
CHAIRMAN OF THE BOARD OF DIRECTORS

APPLIED MATERIALS, INC., SANTA CLARA, CALIFORNIA

Mr. MORGAN. Thank you, Mr. Chairman and Members of the
Commission. I prepared a copy of my testimony to submit, so I've
got a few remarks.

Chairman D'AMATo. We'll include the full testimony in the
record from each of you.

Mr. MORGAN. So mostly I want to focus on how I see the competi-
tiveness of the U.S. semiconductor equipment industry in regard to
the rise of China, because I think it characterizes some aspects of
the relationship that we have economically and in a broader sense
with China.

I believe your topic is a good topic, particularly to hold hearings
here in Silicon Valley. The emergence of China as a key player in
the electronics industry is a topic on the minds of every CEO I
know, and not just CEOs of American companies. When I travel in
Japan, throughout Asia, or in Europe the topic of China consist-
ently comes up.

As Vice Chairman of the President's Export Council I can tell
you that China has been a large part of our focus in discussing
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strategies to help promote and develop export opportunities for
American goods and services. Last year we even took the step of
conducting a special trip to China for Commission Members led by
Secretary of Commerce Don Evans.

The PEC has produced a number of letters of recommendation to
the President regarding China. And I would respectfully suggest
that the Commission Members review those recommendations as
part of your work. I'd be glad to make them available to the Com-
mission. They're available online as well. And we can get more in-
formation for you on that subject if you want.

One difficult issue we're struggling to address at the PEC is the
answer to the question posed to us by China's Vice Premier Wu Yi.
When we met with her in Beijing she assigned homework to PEC
members. She had a reason for that. She noted that, according to
her government figures, China's overall trade was roughly in bal-
ance and U.S. imports to China accounted for only 8.2 percent of
the total. This is a smaller figure than that of Japan, Korea, or Eu-
rope, and she asked the PEC why.

Part of the answer can be linked to deficiencies in our U.S. ex-
port promotion activities versus those of our foreign competitors.
Part of the answer can also be found in the barriers from the Chi-
nese side, including undervalued currency, lack of regulatory and
standard setting, transparency, rule of law, inadequate protection
of intellectual property rights, discriminatory tax policies, sub-
sidies, sectorial exclusions, and other derogations from WTO. Na-
tional treatment rules places U.S. exporters at a disadvantage in
the Chinese market.

The PEC analysis found that Minister Wu's basic proposition,
however, was correct. European Union companies sell over 50 per-
cent more goods and services in China than U.S. companies. Japa-
nese companies sell over a hundred percent more than U.S. compa-
nies.

What I find interesting that among high-tech products the U.S.
is doing better in penetrating the China market. American semi-
conductor equipment firms have been moderately successful so far
in the China market, selling about 51 percent of the equipment in
the front-end market with things like wafer fab, mask and radicals,
wafer manufacturing, and factory automation equipment.

The situation's not as good in the back-end segment, i.e., what
we call test and assembly, as U.S. firms account for only 29 percent
of sales.

By way of background, Applied Materials is the world's largest
supplier of manufacturing systems and related services to the glob-
al semiconductor industry. We supply wafer-fabrication systems
that perform many of the steps in the manufacturing process to
make semiconductor chip circuitry. We also manufacture systems
to produce flat-panel displays, develop and sell manufacturing exe-
cution software, and provide a variety of other manufacturing-re-
lated services to the industry.

We are one of approximately 2,200 companies in the worldwide
semiconductor equipment and materials industry represented by
our trade association, Semiconductor Equipment and Materials
International, or SEMI as it's frequently known.
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About 1,000 of these companies are headquartered in the United
States. Although Applied Materials had sales of just over $8 billion
in our last fiscal year, about 85 percent of U.S.-based equipment
and materials companies are small, privately-held companies with
annual sales of less than 25 million. Many of these firms are part
of a wide network of suppliers to largely publicly held companies
such as Applied Materials that serve the global semiconductor in-
dustry.

SEMI companies spend an average of 15 percent of annual reve-
nues on R&D, and I think that's a very important number for the
Commission to keep clearly in mind. Applied Materials alone has
spent $5 billion on R&D over the past five years.

To fund these R&D investments every sale is important. Increas-
ingly, this means sales to markets outside the United States. Ex-
port revenues now account for more than 70 percent of sales for
most leading U.S. companies in the semiconductor equipment in-
dustry. For Applied Materials in fiscal year 2004 it was even higher.

With so much of the semiconductor industry investment outside
the U.S., maintaining a high market share in regional markets
around the world is essential to ensuring the resources to fund con-
tinued R&D, innovation, and competitiveness. Thus access to over-
seas markets and the ability to compete in those markets with
leading edge technology is absolutely vital to the long-term health
of the U.S. semiconductor equipment and materials infrastructure.
Asia, including Japan, now comprises almost 70 percent of the
world's market for semiconductor equipment and materials.

Within the Asian market China is the fastest growing, growing
about 130 percent from 2003 to '04, but part of the impressive
growth stems from the fact the market's still relatively small: Less
than three billion out of a global market of more than 43 billion.

Though still a relatively small market investment trends indicate
China is a key strategic market and early access to the China mar-
ket is crucial for downstream success. For a company like Applied
Materials that make products for manufacturing plants, it's hard
to overstate the importance of gaining the tool-of-record designa-
tion with a customer, since this means you have a good chance of
being chosen to supply equipment for future manufacturing facili-
ties over many, many years.

If the U.S. can gain that market share early in the development
of China's semiconductor industry, we can defend that market
share against erosion by foreign competition as the market grows.
If we allow foreign equipment to be designed in at the early stage,
displacing those competitors can be extremely difficult.

One of the lessons we learned in the '80s, when the U.S. faced
stiff competition from Japan, is that competing effectively means
competing for every customer in every market. Ceding market pres-
ence anywhere makes it that much more difficult to gain the mar-
gins to afford the R&D to stay competitive.

Applied Materials has been engaged in China for a long time. I
made my first trip there in 1984, and this past year we celebrated
our twentieth anniversary. From a handful of service center work-
ers at the outset of '84, and at that time we weren't allowed to even
hire our own employees, we've grown to more than 300 employees
in five offices around the country. For the first 15 years revenues
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from China was negligible, but in 2000 as it became part of the
global economy in earnest, we saw significant growth with almost
750 million from China in 2004-with the growth of the electronics
industry in general and semiconductor, in particular, in China, we
anticipate further market potential, driving a fivefold increase in
semiconductor production over the next five years as a host of new
fibs are built. The majority of these facilities are not anywhere
near the cutting edge, but they don't need to be.

Currently, as China tries to increase their production of chips-
they produce only 25 percent currently-they are going to try not
to depend so heavily on imports, which is typical of almost all these
countries.

So let's look at what's happening in the fact that only a small
percentage of China's population has been touched by technology.
They have several serious problems, most of these have been ar-
ticulated. There are rural and urban dislocations; banking, finance;
inefficient state enterprises, just to name a few.

The ability to generate genuine innovation in the absence of ef-
fective intellectual property protection is another real barrier to the
ability to be a global technology leader. And while China's growing
economic power, it also has a lot of competitors, who will not likely
cede their economic or technological leadership. Applied, like many
other companies, has strategies for engaging in China and remain-
ing competitive for the future.

The key, I believe, is to focus really on the competitiveness of
U.S. companies. In the end this is the only way we're going to win
the high-tech industry. We can open markets and attract new con-
sumers by bringing down the cost, and we're under intense cost
pressure in our industry. That's why your cell phone today does
twice as much and costs half of what you're old phone did. But with
this in mind I think we see more and more companies exploring in-
vestment and partnerships with companies in China. In the end,
America needs this kind of engagement in order to make sure we
stay ahead of the curve.

So where do we go? Any policy response I think to China or any-
where else should target an overreaching goal: To make the United
States a preferred place for investment from around the world.
There is a China-oriented component of this strategy that largely
involves enforcing China's WTO commitments, particularly its con-
tinued shortcomings in intellectual property and realignment of the
currency. I've outlined some policy priorities in my written state-
ment, so I won't repeat them here.

I think the semiconductor equipment industry, being technology-
intensive, high value net exporting American success story is an in-
dustry where we can achieve a leadership position. And we intend
to keep that hard-won place of international competitive leadership
if we have the policy framework in the U.S. to do that.

I think collectively we must work diligently to make sure the
U.S. is the top of the list of attractive places around the world in
which to do business. This is the best way to assure job growth in
the U.S. and the resulting income and taxes to invest in U.S. com-
petitiveness.

Thank you very much.
[The statement follows:]
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Prepared Statement of James C. Morgan
Chairman of the Board of Directors

Applied Materials, Inc., Santa Clara, California

Background
Applied Materials, Inc., is the world's largest supplier of manufacturing systems

and related services to the global semiconductor industry. The company supplies
wafer fabrication systems that perform many of the steps in the manufacturing
process to make semiconductor chip circuitry. We also manufacture systems to
produce flat-panel displays, develop and sell manufacturing-execution system soft-
ware, and provide a variety of other manufacturing-related services to the industry.
We are one of approximately 2,200 companies in the worldwide semiconductor
equipment and materials industry represented by our trade association Semicon-
ductor Equipment and Materials International (SEMI); about 1,000 of these compa-
nies are headquartered in the United States.

Although Applied Materials had sales of just over $8 billion in our last fiscal year,
about 85 percent of U.S.-based equipment and materials companies are small, pri-
vately-held companies with annual sales of less than $25 million. Many of these
firms are part of a wide network of suppliers to larger, publicly-held companies-
such as Applied Materials-that serve the global semiconductor industry.

Applied Materials, like most companies in the industry, was once simply a pro-
vider of tools built to specifications handed to us by our customers. Today, our re-
search and development (R&D) generates many of the strategic process advances
that increase chip information density, reliability and yields. As a result, SEMI com-
panies spend an average of 15 percent of annual revenues on R&D; Applied Mate-
rials alone has spent $5 billion on R&D over the past five years.

To fund these R&D investments, every sale is important. Increasingly, this means
sales to markets outside the United States. Export revenues now account for more
than 70 percent of sales for most leading U.S. companies in the semiconductor
equipment industry. For Applied Materials in fiscal 2004, the figure was 83 percent.
With so much of the semiconductor industry's investment outside the U.S., main-
taining a high market share in regional markets around the world is essential to
ensuring the resources to fund continued R&D, innovation and competitiveness.
Thus, access to overseas markets and the ability to compete in these markets with
leading-edge technology is absolutely vital to the long-term health of the U.S. semi-
conductor equipment and materials infrastructure.

The Emergence of Asia
As the chart below indicates, Asia has emerged as the largest market for semicon-

ductor equipment and materials manufacturers. First came Japan, then Korea, Tai-
wan (as well as smaller markets in Singapore and Malaysia), and now China. As
a result, the Asia market now comprises almost 70 percent of the world's market
for semiconductor equipment and materials. Within the Asia market, China's is the
fastest growing. But part of the impressive growth rate (130 percent from 2003-
2004) stems from the fact the market is still relatively small: not quite $2.7 billion
in 2004.
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Though still a relatively small market, investment trends indicate that China is
a key strategic market and early access to the China market is crucial for down-
stream success. It is hard to overstate the importance of gaining the "tool of record"
designation with a customer, since this means the supplier companies likely will be

a part of future manufacturing facilities. One of the lessons we learned in the 1980s
when the U.S. faced stiff competition from Japan is that competing effectively
means competing for every customer in every market. Ceding market presence any-
where makes it that much more difficult to afford the R&D to stay competitive.

American firms have been moderately successful so far in the China market, sell-
ing 51 percent of the equipment in the "front-end" market (i.e., wafer fab, mask/ret-
ide, wafer manufacturing and factory automation equipment). The situation is not
as good in the "back-end" segment (i.e., test and assembly), as U.S. firms account
for only 29 percent of sales. In sum, U.S. producers face strong competition from

Japan, Taiwan, Korea and Europe in markets around the world, and China is prov-
ing itself no different.

Applied Materials and China
In November 2004, Applied Materials celebrated the twentieth anniversary of our

presence in China. From a handful of service center workers at the outset in 1984
(and at that time we were not allowed to even hire our own employees in China),
we have grown to more than 300 employees in five offices around the country. For
the first 15 years, revenues from China were negligible. It was not until 2000--as
China became part of the global economy in earnest-that we really saw significant
market growth. In 2004, Applied Materials had revenues in excess of $750 million
from China. With the growth of the electronics industry in general, and of the semi-
conductor industry in particular, in China, we anticipate even further market poten-
tial. The chart below illustrates where we expect China's electronics industry to be
in five years.
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8-inch or even smaller wafer-size production facilities. Currently, China produces
only about 20 percent of the chips its domestic electronics industry consumes. China
is aggressively moving to increase this figure, which has led to a building boom. As
a result of this building boom, the percentage of consumption derived from domestic
production will rise to about 45 percent in 2010, and the market for semiconductor
chips is expected to double.

Despite China's impressive growth in some sectors, it is important to keep that
country in perspective. Only a small percentage of China's population has been
touched by technology, and several serious problems face the country: rural/urban
dislocations and unemployment, scarce water resources and growing pollution, en-
ergy consumption and rising prices, an unstable banking/finance system, inefficient
state-owned enterprises, and others. China's ability to generate genuine innovation
in the absence of effective intellectual property protection is another real barrier to
its ability to be a global technology leader. Given this host of looming challenges,
it is not surprising that China was ranked 24th in the 2004 IMD "World Competi-
tiveness Scoreboard" and 46th in the World Economic Forum's 2004 rankings. (The
United States ranked 1st and 2nd, respectively, in these ratings.) The point is, while
China is a growing economic power, it also has a lot of competitors around the world
who are not likely to cede economic or technological leadership easily.

Applied Materials, like many other companies, has strategies for engaging with
China and remaining competitive as China emerges as a significant semiconductor
manufacturing player. On the one hand, it is a vibrant and growing market; on the
other hand, we face the prospect of a domestic semiconductor equipment industry
emerging to challenge us. Another issue we face is cost pressure from our cus-
tomers. As some components and technologies become commoditized and prices
drop, increased operations in China are often viewed as a solution to staying profit-
able and funding further R&D in the U.S. This raises the issue of intellectual prop-
erty protection, which is haphazard at best in China. We spend considerable time
and effort to safeguard our technology and corporate knowledge.

Policy Responses
Any policy response to the rise of global competition from China or anywhere else

should target one overarching goal: to make the United States the preferred place
for investment (of all types) from around the world. There is a China-oriented com-
ponent of this strategy, which largely involves enforcement of China's WTO commit-
ments (particularly its continued shortcomings in intellectual property protection)
and a realignment of China's currency.

For the most part, however, the U.S. policy response should be focused less on
China and more on challenges at home to our overall competitiveness. There are nu-
merous elements that comprise this comprehensive policy program, few of which are
easy, inexpensive or near-term. They include, but are not limited to:

" Education-We cannot expect to be an innovation- and technology-based econ-
omy if our students are deficient in math and science skills. This is true at both
the grade level (e.g., No Child Left Behind) as well as college and graduate lev-
els (National Science Foundation funding).

" Immigration/Visas-With pipeline shortages of scientific and engineering tal-
ent, we should make it easier to attract and keep students from around the
world in the United States.

" R&D Funding-Except for military and health sciences, Federal R&D spend-
ing has been stagnant for 15 years. The United States cannot coast forever on
our R&D investments from decades gone by. The physical sciences are key driv-
ers of an innovation-based economy and we are under-investing in those areas.

" R&D Incentives-The on-again, off-again R&D tax credit (not to mention its
increasingly archaic structure and difficult compliance) is less and less of an in-
centive to perform R&D activities here in the United States.

" Regulation-The recent battle over stock options accounting (which will likely
seriously diminish the use of this form of employee incentive) is a good example
of how knee-jerk regulation with insufficient consideration leads us into blind
alleys to no good purpose. The Gordian Knot of telecom regulation that retards
broadband deployment in the United States is another type of entanglement
that hamstrings U.S. competitiveness.

" Export Controls-There are multiple sources for everything these days, and
making it more difficult for U.S. exporters to compete and gain market share
does not advance our national security since technology companies require sales
in all regions to have the financial return necessary for continued R&D funding
to stay in the lead.
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These and other issues will determine the macro-environment that will drive in-
vestment decisions in the years ahead. The economic reforms started by Deng
Xiaoping and accelerated under Jiang Zemin were marked by a high degree of prag-
matism and flexibility. This flexibility is one of the reasons that China has been
able to achieve the surprising economic growth it has. We would do well to be as
pragmatic in seeking and implementing our own policy solutions.

The U.S. semiconductor equipment industry is a technology-intensive, high value-
added, net-exporting American success story. As an industry, we achieved a leader-
ship position through a lot of hard work by a lot of smart people over a long time.
And we intend to keep this hard-won place of international competitiveness leader-
ship-if we have a policy framework that enables us to do so. We must work dili-
gently to make sure the United States is at the top of the list of attractive places
around the world in which to do business. This is the best way to assure job growth
in the U.S. and the resulting income and taxes to invest in U.S. competitiveness.

Thank you.

During his testimony at the Commission's hearing on April 21, 2005, Mr. Morgan
made the following additional statement:

"As Vice Chairman of the President's Export Council, I can tell you that
China has been a large part of our focus in discussing strategies to help
promote and develop export opportunities for American goods and services.
Last year, we even took the step of conducting a special trip to China for
Commission Members-led by Secretary of Commerce Don Evans. The PEC
has produced a number of letters of recommendation to the President re-
garding China, and I would respectfully suggest that the Commission Mem-
bers review those recommendations as part of your work."

He submitted, for the record, copies of the following PEC documents:

THE PRESIDENT'S EXPORT COUNCIL

Select Letters of Recommendation to the President of the United States

December 17, 2004 Letter on Export Control Legislation

August 19, 2004 Report on the President's Export Council Trip to China

August 19, 2004 Annex to the Council Letter on China addressing
U.S. Competitiveness in China

September 29, 2004 Letter on Export Controls

October 1, 2003 Letter on China

Copies of these letters of recommendation can be accessed
on the webpage of the President's Export Council

http://www.ita.doc.gov/TD/PEC/letterspage.html

Chairman D'AMATO. Thank you very much, Mr. Morgan.
Mr. Scalise.

STATEMENT OF GEORGE M. SCALISE, PRESIDENT

SEMICONDUCTOR INDUSTRY ASSOCIATION, SAN JOSE, CALIFORNIA

Mr. SCALISE. Thank you, Mr. Chairman. I'm George Scalise,
President of the Semiconductor Industry Association, which rep-
resents the bulk of the industry here, about 85 to 90 percent of the
industry in the U.S.

I also happen to be on the President's Council of Advisers on
Science and Technology, and recently chaired a study dealing with
information technology, manufacturing, and innovation. It deals
with some of the concerns that you have here.

I, too, have submitted a written statement that will be a part of
the record.

Again, I think this hearing is a good opportunity to deal with
some of the important challenges that we're facing with regard to
China. As a consequence, the Commission can help build a con-
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sensus among the U.S. policymakers to develop an effective re-
sponse to this challenge. I think if there's one goal I would like to
see you folks have is developing that effective response.

But before I begin I want to note that China can and should pur-
sue its desire to have a strong microelectronics industry. We have
no problem with that. They are developing a compelling and a very
large market within the country. In fact, it's the fastest growing in
the world and it's home to some very strong competitors or at least
evolving strong competitors. We favor that competition.

We know that China will play the same role as Japan, Europe,
Korea, and all the others that have come into this market. Net ro-
bust competition is what drives the investment, drives the tech-
nology development that has been the hallmark of this industry for
the last 50 years. And, as a consequence, has enhanced the stand-
ard of living of peoples all around the world, not just here in the
U.S. but all around the world.

Just a couple of notes that make this largely possible. Number
one is that we reduce our prices every year. This is one of those
industries where on average the price declines 25 to 30 percent a
year. To just underscore that, if you look at the cost of a bit of
memory in 1995 it would cost $1-and look at that same price
today it would be about two cents. So we've reduced it by 98 per-
cent over those years. As Jim just mentioned, it's for those reasons
that you find greater and greater functionality, lower and lower
costs for all kinds of products. Whether they're consumer or indus-
trial or military, all of these things are being enhanced by this
technology.

I'd like to also dispel a couple of myths that I think are floating
around these days. First of all, that lower labor costs drive the de-
cision to invest in China. That is probably true in some industries
that are very labor-intensive, but when you look at the high-tech
industry this is not true at all.

When we look at the cost structure in China versus here in the
U.S., there is about a billion dollars' difference in the earnings that
one can generate over 10 years-and you can define this in two dif-
ferent ways, but I'll just define it in one way for now, using a net
present cost calculation.

Over a ten-year period you will generate about a billion dollars
more in earnings in China than you will here in the U.S. for about
a three-and-a-half-billion-dollar investment in a fab facility. Now
the reason for that is not that their cost structure is better. It's be-
cause they have some very aggressive policies dealing with tax
treatment, incentives, subsidies, grants, and a whole host of things.

The tax policy alone provides about 70 percent of the difference:
Tax holidays, things of that nature. Another 20 percent is based on
the grants and subsidies that are applied to the equipment that is
purchased. Then there's ten percent left that is a variety of other
things, and a part of that then is labor. So I think it's important
to recognize that labor is not the issue when it comes to semi-
conductors.

The second myth is that China lags in terms of technology in a
significant way. They certainly do lag. We in the U.S. certainly are
the leaders. We continue to be the leaders. We think we can be for
some number of years. If we do the right things. But China is be-
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coming better and better and better. And they're narrowing the gap
each and every month, so I think it's important to recognize that
we have a very real competitor that is coming along behind us. And
they are going to be innovators. They are going to be very effective
as they go forward.

So what are the implications of all of this and what do we do
about it? One of the key trends that's happened as a consequence
of these incentives and this investment shift that is taking place,
two-thirds of the new 300 millimeter factories, which are the most
advanced wafer fabs that Jim was just alluding to, will be built in
Asia by 2007, two-thirds. That projection is almost ten percent of
the global semiconductor industry in China at that stage, starting
out from zero just a very few years ago. And it's going to now con-
tinue to escalate at a very, very rapid rate.

Last year the foundry capacity in China doubled to approxi-
mately 500,000 wafers a year. That's a very sizable manufacturing
capability.

There is a critical need to make certain that not all of that in-
vestment goes to China. We have no problem with whatever per-
centage of it, whatever reasonable percentage goes to China, or
Taiwan, or Korea, or anywhere else. What is critical is that we
maintain a critical mass here in the U.S. so that we can maintain
the ecosystem that starts with the R&D in the universities that Dr.
Perry was talking about a few minutes ago, moves on to the
precompetitive research that takes place in consortia. And we,
through the SIA, fund about $80 million a year of university re-
search that is a combination of very basic research as well as
precompetitive research that is somewhere between basic and com-
mercialization.

Then we also invest about $15 billion a year here in the U.S. in
commercialization research, and that is then backed up by the
manufacturing that is a critical part of that ecosystem.

So the point we want to make here is that-and we're going to
focus on this as opposed to some of the larger issues that could be
addressed here today-maintaining that ecosystem and the manu-
facturing element of it is critical to our maintaining the leadership
in technology that we enjoy today.

We have been leading the technology revolution that came upon
us shortly after the Second World War, and semiconductors have
driven it for the last 50 years. We can maintain it throughout the
rest of what we call the ultimate CMOS era, which is about an-
other 10 to 15 years, and into the nanotechnology era, which is
going to be the successor to this technology. It will evolve starting
about 15 to 20 years down the road.

But it is important to recognize that China is investing very
heavily in the innovation ecosystem. And it's important that we
recognize what they're doing. I think to the extent that they are
WTO compliant, that's fine. When they're in violation of the WTO,
then we have to do something about it. We did that last year with
regard to their handling the value-added tax and WAPI, and we
got those sorted out. We give them credit for having addressed
those issues.



30

But now we have to address issues that are WTO compliant. I
think that's the issue that needs to be addressed by the Commis-
sion as it hears testimony not only here but also in other venues.

When we look at the policies that they are applying and, there-
fore, what we should do about it, I think that it's very clear that
if we can just address those policies and neutralize them, then we
can deal with whatever we have to contend with.

Our manufacturing capability here in the U.S. is equal to anyone
in the world-and probably better than anyone in the world.
Whether it's cost, technology, innovation, product development, you
name it, we are the best in the world. And we can compete with
anyone on a cost basis.

So what are our recommendations? The recommendations that
we would suggest to you to take a very hard look at: First of all,
at the tax holidays to match the tax holidays offered by overseas
competitors. Now if it isn't exactly that, something that is equiva-
lent to that that allows that to be neutralized.

Make the R&D tax credit permanent. Enact enhancements to
make it more effective. And, again, this is something we've talked
about for a long time.

Allow companies to expense high-tech manufacturing equipment
in order to improve cash flow and stimulate investment in new
equipment.

Re-examine international taxation rules and consider alter-
natives to the current rules on taxing foreign-source income so that
there is an incentive to invest here at home as opposed to leaving
it overseas and invest money over there.

Enact significant tax rate reductions to make manufacturing
costs in the U.S. more competitive with costs in other countries.
And, again, a recent study shows us to be kind of at the bottom
of the list when it comes to the taxes that companies are paying.
If we're going to be at the bottom of that list, it's just that much
harder to compete.

Free up the 20,000 H-1B visas that were part of the appropria-
tions bill that was passed last year that has now come into ques-
tion and, as a consequence, is being used for other things than the
advanced degree holders who are coming out of our universities
with technology and science degrees. That's what they were, this
20,000 visas, were designed to provide the opportunity for those
folks to stay here. Again, as Dr. Perry talked a few minutes ago,
we have to make sure that those visas are used for that.

Finally, enact the House bill on tax treatment of stock options,
H.R. 913, the Broad-based Stock Option Transparency Act. Again,
I think this is something that Dr. Perry talked about. We have to
have the opportunity to hire these young people, provide them the
incentives, the benefit that is afforded through stock options.

So I'll stop there. Thank you very much.
[The statement follows:]

Prepared Statement of George M. Scalise, President

Semiconductor Industry Association, San Jose, California

Introduction
Mr. Chairman, Members of the Commission, my name is George Scalise, I am

President of the Semiconductor Industry Association. SIA represents the largest
U.S. headquartered semiconductor companies. I also serve on the President's Coun-
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cil of Advisors on Science and Technology-the PCAST-where I recently chaired a
Subcommittee on Information Technology and Manufacturing Competitiveness.

I want to start by thanking you for inviting me to testify here today. I think this
hearing with its focus on the opportunities and challenges that face the U.S. high
technology industry vis-a-vis our Chinese competitors-is very timely. As I will ex-
plain in my testimony, Chinese government policies, and not lower labor costs, are
the major contributor to 10 year, a $1 billion cost differential, between building and
operating a semiconductor plant in China compared to the U.S. This Commission
has a responsibility to help build the consensus among U.S. policymakers to develop
an effective response to this challenge.

I would like to begin with a brief overview of the U.S. semiconductor industry and
the mission of the SIA before going into more detail on the challenges presented by
Chinese policies.

First, though, I want to note that China can and should pursue its desire for a
strong microelectronics industry. China is a very compelling market for U.S. compa-
nies, and it is home to some very strong competitors. SIA has since its inception
favored free and open trade, and the case of China is no exception-robust competi-
tion is what drives the industry to invest ever higher amounts in research and tech-
nological advances in order to stay ahead.

U.S. leadership in advanced technology is not guaranteed, and foreign competition
is intensifying. Many other countries-including China-are aggressively pursuing
policies to build technical capabilities and to attract semiconductor and other high
tech investments. The issue before us today is to understand the competitive factors
influencing our industry, ensure that competition is fair and unencumbered by gov-
ernment barriers or market distortions that prevent the best company from win-
ning, and develop policies that will help us retain our leadership position in the
years ahead.

Overview: The U.S. Industry
Today, the U.S. semiconductor industry is the most competitive in the world in

terms of market share. U.S. chip companies account for almost half of the world
market in terms of sales-more than any other country. Over three quarters of U.S.-
owned wafer capacity is in this country despite the fact that three quarters of our
sales are outside the U.S.; almost 80% of the U.S. industry's total labor compensa-
tion is in the U.S., while only 55% of our labor force is here.

The U.S. also has the lead in terms of technology and manufacturing capacity.
U.S. semiconductor firms as a whole still account for the largest percentage of pur-
chases of semiconductor manufacturing equipment, but that lead is diminishing.
Purchases by American companies have gone from just over 43% in 2001 to roughly
25% last year. Chinese companies' share of equipment purchases grew from about
2.6% to over 8% over that same period. The second metric we look at is the geog-
raphy where the equipment will be located. In terms of leading-edge capacity, the
U.S. has declined from a high of 36% in 1999 to just over 20% in 2004, and that
trend is continuing. Two-thirds of the world's new 300 mm fabs will be built in Asia.

These numbers represent a geographic shift, and also a structural shift from so-
called integrated device manufacturers to foundries. Foundries manufacture product
designed by others-Taiwan built its industry on the foundry model, and China ap-
pears to be following suit.

A large part of the reason for this dramatic shift, though, is cost based. As I men-
tioned previously, there is a $1-plus billion 10-year cost difference between building
and operating a fab in Asia versus the U.S. About 70% of the cost difference is due
to tax benefits, 20% due to capital grants, and only 10% due to lower labor costs.
Operating costs such as lower utility costs or cheaper logistics are also slightly lower
overseas.

As taxes represent 70 percent of cost differential, it is instructive to compare tax
rates in specific countries. In the U.S., the Federal income tax rate is 35%, and state
and local taxes typically equate to an additional 6% rate (after adjusting for the
Federal deduction). In contrast, China offers a five-year income tax holiday, and an
additional five years at half the tax rate. Singapore and Malaysia offer five- to 10-
year tax holidays. Ireland has a 12% tax rate, which is still a third of the U.S. rate.
Taiwan's tax holiday and accumulated tax credits have resulted in Taiwan chip com-
panies reporting higher net profitability after rather than before taxes. These tax
benefits often also apply for research, development, and design centers.

The mission of the SIA is to ensure that the U.S. retains its lead in terms of both
market share and technology. Chip manufacturing, corporate R&D, product design,
semiconductor equipment and materials producers, and university research are all
key elements of the semiconductor technology ecosystem, and erosions in any one
part affects the other parts. The data I've just shared with you makes clear that
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while we have a solid lead today, we face significant competitive threats that I be-
lieve must be dealt with quickly and forcefully if we are to retain our lead in the
future.

China's Market
China's semiconductor market was estimated at $25 billion in 2003, with annual

growth rates ranging from 15-20%. China today is the third-largest country market
worldwide, and is predicted to become the second-largest overall market by 2010.
China is already the world's largest mobile phone market, and second largest per-
sonal computer market. The demand for chips is driven by China's increasing role
as an electronics manufacturing hub, producing everything from PCs and cellular
phones to flat panel displays, digital cameras, and DVD players.

Semiconductors exports to China in 2003 were $2.4 billion and $2 billion for the
first nine months of 2004-making them the second largest manufactured export
from the U.S. to China. These figures may actually under-report the full value of
U.S. semiconductor products exported to China, as the distributed nature of assem-
bly and final testing in third-countries is not captured in U.S. export figures.

Chinese Government Incentives
This very rapid market growth is accompanied by a very ambitious policy agenda

to foster the semiconductor industry in China. These policies range from direct in-
centives to manufacture in China to support for R&D, coupled with a willingness
to utilize the standards setting process quite aggressively to favor specific firms.
Some of these policies represent an effort to make rapid progress in an important
industry. Others, unfortunately, represent violations of World Trade Organization
(WTO) rules.

In 2004, the Office of the United States Trade Representative (USTR) brought the
first WTO case against China on that country's Value Added Tax (VAT) rebate on
semiconductors. In summary, that policy provided for rebates of 14% of the 17%
VAT paid to companies who manufactured their semiconductors in China, while im-
posing the full 17% VAT on imported chips. This created a substantial incentive for
Chinese chip purchasers to utilize domestically made product. The WTO case was
always about more than fair market access-it was about making sure that invest-
ment decisions will be based on sound market factors and not government inter-
ference. The policy was very effective in skewing investment decisions and led to
substantial increases in manufacturing capacity in China. In July 2004 the case was
settled, and on March 31, 2005, all remaining elements of the program were halted.
To its credit, the Chinese government implemented in full and on time all of the
commitments made as part of the settlement agreement.

Following resolution of the VAT case, it appears that the focus is shifting to R&D.
At the point in time the VAT replacement policy was to be announced, China issued
"Temporary Measures of Special Funds in R&D in the Semiconductor Industry"-
these measures will reportedly go into effect on April 30, 2005. The policy was
jointly announced by the Ministry of Finance (MOF), the Ministry of Information
Industries (MII) and the National Development and Reform Commission (NDRC).
The notice itself does not indicate funding amounts, although press reports indicate
that the fund may pay up to 50% of a firm's R&D costs. Press reports also indicated
additional income tax breaks for semiconductor makers, reportedly lengthening tax
breaks to five years exemption and five years at half rate, up from the current two-
year exemption and three years at half rate that is granted to preferred companies.
The SIA is actively seeking additional details regarding this policy, and would be
happy to share them with the Commission when they become available.

In addition to these direct subsidies, the Chinese government has also shown an
interest in utilizing the standards setting process to impact the market. I'm not
going to spend much time on this issue here today, but would be happy to answer
any questions you may have at the conclusion of my testimony.

Chinese Manufacturing Capacity and Technology Trends
The combined impact of China's compelling market opportunities and Chinese

government subsidies has been noticeable. By 2007, the projection is that almost
10% of global semiconductor capacity will be in China-up from barely 2% only a
few years ago.

Much of the investment going into China today is in the foundry area. In the year
2004 alone, foundry capacity in China doubled to approximately 500,000 wafer
starts per month-revenues earned by Chinese foundries also doubled from 2003 to
2004 to approximately $1.8 billion. By 2006, Chinese foundry capacity at the 0.18
um node will be approximately 28% of world total.

While much of the capacity in China today is 200 mm and in some cases employs
used equipment, experts project that there will be up to five 300 mm fabs oper-
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ational in China by 2007. While the majority of Chinese capacity in 2004 continued
to be at 0.5 urn, the capability and capacity are rapidly expanding for more ad-
vanced nodes up to 0.13 urn-and one foundry even announced that it will soon
have available 90 nm (0.09 urn) process technology.

Most Chinese foundries have entered into-or are in the process of entering into-
process technology licensing agreements with leading semiconductor companies in
Taiwan, U.S., Japan and Europe. Foreign companies also represent the bulk of the
customer base for these foundries. Last year, foreigners accounted for approximately
80% of Chinese foundries revenues. However, Chinese fables companies are growing
rapidly-their revenues are expected to quadruple between 2003-2008, to $1.2 bil-
lion. Although this is still a relatively small number, Chinese foundries expect that
local design houses will drive demand for advanced manufacturing capabilities in
the future.

Semiconductor technology has been making rapid strides in China by virtually
any metric one can imagine. The determined resolve of the local authorities to build
a strong local semiconductor industry, coupled with the attractiveness of China as
a market, is acting as a powerful accelerator.

The decision to locate new capacity in China is not driven primarily by low labor
costs-semiconductor fabs are capital and technology intensive and even an 80% dif-
ferential in wage rates results in barely a 10% difference in final costs. The dif-
ference lies mainly in government incentives such as favorable taxation and other
benefits.

Although China has chosen the low end of the foundry business as their entry
vehicle into the global semiconductor industry, Chinese foundries are advancing rap-
idly to becoming world-class in leading-edge process technology. In addition, the
Chinese government proactively supports an entire local ecosystem including fabless
design houses, integrated device manufacturers (IDMs), contract manufacturers
(EMS) and designers (ODMs), test and packaging houses, venture capital and start-
up firms. The rapid growth of the Chinese electronics ecosystem is likely to make
the global environment far more competitive than ever before.

Steps the U.S. Must Take: Technology Policy
Again, I believe that China can and will have a competitive semiconductor indus-

try, and we welcome it as a competitor. That said, my concern is what the United
States must do to ensure that we do not lose our position as technology leaders
going forward. We must recognize that what is true for us in industry is true for
the country as a whole-retaining our lead in this newly more globally competitive
era will require a focused effort, and significant investments.

As I mentioned, I serve on the President's Council of Advisors on Science and
Technology-the PCAST-and I recently chaired a Subcommittee on Information
Technology and Manufacturing Competitiveness. We delivered our report to Presi-
dent Bush in January of last year. Among our key findings were:

" Manufacturing share of U.S. GDP and employment fell by half over 50 years,
but productivity increases allowed output to remain steady.

" Technology improvements drive approximately half of U.S. GDP, and two-thirds
of productivity gains. While IT-producing industries generate less than 5% of
GDP, they accounted for nearly half the surge in productivity growth since
1995. Continued advances in information technology are the key to continued
economic growth.

" There is growing international competition for leadership in high-tech fields-
our foreign competitors aren't content to be low cost commodity suppliers any-
more.

" Many of our competitors have low labor costs, and benefit from significant for-
eign government incentives; and finally, and I think most importantly,

" U.S. leadership is not guaranteed.

Retaining our technological leadership depends on the existence of a healthy inno-
vation eco-system, and that in turn relies on a number of key components, including
among other things:

" Strong investments in basic R&D
" Skilled scientists and engineers
" Laws and regulations that support domestic investment
" A competitive investor and tax environment
" A level playing field with effective IP protection

There are a number of government policies that support and help strengthen this
eco-system. A cornerstone is supporting a strong and vibrant university R&D capa-
bility. Our university system is the best in the world, and Federal investment in
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university research is critical to retaining current leading-edge industries and also
creating new ones.

Before addressing what I believe the government should do, let me make clear
that the U.S. semiconductor industry invests heavily in this area. In recent years,
semiconductor firms have invested between 19-22% of sales in R&D, for a total of
$16 billion in 2004-more as a percentage of sales than virtually any other industry.
Although much of this investment is on the product development side, basic univer-
sity research and consortia activities represent important components, especially as
we reach the physical limits of CMOS. Exclusive of consortia such as the SIA affili-
ated Semiconductor Research Corporation (SRC) and the SIA-founded Focus Center
Research Program (FCRP), semiconductor companies contribute $50-60M annually
to university research. In addition, industry consortia contributions to universities,
SEMATECH and other programs totaled $320 million in 2003, tripled the level from
$110M in 2001.

Federal funding for R&D as a percentage of GDP, though, declined from 1.2% in
1985, to only 0.7% in 2003. While the downward trend was slightly reversed from
2000-2003, it is important to return to the levels of the mid-1980s as a percent-
age of GDP. In addition to overall funding levels, we need to think about balance.
Within university R&D, the physical sciences have remained largely flat, and engi-
neering only recently showed modest increases. In 2005, overall Federal R&D in-
vestment was $132.2 billion, a 4.8% increase from the previous year. The Depart-
ment of Defense (DoD) accounted for 80% of the increase.

The National Science Foundation Authorization Act of 2002 called for doubling
the NSF budget over 6 years, but appropriations have not followed. In FY 2003, a
10.1% increase was a good start, but a 5% increase in FY 2004 fell well short of
the goal I believe this year it is imperative that the NSF receive at least a 7% in-
crease in funding to keep up with technology demands. This would lead to doubling
by 2014.

SIA has firsthand experience with the Federal funding challenge. The Focus Cen-
ter Research Program (FCRP), jointly funded by SIA companies, equipment sup-
pliers and DoD, sponsors university-based research across the country. Federal
funds are leveraged through matching industry contributions. Due to budget con-
straints, the Administration has not been requesting its share of funding for this
program in the last two years. Congress has added money to fund the program. Gov-
ernment funding for FY 2006 should be $20M, to be matched by $20M by industry.
It is important to the continuity of research that this program has a predictable
funding mechanism from our Federal partners.

These investments in R&D are as much economic policy as they are technology
policy. It is not in our national interest to try to compete as a low labor cost sup-
plier, and even if we did choose to compete on this level we could not compete
against China. Our goal must be to create high wage jobs, which can only be
achieved with higher productivity and products that command a premium in the
marketplace.

A perfect emerging example can be found in the area of nanotechnology. The
worldwide annual industrial production in the nanotechnology sectors is estimated
to exceed $1 trillion in 10-15 years from now, which would require about 2 million
nanotechnology workers. Recognizing the importance of this new area, the President
signed the 21st Century Nanotechnology Research and Development Act in Decem-
ber 2003. Since FY 2001, Federal spending on nanotechnology has more than dou-
bled, to a total of $1 billion in the FY 2005 request. In 2004, U.S. nanotechnology
investment was estimated at nearly $1B. Yet, the EU, Japan, the combined total
of Korea, China, and Taiwan, each invested at nearly the same levels, and their in-
vestments are growing.

SIA has proposed the Nanoelectronics Research Initiative to find the next founda-
tion for information technology-the successor to CMOS-by the year 2020. The
NRI will be a collaborative effort between the U.S. Government, industry, and aca-
demia. This year, SIA gained significant understanding of existing government pro-
grams in this area, and the NRI will continue to augment, link and accelerate these
efforts.

Steps the U.S. Must Take: Tax Policy
In addition to technology policy, America's Federal and state governments need

a coordinated strategy to reduce the cost differential created by foreign government
tax and incentives policies. This strategy should include several elements, including
competitive Federal tax policies, a permanent R&D tax credit, and other elements.

The Federal Government should match the tax holidays offered overseas and it
must correct many of its misguided policies that discourage investment in the U.S.
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and consider other measures to close the tax gap with our trading partners. Specifi-
cally Congress should:

" Make the R&D tax credit permanent, enact the Alternative Simplified Credit
and other R&D credit enhancements such as those included in the Senate bill
last year, and increase the credit rates so that the foreign tax cost differentials
are eliminated. The credit is currently scheduled to expire at the end of 2005.
Equally important, many companies invest significant sums on R&D yet cannot
use the credit as currently structured.

" Allow companies to expense high technology equipment and thereby improve its
cash flow and its ability to invest in new high technology equipment.

" Rethink international taxation rules and consider alternatives to the current
rules on taxing foreign source income. Many of the companies that compete
against the U.S. operate under territorial tax systems, or otherwise more favor-
ably treat foreign income. The move toward contract manufacturing, a result of
the escalating cost of chip factories, puts an additional burden on U.S. compa-
nies because their offshore income may be treated under Subpart F rather than
as deferred income. Taxes on repatriated funds make it more likely that these
funds will be reinvested overseas.

" Consider significant rate reductions to allow manufacturing to remain in the
U.S. SIA is encouraged by last year's FSC/ETI resolution that will effectively
reduce the rate for domestic production to 31.85 percent over five years. As a
result of recent reductions in Europe, U.S. corporate tax rates also even now
exceed most European nations.

State and local governments also have a role to play. They must ensure that their
tax policies must take into account the capital intensity of the semiconductor indus-
try. Sales and property taxes fall disproportionately on businesses that provide their
workers with the expensive tools that drive productivity. To counter foreign tax holi-
days, states that have succeeded in attracting new facilities or retooling of existing
fabs have adopted policies such as sales tax exemptions for machinery and equip-
ment, property tax caps, R&D tax credits, business tax apportionment and ad valo-
rem tax abatements. Successful states have also emphasized prompt and flexible
environmental permitting to reduce cost and respond to the short product life cycles
in the chip industry.

Conclusion
The question posed to me today by the panel was two-fold: the state of China's

manufacturing and technology capabilities, and what the U.S. can do to address
these challenges.

As noted, I believe the state of China's technological and manufacturing capabili-
ties are rapidly increasing. They are able and talented competitors, who will in-
creasingly pose a challenge to the U.S. I believe it is incumbent upon us not to seek
to dampen this competition, but to embrace it fully while at the same time making
the investments needed to retain the U.S. competitive lead. It is not in our interest
to try to compete as a low labor cost supplier-our goal is to pay high wages which
can only be justified with higher productivity and products that command a pre-
mium in the marketplace.

The U.S. competitive lead is ours to keep-or ours to lose. The investments and
policy changes needed to achieve this goal are neither easy nor inexpensive, but it
is vital that we make them.

Chairman D'AMATO. Thank you, Mr. Scalise, for that detailed
testimony and recommendations.

Now we'll move on to Mr. Wong.
STATEMENT OF ALAN C. WONG, SENIOR COUNSEL

NVIDIA CORPORATION, SANTA CLARA, CALIFORNIA

Mr. WONG. Thank you, Mr. Chairman. Let me begin by thanking
the Members of the Commission and its staff for holding these
hearings. I believe that the focus of this Commission is vitally im-
portant to the economic and strategic future of the United States.
In my view, apart from terrorism and other violent threats, there
is perhaps no greater long-term geopolitical challenge to this nation
than the question of how to address, and co-exist and work with,
the rising power of China.
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I should preface my further remarks by saying that my views
today are my own, and not those of my past or present employers.

In one of my past work lives as a State Department Foreign
Service Officer, I often found myself an informal watcher of China.
While posted in India and Japan, political and economic develop-
ments in China were of great strategic interest to both of those na-
tions, as well as to the United States.

Today, my interest is more practical, and conditions in China im-
pact my professional life on a daily basis. As in-house counsel at
a large semiconductor company, I spend the bulk of my time man-
aging legal matters overseas. In China, that has meant setting up
several operating units to support market expansion and offshore
research and development efforts.

One initial observation is that offshoring cutting-edge technology
to China creates a Catch-22 situation. In an effort to reduce costs,
find new engineering talent, and reach new markets, Western com-
panies are inevitably creating greater competition for themselves.
By transferring technological know-how and fueling demand for
new technology and products, we are not necessarily creating new
market opportunities solely for ourselves.

Take, for instance, the mobile phone industry, of which much has
been said today already. The introduction of cellular technology
into China has been stunningly quick in fueling demand that out-
paces that of the United States. Yet that introduction of technology
has also enabled a native Chinese cell phone industry that now ac-
counts for over 40 percent of sales in China.

Likewise in the computer software and hardware industries, all
bets are off. When major software, hardware, and PC makers first
took their wares and know-how to China, it is likely they were hop-
ing for a billion new customers. There is no denying that there re-
mains plenty of market upside in China, and that Western compa-
nies continue to grow their business there. But it is also true that
the demand for computer software and hardware, including ad-
vanced semiconductors, is increasingly filled by local Chinese pro-
ducers.

It is becoming increasingly apparent that Chinese technology
manufacturers will not be satisfied with the China market. Many
are already working towards plans to, somewhat ironically, expand
globally beyond China, perhaps starting first with other Asian mar-
kets, but no doubt with sights set on long-term goals that likely in-
clude Western markets.

Another aspect of offshoring technology work to China that's
been touched on today is the problem of intellectual property risk.
It is true that, at least on paper, there has been change for the bet-
ter in Chinese legal structures for intellectual property protection
and enforcement of patents, copyrights, and trademarks. But such
progress is incremental, and in some instances meant mainly to
mollify the concerns of foreign investors.

When it comes to keeping trade secrets secret, or enforcing non-
disclosure agreements, there is little hope of credible recourse.
From an information security perspective, companies can take pre-
cautions, including use of cameras in their facilities, firewalling
computer systems, and encrypting data, but the risks remain high
in an environment where encryption methods must be acceptable
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to the Chinese authorities and the host government must be given
the encryption keys. The bottom-line is that companies going to
China must be cautious, and they must limit and compartmentalize
the technology they take there if they are to retain competitive ad-
vantages.

Getting started in China has required long lead-times and pre-
sents practical challenges on a daily basis. Procedures are always
multilayered and complex, with little insight into the approval
processes, and uncertain motivations on the part of the Chinese.

Most Western companies have been fortunate in that interests on
both sides are apparently in sync. My experience is that offshoring
has been welcomed in China because we have offered technology,
expertise, employment, and overall investment deemed to be of
high value to local and central government authorities.

In most instances government and quasi-governmental actors
have been extremely helpful to us. To our advantage, entities such
as technology parks and quasi-governmental promotion units are
often stakeholders extremely motivated to assist and guide foreign
companies through the maze of official and private requirements.

We cannot, however, lose track of the reality that China is a cen-
trally-controlled playing field where much of what goes on is al-
lowed simply because it is deemed to be of benefit to China's long-
term goals, whatever those may be.

From our position as a democracy with a multitude of conflicting
motivations within and outside of government, and in a post-Soviet
era, when the idea of central control is becoming a dim memory in
many parts of the world, it is sometimes difficult to keep in mind
that central government control continues to exist, particularly in
a country like China where every day brings greater and seemingly
freer engagement at the business level. But at times, reasons for
concern become clear.

For example, in an effort to assure Western companies that
power sources and road access to a given site will be plentiful and
well-maintained, Chinese promoters sometimes let slip that infra-
structure in the area will receive consistent support and priority
because the government wants to attract certain technologies that
can be used in the Chinese defense and military industries.

So when the Commission's Report to Congress of last year asked
"whether [China] converts [growing technology capabilities] to mili-
tary uses and/or to control the free flow of information to its popu-
lation," it seems to me that the question should be considered rhe-
torical and the answer more than clear that some interests at play
are not in our national interest.

It seems that China is becoming master of the game of attracting
foreign investment and technology, creating jobs, and rapidly rais-
ing standards of living for its own people. One visit to Shanghai is
enough to convince most people that China lives in the modern age
and is a force to be reckoned with. The very modernity one is greet-
ed with adds to a sense of comfort for foreign investors. But while
China welcomes foreign investment and marketeers, it does not
really give up its domestic markets, and it retains complete control
over regulations, market access, labor supply, and infrastructure.

Foreign companies create new markets within China, but, once
demand is established, in almost every instance native Chinese
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producers take back a large chunk of that demand. So rather than
a billion new customers for foreign companies, China presents only
the market that China wants it to be.

Even for cutting-edge technology, open markets in China may be
illusory and temporal. What China may really want is technology
and know-how to take advantage of its own market potential, and
in preparation for competition in and perhaps dominance of foreign
markets.

In parallel, China seems to be getting its ducks in a row for the
future, engaging internationally and creating channels of influence
and resources in far-flung parts of the globe. One has to give China
credit-it has created a winning strategy of attracting our invest-
ment, technology, and jobs, while for the most part placating fears,
and simultaneously developing its own capabilities and resources.

U.S. technology companies need to also keep in mind that the
cost benefits of offshoring and investing in China may at least in
part be illusory. It is a challenge to find skilled and experienced en-
gineers in China and then have to compete for them against other
U.S. companies and multinationals. Though on a yearly basis
China continues to produce many times the number of engineers
as the U.S., demand, competition, and salaries for those individuals
are rising at tremendous rates. By some accounts, salaries for
skilled employees are rising as much as 20 percent per year, mak-
ing retention all the more difficult, and steadily eroding cost advan-
tages with respect to technology labor.

For the most experienced personnel, salaries and incentives such
as stock options are already on a par with the U.S. Real estate
costs are also rising, with rental rates per square foot in cities such
as Shanghai already exceeding current rates here in the Bay Area.
All of which is to say that the total cost of doing business in China
is now much higher than anticipated.

I'm flattered that Chairman D'Amato has already stated some of
my recommendations. I'll repeat them briefly. I believe the Federal
Government must do a better job of engaging Silicon Valley, and
that the two need to work together to move beyond unbridled en-
gagement with China towards an alignment of private sector busi-
ness interests with national interests.

We need to educate each other on an ongoing basis. Again, apart
from hearings such as today's, the Federal Government's visibility
in this region is surprisingly limited. I'm sure it's high for many
of the people in this room today, but in general I would say it is
not. Except for a few individuals responsible for export controls at
each company, there is in my experience very little appreciation in
the private sector for the competitive, strategic, and national secu-
rity threats inherent in technology transfer and offshoring activity,
particularly with respect to China.

For the U.S. to maintain scientific and technological leadership,
strategists and policymakers in Washington must win the coopera-
tion of Silicon Valley. Developing and publishing a national policy
and strategy towards China, in itself, will not likely change or af-
fect the views and behaviors of the private sector, particularly here
in Silicon Valley. But moving beyond a D.C.-centric Federal Gov-
ernment and establishing a visible, ongoing, sophisticated, and
non-threatening presence in this region could help.
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To have effect beyond Washington, the dialogue must go beyond
this forum-through the media, among corporate management, and
at the level of technology workers, not just among the people in
this room. The government will need to demonstrate that it under-
stands what is driving companies overseas to places like China,
and that it has insights to offer that can help companies make bet-
ter decisions-insights not only with respect to risks, threats, and
national security, but also at the practical level, by discussing over-
all return on investment, competition risk, long-term scenarios, and
by counteracting hype and naivete. By working more in concert, the
Federal Government and the private sector can together encourage
more deep thinking and discussion on the issue of China-leading,
hopefully, to a more sophisticated normative understanding of what
China means to the United States and to each business' competi-
tive position.

Thank you.
[The statement follows:]

Prepared Statement of Alan C. Wong
Senior Counsel, Nvidia Corporation, Santa Clara, California

China's Global Technology Competitiveness:
Recent Company Experience in China

" The Catch-22 of off-shoring to China: to stay competitive we enable our competi-
tors; technology transfer and IP risk

" Getting started in China: multilayered complexity and lack of transparency,
government control, regional variations, long lead-times

" Uncertain motivations: helpful actors in a black box; mutual interests appar-
ently in synch; some interests against our national interests

" Masters of the Game: China's rising standards of living; creating a comfort zone
for foreign investment

" The possibility of illusory benefits: competing for China's labor supply, rising
wages, site challenges, stock options, total cost of doing business, temporal mar-
ket opportunities

" Weighing the upside: shifts in policy, uncertain financial and legal structures;
playing only in the market China wants it to be

" Moving Silicon Valley beyond engagement: alignment of business interests with
national interests

Good morning. It's a pleasure to be here. Let me begin by thanking the Members
of the Commission and its staff for holding these hearings and for inviting me to
participate. I believe that the focus of this Commission is vitally important to the
economic and strategic future of the United States. Apart from terrorism and other
violent threats, there is perhaps no greater long-term geopolitical challenge to this
nation at the beginning of this century than the question of how to address, and
co-exist and work with, the rising power of China.

I should preface my further remarks by saying that my views today are my own,
and not those of my past or present employers.

In one of my past work lives as a State Department Foreign Service officer, I often
found myself an informal watcher of China. While posted in India and Japan, polit-
ical and economic developments in China were of great strategic interest to both of
those nations, as well as to the United States. Today, my interest is more practical,
and conditions in China impact my professional life on a daily basis. As in-house
counsel with primary responsibility for international legal affairs at a large semicon-
ductor company, I spend the bulk of my time managing legal matters overseas. In
China, that has meant setting up several operating units to support market expan-
sion and off-shore research and development efforts. My recent experience may be
of interest in the context of these hearings.

The Catch-22 of Offshoring to China: To Stay Competitive We Enable Our
Competitors

One initial observation is that offshoring cutting-edge technology work to China
creates a Catch-22 situation. In an effort to reduce costs, find new engineering tal-
ent, and reach new markets, Western companies are inevitably creating greater
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competition for themselves. By transferring technological know-how and fueling de-
mand for new technology and products, we are not necessarily creating new market
opportunities solely for ourselves. Take for instance the mobile phone industry. The
introduction of cellular technology into China has been stunningly quick in fueling
demand that outpaces that of the U.S. Yet that introduction of technology has also
enabled a native Chinese cell phone industry that now accounts for over 40% of
sales in China.

Likewise in the computer software and hardware industries, all bets are off. When
major software, hardware, and PC makers first took their wares and know-how to
China, it is likely that they were hoping for a billion new customers. There is no
denying that there remains plenty of market upside in China, and that Western
companies continue to grow their business there. But it is also true that demand
for computer software and hardware, including advanced semiconductors, is increas-
ingly filled by local Chinese producers (not to mention pirated software). And it is
becoming apparent that Chinese technology manufacturers will not be satisfied with
the China market-many are already working towards plans to, somewhat iron-
ically, expand globally beyond China, perhaps starting first with other Asian mar-
kets, but no doubt with sights set on long-term goals that likely include Western
markets.

Another aspect of the enablement of Chinese competition that results from
offshoring technology work and technology transfer is the problem of intellectual
property risk and blatant IP theft. It is true that, at least on paper, there has been
change for the better in terms of legal structures in China for intellectual property
protection and enforcement of patents, copyrights, and trademarks. But we need
to keep in mind that such progress is incremental, and in some instances, meant
mainly to mollify the concerns of foreign investors. When it comes to keeping trade
secrets secret, or enforcing non-disclosure agreements against entities or individ-
uals, there is little hope of credible recourse. From an information security perspec-
tive, companies can take precautions, including use of cameras, firewalled computer
systems, and encrypted data, but the risks remain high in an environment where
encryption methods must be acceptable to the local authorities and the host govern-
ment must be given the encryption keys. The bottom-line is that companies going
to China must be cautious, and they must limit and compartmentalize the tech-
nology they take there if they are to retain competitive advantages.

Getting Started in China: Multilayered Complexity and Lack of Trans-
parency

Getting started in China presents practical challenges on a day-to-day basis. Set-
ting up a new wholly-owned company is not the 7-10 day task that we take for
granted in the U.S. Outside legal counsel and consultants typically recommend al-
lowing at least 6 months to locate a site and come to terms on a lease, negotiate
with government officials over scope of allowed business and incentives, prepare
documentation, and obtain government approvals. Our experience is that time-
frames can be shorter (though at other times they have taken as long as predicted),
but the processes are always multilayered and complex, with little insight into the
approval processes. Businesses entering China need to understand that approval
processes are government controlled and lack transparency. Decisions can be arbi-
trary and unpredictable, and even private party processes such as lease negotiations
may be subject to government approvals, and influenced by motivations we can only
begin to guess at.

Procedures also vary considerably from region to region, and between technology
parks in the same region. In Shanghai, Chinese and English versions of important
documents are carefully crafted to closely match in meanings and may carry equal
validity. In South China, only Chinese versions may be valid English translations
may be prepared by a company's own advisers, but may carry no legal weight. In
some cases, the latter, more opaque situation may actually lead to quicker approv-
als, but with more uncertainty over exactly what the terms are and how they will
be enforced. Additionally, the problem of transparency is heightened when a com-
pany considers engaging in a joint venture, licensing arrangement, or acquisition
involving a Chinese entity. Performing due diligence will in almost all cases be
difficult and will result in far fewer satisfactory answers and far less clarity than
hoped for.

Uncertain Motivations: Interests Apparently in Synch; Some Interests
Against Our National Interests

I've touched on the idea of uncertain motivations on the part of the Chinese. Most
Western companies today are fortunate in that interests on both sides are appar-
ently in synch. Central and local government actors find our presence beneficial in
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terms of technology and capital transfers, job creation, and increased supplies of
goods and resources, all contributing to generally heightened standards of living. My
experience is that offshoring and market outreach efforts in various regions have
been welcomed because we have offered technology, expertise, employment, and
overall investment deemed to be of high value both to local and central government
authorities. In most instances, government and quasi-governmental actors have
been extremely helpful to us. To our advantage, entities such as the technology
parks and certain quasi-governmental promotion units, and most importantly indi-
viduals within those organizations, are often stakeholders who are extremely moti-
vated to assist and guide foreign companies through the maze of official and private
requirements. Individuals themselves are often paid bonuses for successfully recruit-
ing foreign companies. On the surface at least, interests on all sides are finding
common ground.

We cannot, however, lose track of the reality that China is a centrally-controlled
playing field, where much of what goes on is allowed simply because it is deemed
to be of benefit to China's long-term goals, whatever those may be. From our posi-
tion as a democracy with a multitude of conflicting motivations within and outside
of government, and in a post-Soviet era when the idea of central control is becoming
a dim memory in many parts of the world, it is sometimes difficult to keep in mind
that central government control continues to exist, particularly in a country like
China where every day brings greater and seemingly freer engagement at the busi-
ness level. But at times, reasons for greater concern become clear. For example, in
an effort to assure Western companies that power sources and road access to a given
site will be plentiful and well-maintained, Chinese promoters sometimes let slip that
infrastructure in the area will receive consistent support and priority because the
government wants to attract certain technologies that can be used in the Chinese
defense and military industries. So when the Commission's report to Congress of
last year asks "whether [China] converts [growing technology capabilities] to mili-
tary uses and/or to control the free flow of information to its population," it seems
to me that the question should be considered rhetorical and the answer more than
clear. That we have at times seen the overt and covert transfer of dual use items,
including turbine designs, precision machine tools, and other technology useful for
the development of WMD and related delivery systems, makes it even clearer that
some interests at play are not in our national interest.

Masters of the Game: Creating a Comfort Zone for Foreign Investment;
Temporal Market Opportunities

It seems that China is becoming master of the game of attracting foreign invest-
ment and technology, creating jobs, and rapidly raising standards of living for its
people. One visit to Shanghai is enough to convince most people that China lives
in the modern age and is a force to be reckoned with. The very modernity one is
greeted with adds to a sense of comfort for foreign investors. At the same time,
China appears to have given up very little in terms of its own resources and mar-
kets. It continues to export finished goods at rates that far exceed imports. It wel-
comes foreign investment and marketeers, but it does not really give up its domestic
markets, and it retains complete control over regulations, market access, labor sup-
ply, and infrastructure. Foreign companies create new markets within China-but,
once demand is established, in almost every instance, native Chinese producers take
back a large chunk of the demand. In some cases, the nature of demand may also
be manipulated through the adoption of state-dictated standards in areas such as
wireless technology and software. So rather than a billion new customers for foreign
companies, China presents only the market that China wants it to be. Even for cut-
ting-edge technology, open markets in China may be illusory and temporal. Some
might argue that, rather than new goods, what China really wants is technology
and know-how to take advantage of its own market potential, and in preparation
for competition in and perhaps dominance of foreign markets. In parallel, China
seems to be getting its ducks in a row for the future, engaging internationally and
creating channels of influence and resources in far-flung parts of the globe. One has
to give China credit-it has created a winning strategy of attracting our investment,
technology, and jobs, while for the most part placating fears, and simultaneously de-
veloping its own capabilities and resources.

The Possibility of Illusory Benefits: The Rising Total Cost of Doing Busi-
ness

U.S. technology companies need to also keep in mind that the cost benefits of
offshoring and investing in China may at least in part be illusory. It is one thing
to find cheap manufacturing labor and materials, it is a different challenge to find
skilled and experienced hardware engineers in China, and then have to compete for
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them against other U.S. companies and multinationals. Though on a yearly basis
China continues to produce many times the number of engineers as the U.S., de-
mand, competition, and salaries for those individuals are rising at tremendous
rates. By some accounts, salaries for skilled employees are rising as much as 20%
per year, making retention all the more difficult, and steadily eroding cost advan-
tages with respect to technology labor. For the most experienced personnel, salaries
and incentives such as stock options are already on a par with the U.S. Real estate
costs are also rising, with rental rates per square foot in cities such as Shanghai
already exceeding current rates here in the Bay Area. All of which is to say that
the total cost of doing business in China is now much higher than anticipated.

Weighing the Upside: Focusing on the Short-Term Rather Than the End
Game

For better or worse, however, there does not seem to be a noticeable decrease in
corporate plans to move more operations offshore. Despite election year battles over
offshoring and outsourcing of U.S. jobs, it seems that boards, management, and in-
stitutional and individual investors continue to see offshore strategies in a positive,
rose-colored light. Companies will continue to weigh the perceived upside against
the risks of shifting economic and political policies in China, uncertain financial and
legal structures, controlled markets, and rising costs. In my view, companies seem
overly focused on short-term strategies and market potential, without imagining the
end game and the possibility that they will lose their competitive advantage and/
or be taken advantage of. How this will play out I leave to others more skilled at
gaming the variables.

Moving Silicon Valley Beyond Engagement: Alignment of Business Interests
With National Interests

The one recommendation that I would like to leave you with is this: that the Fed-
eral Government must do a better job of engaging with Silicon Valley, and that the
two should work together to move beyond unbridled engagement with China to-
wards an alignment of private sector business interests with national interests. To
start to do that, we need to educate each other on an ongoing basis. Apart from
hearings such as today's, the Federal Government's visibility in this region is sur-
prisingly limited, particularly given that much of the technology subject to export
controls and giving rise to concerns about long-term competitiveness and prolifera-
tion originates within a 50 mile radius of this meeting. And except for the few indi-
viduals responsible for export control compliance within each company, there is in
my experience very little appreciation in the private sector for the competitive, stra-
tegic, and national security threats inherent in technology transfer and offshoring
activity, particularly with respect to China. For the U.S. to maintain scientific and
technological leadership, strategists and policymakers in Washington must win the
cooperation of Silicon Valley. Developing and publishing a national policy and strat-
egy towards China, by itself, will not likely change or affect the views and behaviors
of the private sector, particularly here in Silicon Valley. But moving beyond a DC-
centric Federal Government and establishing a visible, ongoing, sophisticated, coop-
erative, and non-threatening presence here could help. If the Commission agrees
with some of these observations, and if it wants to have effect beyond Washington,
the dialogue must go beyond this forum-through the media, among corporate man-
agement, and at the level of technology workers. The Commission will need to dem-
onstrate that it understands what is driving companies overseas to places like
China, and that it has insights to offer that can help companies make better deci-
sions-insights not only with respect to risks, threats, and national security, but
also at the practical level, by discussing overall return on investment, competition
risk, long-term scenarios, and by counteracting hype and naivete. By working more
in concert, the Federal Government and the private sector can together encourage
more deep thinking and discussion on the issue of China-leading, hopefully, to a
more sophisticated normative understanding of what China means to the U.S. and
to each business's competitive position. Thank you.

Chairman D'AMATO. Thank you very much, Mr. Wong.
And now we'll have Mr. Rieschel who is with Mobius Capital.

STATEMENT OF GARY EDWARD RIESCHEL
EXECUTIVE MANAGING DIRECTOR

MOBIUS VENTURE CAPITAL, PALO ALTO, CALIFORNIA

Mr. RIESCHEL. Yes. Good morning. Thank you for inviting me to
present to the panel and the Commission.
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The area that we've been asked to comment on today is the ven-
ture capital community impact on China's global technology com-
petitiveness. There are three areas that I want to address.

One was China's competitiveness relative to the outsourcing of
jobs from the U.S., Europe, and Japan.

Second, China's competitiveness as it relates to creating true
technology innovation and becoming a world leader in establishing
technology standards.

And, finally, China's competitiveness as it relates to access to
capital, which I believe is absolutely critical to the achievement of
real innovation.

A brief context for my comments is appropriate. I've been fortu-
nate enough to be able to establish business operations in Europe,
Japan, China, and India, as well as other countries during my ca-
reer. I lived in Japan from '89 to '93. And I was two years as the
head of the American Electronics Association's Industry Com-
mittee. At that time there was great concern in the U.S. technology
sector, in the ranks, that the Japanese were going to overtake U.S.
leadership in semiconductors, consumer electronics, large-scale
computing, and ultimately software. Various projects such as the
famous 5th Generation Computer Initiative and TRON were
trumpeted with great fanfare by the Japanese ministries. All were
unsuccessful commercially. I would make the statement that if
China depended on central control for innovation and technology,
we would have nothing to be concerned about.

It's important to put the development we see in China over the
last 25 years in the proper historical context. There are numerous
historical references to China's innovations through the centuries
that we don't need to recreate here. But suffice it to say that Chi-
nese culture and society have consistently been world leaders in
the creation and adoption of technology. And there's absolutely no
reason to believe that with unlimited access to risk and human
capital this won't continue for the foreseeable future.

As relates to outsourcing, virtually all computers, cell phones,
televisions, DVD players, tool and die equipment, and simple chem-
ical reagents used in the U.S. today are now manufactured off-
shore. And if involves silicon, the odds are it's manufactured in a
Chinese facility.

The first wave of manufacturing outsourcing worldwide has been
estimated to total over $400 billion and represents the value associ-
ated with primarily labor-intensive items. China and India have
been the most talked about beneficiaries of this wave, which is mo-
tivated primarily based on a country's cost competitiveness on labor
and an available talented pool of workers. The return on equity,
which dominated the equation, was a return on financial equity.

Many U.S. companies have taken advantage of this wave and
they were clearly thinking initially of cost savings. They were origi-
nally driven to compete by the highly efficient Japanese manufac-
turing combines of the late '80s and early '90s. And they helped put
into business the companies such as Flextronics, Solectron, Quanta,
TSMC, among others, as manufacturing partners that are really
becoming dominate players today.

Those players were not satisfied with just low level manufac-
turing operations and began to look at what the next level of inno-
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vation was for them. And that entered the world of design. Today
throughout the manufacturing plants in Szhenzen, Hangzhou,
Shanghai, and Fujian, there's not only simple manufacturing but
also a significant amount of real original design work. This is obvi-
ous when you look at the current key designers of laptop com-
puters, Quanta in Taiwan; cell phones in China; and digital tele-
vision chips.

The dollars associated with the next wave of outsourcing will be
measured in trillions. It will focus on skill-intensive manufacturing
and return on intellectual capital. It will be marked by reducing
the time to market of new products and services and even tighter
integration across the supply chain.

What enabled these companies to so rapidly evolve into leading
design houses in China was an extremely aggressive focus by the
Chinese government in the 1980s to establish world-class tech-
nology education centers across the university system.

Second, technology markets have evolved from being driven by
enterprise buying to being driven by consumer buying. China will
be for the foreseeable future the largest consumer market in the
world for technology products.

Technology product cycle times have decreased from 18 to 24
months in the 1995 timeframe to nine to 12 months today. This has
serious implications for design efficiency and time to market of new
products.

Standardization of products. A larger and larger percentage of
products are based in the technology sector have become standard
based, which facilitates design at the edge of a product or tech-
nology around a standardized core. The standardized core becomes
available very rapidly worldwide. The design tools are also now
available on a worldwide basis. The Internet has been a powerful
enabling force.

China and India both have basically had a free ride on billions
and billions of dollars on a massive telecommunications overbuild
to give them basically free access to moving bits around the world,
whereas having to do that on their own nickel would have been
prohibitively expensive.

And, finally, the economics. It's just very attractive to move up
the value chain from simple packaging and assembly to design.

Another major difference between China and other countries, as
we address these issues, is that the other countries that have de-
veloped a strong contract manufacturing base, is that that China
itself a large and attractive market, which creates great incentives
for Chinese firms to pursue the domestic market directly.

The Chinese domestic market is large enough to provide an ex-
traordinary base for companies in the consumer market to leverage
that base into a leading global competitive position. Haier is doing
this in consumer electronics with over $10 billion in sales; Huawei
is doing this in telecommunications. And the acquisition of IBM's
PC business by Lenovo is an excellent example of a Chinese manu-
facturing powerhouse now extending its brand overseas. This is
just the tip of the iceberg.

When you then address major investments by U.S. and European
companies in China, you have to focus on their R&D investments
that they're making. Philips will have 1,300 R&D staff in China by
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the end of 2006. General Electric will have 1200 global R&D engi-
neers in China by the end of '06 and another 1,000 by '08. These
are not people doing designs for the Chinese market. These are
global R&D facilities leveraging their overall channels worldwide,
but much of the core development in those companies is moving
into the Chinese market.

In total, over 700 R&D facilities exist today in China funded pri-
marily by the U.S., Japan, Europe, and Taiwan. These R&D cen-
ters will employ over half a million researchers and engineers
when fully operational.

So to recap you have the following ingredients in China to foster
innovation: A strong history of technical innovation; an excellent
educational infrastructure; a strong base of companies that grew
up in a brutally competitive cost-driven market; and huge financial
incentives to establish-to expand the value chain from brand to
brand from design and manufacturing.

You have many technologies becoming more standard based, ena-
bling greater innovation off that base, and rewarding rapid time to
market. You have a very rapid domestic market. And you have Chi-
nese companies now accepted as brands in the technology market
worldwide, which was definitely not the case ten years ago.

It is worth commenting further on education and its impact on
China's increasing competitiveness. There have been a lot of arti-
cles, comments made already this morning. I think one of the key
issues we do have to address is that the U.S. is losing its position
as being both the employer of choice after foreign students come
here for school and also not becoming the place where foreign stu-
dents would like to go to school. We're making it difficult for them,
and that's a terrible mistake for us.

If you look at just the engineers, as Alan mentioned, China's
going to graduate 325,000 engineers this year: Five times the num-
ber in the U.S.

The education is not just in the technical area. One of the most
surprising things for me has been to discover that 250 million Chi-
nese study English as a foreign language. This is not in school.
They're paying money to study English as a foreign language,
which puts us in the position of there will be more English-speak-
ing people in China than the United States within a few years.

The final catalyst to real innovation is access to capital, particu-
larly venture capital. Venture capitalists do not invest in me-too
products. What we do is we look for places where you really can
find innovation. And the real innovative products that have been
created over the years, whether you look at Intel, whether you look
at Cisco, Microsoft, and so on, many of those companies were fund-
ed with venture capital.

Venture capital is now flowing into China at an increasingly
rapid rate. There will be several billion dollars raised this year,
specifically on China's specific funds to invest in the Chinese mar-
ket. And that's not because all of us look at China as a me-too
manufacturing market. We look at it from the standpoint of the en-
gineering talent and the infrastructure that's been built up from
the outsourcing base that is now really capable of doing some inter-
esting innovation. So that's why the dollars are now flowing to
China in a very large scale.
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Finally, to not run over the time too much, the issue of intellec-
tual property I think is a very real issue. And it's something that
we take to heart in looking at any investments; something that
does need to be addressed by China, has not been addressed satis-
factorily to date. But it's also instructive to look back at-histori-
cally countries typically didn't really embrace intellectual property
until they created it.

And so I think that what you will see over time is you will see
over time China becoming more focused on protecting intellectual
property, but largely because it will be developing it internally and
the local business people are the ones who are driving the real
adoption of intellectual property protection, because it's starting to
impact their own businesses.

Thank you very much.
[The statement follows:]

Prepared Statement of Gary Edward Rieschel
Executive Managing Director, Mobius Venture Capital, Palo Alto,

California

Thank you for inviting me to present to you this morning.
The area that we have been asked to comment on today is China's global tech-

nology competitiveness. This is a daunting subject to tackle in any bounded way,
so I decided to summarize my thoughts on three main areas of China's competitive-
ness.

a. China's competitiveness relative to the outsourcing of technology jobs from the
U.S., Europe and Japan to China, particularly in manufacturing.

b. China's competitiveness as it relates to creating true technology innovations
and becoming a world leader in establishing technology standards.

c. China's competitiveness as it relates to access to capital, both foreign direct
investment and liquidity in the local financial markets. This is absolutely crit-
ical to the achievement of real innovation.

I will address each of these in turn. First, let me provide you a brief context for
my comments.

My career in the technology industry dates to 1979, and I have been fortunate
to be able to establish business operations in Europe, Japan, China, India, and other
countries during my career. While I lived in Japan from 1989 to 1993, I spent two
years as the head of the American Electronics Association's Industry Committee. At
that time, there was great concern in the U.S. technology ranks that the Japanese
were going to overtake U.S. leadership in semiconductors, consumer electronics,
large-scale computing, and ultimately software. Various projects such as the 5th
Generation Computing Project and TRON were trumpeted with great fanfare by the
Japanese ministries.

It is instructive to look at Japan, if only to understand the clear differences be-
tween the threat to U.S. competitiveness that Japan represented in 1990 and that
China represents today and in the future. The Japanese threat was primarily due
to an extreme level of vertical integration in huge corporations such as NEC,
Hitachi, Fujitsu, Sony, Matsushita, and their excellence in driving costs down in
areas such as semiconductor memory, storage devices, display screens, as well as
a very large market in Japan based entirely on proprietary computer architectures.
This was still a world where technology existed in "walled gardens" that a large
company (IBM, Fujitsu, and DEC) could dominate vertically with proprietary sys-
tems. While this helped the large Japanese companies in Japan, it greatly limited
their ability to export many of their complex products and systems.

Clearly, the Japanese did not come to dominate the world's technology landscape,
although many Japanese companies today are major players in technology. The
overall growth of the technology markets and their rate of change made it difficult
for the Japanese companies that specialized in large-scale process manufacturing to
be nimble enough to respond to market changes. As the technology sector has be-
come more consumer-driven and less enterprise-driven, you are now seeing the re-
surgence of several of the large Japanese technology providers, but again, primarily
in complex process-driven market segments.
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Fifteen years later, the "walled gardens" of the computer industry have largely
been torn down. While there are certain technology franchises that continue to
dominate a particular area (Microsoft, Intel are the classic examples), the vast ma-
jority of the rest of the technology industry now must innovate around a series of
"standards" established by either standards body (IEEE), or the market (Apple's
Ipod). The market today favors the nimble and the ability to take a standard and
relentlessly innovate at the edge of that standard. Many of the factors that lead to
the original form of outsourcing were in response to Japanese advantages in large-
scale production and cost efficiencies. The next wave of outsourcing, product design
and development, is driven by the dramatically reduced cycle time that a company
has today to make a product profitable.

Now let's turn to China specifically.
First of all, it is important to put the rapid development that we see in China

over the last 25 years in the proper historical context. There are numerous histor-
ical references to China's innovations through the centuries that I will not attempt
to recreate here. Suffice it to say that the Chinese culture and society have consist-
ently been world leaders in the creation and adoption of technology and there is ab-
solutely no reason to believe that with unlimited access to risk and human capital
this won't continue for the foreseeable future.

China's Competitiveness in Outsourcing
As it relates to the outsourcing of technology jobs, virtually all of the computers,

cell phones, televisions, DVD players, tool and die equipment, and simple chemical
reagents used in the U.S. are now manufactured offshore, and if it involves silicon,
the odds are it is manufactured in a Chinese facility. The first wave of manufac-
turing outsourcing worldwide has been estimated to total over $400 billion and rep-
resents the value associated with primarily labor-intensive items. China and India
have been the most talked about beneficiaries of this wave which was motivated pri-
marily based on a country's cost competitiveness on labor and an available, talented,
pool of workers. The return on equity which dominated the equation was a return
on financial equity.

The many U.S. companies that have taken greatest advantage of this wave were
clearly thinking initially of cost savings, many of them driven to compete with
highly efficient Japanese manufacturers as mentioned above. They actually helped
put into business the companies such as Flextronics, Solectron, Quanta, TSMC,
among many others, as manufacturing partners. The idea was that these "partners"
would focus on cost reduction and that the large brand name companies such as
IBM, Compaq, HP, and Cisco would continue to create original reference designs
and transfer those designs to these "partners" for manufacturing. But these part-
ners did not stand still and were not satisfied with the low gross margins and price
competitiveness of historical contract manufacturing. They began to identify other
places in the value chain of the technology world where they might best add value.
The answer was product design.

From Manufacturing to Design and Ultimately-Brand
Today, throughout the manufacturing plants in Szhenzen, Hangzhou, Shanghai,

and Fujian, there is not only simple manufacturing, but a significant amount of real
original design work. This is obvious when you look at the current key designers
of laptop computers (Quanta in Taipei, Taiwan), cell phones (Cellon-China,
Flextronics-China, Bird-China), digital television chips (Grace, SMIC-China),
among dozens of other industries. The dollars associated with the next wave of
outsourcing will be measured in trillions and will focus on skill-intensive manufac-
turing and return on intellectual capital. It will be marked by reducing the time to
market of new products and services and even tighter integration across the supply
chain.

The reasons for this should not be a major surprise. The traditional contract man-
ufacturing companies operate at gross margins between 2 and 8%, depending on
their product mix and efficiency. Design work yields gross margins between 7 and
14%, again depending on the product line and market. The migration from contract
manufacturing to product design is inevitable due to the much better economics.

A couple of examples here are instructive. Quanta, a Taiwanese company, started
life as a motherboard manufacturer. Over time, Quanta evolved to an integrated
supplier of laptop computers, estimated to manufacture nearly 25% of the world's
laptop computers. Quanta moved up the value chain into design, with over 1,500
designers in Taiwan and China and plans to go to over 7,000 within a few years.
The laptop computer "brands" of IBM, HP, and Dell (for computers sold under the
Dell label in China) are examples of the laptops that Quanta produces.
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Another excellent example of a major company that those outside of the tech-
nology industry are not familiar with is Flextronics. Flextronics has evolved from
a pure U.S-based contract manufacturer in the 1980s to a global force in the design
and manufacture of cell phones and other high value consumer devices. Over 2,000
design engineers work in the Flextronics facilities in China, designing products for
companies such as Motorola, Sony, Ericsson, and Siemens. For the first time this
year, Nokia has begun to outsource both design and manufacturing of a portion of
its cell phone line. It is estimated that Flextronics is now the second largest manu-
facturer of cell phones and the third largest designer of mobile devices in the world.

What enabled these companies to so rapidly evolve into leading design houses
from a base in contract manufacturing? Several key factors were critical for this,
not necessarily listed in priority order:

a. An extremely aggressive focus by the Chinese government in the 1980s to es-
tablish world class technology education centers across the Chinese university
system.

b. Technology markets have evolved from being driven by the enterprise to being
driven by consumers (this has huge further implications for China's competi-
tiveness that will be discussed later).

c. Technology product cycle time has decreased dramatically causing firms to re-
lease new products into the market on 9 to 12 month cycles from what was
every 18 to 24 months in the 1995 timeframe. This has serious implications
for design efficiency and time to market of new products.

d. Standardization of products. A larger and larger percentage of products in the
technology sector have become standard-based products which facilitates de-
sign at the edge of a product or technology around a standardized core.

e. Increasingly sophisticated design tools. The increasing capability of CAD/CAM
design tools and their ubiquity has allowed many organizations to quickly
come up the curve on design. The larger branded companies have perfected de-
sign transfer to their supply chain which also facilitates the ability of new
players to add value in the design process.

f. Internet. The Internet has been a powerful enabling force. China and India
were able to leverage the massive telecommunications overbuild into a "free
ride" on the modernization train, since the Internet broke down and elimi-
nated many geographic barriers for human collaboration.

g. Economics. The attractive economics of moving up the value chain to design
from simple packaging and assembly drove job creation and influenced govern-
ment policy.

Now that you have these companies participating in the design and manufac-
turing phases of the value chain, the end user brand becomes primarily a marketing
and sales channel organization. Again, this is where a great deal of value exists,
and so it should be no surprise that we see a number of companies moving from
manufacturing and design to marketing their own brands and creating their dis-
tribution channels. We have started to see the first major Chinese companies estab-
lish global brands from an initial base in contract manufacturing. Haier, the leading
Chinese consumer electronics firm, is the best example. They started as an OEM
manufacturer for several Japanese electronics firms, evolved into TV and DVD de-
sign, and are now marketing as a branded entity in the U.S. and Europe. They have
become the world's fifth largest supplier of consumer electronics equipment from a
cold start in 1984.

The major difference between China and other countries that have developed a
strong contract manufacturing base is that China itself is a large and attractive
market which creates great incentive for the Chinese firms to pursue the domestic
market directly. The Chinese domestic market is large enough to provide an ex-
traordinary base for companies in the consumer market to leverage that base into
a leading global competitive position. Haier is clearly doing this in consumer elec-
tronics, and Huawei is doing this in telecommunications. The acquisition of IBM's
PC business by Lenovo is an excellent example of a Chinese manufacturing power-
house now extending its brand reach overseas. This is just the tip of the iceberg.

In addition, there have been major investments by leading U.S. and European
companies in China, focused not on local R&D specific to the Chinese market, but
rather global R&D. Philips Electronics will have 1,300 R&D staff in China by the
end of 2006. General Electric will have 1,200 global R&D engineers in China by the
end of 2006 and another 1,000 by 2008. Dow Chemical has launched a 2,500 person
global R&D facility in the Shanghai area for completion in 2007. In total, over 700
foreign R&D facilities exist today in China, funded primarily by the U.S., Japan,
Europe, and Taiwan. These R&D centers will employ over 500,000 researchers and
engineers when fully operational.
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So to recap thus far, you have the following ingredients in China to foster innova-
tion:

a. A strong history of technical innovation.
b. Excellent educational infrastructure with a heavy emphasis on technical skills

(as an anecdote, Bill Gates of Microsoft will say that if you want to find the
smartest people in Microsoft you have to visit Microsoft's Beijing research cen-
ter).

c. A strong base of companies that grew up in a brutally competitive cost-driven
market.

d. Huge financial incentives to expand in the value chain to brand from design
and manufacturing.

e. Many technologies becoming more standards-based enabling greater innova-
tion off that base and rewarding rapid time to market.

f. A domestic market that is fast growing and wealthy enough to create and sus-
tain world class companies.

g. Chinese companies being accepted as "brands" in the technology markets
worldwide.

It is worth commenting further on education and its impact on China's increasing
competitiveness. There is no end of articles detailing the high percentage of Chinese
and Indian students in technical studies in U.S. universities. Many of the leading
U.S. companies today would be lost without the foreign students that came to the
U.S. to study and then stayed to start careers and seek their fortunes. For the first
time the U.S. has real competition in being the most attractive market for those
graduates to pursue their dreams. This is a profound change in how the best and
the brightest graduates of the U.S. university system see their futures.

More important is the impact of the sheer numbers of talented, highly trained
technical graduates leaving Chinese universities. In 2005, China will graduate over
325,000 engineers, roughly five times the number in the U.S. There are currently
more than twice as many researchers in Chinese national laboratories as in the U.S.
equivalent institutions.

But the educational advantages that China is leveraging are not only in the tech-
nical areas. China today has over two hundred and fifty million people paying to
take English-as-a-second-language coursework, a number that is expected to grow
to three hundred and fifty million people by 2008. Every Chinese student studies
English from first grade through high school. It is somewhat ironic that there will
be far more English-speaking people in China than in the U.S. within several years.

A comprehensive discussion on the ills of the U.S. education infrastructure is be-
yond the scope of this paper. However, it must be recognized that without address-
ing how we educate our children in the U.S. that our global competitiveness will
inevitably decline, and far more rapidly than we would like to believe.

The Final Catalyst-Access to Venture Capital
There has been a great deal written about the Chinese culture and its tolerance

for risk and failure, attributes that have been lauded consistently in the U.S. for
the past 50 years. The U.S. has certainly benefited from this in the technology area,
as initially there was no particular reason why so many breakthrough technologies
were created in the U.S. instead of in Europe. However, the great flexibility of the
U.S. markets, and their tolerance for risk were unique and really stood apart on
the world stage. Other countries that offered this tolerance of risk such as Singa-
pore, Taiwan, and Israel, were simply too small to have a major impact on the
world's technology markets, with relatively few exceptions (such as foundries in Tai-
wan such as UMC, TSMC).

China is different. It is a very large country with vast intellectual resources and
a middle class that by some estimates now totals over 100 million Chinese families
which places it second only to the U.S. In addition, the impact of the overseas Chi-
nese populations ability to provide capital, jobs, and inspiration, cannot be overesti-
mated. The educational infrastructure that has been created in the last 30 years
alone is impressive. Nearly 1.2 million Chinese students applied in 2004 to take the
national examination for graduate programs in China. It is estimated that over
200,000 graduate students will complete their coursework this year in China's uni-
versities.

The supply of intellectual capital combined with a huge and growing domestic
market makes for an intoxicating mix. With the entry to WTO, China has also been
making significant improvements to its financial markets and accounting trans-
parency, which is enabling the final major ingredient to an explosion of innovation
to come into China-Risk Capital.
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Risk Capital, or Venture Capital, has been one of the U.S.'s secret weapons for
several decades. Other countries have tried to create incentives for a similar capital
structure, focused on the "cult of the entrepreneur" to flourish, but with very few
exceptions, this has failed. It will not fail in China.

Total Venture Capital raised for investment in China will exceed $2B in 2005 rep-
resenting approximately 10% of the total amount of venture capital expected to be
raised this year. This does not include the additional $5 to $10 billion being raised
to invest in buyout funds and other forms of private equity in China. This also
doesn't include the very robust amount of capital from overseas Chinese that is
being transferred back into investments in China. The Venture Capital dollars will
continue to increase for the next few years. To put these numbers in context, in
1995, the total Venture Capital raised for investments in U.S. companies in the
technology area was approximately S10B. We expect to see the investment level of
venture capital funds for China reach 1995 U.S. levels within 10 years. Venture
Capital has funded many of the innovative technologies that we take for granted
today. Intel, Cisco, Apple, Microsoft, Oracle, PeopleSoft, Juniper, Qualcomm, Yahoo,
Google, AOL, Verisign, Network Appliance, and Broadcom would not exist without
venture capital financing. The external source of capital and the internal granting
of ownership through stock options in these companies is what have attracted the
best and brightest in U.S. industry to the technology sector during the past 30
years.

This money is now being targeted toward creating the next generation of great
Chinese companies, using U.S. pension and endowment dollars. Over 300 U.S. ven-
ture capitalists visited China in 2004, and over 100 investments have been made
by U.S. venture firms in Chinese companies (mostly through offshore entities) in the
last two years. The "China story" has been well accepted by the U.S. capital mar-
kets with 20% of the NASDAQ IPOs last year being Chinese companies. However,
now many Chinese companies are considering initial listings on the Hong Kong or
Shanghai Stock Exchanges. This is another area that is beyond the scope of this
paper to thoroughly discuss, but there are significant implications for the U.S. cap-
ital markets should a credible alternative to the NYSE and NASDAQ emerge in
China.

This does not mean to imply that it is either easy to raise money to invest in
China at this time, or to successfully deploy the capital into local Chinese compa-
nies. What the capital flows do reflect is a growing appreciation for China's ability
to innovate at a global level and increasing comfort with both the financial risk in
the market and the execution risk of the business. The financial risk is being miti-
gated by the efforts of the Chinese government, and the execution risk by the large
number of Chinese returning from overseas to either start companies or join the
management of existing Chinese companies. This now numbers in the thousands of
highly experienced Chinese executives each year.

It is my opinion that China must be encouraged to continue to make reforms and
move toward being a full member in word and action of the global technology mar-
ket. We have to acknowledge that given the size of the domestic Chinese market
that they will want to have a say in establishing standards for that market. We
should expect this and simultaneously encourage their participation in standards
bodies around the world. We can also expect over time for the Chinese to have
greater appreciation and adherence to intellectual property laws as they begin to
create their own proprietary intellectual property and their local entrepreneurs push
the government to enforce the laws.

In summary, China sits at the first table of the world's innovators today. The
combination of the market opportunity, the education system and extremely tal-
ented and well-trained workforce, and the emerging access to virtually unlimited
venture capital and private equity dollars, guarantees that China will become a
major innovative force in the global economy.

Thank you again for the opportunity to present to this panel.

Chairman D'AMATO. Thank you very much, Mr. Rieschel.
Mr. Everett.

STATEMENT OF G. CARL EVERETT

PARTNER, ACCEL PARTNERS, PALO ALTO, CALIFORNIA

Mr. EVERETT. Mr. Chairman, Members of the Commission, I'm
pleased to submit my response to the four questions asked by the
Commission. I really appreciate the opportunity to comment on this
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important topic here today. It's an honor to appear before you with
my fellow panelist here.

The first question was: What role does foreign investment, par-
ticularly venture capital, play in the expansion of advanced tech-
nology research and development in China? What technology sec-
tors are garnering the most private capital?

Last year venture capital investment and investors outside
China kicked in nearly $1.3 billion into 253 Chinese companies, ac-
cording to a report by Zero2IPO, a Beijing-based data service that
is focused on the venture capital industry in China.

I've included a copy of their survey with my testimony today.
The funds invested rose 28 percent in 2003, and the number of

deals surged 43 percent. Semiconductor investments attracted one-
third of the dollars, and the leading city by a wide margin was
Shanghai. To date, China has contributed very little in terms of ad-
vanced R&D breakthroughs. There simply are not many, if any,
new technologies that can claim their genesis in China. In semi-
conductors, networking, and computing technology China has been
expert in cost down and mass volume production of existing prod-
ucts, enabling lower price points and market expansions.

An example of a new product from an advanced research product
would be IBM's recent announcement of the CELL processor, a
multicore microprocessor aimed at the consumer space. The home
of the IBM project is Austin, Texas. I would also note that for the
last 12 years, since 1993, IBM Corporation, a worldwide R&D de-
velopment activity, has led the U.S. in patent filings and all coun-
tries in the number of patents filed at the U.S. Patent Office.

There was an interesting article recently in the New York Times
about IBM's new intellectual property strategy, which I would ref-
erence to you for further information. China has yet to produce
such an event, and there's no doubt that China will play a key role
in delivering mass volumes of the CELL-based computers to the
world marketplace.

Private venture capital and corporate investment in design and
development activities in China lend important support to directing
the vast resources available toward creating new and larger mar-
kets for knowledge-intensive products. The intellectual resources
available in the world to work on information-processing products
are in an oversupply status. A short 20 years ago Silicon Valley
leaders regularly opined that there was a permanent shortage of
electrical engineers to do the work necessary to advance the com-
puting industry. It should be no surprise that someone listened and
responded to the call.

This new generation of Chinese engineering talent will use the
crucible of "cost down" and high-volume manufacturing as their
training ground to hone skills that will enable China to contribute
breakthrough product advances in the future. We have to have the
confidence that the overcapacity can be soaked up by larger world
markets. We have only history to reference in support of the mar-
kets materializing. However, I can assure you anyone in our indus-
try during 1985 who would have dared forecast a PC market ap-
proaching 200 million units in 2005 of a semiconductor market val-
ued at 200 billion this year would have been dispatched to run a
factory in Milpitas.
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The next big bet is China will step up to become a U.S.-caliber
marketplace for knowledge-intensive consumer and business prod-
ucts.

The second question was: To what degree is the Chinese govern-
ment directly involved in technology ventures. Well, rather than to
just look for a dollar amount invested by the Chinese government,
my opinion is the direct aid to technical ventures by China is am-
plified by enabling investments in kind to help bootstrap a new
venture.

Examples of investments of kind I'm referring to are:
Free office and factory space in the regional science parks and

technology development areas located in the various provinces;
Providing priority access to university professors and the ability

to recruit top-notch students into particular projects;
Preferential access to state-controlled telecom marketplace pro-

viders, is also readily available;
Finally, another example is interest-free loans with no term and

unsecured that are being granted to support strategic projects in
China.

These attributes go hand in hand with low cost for employees to
make a very competitive company. In many ways investments in
kind deserve more credit to the success of a company than just the
absolute dollars plowed into the treasury of a company. This soft
dollar resource infusion helps ensure a return on the hard dollars
invested.

The third question was: What role does venture capital play in
the growing trend of multinational start-ups in China?

The venture industry adds its own value to the China effort. In
addition to bringing capital, each firm brings its own particular
value-add to a project. This is important in the multinational mar-
ketplace that our companies compete in. Since R&D capital is not
the resource in short supply today, it comes down to the people,
contacts, and the building of the investor-entrepreneur trust rela-
tionship during the investment process the development of a com-
pany that makes a difference in value creation. Because of this re-
ality, China will also make the venture industry more competitive
over time. The good venture capitalists must also make invest-
ments in kind, not just capital.

The fourth and final question was: What are the trends with re-
gard to return on investment for venture capital investments in
Chinese technology sectors? And what is the degree of risk of such
ventures?

I expect the returns will be good where investments are
leveraging Chinese capabilities. Early results are already visible at
SMIC, for example. SMIC quickly became the number three wafer
foundry company in the world with advanced technology in wafer
costs projected lower than what we see from the traditional foundry
leaders in Taiwan. SMIC created the largest share value at IPO for
a 2004 offering by a factor of 6X at over $600 million and, there-
fore, presented the opportunity for venture returns.

In addition to all the traditional risk of a new venture, China
presents many additional risks and operating challenges of its own.
The first risk is the first rule. The government can change the
rules suddenly and without recourse. China is a communist coun-
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try. Even Sarbanes-Oxley does not wield such a return changing
force as being on the wrong side of a public policy shift in China.
Respect for this reality is a front-of-mind issue when investing in
any particular sector. What will the government position be? What
will their position be during the life of the investment?

It is also very important to achieve transparency on the structure
and the financial hygiene of the venture. Setting in place excellent
operating people and controls from the start is key to achieving a
return on any investment in China.

And, finally, until intellectual property respect becomes a value
important to the China technology community as well as the Chi-
nese government, the current environment is an extreme risk to
building knowledge-intensive products that are unique and defen-
sible.

Thank you.
[The statement follows:]

Prepared Statement of G. Carl Everett
Partner, Accel Partners, Palo Alto, California

Mr. Chairman, I am pleased to submit my response to the questions asked by the
Commission. I appreciate the opportunity to comment on this important topic. It is
an honor to appear before you as a panelist.
1. What role is foreign investment, particularly venture capital, playing in

the expansion of advanced technology research and development in
China? What technology sectors are garnering the most private capital?

Last year venture capital investors outside China kicked in nearly $1.3 billion
into 253 Chinese companies according to a report by Zero21PO, a Beijing based data
service focused upon venture capital in China. The funds invested rose 28% from
2003, while the number of deals surged 43%. Semiconductor investments attracted
one-third of the dollars and the leading city by a wide margin was Shanghai.

To date China has contributed very little in terms of advanced R&D break-
throughs. There simply are not many of any new technologies that can claim their
genesis as China. In semiconductors, networking and computing technology China
has been expert in "cost down" and mass volume production of existing products en-
abling lower price points and market expansion. An example of a new product from
an advanced research project would be IBM's announcement of the CELL processor,
a multicore microprocessor aimed at the consumer space. The home of the IBM
project is Austin, TX. China has yet to produce such an event however there is no
doubt China will play a key role in delivering mass volume of CELL based com-
puters to the world market.

Private venture capital and corporate investment in design and development ac-
tivities in China lend important support to directing the vast resources available to-
ward creating new and larger markets for knowledge intensive products. The intel-
lectual resources available in the world to work on information processing products
are in over supply status. A short 20 years ago Silicon Valley leaders regularly
opined there was a permanent shortage of electrical engineers to do the work nec-
essary to advance the computing industry. It should be no surprise that someone
listened and responded to the call. The new generation of Chinese engineering tal-
ent will use the crucible of "cost down" and high volume manufacturing as their
training ground to hone skills that will enable China to contribute breakthrough
product advances in the future. We have to have the confidence that the over-
capacity can be soaked up by larger world markets. We have only history to ref-
erence in support of the markets materializing; however I can assure you anyone
in our industry during 1985 who would have dared to forecast a PC market ap-
proaching 200 million units in 2005 or a semiconductor market valued at $200 bil-
lion this year would have been dispatched to run a factory in Milpitas. The next
big bet is China will step up to become a U.S. caliber marketplace for knowledge
intensive consumer and business products.
2. To what degree is the Chinese government directly involved in tech-

nology ventures?
Rather than just look for a dollar amount invested by the Chinese government,

my opinion is the direct aid to technology ventures by China is amplified by ena-
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bling investments in kind to help bootstrap a new venture. Examples of investments
in kind are:

Free office and factory space in the regional science and technology parks located
in the provinces.

Priority access to university professors and the ability to recruit top notch stu-
dents into a project.

Preferential access to the state controlled telecom marketplace providers.
Interest free loans with no term and unsecured are being granted to support stra-

tegic projects.

These attributes go hand in hand with low cost for employees to make a very com-
petitive company. In many ways investments in kind deserve more credit to the suc-
cess of a company than just the absolute dollars plowed into the treasury. The soft
dollar resource infusion help insure a return on the hard dollars invested.

3. What role does venture capital play in the growing trend of multi-
national start-ups in China?

The venture industry adds its own value to the China effort. In addition to bring-
ing capital each firm brings its own particular value add to a project. This is impor-
tant in the multinational marketplace our companies compete in. Since raw capital
is not the resource in short supply today it comes down to the people contacts and
the building of the investor entrepreneur trust relationship during the development
of a company that makes a difference in value creation. Because of this reality
China will also make the venture industry more competitive over time. The good
venture capitalist must also make investments in kind, not just capital.

4. What are the trends with regard to return on investment for venture
capital investments in Chinese technology sectors? What is the degree of
risk of such ventures?

I expect returns will be good where investments are leveraging China's capabili-
ties. Early results are already visible at SMIC. For example, SMIC quickly became
the number 3 wafer foundry company in the world with advanced technology and
wafer cost projected lower than what we see from the traditional leaders in Taiwan.
SMIC created the largest share value at IPO for a 2004 offering by a factor of 6X
and therefore presented the opportunity for venture returns.

In addition to all the traditional risk of a new venture China presents many addi-
tional risks and operating challenges of its own. The first risk is the first rule. The
government can change the rules suddenly and without recourse. China is a com-
munist country; even Sarbanes Oxley does not wield such a return changing force
as being on the wrong side of a public policy shift in China. Respect for this reality
is a front of mind issue when investing in any particular sector. What will the gov-
ernment position be? What will their position be during the life of the investment?
It is very important to achieve transparency on the structure and the financial hy-
giene of the venture. Setting in place excellent operating people and controls from
the start is key to achieving a return on the investment. Finally until intellectual
property respect becomes a value important to the China technology community and
the Chinese government the current environment is an extreme risk to building
knowledge intensive products that are unique and defensible.

Panel I: Discussion, Questions and Answers

Chairman D'AMATO. Thank you very much, Mr. Everett.
Now we'll open up to Q&A, and try to limit your questions to five

minutes for the Q&A.
Commissioner Reinsch.
Commissioner RE1NSCH. I have two questions.
I think Mr. Rieschel's testimony, in particular, was interesting

because he essentially said in looking at this maybe we ought to
follow the money. And you're suggesting that venture capital
money is going to China and not because they perceive the develop-
ment of me-too products, as you put it, but they see it becoming
an innovation center.

The first question is: Do the rest of you agree with that? Not
with respect to the money. Do the rest of you agree that China is



55

going to within some medium term timeframe become an innova-
tion center of its own?

George is shaking his head yes. Anybody want to comment? Mr.
Morgan is shaking his head maybe yes.

Mr. MORGAN. I think kind of the bottom line is, is that you're
rapidly moving to where you can do almost anything that you do
elsewhere in China in terms of the level of capability. It's not exact,
but in limited quantities you can get almost anything done effec-
tively there.

Commissioner RE1NSCH. Okay. George.
Mr. SCALISE. I think there is another point to this that is very,

very unique. And I have established a lot of operations around the
world. And typically you would establish it with anywhere from
two to five ex-patriots coming in to help get it established and then
use local talent.

Some of the investments in China, to get them off the ground,
have had as many as 25 percent of their employees that have been
trained, worked here in the U.S. by and large; some of them came
from Europe and some from Taiwan, other places. But the number
of ex-patriots in one company I know, I've seen them talk with the
manager, they have 3,000 employees, 700 of them are ex-patriots,
which is phenomenal.

So when you talk about how quickly they can come up the learn-
ing curve and become leading-edge innovators, in large part it's be-
cause of this. Now I don't minimize for the moment the indigenous
capability that's evolving. It's going to become very good, but a lot
of that capability is because of the ex-patriots that have gone over
with this great reservoir of understanding that helps to make that
happen.

Commissioner RE1NSCH. Okay. Let me ask the second question
before my time is up, because it's related to this. And that is for
those of you that were here early enough to have heard Dr. Perry
this morning. He made a distinction between basic research and es-
sentially R&D on product development.

I think from the D.C. point of view you were really focusing on
the latter rather than the former, which is what investors would
do. But Dr. Perry's other point was, at least as far as the United
States was concerned: Don't look at companies to be the source of
basic fundamental research, but look to the government, in this
case, primarily the Defense Department to provide that foundation
on which companies will then build.

From the Commission's point of view, from a national security
point of view, that's sort of a very important issue. If the Chinese
become the world's leader in cell phone manufacture, that's one
thing, which may or may not be a good thing. But if they become
an innovation leader in fundamental research that leads them to
a whole set of defense innovations, that raises a whole set of other
implications.

My assumption has been, and maybe-correct me if I'm wrong-
that's part one, is that if there's going to be a groundswell, if you
will, of basic research in China, that too may be led by the govern-
ment or by government-sponsored think tanks, the Academy of
Science, whatever it is, as opposed to companies. So one part of the
question is: Is that right?
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But second, more important: Is it likely that the Chinese govern-
ment is going to be smart enough to figure that out and undertake
to spend a significant part of its resources to do that kind of thing
or not?

Mr. EVERETT. I think there's a good likelihood it's well underway
today in the government, to focus on the research efforts. My sense
is there's a careful balance between research and development
that's important from a political and economic standpoint in China.
From a development standpoint, the product development engine,
there's a cost-down structure that's there, is a very important con-
tributor to employment of the Chinese people, which is a political
issue. They want to maintain a low unemployment rate, which
would be very desirable. And there are all kinds of economic struc-
ture that's put in place in support of that, the tying of the R&D
to the dollar, and so forth, that you can go look at. Those are devel-
opment-oriented activities.

On the other hand, the university system is well cultivated, well
financed, well funded, well directed by the Chinese government in
a very efficient and focused area. And they're putting in those ca-
pabilities. So I think they have probably broke the code, if you will,
on what they need to do to run both development-oriented activity
and a research-oriented activity.

Commissioner RE1NSCH. Mr. Rieschel.
Mr. RIESCHEL. If I could comment in one particular area that has

been an area of focus for me for the last couple years. In the area
of energy there's probably 30 fuel cell projects right now in the Chi-
nese national universities and labs.

And I know of about 50 solar and other energy-related projects.
And they're really at fundamental levels of research. These are not
product-oriented. These are really fundamentally improving under-
lying material science for the energy market, which makes sense,
given China's somewhat insatiable demand for electricity and other
sources of energy, but that area is absolutely one where I haven't
seen quite the same level yet in the U.S. educational infrastructure
that I've actually seen in China.

Commissioner RE1NSCH. Mr. Wong.
Mr. WONG. Yes, I'd like to add also that there's a crossover point

between product development and basic research, particularly
when you're looking at something like semiconductors. If you're
meeting or exceeding Moore's Law, you're coming very close to
doing something dramatic in terms of research when you're just
trying to develop the next generation product to remain competitive
with your competitors. And that really ups the capability of semi-
conductors. It also ups the capability that it offers for doing some-
thing like nuclear modeling or something like that, as you well
know.

So I do think that they are innovators in the sense that, as they
develop products that are at the high end, they're necessarily going
to be getting closer to the cutting edge of research and develop-
ment.

Plus I would say that I've noticed, when we've been out there,
that the government and the technology parks are really making
an effort to create what they call incubation spaces for small inno-
vative Chinese technology companies-where these guys are rent-
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ing time on design tools so they don't have to invest in them them-
selves, trying to get them to ramp up and be very innovative and
entrepreneurial. So I think that everything is going on-State-
sponsored big projects as well as little projects.

Commissioner RE1NSCH. Thank you.
Chairman D'AMATO. Thank you. I have two quick questions.
Mr. Rieschel, mentioning alternative energy sources, do you no-

tice Chinese venture capital-I'm not talking about American ven-
ture capitalists, but Chinese venture capitalists-going into things
like alternative energy investments and research?

Mr. RIESCHEL. Yes.
Chairman D'AMATo. You do?
Mr. RIESCHEL. And there are two primary sources. There is a

great deal of informal venture capital there that's-we would call
it here "angel money."

Chairman D'AMATO. Yes.
Mr. RIESCHEL. And there it's primarily the large family institu-

tions that literally have hundreds of millions of dollars of assets.
And those groups have been quite aggressive in starting the seed
financing of a number of these projects. And there's also a great
deal of Taiwanese money that is now not really investing that
much in Taiwan but is really moving into the mainland from an
investment perspective quite aggressively. So I think there is quite
a bit of capital there.

Chairman D'AMATo. You're citing about $2 billion in U.S. ven-
ture capital going in this last year. How would you compare the
macro? Is there a way that you could have a feel?

Mr. RIESCHEL. It's much larger than what the institutional ven-
ture capital investments have been, but I can't give you a calibra-
tion on whether it's twice as large or five times as large.

Chairman D'AMATo. Thank you.
Commissioner Bartholomew.
Commissioner BARTHOLOMEW. Thank you, Mr. Chairman. And

thank you to all of our panelists. This is very interesting. It's al-
ways useful for us to hear from and talk to people who are actually
doing things on the ground. We get a better understanding of the
complete picture.

I keep thinking about the tail-chasing metaphor that Secretary
Perry used this morning. I'm not sure if you all heard, but it's apt,
but it also talks about the world in a particular way. And I wonder
whether the world exists that way anymore.

In other words, if you are chasing some other dog's tail in front
of you but, as Mr. Everett said, that there's a government, for ex-
ample, that can change the rules at once. So if you end up leashed
in a way, the person who's chasing after you can get to you sooner
or the rules of the road might not be what they have always been
before. I think that's one of the things we're always trying to un-
derstand in terms of dealing with the Chinese government. Are
they playing by the rules, want to comply, all of these issues.

In that context I'm really trying to understand the issue about
the training of foreign students here. If we acknowledge that part
of our competitive edge has come from our universities, and I'll
stipulate by saying that I believe in the free flow of ideas, and the
free flow of people is very important to the free flow of ideas. But
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how is it in our U.S. national interest, not so much the interest of
your individual companies or your individual sectors, if we are
bringing the best and brightest from other countries here and
training them, and then they're going back home to work competi-
tively with the companies that we have here for American workers;
how does that ultimately advance our economic interests and our
national security interests? I'm just having a little bit of trouble
understanding that.

Mr. SCALISE. Well, let me just take a cut at that.
First of all, one of the recommendations we have is that we sta-

ple a green card to every advanced degree in science and tech-
nology that comes out of our universities and give those students
the opportunity to become a citizen now.

Commissioner BARTHOLOMEW. That's right.
Mr. SCALISE. Yes. And I think it's a very good idea, but beyond

that we have always had a very open attitude. As I say, we fund
a lot of research. We have no requirements with regard to those
students, where they go to work. The challenge is for our people,
our companies to work as mentors, be a part of those university re-
search efforts, and to make it attractive for those young people to
come here. We get about 70 to 75 percent of those students to come
into our companies. The other 25 have other ideas, and that's fine.

So I think it's a good idea to have that free flow of students com-
ing in. And we should get our share, more than our share, if we
just do the right things to engage with them as they're going
through the programs and make it attractive for them to come and
work with us.

Commissioner BARTHOLOMEW. Mr. Scalise, just a question on
that. When you say 75 percent of the people come into your compa-
nies, are these people who are based here in the United States
doing work of American companies? As U.S. companies become
more multinational, and that is what it is, again, you have a set
of looking after the interests of your companies, but there are peo-
ple who need to be looking at what are the economic interests of
American workers and what is happening here in the United
States.

Mr. SCALISE. No. We have over 75 percent of our employees here
in the U.S., even though 70 to 75 percent of our sales are outside
the U.S. The vast majority of our employees, and especially the
high-technology folks, the ones we're talking about here, are based
here in the U.S.

Now some of them are overseas, and there are things happening
where we're developing more of that activity, but it's by and large
here. We think it will stay here as long as we have the leading-
edge technology being developed at our universities and those stu-
dents coming out of our universities want to stay here and work.
We can be competitive, as I pointed out earlier. That's not an issue.

Commissioner BARTHOLOMEW. Mr. Morgan.
Mr. MORGAN. Can I just add one thing? I think I agree with ev-

erything that George said. I think it goes back to the key point,
and I think even Bill made it, too, this morning, is the investment
climate in the U.S. has to be attractive, because if they come here
to get the education, they stay here because there's good opportuni-
ties here. But as we discourage opportunities in the U.S., then they
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got better opportunities elsewhere in the world. And so they go
back to those places, whereas they would stay. So the thing I think
that we have to focus on as far as staying ahead is our investment
climate.

Commissioner BARTHOLOMEW. And I'd note, of course, that Sec-
retary Perry was talking about how having the foreign students
here makes our own students more competitive because they have
to work harder to keep up.

Mr. Everett, did you have a comment?
Mr. EVERETT. Yes. I strongly believe we should never waste a

mind. And I think by embracing the concepts that Mr. Scalise is
talking about here and providing opportunities and the government
stepping up and making the investments in kind to keep American
companies or Americans fully employed in new technology ventures
is probably the right thing to do here.

It's immaterial in my opinion where the intellectual talents
comes from as long as it's deployed toward growing the market-
place for knowledge-intensive products.

Commissioner BARTHOLOMEW. Mr. Wong.
Mr. WONG. Yes, one thing that I wanted to add was that I agree

with what George said about creating a good environment here in
the U.S. for keeping businesses here. But at the same time I think
there is a perception on the part of companies still that they cut
costs in terms of labor by going overseas, even at the high end. I
mean I have to hear this all day long-that we can hire three
heads for every one that we hire in Silicon Valley.

So with respect to your question, I think one of the ironic things
is that we now often see people encouraging U.S.-trained students
and engineers to go back and start offshore operations. So we're ac-
tually encouraging them to go back to their countries, and there's
no guarantee we're going to retain them more than a year, or two
years, or whatnot.

Commissioner BARTHOLOMEW. Thanks.
Mr. Chairman, just one comment and that is, of course, here we

are in the home of all of this technology. Although we're not really
talking about nanotechnology very much or biotechnology, I think
we also need to visit the implications of some of the social restric-
tions that are being put on technology and what that means for fu-
ture innovation here. Thanks.

Chairman D'AMATO. Thank you.
Commissioner Dreyer.
Commissioner DREYER. I was interested in what Secretary Perry

had to say about not being particularly concerned because the Chi-
nese intellectual climate does not favor technological innovation. I
seem to hear you all saying something different. Is that correct? I
see you nodding collectively.

It occurred to me that Secretary Perry is assuming that the cli-
mate at the top, which he correctly characterizes, also characterizes
the climate at the bottom. I think that's where I would disagree
with him. The Chinese have a saying that heaven is high and the
emperor is far away, meaning that at ground level one can do what
one wants, so long as the emperor is unlikely to find out.
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It seems to me that I see a good deal of technological innovation
happening at the lower level. So far, I see three people nodding and
two people not saying-do you want to expand on this?

Mr. EVERETT. Yes. I'll make a comment on that. I do believe that
there's a pattern to recognize here, and it's probably really appar-
ent in the semiconductor industry. If you'd roll it back to the late
'70s or mid '70s, a lot of people came here on visas, got educated,
and learned the business. One of the more prominent examples
was Morris Chang who spent a considerable amount of time at
Texas Instruments and went on to found TSMC.

Commissioner DREYER. But he's Taiwanese.
Mr. EVERETT. He's Taiwanese. But I would just want to point to

a pattern here of how things develop and how I project things may
develop in China in the future. So it takes a period of time for this
knowledge to accumulate, be transferred, taken back, and planted
in an industry to bloom.

So my prediction, and it's simply that, is in the future China will
provide a substantial amount of innovation to our industry because
they are being trained today, okay, just as the Taiwanese were
trained in the '70s and went back. So I think this is the process
and a pattern to recognize. It's also been healthy for our industry
and our business because it's enabled huge markets for goods and
services and been a great deployment of the intellectual talent
those people were born with.

Mr. SCALISE. One comment that I think is relevant to this: If we
continue to fund the university research programs at the levels we
are today, we will begin to lose ground relative to our competitor
universities across the world, and especially those in China that
are becoming aggressive to become good research universities.

However, if we address that issue, get back to where we were 25,
35 years ago and fund at the levels we must to maintain robust re-
search at our universities-and, incidentally, the way we see that
today, we are not going to create a new Bell Labs or a new Xerox
Park. What we are doing now and the way we're working it, as I
say, we fund about $80 million of research at universities, we're
doing it through a consortia arrangement and it's a virtual re-
search laboratory. We have five of these across the country: One at
Berkeley, one at UCLA, Carnegie-Mellon, Georgia Tech, and MIT.
But we also engage another 35 universities as a part of that con-
sortia to do basic research. We're funding basic research here.

As long as we do that we will still attract a very large percentage
of the very bright students from outside the U.S. and many of
those will want to stay here. And I think we ought to continue to
focus on that: Fund the research at the universities; make sure
we're at the leading edge so if there is something that attracts
these young people, why they want to come here as opposed Uni-
versity A, B, and C in some other part of the world; and then we'll
get our share of them here if we have the right investment policies
and programs that make it a viable opportunity to run a business
here.

Mr. RIESCHEL. If I could have one comment. I think there's an
interesting example of how and why you need to separate the ide-
ology and the value system that people appreciate. So I think Mr.
Scalise's comments on people coming here and getting an education
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having the ability to stay here, even if they choose not here, is ab-
solutely-is absolutely huge.

If you look at the fact that my family's currently living in the
Shanghai area, there's 700,000 Taiwanese nationals living in
Shanghai in one metropolitan area. They're not there because they
embrace the culture and value system of the Chinese government.
They're there because they can make money.

And so, as these students come here, if they don't have the incen-
tive and if we aren't allowed to structure the companies in such a
way to provide the incentives, to keep the best and the brightest
people that come out of our educational system here, they will go
someplace to start that career. And that's just fundamentally, fun-
damentally at the very basis, I think, of everything that we have
to do.

Chairman D'AMATO. Mr. Wong.
Mr. WONG. Well, one thing that I've been struck by is that we

seem to be giving a lot of credit here and making assumptions that
everything's always aboveboard. I don't profess to have any par-
ticular great secret knowledge here, but I mean one thing we need
to keep in mind is that not everyone's happy about the way things
have gone.

For instance, we laud the fact that the Shanghai foundry indus-
try has come up so quickly, maybe not up to the best wafer fab
technology they can do in Taiwan or at IBM, but very quickly,
within a year's time. But at the same time TSMC last year sued
SMIC because they alleged that they stole all their trade secrets,
and that's how you could do it in a year. They didn't win, but they
settled it for $175 million. So there are some very interesting
pleadings in that case that are publicly available, and I would rec-
ommend that people look at those, because it's certainly something
that, whatever the truth is there, you need to be aware of when
you're a U.S. company and you're going overseas, not only with
your own operations but also in terms of who you're partnering
with.

Chairman D'AMATO. Yes.
Mr. MORGAN. I want to add a point. I think it's very important

that our ambassador and consul capabilities in a place like China
be quite strong, and we have some good people there. I'm not sure
we have enough of them and enough of a charter, but I found in
Japan, let's take as a example in the '80s when there was a lot of
issues, intellectual property, getting squeezed out, different things.
The government people there, by their ability to communicate with
their government people, you don't want to go court in Japan nor
do you want to go to court in China, but you can get a lot accom-
plished if your government understands your challenges and the
issues that you have and can weigh in with you, so it's important
to have good people involved in these things, and it helps a lot. I
don't want to underestimate how helpful that is.

Chairman D'AMATO. Thank you. I have two quick questions.
Mr. Rieschel, this whole question of IPR theft, doesn't that put

a chilling effect on some of the activities of venture capitalists that
are worried about going in there and, Wild West, and you come out
with nothing and somebody else owns your stuff? Isn't that a big
factor and a chilling effect, or is it not?



62

Mr. RIESCHEL. I think it is and so you don't invest in areas
where that's easily accomplished. I don't think we would be making
any investments in the package software business in China, where-
as you would invest in a software company where the software is
hosted on the cellular infrastructure and it's an application that
people are buying and selling through the cell phone; because then
what you have to do is you-there's no package to actually rep-
licate. There's nothing to steal. It also puts you on the wrong side
of trying to steal from China Telecom, China Unicom, and China
Mobile, who the government's far more likely to be supportive of.

And so I think you have to pick the areas that you're going to
invest in. If it's a product-software, in particular, has been a chal-
lenge. The more complex the software the less theft. But at the
same time, the more complex the software the less successful it's
been in the market. That is not at all been a successful market for
large complex applications over the last 20 years or so.

Chairman D'AMATO. Thank you.
And I have another question on the question of deterrent and

chilling effects. There are some people who argue that essentially
what Mr. Wong calls the Chinese government or Chinese are mas-
ter of the game of attracting foreign investment, but once you're in
there you have this very nationalistic government which has cer-
tain very-they're very centrally directed toward building a strong
China and building strong Chinese industries.

Now you've been in there 20 years. So I think it would be inter-
esting to hear your perception of to what extent you can survive
in China despite the fact that the Chinese obviously want to train
and build their own domestic industries with the technologies that
you're bringing in. How do you cope with that?

Mr. MORGAN. Well, you know a lot of that was also true in
Japan. I was a venture capitalist at one time and had a very small
company in the '70s that grew quite a bit over the years. You know
one of the problems with intellectual property was right here in the
Valley. Now you do have a court of law that can help you in that
sense, but you didn't have that in Japan.

But you have to take a really proactive stance to protect your
technology. That just has to be a strategy from the beginning.
There's going to be some leakage. You have to assume that. So you
pick and choose your fights.

You use all your resources and the resources are potential legal
characteristics where most of these markets aren't for-a lot of
products are global markets nowadays, so you can sometimes pro-
tect yourself in another marketplace because they have to go out-
side to build their business. PR, I mean the ability to have bad
publicity is not a good thing for a lot of these companies trying to
get started there.

The third thing is the government. In other words, your govern-
ment is there asking questions, concerned about this sort of thing.
In a lot of cases their government will respond. Now they'll drag
their feet and they'll do all the sort of normal things that people
do to do what they continue to do, what they want to do. But if
you really have your focus on it and they know that, then they're
going to work-they'll help more or they'll help solve some of those
problems.
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So I think it's just a major part of your whole strategic and tac-
tical day-in and day-out effort to protect your property.

Chairman D'AMATO. Thank you.
Commissioner Mulloy.
Cochair MULLOY. I want to thank you all for taking time to be

here today. Mr. Wong, I particularly enjoyed reading your testi-
mony, which I found very interesting. S one who began his own ca-
reer in the Foreign Service, I welcomed your insights very much.

Mr. Scalise, you say in your testimony that it's not in our na-
tional interest to try to compete as a low-cost supplier because then
there aren't high-paying jobs for our people, right? Our goal must
be to create high-wage jobs here, which can only be achieved with
higher productivity, and products that command a premium in the
marketplace. But what worries me from what I'm hearing here and
from other testimony, the Chinese have a clear sense of national
mission of what they're about in building this high-tech strategy.
I don't see any vision in the United States about what we're doing.

Mr. Wong tells me you can hire three R&D people in China for
what you can get here. I'm told that some of our own American-
born students are less inclined to go into these fields because they
sense that, too, that this is moving, and that why should they go
into a profession that may be moving. Yet it's essential for us that
we have our own students get into this field.

We had testimony last year that the Chinese offer incentives to
bring the Chinese-trained students that we have trained and
brought up and invested in, taxpayer money invested in, give them
a good education, the Chinese government is offering them real in-
centives to bring them back to China.

So when you look at all of that you begin to say, we've got to
bring more and more foreign students in and educate them. I was
here in the 1950s when Sputnik went up and we put a lot of money
and we had American students who learned science and math and
could do it. Is there something inherently wrong with our own stu-
dents, or is it that we don't give them the proper incentives? We're
not telling our people what is really going on here and what's the
inevitable conclusion if we stay on the road that we're presently on.

That's what I'm hearing and that's what I'm getting. I'm hearing
the venture capitalists are now moving the money that might be
invested here, hiring people here. It's now going there. With a $700
billion current account deficit, I say where is all this headed and
what does it mean?

So I just throw that out for anybody who wants to make an ob-
servation.

Mr. SCALISE. Let me make a comment on that. First of all, when
you go back and look at the period after the Second World War-
remember, we were the last country standing.

Cochair MULLOY. Yes.
Mr. SCALISE. Everyone else was flat on their flat back trying to

figure out where they were going to go next. We had a 15-year ad-
vantage on the rest of the world to get the technology into place,
get our university research programs. We established the National
Science Foundation. We did a lot of very visionary and creative
things at that stage. And we've led that parade now for 50 years.
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Today we have a number of competitors out there, and they're
getting better. Their universities, their research universities are
not up to our standards. There are probably some around the world
that are close to being competitive, maybe even competitive, but
when you look at the full complexion of the U.S. university re-
search system, it's by far the best in the world.

As long as we maintain that and we maintain the student-flow
through those universities and get our share of the students, wher-
ever they come from in the world, it doesn't matter. We need the
best and the brightest, wherever they come from. But then we have
to have, as I said a few minutes ago, the investment policies here
that allow those young people to then exercise that capability that
they've taken from these universities, that knowledge that they
have accrued and put it to work here as opposed to somewhere else
where they're trying to make it more attractive.

That's why we focused on just one element of this thing today,
and that is the manufacturing part of it, because when it comes to
the research-our research is still the best. The innovative prod-
ucts we're coming out with, yes, there are competitors, but we still
have, by and large, the best innovative products around. And we
can maintain that as long as we keep that best and brightest com-
ing through our university system.

So if this ecosystem that needs to be nurtured, you can't look at
just a piece. We're not worried about how much we pay these very
bright people, the payback is very, very high. Our average income
here in the U.S. is $96,000 for each employee, and we have about
75 percent of our labor compensation here. We pay on average, yes,
25,000 or 26,000 overseas. So Alan's comment about three to one,
that's true. But they are not necessarily quite the same engineer
as this engineer we're talking about that's coming out of MIT and
Stanford and a whole host of other great research universities.
They're good.

As they come out of IIT in India in certain specific areas, they
are exceptionally good. So it's not a one-in-zero here. It's a very
complex set of issues. But when you look at it in its broadest con-
text, we can be very, very competitive with very good jobs and all
the second- and third-order effects that flow through that if we
maintain leadership in these technologies that are evolving, no
question.

Cochair MULLOY. Mr. Morgan, you're involved on the President's
Export Council and in a science and technology program with the
President?

Mr. MORGAN. No, just the Export Council, but I've been on the
previous President's Trade and Export Commission and Semicon-
ductor-

Cochair MULLOY. Do you sense, from your contacts around the
Administration, that they understand what is really going on here
in terms of China having a national vision?

Mr. MORGAN. Yes, frankly, I do. The problem is there are only
a few people in any part of the government that has much of an
appreciation, is one of the challenges. We had really an excellent
trip with Secretary Evans last June and met with the top leaders
there. Of course, I've watched this for 20 years, known closely some
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of the key people there. They just have an experience that we don't
have.

Most of their political leaders have run cities. Many of them have
run industrial operations. Now they're a communist kind of plan
set, kind of mindset in the old days that's changing, but they un-
derstand what it takes to make an organization and a strategy
work. It's not quite as political in that sense.

Where we have difficulty I think is we don't have enough people
in the supporting areas throughout the government, particularly in
the legislative side, to have spent time in these places and under-
stand the issues. Most of them are pretty focused on their locale,
and I think that's just the way it is. I've thought about how to
change that. I've actually gone and spent dinners, offered to invite
the staff and spend an evening with some of their staff, but you
know most of them have other issues that they'd rather spend time
on than China and Japan most days. So they're just ahead of us
in that sense.

Cochair MULLOY. Thank you.
Chairman D'AMATO. Let's see. We have Commissioner Wortzel.
Commissioner WORTZEL. Gentlemen, thank you very much for

being here and sharing your time with us.
Mr. Wong, I would like to draw you out, if I could, on a par-

ticular aspect. On page 2 of your testimony you talk about "the
risks remaining high in an environment where encryption methods
must be acceptable to the local authorities and the host govern-
ment must be given the encryption keys" when you're dealing with
software, and that creates particular risks.

As I look ahead, Professor Henry Rowen later today is going to
talk to us about central government, ownership, and involvement
in technology and technology development. He says and he's
quoting someone-1950 to 1978, the Chinese Academy of Sciences
owned all the technology, and since reforms, post 1978, 40,000
products were passed on to companies. By 1987 the Academy had
spun out several dozen high-tech companies, including computer
companies, Legend or Lenovo, and China Daheng, information
technology. So we've got this situation where the central govern-
ment is at a certain point really doing all the research and parsing
out things to go into development, where it wants it to go for the
reasons it wants.

Now supposedly this is all changed and there are private compa-
nies, foreign investment. But you seem to imply that there con-
tinues to be collusion between parts of the central government and
local governments and private companies to actually gather tech-
nology and to bypass technology controls as part of this government
effort. Is that what you're implying?

Mr. WONG. Well, I wouldn't say that I'm implying it as some-
thing that I know. It's something that I fear. With respect to
encryption, what I am worried about is not software encryption,
we're worried about our own information. When we want to be con-
nected here, we want to have our server, all the data in it,
encrypted and sent back to here or through our other servers some-
where else in the world.

Commissioner WORTZEL. A business practice.
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Mr. WONG. Exactly. And this is what our information security
people would want typically, whether we were in France or wher-
ever. Well, here you would just use whatever you feel like, what-
ever system you feel is most secure. And, of course, you would feel
that, as long as you have a high level of confidence in it, it's not
vulnerable to attack by your competitors or by any authorities.

Well, there we were told that you could use certain methods and
that you needed to give them the key to it. So my assumption is
that anything you put in there they can have if they want, at least
as far as the authorities go. So to what extent they do, I don't
know, but it makes us concerned that you better be darned careful
of what you put in there. And we are. Other companies are too.

There are companies where all the printers in a facility are in
a locked room and only two people have the key. There are no USB
ports. There are no disk drives to copy anything. In many cases,
I mean you really just have to think-where am I going to locate
the data? Are the people onsite there only going to be able to enter
data, can they get data out, to what extent can they get data out?

As far as collusion goes, I don't have any hard facts. I've worked
for the government before. I mean I've heard things. You've all
heard things, I'm sure. But one thing I think is public knowledge
is that we keep making a comparison between Japan and China.
I think it's publicly known, although not that often talked about,
that there are in excess of 2,000 front companies here in the
United States that are either run by or affiliated with the PLA.

Those are companies that are trying to deal with, partner with
U.S. companies, and get around export controls. My assumption
would be that if you've got that many here in the U.S., that the
level of involvement with companies in China would be higher.
Which companies those would be, I don't know. Whether there's
anything covert, I don't know. But our assumption is that it's a dif-
ferent environment here-if there's a venture-driven company and
the government wants something, they're going to basically tell
them to go away unless they invest in them.

But in China, if you're a company and the government comes to
you and says, "We'd like some information either on your partner
or on what you're doing," what do you say to them? Sure, it's an
environment where I think more and more people are happy living
good lives. They want to make money. They want to own nice cars,
which they do in Shanghai obviously, but I don't think it's the kind
of environment where you can say "no" to the government.

Chairman D'AMATO. Thank you.
Commissioner Robinson.
Vice Chairman ROBINSON. Thank you, Mr. Chairman.
Well, we're still trying to get a handle on that issue of the Chi-

nese PLA or defense industrial base companies. We learned the
hard way that if you ask the question the wrong way to our intel-
ligence community, you get a very different type of answer.

In any event, we are impressed that some of the better known
Chinese companies that have sustained remarkably large growth
rates, such as Huawei, are to some of us on the Commission ques-
tionable. This is not just because of the nature of their activities
with the military and intelligence services of China, which in some
cases is a formidable one. It also involves their overseas activities,
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whether it's building a command-and-control and air defense sys-
tem for Saddam Hussein or whether it's doing similar work on a
communications network for the Taliban in Afghanistan.

In other words, we're alert as part of our mandate to look at
some of the downside risks associated with firms like Huawei that
are popular partners for some of America's largest telecommuni-
cations companies.

I was impressed by Commissioner Mulloy's intervention earlier.
We are grappling with a big picture issue here and Mr. Scalise and
Mr. Morgan have talked to this. We certainly buy the notion that
we need to retain, in effect, our share of the brightest and best stu-
dents moving through our advanced university research facilities.

And I think we're likewise impressed by the extent to which
China is trying to foster an environment and an incentive system
to recapture that talent and to ensure that it's, to the extent pos-
sible, retained by them.

I have at a visceral level the same kind of reservations that Com-
missioner Mulloy and others have along the lines of "What the
hell's going on here?" In other words, this does not smack of fair-
ness and an even playing field. China has a national program to
do this.

The question posed to you, Mr. Morgan, was, do we have some-
thing comparable. Do we even have a national recognition of the
problem, much less a set of our own incentives that compete head
to head with a country like China to ensure that we retain this
kind of talent, including the stapling of a green card on their di-
ploma or something along those lines. I happen to think that's a
good idea.

But what I'm really trying to get to here is that we're trying to
fashion a set of recommendations for the Congress. I think one of
them should be how we might bolster national recognition of the
fact that this is not just an economic matter and a competitiveness
matter but it's a national security issue for the U.S.

And, second, how we can perhaps build a database on what other
nations are doing to retain or to capture this talent versus our-
selves and see if we can, on some systematic basis, determine how
we can bring up our incentive system to match those of other na-
tions more effectively. I think this is an urgent matter and we
would value your help if you have additional thoughts on the
crafting of a recommendation from this Commission to the Con-
gress. And I don't guarantee that all of my fellow Commissioners
are going to agree with this, but I think that we would very much
like to review, at minimum, how the Congress could play a con-
structive role in, in effect, fixing this problem because the stakes
are so high.

You know if we get this wrong we are going to lose that techno-
logical scientific lead that has been the lifeblood of this country's
competitiveness both economically and militarily.

So anything you might offer in terms of a dialogue with the Com-
mission would be greatly appreciated. And if you'd like to react to
whether I'm exaggerating this concern or whether you think that
it is possible to get our arms around achievable recommendations
of this kind, I'd be interested in your views.
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Mr. WONG. Commissioner, one thing that goes back to a question
I think Commissioner Bartholomew had mentioned before-and I
think it's very important to your focus here-is that we need to in-
vest more, I think, in public grade school and high school edu-
cation, because at the higher level we are always going to be com-
petitive-at MIT, at Stanford, CalTech, whatnot. But more and
more of those students are going to be foreign students at the top
level if you don't have students with the capabilities to get in there.

And we take for granted that we just innately have the ability
and that's all we need, but it's not true. I grew up going to grade
school here in California in the '60s. At that time it was one of the
best public educational systems in the nation, in the world. I don't
think I'd want to go to my grade school or my high school today.
I'd be more worried about my safety than anything else. I mean it's
different if you go to school in Palo Alto, but I didn't.

So I would say that if you really want to look at the long-term,
it may seem like a remote issue, but it really is tied in closely to
the future of our competitiveness and our national security.

Mr. RIESCHEL. Let me make one comment.
Chairman D'AMATO. Mr. Rieschel.
Mr. RIESCHEL. I think the observation that you just made is real-

ly important and also Secretary Perry's comments this morning. If
we try to prevent someone else from doing what's really in their
best national interest or actually in the interest of their people, be-
cause one of the problems that China's dealing with is the broadest
spectrum or the broadest disparity between poor and wealth of any
country in the world, two orders of magnitude greater than the
United States, and we get criticized for that fairly broadly.

So if you're focused on preventing that, then I think that's a ter-
rible mistake. So the spirit of the conversation on what do we need
to do proactively to maintain that is such a refreshing thing to hear
and it's not something that comes across in the press and the
media very often, because it's always about how do you prevent
someone from being successful. And as long as-the global pie has
a lot of room to grow if we get ourselves together with the right
partners to make that happen. And I just want to comment that
that's such a refreshing feeling coming across from the panel this
morning. I really appreciate that.

Mr. SCALISE. I would just add one comment here. When we did
the study for the President's Council of Advisors on Science and
Technology on IT innovation and manufacturing, we went back and
looked at what we did in the 1940s to set the stage for this great
revolution that we have been the beneficiary of. And you know
Vannevar Bush laid out some very, very insightful and courageous
thoughts. And that vision was the foundation for a lot of the things
that happened.

But in addition to that the Congress then had the will to go
ahead and invest in it in a way that allowed it to unfold. I think
that's something that needs to happen again, and it has to be a bi-
partisan thing. It can't be squabbling about every word in every
sentence in every document that comes out. It has to be a decision
on the part of the Congress to say: This is something we must do
and we're going to come together and do it, and allow the National
Science Foundation to have the funding that it needs, a doubling
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of the science and technology. The physical sciences part of the Na-
tional Science Foundation is critically important today. We've al-
lowed that to lag for so long.

We're doing a wonderful job on the other side of the equation as
far as the research is concerned through the NIH and so on, but
the physical sciences, we've just let it lag far behind. We can't
allow that to continue. So getting the vision, getting the leadership,
and having the Congress come together and say: We're going to be
the ones that are going to make this happen now, is what really,
in my view, has to occur.

Mr. MORGAN. I just might make one point. I really appreciate the
opportunity to participate, and I was glad to see the perspective of
many of the Commission Members.

I would encourage you, as I think many of the people have, is
that really the investment climate in the U.S. is the key, in addi-
tion to building the support issues that we've talked about, is the
key to keeping the jobs and opportunities here.

The things that, of course, all of us know in the past few years
that are going against that, we really I think need to highlight that
early in your report, that it's important to look at it from that way.
That leads you to several conclusions that you've got better re-
search than I have to do, but if you take it as a way that we're
going to somehow block the development of China, I think you got
a disaster. You got a train wreck. So that's my major point.

Chairman D'AMATo. I think that's what Dr. Perry was saying
this morning about running faster, running faster in place. We also
appreciate your recommendations on the tax side, because that's an
area that we think we need to look at again.

Cochair MULLOY. May I just make the request, because I know,
Mr. Scalise, you gave us some very good recommendations, if any
of you in light of this talk about a national vision or strategy if it
strikes you that there's something that we ought to think about, we
would invite you to submit those to us in writing. That would be
most helpful.

Commissioner BARTHOLOMEW. Mr. Chairman, I'm sorry. Just one
more comment, which is it's interesting to hear-I can't resist this
one-at the same time we have people talking about reducing taxes
and increasing spending. And, of course, this is a terrible set of pri-
orities that our entire fiscal situation has gotten into, where we
have had reductions, tax cuts in certain places, increases of spend-
ing in other places. We have the largest deficit that we are con-
fronting. I couldn't let that opportunity pass, that it's not an easy
thing to do, is it, to cut

Mr. EVERETT. It is a huge challenge, but I have one final rec-
ommendation to make in this, and it's right to your point, Commis-
sioner. The Administration had promised an increase in the fund-
ing of the National Science Foundation, which directly addresses
the K-through-12 program in science in our schools. That's a small
amount of money in the grand scheme of things, but it is yet to be
done.

And if there is any single action that would put us on a path to
get to a plan that Commissioner Mulloy talked about, that would
be a great beacon to see that National Science Foundation funded
by the government, as it should be.
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Chairman D'AMATO. Thank you very much.
That will conclude this panel. We'll take a five-minute break.
[Recess.]

PANEL II: CHINA'S HIGH-TECH DEVELOPMENT STRATEGIES

Chairman D'AMATO. The Committee will come to order.
Our next panel this morning will look at the question of China's

development strategies, high-tech development strategies, what
they're trying to do. We have a number of experts here. From left
to right: Dr. Richard Suttmeier, Professor at the University of Or-
egon; and on his left Dr. Michael Pillsbury from Washington, D.C.;
and to his left Dr. Denis Simon, Provost of the State University of
New York in Albany; and then on his left Ms. Kathleen Walsh,
Senior Associate at the Henry Stimson Center in Boston.

We'll go from left to right. And if you would try to confine and
summarize your remarks, your presentations will all be in the
record in full, to about seven minutes. And then we'll have time for
Q&A. Why don't we go ahead left to right and start with Dr.
Suttmeier.

STATEMENT OF RICHARD P. SUTTMEIER
PROFESSOR OF POLITICAL SCIENCE

UNIVERSITY OF OREGON, EUGENE, OREGON
Dr. SUTTMEIER. Thank you, Mr. Chairman. It's a pleasure to be

here with you today. Seven minutes doesn't give us too much time
to cover a big subject. As a result I want to just make a couple
quick remarks. I think they'll come up in other presentations as
well.

I'd like to start, borrowing from Charles Dickens with the obser-
vation that China is experiencing "the best of times and the worst
of times," with regard to its science and technology. As the previous
panel pointed out, yes, indeed we do have national purpose and na-
tional programs in China. But I think that we have to remember
is national programs of that sort both accomplish things but also
don't accomplish things and produce lots and lots of problems.

So part of my position here today is to be a little bit dissenting
about the China juggernaut phenomenon and point to some of the
weaknesses that I see as a result of years of looking at these
issues.

So in terms of the best of times, this we can see fairly easily. In
many ways the Chinese are reaping the achievements of 25 years
of planning, reform, major changes in their national system of in-
novation, very significant increases in funding in the last five or six
years in terms of funding of R&D with some impressive con-
sequences: increasing publications in leading scientific and engi-
neering journals, the creation of a high-quality manpower pool and
a very good educational system, and now the commitment to a 15-
year science-and-technology development plan, which will shape
S&T to the year 2020.

But I also want to call attention to the "worst of times," as these
are perceived by a number of officials and scientists and others in
China. And these I've tried to address under the general rubric of
China's "technology trap."
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The idea here is that so much of China's rapid economic growth,
its rapid movement up the value-added chain, has been the result,
basically of technology coming in from abroad. And, as a result,
there is a growing sense of frustration in the Chinese technical
community with the fact that so much of what China produces
doesn't incorporate Chinese intellectual property, Chinese innova-
tions. And that, in turn, has consequences for the overall perform-
ance and profitability of Chinese industry.

This, it seems to me, centers particularly on what I've called in
the paper China's "enterprise problem." And the enterprise prob-
lem is basically the problem of not having your national innovation
system being centered in industrial organization, industrial cor-
porations or companies. The enterprise sector coming out of the
traditions of the Soviet model has been, in fact, quite weak as a
center of innovation and arguably still is-although we're seeing
lots and lots of very contradictory data on that point, something we
could talk about a little bit further if you want to in Q&A.

But I think that most of the Chinese policy analysts would con-
clude that you don't look to Chinese enterprises as the source of
technological innovation in China. Instead you have to look at what
had been the traditional strengths of the innovation system, i.e.,
government research institutes-especially the Chinese Academy of
Sciences and, more recently, universities.

These research institutes and universities have, I think, done
very well in the course of the reform era. Enterprises somewhat
less so. In my written testimony I give you a little bit of data on
these questions, for instance, on R&D intensity in industry.

If you look at where Chinese R&D intensity in enterprises is, as
one measure of innovative activity, it lags notably behind that of
most of the OECD countries. As a result, as Chinese enterprises,
I think, as they face this new world of market competition and
globalization are themselves becoming increasingly interested in
outsourcing R&D. In other words, they are outsourcing a great deal
of their innovation activity, rather like the way that Mr. Scalise
was referring to, I think, in terms of the creation of virtual innova-
tion networks in this country. That is, enterprise-research insti-
tute, and enterprise-university relationships I think have become
more important and are going to become even considerably more
important in the future.

I would urge the Commission not to be taken in by talk of Chi-
nas as the new technology superpower and to remember that there
are a number of the very significant vulnerabilities, as well as
achievements, that we can see in the Chinese innovation system.

Now, of course, the Chinese government is aware of these and at-
tempts to do something about them through its technology policy.
There are many different things we could talk about with regard
to a Chinese technology policy. I will just focus on one, which the
staff had asked me to address: the question of China's initiation of
a national standard strategy.

As one looks at this strategy, there is some literature cited in the
footnotes for your reference, we can see that the initiation of this
standard strategy comes very much out of either the consequences
of WTO membership and the sense that Chinese industry is dis-
advantaged in relative gains terms as a result of its deeper integra-
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tion into the international economy. In other words, Chinese indus-
try has done very well in a lot of ways, but relative to many of its
multinational partners maybe not as well as it thinks it should.

Now as a result of we have begun to see a growing attention to
standards starting in the late 1990s and on up to the present. And,
of course, this all broke into our consciousness last year as a result
of the WAPI issue, which I think Mr. Dawson will also address a
bit.

But again, if we look at this national strategy, it appears in the
first instance to be rather troublesome. It appears to be the work-
ing out of a big national industrial policy with all kinds of techno
nationalist overtones. However, I think as one begins to look at it
more carefully, it's considerably more complex. There are a large
number of actors involved, and they do not all have the same pref-
erences and the same interests in it. There is also considerable var-
iation in the politics of standard setting from standard to standard.

We were learning in the work that we've been doing on this is
that for a variety of reasons it's been very difficult for China to ac-
tually pull together a cohesive national strategy. China is now
working on a national strategy document that many foreign compa-
nies have commented on; a review of that document reveals many
of the problems they are having.

Let me point out that the standards area is one where rec-
ommendations to Congress from the Commission might be war-
ranted, especially in light of what the EU is doing with China with
regard to standards. Everybody understands, I think, that stand-
ards have become very, very important in the global economy; the
EU has become very aggressive in trying to win the Chinese over
to their views. They've put money into it, and so forth.

On the U.S. side there has been a response as well, documented
a little bit in my testimony, but I think everybody who has looked
at this issue would agree that considerably more can be and should
be done if the U.S. is going to try to engage China on standards
issues in ways that will gradually take China's formative men-
tality, or formative culture of standards, which is where it is in
China at the moment, and turn these more towards a U.S. view
how to approach standards rather than have the European view
prevail.

In conclusion, let me just note that there's no question-as we
look down the road-that China's importance in the science-based
industries of the future is growing rapidly. The R&D strategies
that are now in course will make China, or and has already has
made China, an important player in some areas of science-based
industry.

That said, one also has to recognize continuing fundamental en-
demic institutional problems that identify in my written testimony
as limitations on what China can achieve.

I would just conclude with one final thought, because I was inter-
ested this morning in the extent to which we may be seeing a grow-
ing divergence of interest in the United States on how science in
China and in the U.S. fit together in the international economy and
its global innovation networks. Increasingly, from my point of view,
after looking at these issues for a number of years, but certainly
in the last five or eight years, it seems as if American universities,
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higher education systems, American high-technology companies in
general, and the technical agencies of the U.S. Government have
all done serious assessments of what China means for them. They
have all taken China very, very seriously in an informed way and
I think have incorporated "the China factor" into their longer-term
sense of strategy and projections of their future.

One gets the sense, however, that political authorities in the
United States haven't quite gotten it, and that they increasingly
see the world differently from the institutions, above, who are the
major sources of American innovation. If true, I think it is a very
worrisome development to have the nation's political authorities
seeing the world so differently from the nation's innovation leaders.
I would encourage the Commission to give this some thought: Is
there, in fact, a very serious divergence of interest between those
who are doing the research, the scientific discoveries and the inno-
vation in American society, and the American state which is under-
standably concerned about security and shorter term economic
issues? Are the latter leading to government actions which work
against the more innovative sectors of the society such that effec-
tive coordination at the national level to advance the nation's com-
petitiveness being lost?

Thank you.
[The statement follows:]

Prepared Statement of Richard P. Suttmeier
Professor of Political Science, University of Oregon, Eugene, Oregon

China's "Technology Trap" and the
Reconstruction of the Chinese National Innovation System

"The Strategy for Technological Innovation Determines the Future of China"
In a series of revealing commentaries in China's official People's Daily this Janu-

ary, some of the most critical issues affecting its China's technological aspirations
for the 21st century were brought to the attention of Chinese readers. A brief review
of the claims made is a suitable point of departure for our discussion.

Entitled "Giving Full Play to Scientific, Technical Progress," the five-part series
begins with a critique of China's rapid growth experience, emphasizing in particular
its failure to break fully with an "extensive growth" model characterized by over-
investment and inefficient resource utilization. While movement towards a more
"intensive growth" approach (based on technological innovation, efficient resource
utilization and productivity gains) has been an objective throughout the past 25
years of reform, success has been slow, with the lack of progress becoming more evi-
dent as the environmental costs of growth have soared and the relative scarcity of
resources and environmental services have become more alarming. While the solu-
tion to the problems of extensive growth are not simply technological, the com-
mentary calls for a refocusing of Chinese science and technology policies to address
the critical challenges of resource availability and environmental degradation which
threaten the course of Chinese modernization.

In the second installment, attention is called to the problems of indigenous inno-
vation in China, in both industry and agriculture. Reiterating themes that have ap-
peared in Chinese policy discussions since China's accession to WTO, and in recent
foreign studies of Chinese industry, the commentary bemoans the fact that domestic
technological innovation has been disappointing, and has tended to make Chinese
industry subordinate to global technology leaders. In the words of the commentary,

"We should ... understand that the overall size of Chinese industry, and
the overall scale of China's economy are big, but China's industries' techno-
logical level and their abilities in self dependent innovation are still low.
... Chinese companies lack core technology, depend on foreign companies
for crucial parts, are at the lower end or the middle range of the global in-
dustrial chain, rely on multinational companies for technological support
and rely on the global sales chain. ... "
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To remedy this situation, the commentary calls for a strengthening of the nation's
research and development and the need to "... support enterprises in developing
self-owned crucial technology, in creating famous brands and in improving their
abilities in research and development."

The importance of industrial enterprises as centers of innovation is the theme of
the third part of a series. China has become very interested in the problems of tech-
nological innovation in recent years and in the concept of a national system of inno-
vation (NIS). It has undertaken extensive reforms in its R&D system in order to
create what it believes to be a modern NIS, a defining characteristic of which is the
central role to be played by industrial enterprises, rather than government research
institutes (GRIs), as had been the case under the central planning system of the
past. The development of an industrial innovation tradition, especially effective in-
dustrial R&D, in an economy which lacked such a tradition, has become a major
challenge for reforms in science and technology. Central objectives have included ex-
tensive reforms in the GRIs and the building of R&D capabilities within Chinese
companies, one important approach to which (which has had mixed success) has
been the marrying of GRI and enterprise. The central message of the commentary
is that the building of an effective national system of innovation, which will be nec-
essary for launching China on the path to intensive growth and allow for China to
control the technological terms of its participation in the global economy, are tasks
of cardinal importance at the moment, and that the key to an effective NIS is to
have industry playing the lead role. A sense of the urgency of all of this is captured
at the end of this third part in the assertion that "The strategy for technological in-
novation determines the future of China" (emphasis added).

Two other matters affecting China's technological development are taken up in
the final two parts of the commentary. In part four, the discussion turns to the im-
portance of human resources and the effective cultivation, utilization, and rewarding
of technical talent. The commentary notes that China's technical community is al-
ready quite large by international standards and is growing in quality and quantity.
It also notes the growth in output from this technical community as measured in
publications in international journals, but also recognizes that the originality of this
output has been disappointing and that even though the number of Chinese publica-
tions is growing, citations to them have not ("... the number of significant original
achievements is still small and China's international scientific and technological
competitiveness is still mired at the lower-middle level.").1 On a funding per re-
searcher basis, the Chinese contingent of professional manpower is still supported
at low levels by international standards and there is much that members of the
technical community must learn about the importance of interdisciplinary cooper-
ation in the face of exciting new research challenges which cross disciplinary and
organizational boundaries.

The final installment takes up an especially sensitive issue that has been a cen-
tral part of technology policy debates since the initiation of the open-door policy of
the late 1970s-the role of foreign technology in China and the consequences of
technology transfers from abroad for the development of the domestic NIS. China
has imported vast amounts of foreign technology over the past 20 years and this
has contributed in no small way to the quality and rapidly increasing technological
sophistication of Chinese exports. This technology transfer experience, though, has
affected the NIS negatively in two ways. Unlike Japan, and later Korea, China has
devoted considerably less energy towards assimilating foreign technology, with the
result that the technological dependency bemoaned in part two of the commentary
has, if anything, worsened. In addition, foreign technology has enjoyed a privileged
position in Chinese industry relative to domestically developed technology due both
to the often superior performance characteristics of the foreign technology, the fail-
ures of the domestic technology diffusion system, and psychological and cultural ori-
entations reflecting the belief in the superiority of foreign technology. Whereas Chi-
nese manufacturers have approached the use of foreign technology pragmatically, to
improve business performance, the commentary laments the fact that there has not
been a strong tradition of using technology imports for technological learning. As
the commentary puts it, "we should not pay attention only to increasing manufac-
turing capacity and neglect technological innovation ... the target for (technological)
imports is innovation and the creation of new self-owned technology."

1While this Chinese assessment is consistent with that of foreign observers, recent work by
Ping Zhou and Loet Leydesdorff examining Chinese publication trends points to a notable
growth in citations to Chinese-authored papers. Ping Zhou and Loet Leydesdorff. "The Emer-
gence of China As a Leading Nation in Science." Available at http://www.leydesdorff.net/
ChinaScience.
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Best of Times/Worst of Times?
In spite of the People's Daily's laments, there is no question that there has been

great progress in Chinese scientific and technological development. Taking advan-
tage of an unusual 25 years of political quiescence-long by the standards of 20th-
century Chinese political history-the Chinese government has put in place a series
of policies and reform measures which have allowed it to reconstruct the national
innovation system into one intended to make Chinese science and technology inter-
nationally competitive during the 21st century. Over the past decade, the quality
of higher education has improved dramatically, expenditures on research and devel-
opment have been rising rapidly, and Chinese researchers have captured a notably
increasing share of publications in international science and engineering journals. 2

China's successful entry into the world of manned space flight symbolizes the pos-
session of a concentration of technological capabilities which have attracted inter-
national attention, and plans are in course to significantly enhance China's profile
as a power in science and technology by the year 2020 with the initiation of an im-
portant new 15 year science and technology development plan. While these and
other such developments can be taken as evidence that Chinese science and tech-
nology are experiencing "the best of times," anxieties and frustrations about Chinese
technological capabilities are also growing, as alluded to above, even as the best of
times are savored. It might be appropriate, therefore, to suggest (borrowing from
Charles Dickens) that for China's science and technology, these are "the best of
times and the worst of times."

Following the People's Daily, we can locate the source of these anxieties and frus-
trations in what can be described as China's "technology trap." Thus, in spite of
progress on a number of dimensions of scientific and technological development,
China finds itself struggling to escape from a series of enduring conditions which
have long frustrated its hopes for indigenous technological progress. There are a
number of indicators of the problem. China's patenting activity is disappointing and
it is rare that Chinese products incorporate indigenous intellectual property. In-
stead, China's remarkable growth as a center of manufacturing, and its emergence
as a significant exporter of high technology goods, have involved a dependence on
foreign technologies which seemingly has deepened as a result of its accession to
WTO. A number of factors contribute to this condition.

First, the legacy of the pre-reform era has not been completely overcome. Inspired
by the Soviet system, Chinese institutions for research and innovation were charac-
terized by the centralization of R&D in government research institutes (GRIs), with
little attention given to developing R&D capabilities within enterprises. In spite of
beliefs that effective coordination between the activities of GRIs and enterprises
could be effectuated by central planning, the organizational differences between the
two were rarely overcome. Great efforts have been made since the beginning of the
reform era to rectify the situation, but the results have been mixed.3

As economic reforms have taken hold, and as China has become more integrated
with the global economy, the need for technological innovation in Chinese enter-
prises has risen and has created a demand for new technology in Chinese enter-
prises that was rarely in evidence under the old central planning system. The cre-
ation of this demand might be expected to stimulate China's domestic R&D system
and lead to expanded industrial research and more intimate relations between Chi-
nese enterprises, and GRIs and universities. While there have been changes in this
direction, as discussed further below, problems remain.

Chinese enterprises have long tended to regard technology originating from the
domestic research system as immature and, when available, have preferred foreign
technology. In a number of industries, therefore, Chinese firms wind up paying sub-
stantial license fees for this know-how, payments which cut into already rather slim
profit margins. At the same time, this bias towards foreign technology does nothing
to stimulate the domestic research system. These interacting factors-weak enter-
prise R&D capabilities, relatively strong government research institutes with weak
connections to industry, a high degree of dependence on foreign technology, and the
unattractive terms required to pay for that technology set the conditions for China's
"technology trap." Unfortunately, market oriented enterprise responses to life in the
trap are often characterized by the widespread pirating of intellectual property, a
response which weakens China's efforts to build a strong IPR regime. As a result,

2 Growing an average of 17.35% per year since 1998, China's GERD/GDP reached 1.31% in
2003. In 2003, China ranked 5th in the world in terms of publications catalogued by SCI, El,
and ISTP. Ministry of Science and Technology. 2004 STS DATA BOOK.3 These have included attempts to reform several hundred GRIs by merging them with enter-
prises, or by having them become enterprises themselves. There are number of indications that
these reforms have not gone smoothly.
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the efforts of China's indigenous innovators to lift China out of the technology trap
are compromised by a lack of intellectual property protection, thus perpetuating the
trap.4 Structural biases in the financial system make the funding of new ventures
difficult, and unresolved problems in China's social safety net also work against in-
digenous innovators, which also makes it difficult to escape the trap.

The Enterprise Problem
Efforts to make the industrial enterprise the center of the national innovation sys-

tem, as in the developed capitalist countries, have been strenuous over the past dec-
ade. Understanding the consequences of those efforts, however, is not easy. The
changing nature of industrial R&D in China, for instance, is poorly understood and
has led to a variety of often conflicting interpretations. 5 As recently as 1996, indus-
trial enterprises accounted for only 37% of the nation's R&D. This had risen to 60%
in 2000, and has remained above 60% since then (it was 62.4% in 2003). While there
is widespread agreement that there is much more innovation related activities oc-
curring in Chinese enterprises, the extent and significance of it remains somewhat
puzzling. The rapid rise in the share of national R&D performed by industry must
therefore be interpreted with care. It is difficult to see how the enterprise sector of
the national R&D accounts could change so dramatically in four years without con-
sidering the effects of the transformation of several hundred government research
institutes into enterprises (thus counting their research activities in the "enterprise"
category rather than the "government" category), the consequences of changing defi-
nitions of innovation related activities within enterprises as these affect the report-
ing of statistics, and an increase in support from government for industrial R&D. 6

Problems with indigenous innovation in Chinese enterprises is also evident in con-
sidering the relatively low research intensity of Chinese firms as measured by R&D
expenditures as a percentage of value added. Although research intensity is increas-
ing, for Chinese high technology industries as a whole, this percentage stood at only
4.2% in 2003 (up from 3.6% in 1999) which was notably below the average of over
20% in selected OECD countries (22.5% in the U.S. in 2000).7 It was only in the
aerospace industry (15.8%) that this measure of research intensity approached that
of high tech industries in the OECD countries. The sector reporting the largest sin-
gle amount of R&D expenditures, electronic and telecommunications equipment, had
an R&D intensity of only 5.39% in 2003. When the R&D/value added measure is
applied to Chinese industry as a whole, and not just to the high-tech sector, the per-
centage falls to 3.4% in 2003 (up from 2.3% in 1999, in contrast to the 8.2% in the
U.S. in 2000).8

The discussion above indicates that the building of a strong industrial R&D tradi-
tion in Chinese enterprises will be a long-term affair. This suggests that Chinese
firms will continue to seek new technologies from sources outside the firm, which
implies that technologies from abroad (when available) will continue to be impor-
tant, but also that relations with Chinese GRIs and universities need to be reconsid-
ered. It is useful in this context to compare China with some of the more techno-
logically advanced OECD countries. Increasingly, industrial enterprises in such
countries no longer seek sources of talent and ideas for high technology and science
based industrial innovations solely from within the boundaries of their own firms.
Instead, with regard to research and innovation, "the boundary of the firm" has be-
come quite porous with many different kinds of relationships with other centers of
knowledge creation-other companies, government research institutes, and uni-
versities-becoming common. As we know, this "outsourcing of innovation" extends
beyond national borders as well, and is one of the main characteristics of "the
globalization of innovation."

We have noted above that persistent problems between Chinese enterprises and
government research institutes and universities have been a defining feature of Chi-

4 Anne Stevenson-Yang and Ken DeWoskin. "China Destroys the IP Paradigm." Far Eastern
Economic Review. V. 168, #3 (March 2005). Pp. 9-18.

5 Cf., Erik Baark. "Hype and Hope: Evaluating China's Science and Technology Future." Avail-
able at http://www.axess.se/english/currentissue/theme baark.php#top and Cong Cao. "Chal-
lenges for Technological Development in China's Industry." China Perspectives 54:4-16 (2004)
with Albert G.Z. Hu and Gary H. Jefferson. "Science and Technology in China." Unpublished
paper prepared for the conference on "China's Economic Transition: Origins, Mechanisms, and
Consequences." Pittsburgh, PA, November 5-7, 2004.6 Blaark reports that enterprises have become increasingly active in China's national pro-
grams, participating in 10,000 of the 14,202 projects carried out under the six major Chinese
research programs in 2003, including participation as prime contractor for 14% of the projects
conducted under the 863 Program, for example. Baark. "Hype and Hope...."

7China's 2003 High-Tech Industry Almanac, compiled by the National Development and Re-
form Commission reports a R&D/value-added ratio of 7.1% in 2002.

8Ministry of Science and Technology, various.
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na's "technology trap." Clearly, however, incentives on both sides of the enterprise-
research center divide have changed, and the capabilities of many GRIs (especially
the institutes of the Chinese Academy of Sciences) 9 and universities have been no-
tably enhanced as a result of the infusion of highly trained research staff from both
foreign and domestic graduate programs, significant increases in funding for re-
search, and major, modernizing institutional reforms. In addition, with such new
policy instruments as the 1996 Technology Transfer Promotion Act and the 1998
Regulations on Technology Transfer for GRIs, the Chinese government is encour-
aging new approaches to overcoming this important feature of the technology trap. 10

It is thus quite possible that China's still evolving NIS will be characterized less
by the centrality of the enterprise than by active GRI-industry and university-indus-
try relations. The ways in which Chinese enterprises approach the "boundary of the
firm" issue and the outsourcing of research and innovation are likely to become
increasingly important factors in the future Chinese high technology, and thus
warrant our careful attention. Studies which have been conducted on the subject
suggest that outsourcing to domestic research centers (GRIs and universities) is in-
creasing,1 1 but so is interest in outsourcing to more scientifically and technologically
advanced venues outside of China. 12

Standards
There are a number of other important aspects of China's technology policy, and

strategy for escaping the technology trap, but time and space do not permit our
pursuing them here.13 Instead, I would like to address one particular aspect of
technology policy in which the Commission has expressed an interest, i.e., China's
growing interest in technical standards. 14

China's efforts to develop a national standards strategy nicely illustrate the var-
ious influences which converge in contemporary Chinese technology policy. The
interest in standards, in the first instance, is rooted in long-held aspirations for Chi-
nese technology and the belief that through technological development, China can
reclaim a position of wealth and power lost to technologically superior countries over
the course of the past 150 years. As a great country, in this sense, China should
of course have its own technical standards.

The experiences of the past two decades with domestic reforms and integration
into the international economy constitute a second source of influence. In subjecting
Chinese industry to market forces, these experiences have illustrated the signifi-
cance of technological progress for sustained market success. Along with other play-
ers in the global high technology economy, China has become intensely aware of the
increasing importance of technical standards in corporate strategy and national in-
dustrial well-being. Its entry into the WTO is a third influence which, by facilitating
the business operations in China of multinational corporations who often control
standards and international standard setting, has reinforced the lesson that stand-
ards matter a great deal. In addition, though, China's obligations under WTO in-
clude the modernization of its own domestic standards regime to bring it into
conformity with international norms, a process still in progress. Thus, the deeper
integration with the international economy resulting from WTO accession has both
obligated China to redesign its own domestic standards regime, but has also pro-
vided incentives to pursue distinctive Chinese technical standards in its technology
policy as a way of managing the increasing competition from foreign firms. Efforts
to integrate these two objectives are now in course within the Chinese government

9 The Academy's "Knowledge Innovation Program" over the past 6 years has strengthened and
reoriented the work of CAS institutes in ways that will make it an especially important part
of the changing Chinese NIS.

10 Kazuyuki Motohashi and Xiao Yun. "China's Innovation System Reform and Growing In-
dustry and Science Linkages." University of Tokyo, Research Institute of Economy Trade and
Industry (RIETI). RIETI Discussion Paper Series 05-E-011.

11 Motohashi and Yun. "China's Innovation System ... "12 Chen Jin. "R&D Internationalization and the Reconstruction of China's R&D System."
Paper presented at the conference on "Globalization and China's Development in Science and
Technology," East Asian Institute, National University of Singapore, November 5, 2004.

13 For instance, as China attempts to build new science based industries, the extent and qual-
ity of its basic research will become more important. At the moment, its basic research expendi-
tures (only about 5% of its national R&D total) are rather low in comparison with OECD coun-
tries. Although this is expected to grow towards 15-20% during the course of the 2005-2020
planning period, there is a growing debate inside and outside of China about the effectiveness
of China's large national R&D spending programs for stimulating truly creative and original re-
search.14This subject is treated in greater depth in Richard P. Suttmeier and Yao Xiangkui. China's
Post-WTO Technology Policy: Standards, Software, and the Changing Nature of Techno-Nation-
alism. NBR Special Report. Seattle. National Bureau of Asian Research, May 2004.
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as it prepares the final draft of a Chinese standards strategy document. 15 As we
try to interpret the challenges posed by China's use of standards in technology pol-
icy, it will be useful to keep in mind the following points:

Motivations. In devising a national standards strategy, the Chinese have had
to reconcile a variety of considerations stemming from the different functions
of standards in modern societies and a diversity of motivations at work as we
move from standard to standard and technology to technology. For instance,
with regard to technical standards in particular, these include concerns over in-
formation security-evident, for instance, in the controversial WAPI case 16 and
in the promotion of Linux based alternatives to Windows-while economic con-
siderations figure more prominently in other cases, especially in consumer elec-
tronics. As noted in the People's Daily series cited above, China is unhappy with
the royalties its firms must pay for licensing technologies and the impact these
have on profits. Unhappiness vis-a-vis specific products is reflected in a broader
dissatisfaction with the relative gains coming to China from its participation in
the global economy as a result of its position in the value chains of various in-
dustries. In other cases, finding standards that make possible technologies
which are more congenial to Chinese language, cultural preferences and tastes
may be an issue. More generally, China's growing technological capability, and
the belief that it is now in a much better position, technologically, to set stand-
ards, motivates standard setting initiatives, and resonates nicely with a deeper
techno-nationalism which has its roots in modern Chinese history. We should
recognize, therefore, that within a still inchoate, vaguely defined national stand-
ards strategy, there is no single motivation which drives standards development
in all technologies.

-Puzzles. The incorporation of a standards strategy into Chinese technology pol-
icy warrants our close attention, and the WAPI case certainly elicited it. How-
ever, WAPI may not be typical of Chinese standards initiatives and it, along
with the strategy as a whole, present us with a series of puzzles about China's
approach to standards. In the first instance, China's standards system is still
quite new, as is interest in using standards as a technology policy tool. The
game of standards, thus, is a new one for China, and there are a number of
signs that neither the rules, nor the skills needed for winning, are entirely
clear. While there is a growing confidence in China's ability to set standards,
it remains to be seen whether China has the capabilities, technologically, to set
standards which will be winning on performance grounds. This then points to
a second, but related puzzle-that of the role of market power in Chinese think-
ing. While appeals to market power might compensate for technological defi-
ciencies, they also carry their own uncertainties. Foreign observers remain
puzzled whether China is mainly interested in establishing Chinese standards
for the Chinese market, or whether it wants to use Chinese standards in the
Chinese market in order to lead to the propagation of Chinese standards in
international markets. There is clearly a danger, in spite of China's market size,
that the promotion of standards for the Chinese market, without due regard to
international markets, runs the risk of reducing the relevance of Chinese stand-
ards internationally.

-Actors. A third puzzle, again, relating to the consistency of motivations at work
concerns the variety of actors involved in the standards strategy and the diverse
sources of initiatives for standard setting. Among these actors are government
agencies, government research institutes, Chinese companies and industrial as-
sociations (as well as players from the international community) and it some-
times appears that there is no simple or consistent identity of interest among
them making the harmonization of preferences on standards initiatives quite
difficult. For some Chinese companies, for instance, financial success has been
found by working within an architecture of standards that has already been es-
tablished internationally. New government supported initiatives for distinctive
Chinese standards may not be welcomed by such firms. Even within govern-

15Under the leadership of the Standards Administration of China (SAC), the strategy paper
has gone through preliminary drafts (the latest being in September 2004) which have been cir-
culated to domestic and foreign stakeholders for comment. The final draft has not yet been made
public.

16China's effort to establish WAPI (Wireless Authentication and Privacy Infrastructure)
standard in 2004 led to a major dispute with its international partners which led to a remark-
able government-industry "stop WAPI" coalition in the U.S. and to the escalation of the issue
into a matter of high diplomacy reaching the Vice President's office. Although the Chinese gov-
ernment eventually relaxed its position, and thus avoided even more serious conflict, the WAPI
story continues to unfold.
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ment, there are signs that different ministries, or parts of ministries, may have
rather different views on the desirability of promoting particular standards.
Hence, if pursued without finesse, a national standards strategy could increase
domestic policy conflict, and could actually retard technological development. 17

A lack of finesse, as seen in the WAPI case, can also induce conflict internation-
ally leading to significant costs and an interruption of technological progress.
Foreign Participation. Another curiosity about the current state of China's ef-
forts to promote a national standards strategy is the role to be played by MNCs.
Foreign companies, in general, have not been happy with the access they
have been given to Chinese standard setting forums, and continue to lobby for
greater participation and transparency from the Chinese. That said, MNCs have
been active players in helping to provide technology for Chinese standards de-
velopment; the role of Siemans in the development of TD CDMA comes readily
to mind. More generally, in most of the more prominent cases of Chinese stand-
ards initiatives, foreign know-how has been an important component in the
development of the Chinese standard. Indeed, in spite of the suggestion of
techno-nationalist motivations which are evident in some cases, overall, Chinese
standard setting initiatives provide further evidence that technological develop-
ment is increasingly an international, if not global, exercise, and that a narrow
techno-nationalism is likely to be self-defeating. This is a lesson which many-
though not all-leaders of the Chinese technology policy community understand
quite well.

-Implementation and Institutional Models. Another series of interesting ques-
tions turn on Chinese strategies for implementing standards. Among these is
the extent to which China will embrace market driven approaches to standard
setting as opposed to the setting of standards by government, or by formal
standards bodies. This question is closely related to the very important issue
of whether European approaches to standards, more closely associated with the
latter approaches, will have greater influence with the Chinese than U.S. ap-
proaches (favoring market forces and action through voluntary associations).
Europe has been actively working with China to promote its vision of a stand-
ards regime, and although the U.S. has also taken initiatives with China for
bilateral cooperation, intending in part to promote the U.S. vision, its efforts
may require additional resources.1 8 Implementation issues also extend to
whether China's regulatory capacity and ability to enforce standards is suffi-
ciently developed. Such questions all suggest that China's standards strategy
faces many uncertainties and is not necessarily guaranteed success.

-The Challenge. Nevertheless, there is no doubt that China is quite serious about
developing a standards strategy and is committed to becoming an important
player in standard setting. It brings to this commitment a growing technological
sophistication, considerable market size and thus market power for promoting
its standards, and a variety of cultural preferences which are also likely to help
shape an indigenous standard setting tradition. As the discussion above indi-
cates, however, China is considerably less monolithic in the pursuit of its stand-
ards strategy than its initial stance on WAPI might have suggested. Ongoing
engagement with China on standards, therefore, is not only possible but will be
both necessary and desirable. The transitional nature of China's standards re-
gime suggest that there are still a variety of ways in which the evolution of that
regime can be shaped through various forms of cooperation and dialogue. Deny-
ing visas to Chinese technical personnel who plan to attend standards meeting
in the U.S. is not one of them.

It will be very important for the U.S. Government and the U.S. corporate sector
to monitor trends in the Chinese standards scene and deepen their analyses of those
trends. This will require, in particular, that we differentiate among cases, that there
be understanding of who the actors are in different cases and what their motiva-

17Interviews with Chinese familiar with the WAPI case, for instance, reveal that there is
considerable dissatisfaction with WAPI, technologically, and in terms of advancing Chinese
standards, many feel that it was the wrong case for testing the standards strategy which was
promoted in the wrong way.

isThe U.S. has become more active in addressing the challenges posed by Chinese approaches
to standards (seen as one of the most serious market access questions faced by U.S. exporters).
In August 2004, the U.S. and Chinese governments sponsored a large workshop in Beijing on
standards and conformity assessment (and a follow-on meeting is planned for this year). Amer-
ican standards organizations, working through the American National Standards Institute
(ANSI) have now established a presence in Beijing, and ANSI is considering a formal represent-
ative office in the Chinese capital. In addition, the Foreign Commercial Service will be posting
a standards attache to the U.S. Embassy in China.
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tions might be. It is especially important to understand the underlying organiza-
tional interests and politics involved, as well as underlying economics of the cases.
The U.S. should be supportive of the development of more market oriented standard
setting and internationalist, or techno-globalist, orientations in China, and should
strive to make WTO provisions with regard to standards more robust in the Chinese
setting. An especially important target of activities may be the formative cultures
of China's emerging industrial associations.

Given the fact that China will be playing an increasingly important role in the
corporate technology strategies of American corporations, it is important for the
public and private sectors in the U.S. to cooperate in engaging China on standards
and to develop an informed and deft approach which recognizes China's long-term
commitment to becoming influential in technical standard setting and the many
problems and uncertainties it faces in pursuing that commitment. There is consider-
able potential for a misguided strategy, and misguided responses to that strategy,
and thus for costly economic conflicts and technological frustrations and dead ends.
A degree of wisdom will be required on all sides.

Conclusion
Over much of the past 25 years, China has attempted to enhance its technological

capabilities by relying heavily on technology transfers from abroad while slowly re-
forming and improving its domestic institutions for research and higher education.
As entry into the WTO loomed larger in the late 1990s, the Chinese realized that
much more attention would have to be given to domestic research and indigenous
innovation; following WTO accession, Chinese enterprises would face considerably
stronger competition from MNCs; MNCs reluctance to transfer more advanced tech-
nology would increase; and China would be forced to give up policy tools used in
the past to encourage, if not coerce, MNC technology transfers as a cost of doing
business in China. Faced with these contingencies, China began to take the task
of building its national innovation system much more seriously and initiated a se-
ries of policies to support that effort, including a significant expansion of R&D
spending, a series of measures to move the enterprise sector to the center of the
NIS, and the promotion of a technical standards strategy.

While many of these initiatives have been successful, a careful look at them also
reveals a number of problems-many clearly related to the inherent limitations of
a national system of innovation in an age characterized by the global production of
knowledge and innovation. We should therefore not become excessively alarmed at
the more techno-nationalist themes associated with the building of a Chinese NIS,
nor taken in by facile accounts of China as a rising technological superpower. In
this connection, it is instructive to recall the many voices in the 1980s warning of
a rising East Asian techno-nationalist power and of a coming Japanese technological
domination, to ask why so many of these voices were wrong in such important ways,
and to reflect on why so many of us seemed to want to believe their message.

Clearly, there are ample indications that Chinese scientific and technological ca-
pabilities are improving, and in some cases improving rapidly. China does loom
large in the emerging world of science based industries, a world in which knowledge
production in such fields as information technology, biotechnology, and nano-
technology is both globally distributed and concentrated in local innovation clus-
ters. 19 U.S. companies, U.S. universities, and many agencies of the U.S. Govern-
ment have already recognized this fact and have incorporated "the China factor"
into their institutional plans and objectives. Unfortunately, U.S. public policy has
at times reflected a serious misinterpretation of this "new world in the making" and
China's role in it. As a result, we may be seeing a worrisome growing divergence
between a public policy orientation shaped by those in Congress, in the Administra-
tion, and in certain advocacy groups having a deep distrust of China and the in-
creasingly intimate relations with China in science and technology being pursued
by U.S. firms, institutions of higher education, and government technical agencies
who have identified China's role in this new world as critical for their own futures.

China's efforts to promote scientific and technological development inescapably
touch upon the economy-security nexus which is the concern of this Commission.
The Commission is to be congratulated for taking this subject seriously and for con-
vening this hearing. As we go forward, we will be forced to rethink our relations
with China in science and technology, and the starting point for this must be an
accurate assessment of Chinese capabilities and intentions vis-a-vis its science and
technology. As the discussion above points out, and as the expert literature on the

19 For a fuller account, see Richard P. Suttmeier. "Science and Technology: A New World in
the Making?" In Ashley Tellis and Michael Wills (eds.). Strategic Asia 2004-05: Confronting Ter-
rorism in the Pursuit of Power. Seattle. The National Bureau of Asian Research. 2004.
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subject of Chinese technological development makes clear, there are many puzzles
and contradictions shaping China's emergence as a country with internationally rec-
ognized scientific and technological capabilities, and many inconsistencies in trying
to discern its intentions. A major study now underway at the University of Oregon
with support from the NSF, (see, http://darkwing.uoregon.edu/-xyao/US China/
index.html) seeks to better understand these puzzles and their implications for the
role of science and technology in U.S.-China relations. I invite the Commission to
avail itself of this work and to call upon us if we can be of service. It is terribly
important that we get the story of China's scientific and technological development
right. Assessments of the security implications of this story which overlook its puz-
zles, contradictions, and inconsistencies, and which reject justifiable nuances, can
become highly misleading and detrimental to long-term U.S. interests.

Thank you.

Chairman D'AMATo. Thank you, Dr. Suttmeier.
Dr. Pillsbury.

STATEMENT OF MICHAEL PILLSBURY, SENIOR FELLOW
ATLANTIC COUNCIL OF THE UNITED STATES

ASSOCIATE FELLOW, INSTITUTE FOR NATIONAL STRATEGIC STUDIES
NATIONAL DEFENSE UNIVERSITY, WASHINGTON, DC

Dr. PILLSBURY. Members of the Commission, I have been in and
out of the Defense Department for 30 years and so what I say
today has got nothing to do with any affiliation I have with the De-
fense Department or any part of the U.S. Government. I'm just
going to give you the results of a research project done for the Com-
mission that really had six topics to examine.

The first one was the statement by Chinese leaders in the past
six months or so about their national strategy for innovation in
science and technology. I want to contrast what they say with the
American approach.

The American approach to science and technology I think is what
Secretary Perry said, it was part of the Defense Department's busi-
ness. Companies benefited from that, but I don't think you can find
any statement from any American president that's anything like
the Chinese leadership has been saying for the past 25 years, in
particular the past year.

The Chinese statements say: The source, the primary source of
economic growth and national strength is science-and-technology
policy. You cannot find that in any American White House collec-
tion of documents. It's not our strategy. We like science and tech-
nology. We spend a lot of money on it, but no one anywhere that
I know of says in a kind of almost religious matter these are mem-
bers of the Communist Party who have certain views on religion
and what moves history, and they're saying to each other: Chair-
man Mao, Mao Zedong had it wrong. He did not see science and
technology as the primary force of production and national
strength; Deng Xiaoping did.

Now the current president of China's best university some would
say, Tsinghua, has taken it one step further. He and his prime
minister in the past six months to a year have been repeating
something new about innovation: Our national strategy is based on
innovation here in China. We must not be tail-chasers. We must
innovate at home.

Now this is serious. When a Communist Party chairman says to
a country of 1.3 billion, "This is our new national strategy," pardon
my saying this-it's not like a Member of the House of Representa-
tives making a speech back home during recess, it's very serious.
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So section 2 was: What does this mean? Because if this has been
China's strategy for 25 years we ought to see something by now,
and they ought to be very proud of it. So I did a search of the Chi-
nese press for their claims for their biggest accomplishments in
science and technology in the last year. I list 16 of those you. And
I would ask you, especially those of you who are like I am, I was
a beneficiary of the National Science Foundation Dissertation
Grant Program and also the Sputnik shock, of course, caused a new
program called the National Defense Education Act, which was re-
sponsible for my Ph.D., so I should be very pro science and, in fact,
I am. I have been bought by the National Science Foundation you
might say. I benefited from the Sputnik shot.

So as I read through these 16 accomplishments I called friends
of mine in the scientific community to say, "Is this something im-
pressive or is this just nothing new?" I don't think I have time to
read all 16 to you, but I encourage you to go through some of these
things.

It is not easy to have cloning technology to produce a live buffalo;
the Chinese just did it. It's not easy to have a supercomputer that
operates at one teraflop, that is one trillion calculations per second.
The fastest one is in Japan at 36. We have one at about 36. They
now claim that they can scale up the new one that they've just
begun operating in Shanghai to 50, and perhaps higher to 64. Is
this something new and startling? My friends in the computer com-
munity say, "We never imagined China would do this 20 years ago."

There's something, I won't bore you, but it's called the amino
chip nanogram detector for Staphylococcus enterotoxins. The Chi-
nese Academy of Military Medicine has one of these in operation.
It is going to improve it even more. It's a great thing, frankly. It
helps detect things that should not be allowed into your borders.
I'm not saying it's a bad thing, but it's impressive. It's state of the
art.

There's something called "pebble-bed reactor technology." It
means to have your nuclear fuel inside a graphite ball so there can-
not be a meltdown. It can change the safety of nuclear reactor de-
sign so that nuclear power becomes feasible once again. We haven't
built any, as you know, in America for 35 years. Not one reactor
built here for 35 years. The Chinese just announced that they want
to build 40 reactors, and the implication is, using this technology,
which is being developed in a military area just outside of
Tsinghua University.

They're quite proud of this. Other countries are seeking to work
with China to obtain access to pebble-bed nuclear reactor tech-
nology.

Taiwan just opened up its first tailor design center in Shanghai
for circuits, after having said, in fact, to this Commission that it
would not do so. And this is one of many design centers being
opened up in the Shanghai area.

The Pentium-equivalent chip that China is claiming is going to
be patented in China so they will no longer have to pay any fees
for a computer chip technology that goes into PCs. They announced
this just quite recently. They are modest. They say it's only Pen-
tium III quality, but the key point it's the claim for the patent that
it's Chinese-owned intellectual property.
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The mini satellite project and the announcement that 100 sat-
ellites will be launched by 2020. Packetized optical switching at
10,000 times the current rate, in cooperation with Fujitsu, using
nanotechnology. I gave four examples in here of joint projects with
Japan in the area of nanotechnology that the Chinese have an-
nounced.

By the way, when these announcements are made the Politburo
usually shows up, or some of them do. They give a national science
and technology award. What's rather amusing to me is the PLA
Central Military Commission also shows up. Pictures are taken. It
would be like the Secretary of Defense and the President and Vice
President Cheney and the leadership of the Congress all getting to-
gether to award prizes every year for innovation. Actually it's not
a bad idea. There's quite a few things the Chinese do that are not
bad ideas for us to copy, including these massive tax breaks for
R&D.

Particle accelerator joint research. Okay. New router for the
Internet-won't go into this.

I then say to you, Mr. Commissioners and Madam Commis-
sioners, do you want to ask the National Science Foundation, the
White House Office on Science and Technology Policy, others who
study foreign science, others who study foreign science in our exec-
utive branch to give you a new assessment on the rapidity of Chi-
nese progress? Because if you do I suggest 20 indicators that have
not been looked at before that might provide a finer-grained anal-
ysis of just how dramatically improving the Chinese are, the oper-
ation is, especially in the last year or two. So that when you hear
someone say, "Oh, the last five years," "Oh, the last ten years,"
you've got to immediately think to yourself-this gets into my final
point about the old paradigm versus the new paradigm on the
progress of Chinese science and technology.

The old paradigm is still the dominant paradigm. And I quote to
you in my executive summary from the current issue of The Econo-
mist. The Economist starts out, its article on China, talking about
800 million people living in poverty. You have to understand all
this, they say, to understand the future of China, and that China's
leaders only dream of joining the ranks of the world's leading
economies.

The image of China we've had for 30 years under what I call the
old paradigm is: They are poor, they are backward. Sometimes it
eases into racism: They're not very bright. Yes, they can learn if
we show them how and we, nice white boys go over there and teach
them something, but they really can't ever innovate on their own.
There are about ten points of the old paradigm.

The old paradigm also has a national security angle to it, which
is that China is our friend. More than our friend, our quasi-ally,
is the term often used. Now when I was an undergraduate 200
yards from here in the '60s, I remember reading speeches by Sec-
retary of State Dean Rusk that China was basically the greatest
threat to the world and that we should all go to Vietnam, we un-
dergraduates at Stanford should all go to Vietnam and fight-and
he actually was quite explicit-to stop the expansion of Chinese
communist power into Southeast Asia. China was considered
crazier than the Soviet Union, if not as powerful.
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A little bit later in the '70s and '80s we transformed ourselves
from that paradigm, China as the greatest enemy, to China as our
quasi-ally. And the DOD, frankly, and I'm sorry to say, in many
ways I was there, took the lead. The DOD provided China tech-
nology of an extremely sensitive nature beginning when Dr. Kis-
singer offered it in 1973 in a meeting that was only declassified a
few months ago. Early warning technology and improvement of
their radar and linkages to our satellite-detection system was of-
fered in 1973.

By the time Secretary Perry was Undersecretary we were doing
surveys of just exactly how we could help the Chinese military
technology base the quickest and the best.

In the '80s one of your Commissioners was involved in this, I be-
lieve. In the '80s Ronald Reagan, who we all know is seen as a con-
servative against communism, Ronald Reagan approved six weapon
systems for sale to China. There was a vote on one of them in 1986.
Only one senator voted against. Only one Senator voted against the
transfer of a program to upgrade the Chinese fighter system, fight-
er aircraft. It was Jesse Helms. He still believed in the old para-
digm, that we shouldn't help Chinese defense technology.

So then in those days: Poor, backward, and a quasi-ally. Now I
would submit to you we may be getting into a period where there's
another paradigm beginning to take shape. We're hearing about it
from Silicon Valley and from the Japanese and from the Indians.
But we Americans, generally speaking, especially our China expert
community, I would submit, are still stuck in the old paradigm: It's
a poor, backward, friendly quasi-ally, and therefore any discussions
of improving our own science education programs, improving the
NSF budget, all the list you heard about in the first panel, most
American China experts would think "What's that got to do with
China? They're not a challenge. They're not a reason to be cited for
this."

So it's kind of sad that China is going to deny us a Sputnik kind
of shock that, according to President Bush's Science Advisory in
Colorado, in February of this year, I put his speech in here, he puts
up figures of what caused the rise and fall of U.S. science budget
funding over a 50-year period, and he makes the point, quoting an-
other person's paper he says, but he agrees with it he says, he
makes the point that it's external factors outside the community of
scientists that determine budget increases and improvements in
our ecosystem of scientific innovation. We need challenges from the
outside. We need a tail chaser who is ruthless closing in on us and
threatens to surpass us. And according to the old paradigm we cer-
tainly don't have that in China.

Thank you.
Chairman D'AMATO. Thank you, Dr. Pillsbury.
Dr. Simon.

STATEMENT OF DENIS FRED SIMON
PROVOST AND VICE PRESIDENT FOR ACADEMIC AFFAIRS

LEVIN GRADUATE INSTITUTE OF
INTERNATIONAL RELATIONS AND COMMERCE

STATE UNIVERSITY OF NEW YORK, ALBANY, NEW YORK

Dr. SIMON. Good morning. I also want to thank the Commission
for organizing this panel and also for focusing on the issue of Chi-
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nese science-and-technology development. I believe it's one that has
not been given sufficient attention. Today, I'd like to excerpt part
of my remarks to you as a way to hopefully generate an interesting
discussion about where, indeed, China is headed.

China's emergence as an increasing significant player in the
global economic and technology system raises a number of impor-
tant challenges for the United States. These challenges stem from
the fact that the rapid changes occurring in China's international
role are part of a broader set of fundamental changes in the struc-
ture and operation of the world science-and-technology system,
engendered in large part, by the onset of the process of globaliza-
tion.

Since the last decade of the twentieth century no less than five
major continental-size economies have expanded their participation
and deepened the nature of their involvement in the international
economic and science-and-technology systems: China, India, Russia,
Mexico, and Brazil. Add to this mix, the growing technological ca-
pabilities of the so-called four Asian tigers plus Japan, and we
must recognize that the world science-and-technology order is al-
ready in the midst of a paradigm change of immense consequences
for our country.

Simply stated, there is no turning back the clock insofar as the
evolving landscape of global economic and technology affairs is con-
cerned. As new competing centers of technological excellence
emerge, the U.S. will no longer be the sole or even leading rule
maker or trendsetter in everything ranging from scientific break-
throughs to the setting of technical standards.

Accordingly, it is incumbent upon the United States-the busi-
ness, academic, and government communities, to take stock of the
features of this new playing field, to alter many of our existing op-
erating assumptions about key success factors, and to prepare our-
selves for a world of more intense competition and perhaps greater
turbulence in the coming decades.

Just as we have witnessed important changes associated with
the globalization of product and capital markets, we are also wit-
nessing critical changes associated with the globalization of tech-
nology. Technological advance has been upgraded to a national pri-
ority among many countries. New centers of pronounced techno-
logical capability have started to appear outside the United States,
Europe, and Japan. As the world's leading multinational firms seek
to take greater advantage of critical knowledge and skill comple-
mentarities that now exist across a range of different economies,
the processes of technological exploration and exploitation have be-
come further globalized.

In many instances globalization has led to more rapid movement
of technology know-how overseas at an earlier point in their so-
called lifecycle. The new core competency for success in this de-
manding environment of technological globalization is the ability to
identify, harness, and manage the forces for transborder innovation
and technological advance. The hallmark of competitive advantage
in a world of globalization is knowing how to link and leverage
knowledge, information, and people expertise across borders and
cultures.
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At the forefront of the changes associated with globalization
stands China, a nation whose political leaders and technical com-
munity have placed great faith in the development of science and
technology as a tool to enhance their country's modernization and
international role. China's growing technological prowess has be-
come an increasingly important catalyst in the evolving reconfig-
uration of the world's manufacturing and knowledge networks.

Currently the most critical manifestations of China's techno-
logical advance lie in the steady quality improvements that already
have occurred with regard to the country's human resource base
and its physical infrastructure. In short order, the payoffs from on-
going economic reforms and structural change in the science-and-
technology system are likely to be more consistently realized as
well, thus further drawing China into the mainstream of inter-
national science-and-technology competition and cooperation.

I would argue that the key issue for the United States regarding
China's technological advance has less to do with how to respond
to a potential Chinese technological threat or how to deal with
China as a possible competitive adversary, and much more to do
with how we engage China as a strategy partner in a world where
scientific progress and technological advance are no longer simply
within the purview of one nation.

More specifically, the real questions are: First, whether as a
country we can truly grasp, in both political and technological
terms, and take advantage of the unique opportunities for our
country and the world, that derive from the emergence of a more
technologically capable China.

And, second, whether we have the political will and the commit-
ment to prepare, educate, and train enough people, senior and jun-
ior professionals, in science, engineering, and management, who
can interact and work effectively across borders and cultures with
their Chinese counterparts. Our strategic goal as a nation vis-a-vis
China should be to capture potential technological synergies, take
advantage of evolving scientific and technological complementari-
ties, and collaborate successfully to push out the frontiers of
science and the boundaries of technology for the mutual benefit of
American and Chinese citizens.

China's leadership sees ongoing progress in science and tech-
nology as critical to addressing three of the most important policy
problems facing their country: China's in the global economy, na-
tional security, and the creation of the conditions of a sustainable
development model.

It is clear to me that China has entered an important watershed
period in terms of the operation and performance of its science-and-
technology system. After two decades of structural reform that
began under Deng Xiaoping, the Chinese science-and-technology
system is positioned for an important takeoff. The question is no
longer if this will happen but, rather, when.

The evidence for suggesting that China has reached such an im-
portant milestone comes from a broad array of data points across
the Chinese science-and-technology system. First and foremost, it's
apparent that the inputs contributing to the formulation and im-
plementation of science-and-technology policy in China have be-
come more sophisticated and globally oriented.
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China is now focused on creating and perfecting a fully inte-
grated national system of innovation with the goal of bridging to-
gether those critical components needed to enhance the overall
yield from growing investments by government and industry in re-
search and development. Overall R&D expenditures have now
reached 1.3 percent of GDP, reflecting a rapid acceleration in
spending on R&D over the last five years.

China is now the third largest R&D spender in the world, trail-
ing only the United States and Japan. And while there are still
considerable differences in the magnitude of spending on R&D be-
tween China and the U.S., it should be realized that increases in
science-and-technology spending have grown faster than the
growth of the overall Chinese economy.

Of course, we must be careful not to mistake quantitative growth
with qualitative improvements, as large components of the Chinese
science-and-technology system still remain inefficient and ineffec-
tive users of some of these available funds.

Second, China is engineering the formation of a new techno-
logical architecture, one that is helping to redefine the rules, struc-
tures, and standards that have been in place over the last several
decades. This does not mean that government has disappeared
from the science-and-technology landscape. The most compelling
example of continued government leadership is embodied in the
State Council Document Number 18 which was issued in mid-2000
and recently revised, which continues to provide direction for the
growth of the software and semiconductor industries.

Nonetheless, like a gradual but steady volcanic eruption, the old
elements of the planned Soviet-style system are now progressively
being pushed aside as the core features of a new science-and-tech-
nology system emerge.

Third, there has been appreciable improvement in the Chinese
university sector. Not only has the system grown in terms of its ca-
pacity, only a few years ago only three to four percent of high
school graduates could enter university. Today that number has
jumped to approximately 17 percent. China now graduates more IT
engineers than India, some 350,000, compared to India's 300,000
and about 50-to-60,000 in the United States.

Major investments by universities have been made in new
equipment and related resources, and the problems of nepotism
and faculty inbreeding are being attacked as the Chinese take on
the challenge of creating a number of truly world-class univer-
sities.

Finally, and most relevant for purposes of this hearing, China
has stepped up its interests in the further internationalization of
its science-and-technology system. Most profound are those devel-
opments on the commercial side of the equation. China continues
to have a voracious appetite for acquiring foreign technology. And,
as noted by Business Week, unlike Japan there is no "not invented
here" syndrome in the PRC.

Estimates today now are that there are well over 600 foreign
R&D centers-I recently heard someone say 750-with the number
increasing steadily every six months.

We must remember that it was not too far in the past when
many foreign firms remained skittish about doing business in
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China and were skeptical about the staying power of China's re-
form program. Today, however, that situation has changed. China
is now deeply embedded in the framework of global business and
commerce. And, those companies striving to position themselves
globally will not be successful unless they have a significant pres-
ence in China; not simply in manufacturing and marketing but in-
creasingly, as suggested, in research and development.

Let me make a couple comments about the growth of foreign
R&D in China for us to better understand what's actually taking
place.

Like many other critical transitions in Chinese economic mod-
ernization drive, the growing role of foreign R&D is being driving
by a confluence of government and market forces. First, as indi-
cated, the Chinese government has emphasized the importance of
strengthening the country's technology base. And, in April 2000
new regulations to formally establish foreign R&D centers in China
were issued by MOFCOM, formerly MOFTEC. In 2002, MOFTEC's
foreign investment legislation was also modified to change R&D ac-
tivity from a "permitted" to an "encouraged" form of foreign invest-
ment, which made it eligible for all of these different kinds of in-
centives we've heard about this morning.

Chairman D'AMATO. Please summarize.
Dr. SIMON. Okay. Let me look at the implications for the United

States then.
Coming to a better understanding of the prospects for future Chi-

nese scientific-and-technological development is of considerable im-
portance for evaluating and managing the consequences of China's
political, economic, and technological evolution in the coming dec-
ades.

Globalization, complemented by economic reforms, has changed
the playing field for China. The Chinese leadership, once seemingly
daunted by the forces of interdependence and globalization, now
see enhanced opportunities for China to gain unencumbered access
to advance technology and know-how. Thinking about Chinese be-
havior in terms of tension between the forces of techno-nationalism
and techno-globalism actually creates a false and somewhat inac-
curate dichotomy for understanding China's current international
orientation. These two seemingly contradictory constructs are real-
ly part of the same behavior, with techno-nationalism and techno-
globalism intertwined in a single synergistic relationship with one
another.

The United States Government must take a new look at the tre-
mendous opportunities to be derived from Chinese scientific
progress and technological advance, and work to enhance our abil-
ity to tap into the steadily growing and improving human resource
and technological assets in China, from universities to government
think tanks to new technological enterprises. In the final analysis,
only by pursuing this path will we help to enhance our own coun-
try's innovative potential.

Thank you.
[The statement follows:]
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Overview
I would like to thank the Commission for organizing this special hearing and for

taking up the issue of China's technological development. China's emergence as an
increasingly significant player in global economic and technology affairs raises a
number of important challenges for the United States. These challenges stem from
the fact that the rapid changes occurring in China's international role are part of
a broader set of fundamental changes in the structure and operation of the world's
S&T system-engendered, in large part, by the onset of the process of globalization.
Since the last decade of the 20th century, no less than five major continental-size
economies have expanded their level of participation and deepened the nature of
their involvement in international economic and S&T affairs-China, India, Russia,
Mexico, and Brazil. Add to this mix the growing technological capabilities of the so-
called "Asian four tigers"-South Korea, Taiwan, Hong Kong, and Singapore, plus
Japan, and we must recognize that the world's S&T order is already in the midst
of a paradigm change of immense consequences for our country. Simply stated, there
is no turning back the clock insofar as the evolving landscape of global economic
and technology affairs is concerned; as new competing centers of technological excel-
lence emerge, the U.S. will no longer be the sole or even the leading "rulemaker"
or trend-setter in everything ranging from scientific breakthroughs to the setting of
technical standards. Accordingly, it is incumbent upon the U.S.-the business, aca-
demic and government communities-to take stock of the features of this new play-
ing field, to alter many of our existing operating assumptions about key success fac-
tors, and to prepare ourselves for a world of more intense competition and perhaps
greater turbulence in the coming decades.

Just as we have witnessed important changes associated with the globalization of
product and capital markets, we also are experiencing critical changes associated
with the globalization of technology. Generally speaking, there is a more general
awareness around the globe today regarding the strategic role of technology in driv-
ing both economic progress and international competition. In fact, technological ad-
vance has been upgraded to a national priority among many countries. Facilitated
by the revolution in communications and transportation, the liberalization of eco-
nomic and trade policies, and a combination of both increased domestic and foreign
investment, new centers of pronounced technological capability have started to
appear outside of the U.S., Europe and Japan. As the world's leading multina-
tional firms seek to take greater advantage of critical knowledge and skill comple-
mentarities that now exist across a range of different economies, the processes of
technological exploration and exploitation have become further globalized. In many
instances, globalization has led to the more rapid movement of technology and
know-how overseas at an earlier point in their so-called life cycle. The new core com-
petency for success in this demanding environment of technological globalization is
the ability to identify, harness and manage the forces for transborder innovation
and technological advance. This holds true for universities as well as the commercial
world. As Ghoshal and Bartlett have demonstrated in their seminal book Transna-
tional Management (McGraw Hill), the hallmark of competitive advantage in a
world of globalization, is knowing how to link and leverage knowledge, information
and people expertise across borders and cultures.

According to a business survey published in September 2004 by the Economist
among 104 senior executives from the world's leading multinational corporations
(Scattering the Seeds of Invention: The Globalization of Research and Development),
52% of the firms indicated they had plans to expand their overseas R&D activities
over the next three years. The most crucial imperative among multinational firms
is to shorten the time it takes to commercialize new innovations. The key to success,
in this regard, is fully mining the global talent pool, which involves effectively tap-
ping into "the new centers of scientific and technical excellence that are mush-
rooming around the world." In fact, it might not be too far fetched to suggest that,
somewhat akin to the patent wars of the 1980s and 1990s, the United States is
about to find itself in the midst of a global war for talent. Interestingly, in this re-
gard, China was named the top destination for future R&D growth among 39% of
those interviewed, closely followed by the U.S. (29%) and India (28%).

As indicated above, at the forefront of the changes associated with globalization
stands China, a nation whose political leaders and technical community have placed
great faith in the development of science and technology as a tool to enhance their
country's modernization and international role. China's growing technological prow-
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ess has become an increasingly important catalyst in the evolving re-configuration
of the world's manufacturing and knowledge networks. Cities such as Dalian, for ex-
ample, are now being touted as emerging centers of excellence for providing soft-
ware services for both regional and global markets. Currently, the most critical
manifestations of China's technological advance lie in the steady quality improve-
ments that already have occurred with regard to the country's human resource base
and its physical infrastructure. In short order, the payoffs from ongoing economic
reforms and structural change in the S&T system are likely to be more consistently
realized as well, thus further drawing China into the mainstream of international
S&T competition and cooperation. I would argue that the key issue for the United
States regarding China's technological advance has less to do with how to respond
to a potential Chinese technological threat or how to deal with China as a possible
competitive adversary, and more to do with how we engage China as a strategic
partner in a world where scientific progress and technological advance are no longer
simply within the purview of one nation. More specifically, the real questions are
first, whether, as a country, we can truly grasp-in both political and technological
terms-and take advantage of the unique opportunities for our country and the
world that derive from the emergence of more technologically capable China; and
second, whether we have the political will and commitment to prepare, educate and
train ample numbers of junior and senior professionals-scientists, engineers, and
managers-who can interact and work effectively across borders and cultures with
their Chinese counterparts. Our strategic goal as a nation vis-a-vis China should be
to capture potential technological synergies, take advantage of evolving scientific
and technological complementarities, and collaborate successfully to push out the
frontiers of science and the boundaries of technology for the mutual benefit of Amer-
ican and Chinese citizens as well as the rest of humankind.

Stocktaking of Science and Technology in China
To understand China's growing role in global science and technology affairs, it is

essential to appreciate a number of the critical changes that have taken place across
the Chinese S&T system over the last 5-10 years. The decision of many foreign com-
panies to establish substantial R&D centers in China is closely linked to the recent
evidence of progress in a number of key areas.

China's leadership sees ongoing progress in science and technology as critical to
addressing three of the most important policy problems facing the country: national
security, competitive success in the global economy, and the creation of the condi-
tions for ecologically sustainable development. As someone who has been working
professionally on the study of S&T advance in the People's Republic of China (PRC)
for about 25 years, it is clear to me that China has entered an important watershed
period in terms of the operation and performance of its science and technology sys-
tem. After undergoing two decades of structural reform that began under the leader-
ship of Deng Xiaoping, the Chinese science and technology system is positioned for
an important take-off the question is no longer if this will happen, but rather
when. In many ways, it appears as if 20+ years of preparation for national scientific
and technological distinction are beginning to come to fruition, with China poised
to become a major international player in science and technology if not, in the long
run, a scientific and technological superpower.

The evidence for suggesting that China has reached such an important milestone
comes from a broad array of data points across the PRC's S&T system. Let me dis-
cuss several of the most recent positive developments, all the time recognizing that
China's S&T system is not some sort of unstoppable juggernaut that knows no lim-
its; nor is it an example of a failed experiment in structural reform. China's recent
progress cannot be ignored as the following two examples indicate: (a) the develop-
ment of the Dawning-4000A computer, running at a speed of over 10 trillion oper-
ations per second (10 Tflops) and ranked tenth in the world in 2004 on the list of
the world's top high performance computers and (b) the launch of Phase II of the
Qinshan Nuclear Power Plant (Zhejiang) in May 2004, which marks the operation
of the first large-capacity nuclear power station independently developed by Chinese
engineers. There are others involving space as well as biotechnology and the human
genome. At the same time, it should be realized that there still are numerous struc-
tural hurdles and resource constraints that China must overcome before it can begin
to approach the comprehensive scientific and technological strength of countries
such as the U.S. and Japan.

First and foremost, it is apparent that the inputs contributing to the formulation
and implementation of science and technology policy in the PRC have become more
sophisticated and globally oriented. China is now focused on creating and perfecting
a fully integrated "national system of innovation," with the goal of bridging together
those critical components needed to enhance the overall yield from growing invest-



91

ments by government and industry in research and development. Overall expendi-
tures on R&D have now reached 1.3%, reflecting a rapid acceleration in spending
on R&D over the last five years. Based on country data from the AAAS for 2003,
China is now the third largest R&D spender in the world, trailing only the U.S. and
Japan. And, while there are still considerable differences in the magnitude of spend-
ing on R&D between China and the U.S., it should be realized that increases in Chi-
nese S&T spending have grown faster than the growth of the overall PRC economy
according to statistics provided by China's Ministry of Science and Technology. Of
course, we should be careful not to mistake quantitative growth with qualitative im-
provements as large components of the Chinese S&T system remain inefficient and
ineffective users of available funds. Nonetheless, it also is safe to say that current
Chinese policymakers and experts recognize that as they devote more resources into
the S&T system, they also must attack, with great vigilance and steadfastness, the
problems of bureaucratic red tape and organizational inertia that remain in numer-
ous parts of the system.

Second, driven by a combination of economic reform and globalization, China is
engineering the formation of a new technological architecture, one that is helping
to re-define the rules, structures, and standards that have been in place over the
last several decades. This does not mean that government has disappeared from the
S&T landscape; through continuing state-sponsored high technology promotion and
commercialization programs such as 863, 973, Climbing, Torch and Spark, the cen-
tral government remains a major force behind China's effort to catch up with the
West. The most compelling example of continued government leadership is embodied
in State Council Document #18 issued in mid-2000, which continues to provide di-
rection for growth of the software and semiconductor industries. That document was
followed by a MOST initiative published in November 2003 called the China Off-
shore Software Engineering Project (COSEP), which has provided much of the impe-
tus behind the further expansion of outsourcing activities, especially those targeted
at the United States and Europe.

Nonetheless, like a gradual but steady volcanic eruption, the old elements of the
planned, Soviet-style system are now progressively being pushed aside as the core
features of a new science and technology system emerge. A good example of the Chi-
nese willingness to be bold and even provocative is reflected in the Knowledge Inno-
vation Project (KIP), a major reform initiative that has been introduced by the Chi-
nese Academy of Sciences. The KIP project involves a significant restructuring effort
inside the CAS organizational framework, leading to the closing down of a number
of non-productive research institutes, the merging of others, and the introduction of
new commercial incentives to ensure that CAS research activity is more closely
linked to the needs of the economy. While we have not yet seen the full impact of
the KIP project on R&D activity inside the CAS and there still are an assortment
of obstacles to overcome, it is clear that there has been a major shake-up and the
changes are anything but modest in terms of moving away from the often rigid
modus operandi of the past and establishing new financially-oriented metrics and
performance drivers for promoting a more innovative culture.

Related to the changes occurring in the CAS is the growing role of the enterprise
as the major source of R&D spending in China. Chinese enterprises accounted for
over 60% of the money spent in 2004 on R&D in China, a major change from the
situation that existed when the S&T reforms were introduced in 1985. Chinese
firms such as Huawei, Legend, Haier, Founder, etc. are now joining foreign-invested
firms in helping to define the cutting edge for technological advance in China. For-
eign investment has served as an important ingredient in helping to stimulate
rather than constrain local technological gains, though the short-term focus of many
Chinese companies does inhibit the creation of a real "culture of creativity" inside
many PRC enterprises. George Gilboy, Edward Steinfeld and others have argued
that we have yet to see firm evidence of true innovative performance coming out
of Chinese industry. This is no doubt reflected in a close scrutiny of Chinese data
regarding increases in high technology exports. The overall level of these exports in-
deed may be growing, especially in the IT and telecom fields, but still largely
(though not exclusively) on the basis of products generated by foreign invested firms
or through the assembly of parts, components and sub-assemblies imported from
abroad. Nonetheless, I would argue that there also is discernible evidence of real
progress taking place-as a result of new competitive pressures associated with
WTO commitments, the continued opening up of the Chinese economy to competi-
tive forces, and the expanded return of larger numbers of PRC nationals from
abroad. The bottom line is that we are beginning to see an important convergence
of critical success factors that will only enhance innovative performance inside Chi-
nese industry. The path for China's technological future has been spelled out quite
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well in the following quote in Murtha's discussion of LCD technology in South
Korea:

"Stepping forward into ongoing, knowledge-driven competition begins by
taking a step back, recognizing that the point of entry is not a teacher's po-
sition, but that of a student. Follower companies can often take advantage
of equipment, materials, licenses, process recipes, and consulting services
that encompass important elements of the knowledge created by prede-
cessors who have started from nothing. Creating the vital resources needed
to succeed in a knowledge-driven industry, however, does not begin with
purchasing state-of-the-art technology, but rather with creating a basis in
people for learning how to use it. Often this means entering the industry
with current generation technology, achieving commercial yields, and run-
ning at efficient scale to build up the knowledge foundations necessary to
seize a leadership position as the next generation emerges. Substandard re-
turns or losses that come with late entry in current technology amount to
tuition, reimbursable through timely entry to the next [technology]." From:
Thomas Murtha, et. al., Managing New Industry Creation: Global Knowl-
edge Formation and Entrepreneurship in High Technology (Stanford, 2001)

Third, there has been an appreciable improvement in the university sector in
China. Not only has the system grown in terms of its capacity to produce larger
numbers of university graduates-only a few years ago, only 3-4% of high school
graduates could enter university in China-today that number has jumped to ap-
proximately 17%. China is now graduating more IT engineers than India; the Chi-
nese churned out about 350,000 IT graduates in 2004 compared to 300,000 in India
and 50,000 in the U.S. In addition, there is appreciable evidence from discussions
with a broad range of foreign-invested firms in China that the quality and skill lev-
els of graduates in the fields of science and engineering also have risen, though not
necessarily evenly across the education system. Major investments have been made
in providing new equipment and related resources to upgrade university labora-
tories and associated facilities. This enhancement of the physical infrastructure has
been complemented by the steady improvement in the quality of the faculty. Prob-
lems of nepotism and faculty "inbreeding" are being attacked as the Chinese take
on the challenge of creating a number of truly world class universities. Here again,
these improvements admittedly have not been homogenous throughout the system,
with university campuses in the West generally laggingbehind those situated along
the coast. There also are a large number of graduates that remain unemployed after
graduation; estimates are that between 750,000-900,000 will have difficulties find-
ing work this year. Nonetheless, China's universities have shown some remarkable
progress that cannot be ignored when looking at the country's human resource en-
dowment, particularly as the demand for higher skilled individuals increases in the
years ahead.

Based on data from MOST, China now claims to have the second largest stock
of scientists and engineers in the world, with the U.S. still holding the number one
position. That number reached approximately 1.3 million in 2004. Of course, on a
per capita basis, the Chinese situation still reflects a comparatively weak position,
with China being significantly behind Japan, Germany, France and Russia as well
as the U.S. The highest quality professionals remain concentrated in Beijing, Shang-
hai, and Shenzhen, a situation that must be changed if scientific and technological
progress is to diffuse to the country's Western regions and lesser developed areas.
Experienced research managers and project leaders also remain in short supply, a
fact that continues to be one of the key drivers behind recent PRC efforts to court
more Chinese who hold positions in industry and academia in the U.S., Europe and
Japan to return home to take on leadership roles. There is solid demographic evi-
dence in various scientific and technical fields that China still continues to experi-
ence a "talent fault," that is, the after-effects of the damage to the country's talent
pool wrought by the Cultural Revolution, with shortages in the numbers of senior,
experienced technical and managerial talent still quite apparent.

Finally, and most relevant for purposes of this hearing, China has stepped up its
interest in further internationalization of its science and technology system. From
the perspective of bilateral science and technology relations, while the Sino-U.S.
S&T relationship continues to grow in several areas, it continues to under-achieve
in many others. One reason is that the S&T component of our relations with China
frequently has been treated as the icing on the cake in the face of other larger U.S.
foreign policy concerns; from the Chinese perspective, however, access to U.S.
science and technology resources has been the cake itself. The unfortunate demise
of the U.S.-China cooperative program in management because of inadequate fund-
ing is just one example of a failure on the part of the U.S. to fully appreciate key
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ways to reap benefit from as well as shape the evolution of the Chinese system. On
the other hand, China's S&T relations with the European Union have become espe-
cially strategic; the European Union sees the net addition of Chinese scientists and
engineers to their own S&T programs as a key asset in its competition with the
United States. China sees Europe as an alternative partner to the U.S., with the
Europeans seemingly being more willing to place political considerations on the back
burner while they focus on the mutual benefits of enhanced S&T collaboration with
the PRC. More broadly speaking, Chinese scientists and engineers are becoming im-
portant participants in international science and technology affairs and are contrib-
uting an increasing share of papers to the world's technical literature, with there
being growing evidence that the work of Chinese researchers is being cited in West-
ern journals with increased frequency in fields such as nanotechnology, bio-
technology, etc.

Even more profound, however, are developments that have occurred on the com-
mercial side of the equation. China continues to have a voracious appetite for ac-
quiring foreign technology, and as noted by Business Week, unlike Japan, there is
no "not invented here" syndrome in the PRC. While financial constraints made it
necessary for the Chinese to rely heavily on foreign investment during the first
twenty years of the open policy, there clearly is now a stronger emphasis on secur-
ing access to know-how rather than equipment and process technologies to support
manufacturing. The PRC government has introduced legislation over the last sev-
eral years to make it attractive for foreign firms to bring not only manufacturing
and distribution to China, but also to fill out the value chain and engage in R&D
activities as well. Estimates are now that there are over 700 foreign R&D centers
in China, with the number increasing steadily every six months or so.

We must remember it was not too far in the past when many foreign firms re-
mained skittish about doing business in China and were skeptical about the staying
power of China's reform program. Since the early 1980s, Chinese leaders have been
quite forthcoming in declaring their intentions regarding the import of foreign tech-
nology and equipment to support China's modernization efforts. At that time, China
lacked a growing market as well as a normalized business environment to attract
many foreign firms, especially when it came to the transfer of high technology. And,
to the great frustration and chagrin of Chinese leaders during this period in Sino-
U.S. relations, COCOM and U.S. export controls further diminished Chinese access
to state-of-the-art know-how, especially in the telecom, computer and microelec-
tronics sectors. Today, however, that situation has changed in a fundamental way.
China is now deeply embedded in the framework of global business and commerce.
In the 1980s, management gurus such as Peter Drncker argued that American com-
panies had to have an appreciable presence in Japan to be a true global player;
today, those companies striving to position themselves globally will not be successful
unless they have a significant presence in China, and not simply manufacturing and
marketing, but increasingly, as suggested, research and development. Similarly, in
the 1980s, Japan specialists such as James Abegglen and others suggested that the
Japanese would continue to be the principal economic and technological force in the
Pacific Rim for the foreseeable future. Today, however, we can say that a funda-
mental shift has occurred in the Pacific Rim technological order; Japan's once
untouchable position as the premier technological power in the region is steadily,
albeit gradually, being challenged by the continued rise of China.

There appears to be an increasing level of coherence as well as serendipity
between the imperatives driving Chinese science and technology strategy, inter-
national competitive trends, and globalization. The need for new, expanding mar-
kets among multinational firms seems to fit nicely with the timing of China's
increased market openness along with the growing prosperity and sophistication of
Chinese consumers. More specifically, the Chinese value proposition-market access
for technology transfer-has become a meaningful attraction for many of the Global
Fortune 500. In addition, the ability of multinational firms to tap into China's labor
pool and take advantage of the rapidly upward learning curve among many Chinese
enterprises fits well with the Chinese desire to sustain high levels of employment
and to expand technology-intensive exports. Gaining higher and higher levels of
technological mastery has allowed China to assume a more central role in the global
supply chain across key industrial sectors, including telecommunications, electronics
(consumer and industrial), and information technology. Moreover, the growing de-
sire among multinational companies to capture China's knowledge assets to enhance
their local and global competitive position dovetails nicely with the PRC's objective
of gaining expanded access to foreign know-how in design, product development, en-
gineering, etc. Many multinationals now see it in their strategic interest to have a
substantive R&D presence in the PRC. In essence, China has become the new bat-
tleground for the playing out of U.S.-Japan-EU-Korea competition. Winning or los-
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ing in China now has global implications in terms of international competition in
everything from pharmaceuticals to telecommunications. This means that newer,
more advanced technologies are steadily being brought into China as various multi-
national companies seek to leverage their core technological strengths for competi-
tive advantage in the PRC and abroad.

The rapidly expanding flow of foreign R&D into China has been complemented
by a steadily growing, albeit much smaller, flow of Chinese R&D investment abroad.
These investments are largely focused on establishing technological listening posts
overseas to further facilitate the upgrading of China's technological base. Huawei,
the leading Chinese telecommunications equipment manufacturer, has over ten such
listening posts across Asia, the U.S. and Europe. Along with helping to support
Huawei's global aspirations, these operations also serve as a magnet for recruiting
Chinese talent abroad, especially among those who are not yet ready or willing to
return to China after living and working in the U.S. for several years. The vibrancy
of the Chinese technology networks around the world is one of the most dynamic
elements in helping to explain the progress that has been made since the mid-1990s.
In fact, Chinese in formation networks, which increasingly are linked to vibrant cap-
ital networks, already have become a steadily potent mechanism for helping to steer
China onto a more innovative path. In this regard, the strategic role that Taiwan
has played cannot be ignored, especially with respect to the IT sector and recent
progress regarding development of the Chinese semiconductor industry.

To more fully encapsulate the impact of globalization on China's technological tra-
jectory, I would like to offer four key hypotheses that we ought to consider as we
contemplate how far and how fast the Chinese S&T system may progress in the
coming years.

1. Unlike a number of other developing countries that have felt threatened or
under attack by the forces of globalization, China seems to have embraced the
onset of globalization. Globalization is now viewed as a strategic process for ob-
taining increasingly unencumbered access to state of the art technologies and
know-how.

2. More and newer technologies are flowing into China at an earlier point of time
in their life cycle than has occurred in any other developing economy since the
end of WWII. The product life cycle, and associated technology life cycles, have
been turned on their head in the Chinese case, even as complaints have pro-
liferated and continue to abound regarding the leakiness of the PRC system
for protecting and enforcing IPR.

3. The real strategic value of China for the majority of multinational firms lies
not in simply gaining access to cheap labor, but rather in accessing China's
higher end brainpower, that is, the cadre of heretofore under-utilized or ineffi-
ciently utilized scientists and engineers who are now part of a "global" talent
pool.

4. More and more multinational firms will not only be setting up R,D&E activi-
ties in China, but they will be looking at the PRC as a strategic partner within
their overall global innovation system, leading to even greater technological
sharing, e.g. Alcatel Shanghai Bell.

I want to stress once again that the picture I am painting is not either of an infal-
lible China or of a Machiavellian China surging forward at the expense of the rest
of the world. Rather, what we are seeing in the Chinese case are the results of 25
years of knowledge absorption and learning starting to kick in. Traveling to China
4-5 times a year for the last 20+ years, I continue to be impressed by the inherently
more open and sophisticated nature of the discourse that is taking place across Chi-
nese policymaking, business and academic circles. And, I also have been impressed
by the growing transparency of the debates regarding science and technology issues.
Foreigners, once largely isolated from policy discussions in China, are now asked to
render opinions and conduct investigations about the degree to which progress has
been made. The recent invitations provided to a broad range of foreign experts to
offer their ideas regarding China's 15 Year Comprehensive Long-term Science and
Technology Plan is just one such example.

"Grabbing the China Market By Harnessing the Chinese Wisdom"
Foreign R&D in China

In the last part of my presentation, I would like to discuss some of the features
of foreign R&D in China as a way for us to better understand where the future
might take us in terms of the interrelationship between the U.S. and Chinese S&T
systems. In the late 1970s, as part of the so-called "new international economic
order," many multinational firms set up R&D centers in developing countries as a
way to exhibit their commitment to technology transfer and Third World economic
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development. In the majority of cases, however, these R&D centers were largely
"hollow" operations, with little of substance-research or training-taking place in-
side except for some local product adaptation. Today, we see somewhat of an oppo-
site picture emerging in the case of China. While clearly not all of the 700+ foreign
R&D centers are engaged in state-of-the-art research basic or applied-and most
have eschewed a focus on basic research, there are a growing percentage of foreign
companies who are filling out their complete value chain in China by deepening
their R&D activities as part of a strategic global re-positioning of their business.

Like many other critical transitions in China's economic modernization drive and
its relationship with the outside world, the growing role of foreign R&D in the PRC
is being driven by a confluence of government and market forces. First, as indicated
earlier, the Chinese government has emphasized the importance of strengthening
the country's technology base and upgrading the innovative potential of PRC enter-
prises. Accordingly, in April 2000, MOFTEC (now MOFCOM), issued Circular
Waijingmaozifa #218, which basically formalized the status of foreign R&D centers
in China by providing guidance and details on the rules for their establishment. In
April 2002, MOFTEC's foreign investment legislation was modified to change R&D
activity from a "permitted" to an "encouraged" form of foreign investment. These
new policies complement a series of related changes that have taken place with
regard to the importation of foreign technology. Moving away from the restrictive
regulatory regime of the 1980s and 1990s, in 2002, Beijing radically revised the
existing legislation regarding foreign technology imports. In essence, the spirit and
intent of these revisions has been to promote smoother and faster movement of tech-
nology and know-how into China by shifting the PRC government emphasis toward
approval rather than tight control.

Under the new rules for foreign R&D centers, ownership structures can vary from
equity joint ventures to wholly-owned enterprises. To qualify for formal R&D status,
however, 80% of the staff must hold a college degree and be involved in actual R&D
activities. Two types of R&D activities are permitted under the legislation: (1) an
R&D center whose main purpose is to engage in the general transfer of know-how
to any entity; and (2) an R&D center that is controlled by a parent firm and is in-
volved in research for which it will be reimbursed expenses plus a reasonable profit.
In the latter case, the expectation is that the IPR belongs to the parent sponsor.
R&D centers, however, cannot engage in so-called "technology trade" that is not the
product of their own research and development efforts. These foreign R&D centers
are eligible for a range of tax incentives as well as tax relief for equipment imported
to support the R&D activities. In addition, the Chinese government has committed
itself to easing visa requirements to enable entry and exit to/from China for both
locals and foreign nationals employed at the center. Moving beyond the preferences
offered by the central government, both Beijing and Shanghai have issued their own
regulations to further encourage foreign companies to set up R&D operations in
their respective cities; some of these regulations are aimed at attracting expertise
from outside China's coastal areas by awarding residency permits, etc.

A second driver behind the growth of foreign R&D centers in China revolves
around the issue of technical standards. Since the mid-1990s, Chinese government
policy has placed a greater emphasis on acquiring technical know-how to enable
local industry to gain a greater percentage of the revenues associated with licensing
and technical standards. In January 2005, XU Jianguo, Vice Director of MOST's De-
velopment and Planning Department, announced that the Ministry will provide a
new injection of funds into R&D for the purpose of establishing 29 international
technical standards. The original program, which began in 2002, now involves more
than 2,100 scientists and experts working in such fields as environmental protection
indicators, trace element examination, textile safety, broadband local area networks,
and RFID. Given the steadily expanding size of the Chinese domestic market and
the potential weight of Chinese market power on an international level, foreign
firms have been anxious to shape or influence China's decisions regarding which
standards are being adopted in telecommunications, software, computers, pharma-
ceuticals, etc. Perhaps no area better illustrates how the competition for standards
setting has drawn in foreign R&D investment than mobile telephony. Siemens,
Nokia, Ericsson and Motorola have all made substantial investments in building out
R&D operations in China in this highly competitive sector. Nokia, for example, used
its R&D capabilities as leverage to secure a position in the CDMA handset market
in China, while at the same time hoping to secure an advantaged position by work-
ing with its Chinese counterparts on further development of CDMA technology. As
the requirements and sophistication of Chinese consumers continue to rise in the
highly dynamic mobile phone market, local R&D is needed to get new products into
the market quickly and reliably, thus helping to set trends and win market share.
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Cost-cutting considerations are clearly a third driver for attracting foreign R&D
to China. The data seems to vary from city to city and from province to province,
but the fact remains that the loaded costs of employing and supporting an engineer
in China run about 20-25% of a U.S. counterpart. The issue, however, is not always
one of cost-based substitution. In many instances, the movement of R&D to China
by foreign firms also reflects a desire to create a critical mass of talent, at affordable
rates, that can be utilized to focus on an auxiliary problem or alternative technical
solution that otherwise might be ignored and bypassed due to lack of available staff
and funds in the U.S. Moreover, the presence of an advanced technical team in
China, especially with local language skills and cultural familiarity, gives the for-
eign firm a better chance to work with local suppliers and vendors to ensure that
domestically manufactured parts and components meet required levels of quality
and performance. Once local Chinese R&D teams can be integrated culturally and
operationally within the global R&D infrastructure of a large multinational firm,
they are ready to service global markets as well as the local Chinese marketplace.
This is clearly the intention of firms such as Microsoft, IBM and GE-all of whom
have steadily grown their research presence in China.

Professional services companies in the human resources field, more commonly
known as "headhunters," have found that the demand for their services has sub-
stantially increased over the last 2-3 years. In the 1980s and 1990s, the major
headhunters, mostly based out of HK and Singapore, spent the bulk of their time
finding appropriate expatriates to take top managerial assignments in China.
Today, they have expanded their operations to Beijing and Shanghai, and their prin-
cipal focus is largely on identifying experienced PRC nationals in China and abroad
who wish to return home to assume a leadership role in these types of foreign-in-
vested R&D centers and technical organizations. Chinese scientists and engineers,
at home and abroad, are drawn to working in foreign R&D organizations because
of the nature of the projects, the opportunities for training and travel overseas,
better salaries (though not always), and more varied career opportunities. As the
staffing needs for these foreign R&D operations have grown, the result has been the
creation of an emerging internal brain drain problem, with some of the best and
brightest Chinese talent forsaking opportunities with domestic companies and gov-
ernment labs for the seemingly more exciting career path in foreign-invested organi-
zations.

Fortunately or unfortunately, depending on one's perspective, this problem may
be short-circuited by the further growth of technological entrepreneurship in China.
There is a saying in Chinese, "it is better to be the head of a chicken than the tail
of an ox" [ning wei ji ton, bu wei niu wei]. The high turnover rate for junior- and
mid-level talent in both foreign-invested and domestic R&D operations reflects their
apparent willingness to further 'jump into the sea" and embark down an entrepre-
neurial path that increasingly involves starting their own firms. This is not much
different than what happened in Taiwan in the late 1970s and 1980s in Hsinchu
Park, when many local engineers left employment with foreign companies such as
Motorola and General Instruments to open their own firms-sometimes with indi-
rect government support and even encouragement. One particular difficulty that has
already arisen in China from the rapid circulation of such technical talent, however,
deals with the security of IPR and adherence to confidentiality agreements con-
tained in employment contracts with their foreign employers. With many foreign
firms utilizing trade secrets and not always patents to protect their IPR, it is some-
times hard to prevent critical know-how from being used inappropriately in some
of these start-up firms. This also is the case with some returnees from abroad, who
have left positions with U.S.-based firms to begin an entrepreneurial journey in
China.

There are a range of other drivers that account for the step up in the number
of foreign R&D centers being established in China. Some of these factors exist on
the "push" side rather than the pull dimension. They include tax and visa policies
at home in the U.S., the growing pressures on compensation and benefits packages,
and overall problems regarding the availability of well-trained technically-oriented
individuals. Most critical, however, remains the imperative of global competition,
which continues to be creating more pressures for more sustained innovation,
greater customer responsiveness, and more rapid commercialization of new products
and services. China's role in this regard promises to be anything but passive. PRC
government policies are distinctly based on the notion that the expanding number
of foreign R&D centers will serve as a catalyst for sparking new innovative behavior
throughout the economy.

Heretofore, it is safe to say that the contributions from foreign R&D activities in
China still remain limited, though this has much to do with the fact that the phe-
nomenon is still in its early stages of development. A number of important questions
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remain, nonetheless. For example, will foreign R&D in China become an integral
part of the PRC's national innovation system? Is there a formal capture strategy in
place or being conceived by the Chinese government to ensure that the contributions
from R&D can be absorbed? And, is China's national innovation system structured
and developed to the point that it can maximize the benefits from being steadily
embedded in a comprehensive web of global knowledge networks in world science
and international engineering? At the present time, the response to these three key
questions would seem to be, "stand by, the answer is yet to be fully determined."
That said, from both a policy and organizational perspective, there has been growing
evidence that the Chinese S&T system is indeed pointed in the right direction as
it seeks to optimize the growing presence of foreign R&D activity. While the direc-
tion of China's technological progress may not be always linear, aided and abetted
by the development of continuously more cohesive relationships with the world's
leading technology-based corporations, the pace of progress will likely be more rapid
than we might anticipate.

To get more specific, so far, the identifiable contributions from foreign R&D in
China seem to lie more in the world of intangible benefits rather than concrete ones.
Nonetheless, they still are critically important as a precursor to more rapid Chinese
technological advance. They fall into the following areas, many of which in the past
have been areas of major weakness for the PRC:

" Training: technical training, cross-functional/cross-cultural teaming, and prod-
uct and process design methodology, esp. electronic design automation for short-
ened design cycles;

" Technology transfer: the diffusion of "uncodified" trade secrets rather than spe-
cific patented information;

" Standards: best practices, industry standards, performance metrics, and quality
requirements;

" Software: programming methodologies, software design architectures, systems
integration techniques, and overall testing procedures and quality assurance;

" Management: project management, business management, and management of
knowledge workers;

" Networks and information resources: participation in global knowledge net-
works;

" Spin-offs: new business ventures and entrepreneurial activity; and
" Spillovers: technical assistance to vendors and suppliers.
In the final analysis, however, as Chinese policymakers fully recognize, the R&D

activities of foreign firms in China are driven by the strategic agendas of these com-
panies. To gain a deeper, longer term commitment from foreign firms in the R&D
area, China will have to improve its overall enforcement of IPR protection. This also
is true with respect to China's efforts to develop its software industry, especially if
the country hopes to move beyond basic, low-end outsourcing activities. The need
for better IPR enforcement is often affirmed by many academic, business and legal
observers of the Chinese scene, though with little expectation that much will be
done in the short term. Strong IPR enforcement also is necessary for MNCs to be
willing to engage in more extensive basic research in China. Securing this type of
scientific-oriented research is very much coveted by China's S&T leadership. Ven-
ture capital will be hesitant about supporting technological entrepreneurship if
there continues to be pervasive apprehension that IP rights cannot be made secure.
Based on the experience of other Pacific Rim economies, the key to solving the IPR
problem in China actually lies in the degree to which the roots of local technological
entrepreneurship take hold. With locally created IP at risk, the appropriate condi-
tions will exist for local government and enterprise stakeholders to make progress
in cracking down on those who violate foreign and domestic IP rights.
Implications for the United States

At the beginning of this presentation I raised two critical questions: (1) whether
we fully grasp the ramifications of the new globalized technological environment of
the 21st century-in which China is becoming a key player; and (2) whether as a
nation, we have the will and capabilities to prosper as new rules kick in and new
success factors are defined. Coming to a better understanding of the prospects for
future Chinese scientific and technological development is of considerable impor-
tance for evaluating and managing the consequences of China's political, economic,
and social evolution in the coming decades. There are those that would discount the
importance of China's emergence in the realm of science and technology simply be-
cause they do not see ample evidence of substantial Chinese progress at this time.
In this group, are those whose analysis of China's S&T system tends to emphasize
the shortcomings of Chinese R&D performance and the continued lags in innovative
capability. At the other end of the spectrum are a range of analysts who tend to
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be alarmists about China's emerging technological capabilities, raising, at times, ex-
aggerated concerns about China's ability to acquire-through legal or illicit means-
as well as absorb and assimilate all types of know-how and equipment from abroad.
In reality, both perspectives suffer from the same weakness-they fail to capture the
complexity and dynamism of the rapid pace of change both inside and outside of
China.

Globalization, complemented by economic reforms and structural changes in the
S&T system, has changed the playing field for the PRC. The Chinese leadership,
once seemingly daunted by the forces of interdependence and globalization, now sees
enhanced opportunities for China to gain access to advanced technology and know-
how. Thinking about Chinese behavior in terms of a tension between the forces of
techno-nationalism and techno-globalism actually creates a false and somewhat in-
accurate dichotomy for understanding China's current international orientation;
these two seemingly contradictory constructs are really part of the same behavior,
with techno-globalism and techno-nationalism intertwined in a single, synergistic
relationship with one another. Techno-nationalist imperatives drive Chinese techno-
globalist behavior, fostering expanded economic reforms and greater openness-both
of which, in turn, facilitate more foreign involvement in the PRC economy through
FDI, technology transfer, and the establishment of foreign R&D centers. Techno-
globalist actions support Chinese techno-nationalist goals and objectives as broader
and deeper engagement with the international science and technology system serves
as an enabler for strengthening domestic technological capabilities. While not com-
pletely devoid of their old penchant of seeking technological self-reliance, China's
current leadership seems to grasp the tremendous utility that comes from embrac-
ing (rather than attempting to thwart) the opportunities for cross-border cooperation
and collaboration generated by increased globalization.

The United States must take a new look at the tremendous opportunities to be
derived from China's scientific progress and technological advance. An enhanced
ability by the United States to tap into the steadily growing and improving human
resource and technological assets inside of China-from universities to government
think tanks to high tech enterprises-will only help to enhance our own country's
innovative potential. In spite of some noise in the U.S. media, the good news is that
American firms are at the forefront of understanding the meaning of China's new
global economic and technological posture, though in concert with the recent NII re-
port by the Council on Competitiveness, they also seem to grasp the dangers ahead
if the United States does not expend the resources needed to upgrade our own edu-
cation system and support critical research activities in both academic and conmer-
cial settings. A growing number of American universities as well are re-positioning
themselves to take advantage of the opportunities for cross-border research collabo-
ration created by recent S&T progress in the PRC and several other countries. It
will not be long before a large percentage of American universities enter the border-
less world, with the walls surrounding traditional academic departments coming
down and departmental faculty being dispersed around the world instead of being
physically co-located in one geographic venue.

As things currently stand, however, there simply does not seem to be enough ap-
preciation in Washington, DC for how we "win" in the changing globalized world of
the 21st century. The United States Government needs to invest more in the train-
ing of a whole new generation of future leaders who are, at the same time, more
cross culturally aware, more managerially adept, and more technologically savvy
than their predecessors. To be sure, we must be more expert in our ability to mon-
itor and analyze developments in the Chinese S&T system; we currently lack suffi-
cient numbers of faculty and graduate students who are preparing for careers that
would have them delving deeply into the emerging pockets of scientific and techno-
logical excellence in places such as China. Moreover, we also must have a cadre of
individuals who are adept at seeking out opportunities and working on team-based,
collaborative projects with relevant counterparts from around the world whose
names may be even more difficult to spell than pronounce. America's technological
future is not simply tied to protecting and advancing our own national system of
innovation, but rather in creating and developing a global system of innovation,
with the U.S. in a leadership role by virtue of our enhanced global awareness
and cognition. The rise of China gives us a unique chance to test the efficacy of our
global commitment. If we simply envisage China as a foreboding technological
threat-potential and real-we are more likely to adopt behaviors towards the PRC
that will increase the chances of that becoming a reality. Or, we can view China
as an increasingly capable strategic partner that affords us critical opportunities for
seizing upon real and potential technology synergies and complementarities. As the
Chinese look on, our actions will clearly set the tone. The final choice remains ours
to make.
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Chairman D'AMATo. Thank you very much, Dr. Simon. Ms. Walsh.

STATEMENT OF KATHLEEN A. WALSH
SENIOR ASSOCIATE

HENRY L. STIMSON CENTER, BOSTON, MASSACHUSETTS

Ms. WALSH. Well, thank you very much. I'm pleased to be here,
once again, to talk about this very important issue. I commend the
Commission for taking it on and having such a cross-section of ex-
perts explore this issue. I am particularly pleased to be on such an
esteemed panel. I've been reading and exploiting the works of my
colleagues here for many years, so.

I'd like to just talk about one issue in particular that I probably
know the most about which is the foreign R&D presence in China.
There have been some new developments and some interesting dy-
namics that I think merit the Commission's attention.

As my colleague mentioned, there seems to be a growing number
of foreign R&D centers appearing in China. I think, more impor-
tantly, the Chinese have seen this themselves as an important
issue, warranting their research and analysis. The Ministry of
Commerce think tank recently put out a report. I haven't seen it
myself. I've only seen excerpts in the Chinese and international
press, but it does cite the number of 700 overall foreign R&D cen-
ters in China.

To my understanding, based on my past research, this seems to
be a very fast pace of R&D investment. Frankly, I question these
statistics. I don't know how they were measured and the process,
and I know too that the number of 600 was used in June 2004.

So we have to dig deeper into that area to find out what is caus-
ing this rate of growth and whether they really are experiencing
a rate of growth of 200 new R&D centers a year. If so that would
be phenomenal. If not, I think it's still important because there is
a lot of activity going on in China and it's concentrated in urban
areas that are increasingly becoming clusters around China's east
coast areas. So it's a growing trend, clearly, and one that the Chi-
nese themselves find to be important to their own developmental
efforts.

Its impact which the Commission is interested in is still unclear
in my view, what impact this foreign investment is having on Chi-
na's own developmental capabilities. The data is, as Dr. Suttmeier
mentioned, hard to interpret. And you can interpret it two different
ways, the glass is half full, or half empty, and we're in the process
still of doing that. But to my mind I think earlier studies on the
phenomenon of technology transfer, in particular, about the ele-
vation from production to R&D, tends to show in China and beyond
that there is a transfer of technology and learning from these for-
eign R&D centers. The data is hard to come by, but the phe-
nomenon seems to be playing itself out repeatedly. And we can as-
sume I think at least some of this is happening in China as well.

But more recent data that I think the Commission should defi-
nitely take a look at, if they haven't already, is some research done
by Gary Jefferson at Brandeis and some of his colleagues. He's
working with the Chinese Ministry of the National Bureau of Sta-
tistics, and Ministry of Science and Technology to try and interpret
the data that they themselves have collected. I think it's very im-
portant work.
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I look at it and I say it shows that there is not only the tech-
nology transfer from the foreign R&D centers, but his research
seems to indicate that the Chinese themselves are becoming more
innovative, that if you look at Chinese high-tech exports and high-
tech manufacturing, that not all of this can be attributed to foreign
investment, that the Chinese themselves are becoming more inno-
vative and even more efficient in terms of their R&D productivity
when contrasted with international statistics.

So I think this is very important work and it provides some sta-
tistical evidence for the phenomenon that we're looking at. It's not
clear exactly where this trend is headed. Certainly Dr. Suttmeier's
suggestions that this could have some two steps forward, one step
back characteristics, I think is a very important consideration as
we look at China's potential. But his research, too importantly
points out that China is moving ahead technologically very quickly.

According to both the internationally-recognized and comparative
S&T statistics, China is moving ahead quickly, continues to do so;
and the data suggests perhaps that China could experience a rapid
acceleration of capabilities, moving from the developing world to
more online or on par with developed countries and the world's
most advanced economies.

Looking at the R&D intensity, the R&D spending-per-our-GDP
statistic, you can look at it in different ways, but I think that it
rings true to me that China could potentially achieve a rapid accel-
eration in the science-and-technology capabilities, which I think
begs the question not of whether China will do this, but as Dr.
Simon has said, when and how sustainable China's growth will be.
I think that's an important question for the Commission to take a
look at, and what this will depend on. Obviously it will depend on
continued FDI, but can China achieve this rapid advance and then
sustain it and, what are the implications of that-I think this is
an area that bears greater attention.

But I think, my view is that China has put in place the infra-
structure and the education and the resources that it needs to de-
velop a more innovative system of its own-if Dr. Jefferson's anal-
ysis is correct; that the Chinese enterprises themselves are becom-
ing more innovative and that the spillover from foreign R&D cen-
ters in China is more indirect or intangible than it is tangible-
which rings true with my research-then that says a lot about Chi-
na's capacity down the road. If they are in fact doing this more
themselves than via a direct transfer of know-how from the foreign
R&D centers, this is an important indicator.

One other issue I'd like to raise just briefly. I raise it not fully
understanding the phenomenon at all but having learned that this
is a new dynamic happening in the China market. I raise it as an
area of future research, which is, as I mentioned in my testimony,
the CJK model, "CJK" standing for or shorthand for China, Japan,
and Korea.

In addition to the techno nationalist and techno globalist phe-
nomenon we've discussed, there appears also to be a more techno
regional approach to technology development in R&D, akin, of
course, to the greater China dynamic that we saw in southern
China, Hong Kong, and Taiwan as well in an earlier era; that there
may be a broadening today of this regional collaboration. The Chi-
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nese, Japanese, and Koreans have signed agreements in the IT sec-
tor to collaborate to develop new technologies.

I mention one example that I found in the press, this Linux-
based system called Asianux that has been co-developed by compa-
nies from these three countries. In conversations in Beijing, both
with industry analysts and representatives of each of these coun-
tries-although I didn't speak to the Japanese about this-this is
a trend that they all are fostering, that is, the complementarity of
their technological and economic structures nationally and as well
as industrial interests, that they see that this complements each
parties' interest in collaborating. And so whether the U.S. will have
a role in this in the future I think is a very important question that
the Commission may wish to take a look at.

I'll stop there and look forward to the questions. Thank you.
[The statement follows:]

Prepared Statement of Kathleen A. Walsh
Senior Associate, Henry L. Stimson Center, Boston, Massachusetts

Thank you Commissioners D'Amato and Mulloy and other Members of the Com-
mission. It is my distinct pleasure to speak before you once again, particularly in
the company of this very esteemed panel.*

It is particularly fitting that this meeting be held at the heart of U.S. high-tech
innovation. That Silicon Valley and other technology centers around the United
States remain home to the world's most successful and competitive technology
innovators is in America's strategic and economic interest. China's recent science
and technology (S&T) advances and growing innovative capacity present a new chal-
lenge to U.S. innovation, but not yet one that is overtly threatening nor insurmount-
able. It is emerging quickly, however, and requires vigilant monitoring and constant
analysis. Improving our understanding of China's S&T objectives, capabilities, and
future plans will aid U.S. industry, if supported by the Executive and Legislative
Branch initiatives, to maintain our competitive edge. So, I commend the Commis-
sion on holding this hearing and focusing on this vital issue.

In your invitation, you laid out several questions related to China's S&T efforts
and issues related to funding, standard-setting, foreign investment, and foreign cor-
porate R&D in China. Let me take each of these issues in order.

China's Science and Technology Policy: Current Priorities and New Direc-
tions 1

The PRC government continues to play a central role in Chinese science and tech-
nology development as well as in promoting high-tech industry innovation. As is
PRC government practice, Beijing continues to outline the nation's long-term prior-
ities and plans for S&T development. The latest of these-the 10th Five-Year Plan
(FYP) for 2001-2005-is coming to a close. Among the plan's objectives were to dou-
ble GDP by the year 2010, to increase overall spending on research and develop-
ment (R&D) to 1.5% of GDP (a goal carried over from the earlier 9th FYP), to
prioritize spending on "pillar industries" and key strategic technologies (including
information technology and electronics), and to reform China's state-owned enter-
prise R&D system in order to provide China with a capacity to leap ahead in its
economic development. Foreign investment, as discussed later, plays an important
role in China's plans and continuing S&T development efforts.

While a full account of the success (or failure) of this latest FYP plan must wait
another year, it does appear that China has made strides toward its stated goals.
Most measures of China's S&T input and output show continued growth, distancing
China further from the developing world and toward levels common in more devel-
oped, Western economies. For instance, Beijing's spending on R&D reached 1.3% of

*The author is a consultant on China and international security policy, currently directing
the Project on Post-Conflict Border Security and Trade Controls at the Henry L. Stimson Cen-
ter. The views outlined here are those of the author alone and do not reflect an official position
or view of the Stimson Center.

1Much of this discussion is taken from material included in a paper entitled, "China's S&T
Strategy: Drivers, Dynamics, and New Directions," prepared for a conference on "Chinese Mili-
tary Modernization and East Asian Security: Political, Military, and Defense Industrial Re-
sponses" (Maui, Hawaii, Center for Strategic & International Studies, May 19-20, 2005).
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GDP in 2003, putting the stated 2005 goal of 1.5% within reach. Attaining this goal
would be an important achievement, placing the PRC on a fast-paced, upward tra-
jectory and closer to the sustained level of R&D spending of about 2-3% that char-
acterizes the world's most developed and technologically advanced economies. 2 In
fact, statistical analysis of China's latest S&T output has led some to suggest that
China could be in the early stages of an "S&T takeoff," which would have the PRC
joining the ranks of the world's top-tier advanced economies within a decade.a

Yet, even if this comes to pass, a nagging question for both PRC policymakers and
foreign analysts alike is whether China's success will be sustainable and how de-
pendent it will be on continued high levels of foreign investment. There is no clear
answer to these questions and much will depend on China's approach to high-tech
development and foreign investment in the coming years. There are both worrisome
signs ahead and indications of progress that might ease the way for China's high-
tech development to be viewed as a win-win scenario by domestic and foreign inves-
tors. (It should also be noted here that China's economic failure would risk a trou-
bling lose-lose situation due to the rising level of global economic interdependence,
particularly in innovative, IT-based industries).

First a few words on issues of concern. From a U.S. perspective, China's recent
efforts to pressure foreign high-tech investors to collaborate with leading Chinese
firms in developing advanced technology (e.g., wireless data encryption, computer
software, and secure personal computer terminals) are disturbingly reminiscent of
pre-WTO Chinese regulations. 4 Other PRC government policies favoring domestic
firms and technologies over, or to the exclusion of, foreign brands are also of con-
tinuing concern, particularly repeated stories of China's policy on software to be pro-
cured for government use.5 Not only do such policies undermine the confidence of
foreign investors in China's long-term market potential, but they risk China's con-
tinued high-tech development being viewed abroad as threatening to regional and
global interests. Already, there is a rising level of alarm evident in industry and
government circles over the rapid pace of international outsourcing and the move-
ment of advanced R&D assets to China and other developing economies; imple-
menting techno-nationalistic, protectionist policies such as these is likely only to
reduce the level and type of foreign investment available to the Mainland over time
and on which China's long-term S&T plans depend. 6

Another, related area of concern is China's efforts to develop indigenous-design
technology standards. While China's interest in doing so is obvious and represents
a goal shared by many states, Beijing's approach to developing home-grown tech-
nology standards and their potential application to military technologies poses seri-
ous concerns for U.S. economic and security interests. The PRC is pursuing new,

2 For data on China's S&T progress, see National Bureau of Statistics (NBS) of China, Chinese
Statistical Yearbook 2003, no. 22 (Beijing: China Statistics Press, 2003); and National Science
Board, Science & Engineering Indicators 2004 (Arlington, VA: National Science Foundation,
2004). For context, see Albert Hu and Gary Jefferson, "Science and Technology in China," Pre-
pared for Conference 2: "China's Economic Transition: Origins, Mechanisms, and Consequences,"
Preliminary Draft (29 October 2004), accessed online at http://people.brandeis.edu/-jefferso/
res.html.3 According to Jefferson's analysis: "S&T takeoff is defined here as an abrupt increase in a
country's ratio of research and development (R&D) spending to GDP from less than one percent
to more than two percent. For these large, high-income economies, this remarkable acceleration
in the ratio of R&D spending to GDP occurred on average within the span of a single decade."
See Gary H. Jefferson, "R&D and Innovation in China: Has China Begun Its S&T Takeoff?,"
Prepared for the Harvard China Review (August 11, 2004), p. 1.4 The first case involving China's Wireless Authentication Privacy Infrastructure (WAPI) data
encryption technology is well-known and initially required foreign invested enterprises to col-
laborate on development with a select set of domestic firms. This case was resolved, at least
tentatively, with China's agreement at the 2004 Joint Commission on Commerce & Trade to in
definitely rescind it's policy. Another case recently reported in the media suggests that foreign
pc makers will be expected to collaborate in some fashion with China's leading pc company,
Lenovo, if interested in competing in China's future pc terminal market. Fiona Chou, "China's
WAPI Evokes Foreign Protest," Telecom Asia (March 2004); Lenovo Launches China's First Se-
curity Chip, SinoCast China Business Daily News (April 12, 2005).

5See, for instance, Mure Dickie, "Beijing reviews rules on foreign software buying Procure-
ment Policy," Financial Times (April 12, 2005). China is also reported to be favoring domestic
firms to the detriment of foreign investors in other sectors such as semiconductors. See "China-
IC-Policy," China Business News Online (April 7, 2005).6 See, for instance, articles on outsourcing to China and elsewhere appearing over the past
year in Business Week, CIO Magazine, Technology Review, among other venues. Pete Engardio
and Bruce Einhorn, "Outsourcing Innovation," Business Week (March 21, 2005), pp. 84-94;
Christopher Koch, "Innovation Ships Out," CIO Magazine (January 15, 2005), online at
http://www.cio.com/archive/011505/outsourcing.html; Corie Lok, "Where's My Job?," Technology
Review (April 2004), pp. 74-75, online at http://www.technologyreview.com/purchase/pdf dl.asp?
79juh=337948&hy6f0= 16564.
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indigenously developed technology standards in a number of areas, primarily in the
information technology sector, in an effort to become more competitive nationally,
regionally, and across the globe. 7 Unlike most other markets, however, China's tech-
nology standards are often not the result of market competition, industry prefer-
ence, or consumer choice but of PRCG priorities. Moreover, as reported in the latest
report by the American Chamber of Commerce in China, "... member companies
note a growing influence of standards working groups that either preclude foreign
participation or attach certain technology sharing conditions. This is especially com-
mon where there is government-funded or encouraged R&D, or in sectors where
strong resistance to foreign competition exists (e.g., construction and building mate-
rials)." 8

While it is true that foreign investors not interested in abiding by Chinese stand-
ards have the ability to opt out, the reality is that the China market has become
such an influential and integral part of the global economy that whatever stand-
ard(s) prevail on the Mainland is likely to have global impact as well. There are
few companies, including multinationals, willing or able to compete against such a
force. 9 Consequently, many foreign investors in the China market are quietly hedg-
ing their bets by developing new product lines compatible or interoperable with new
or expected PRC standards.

Indigenously designed technology standards are also intended to aid China's mili-
tary modernization efforts. PRC defense industrial modernization increasingly relies
on commercial technology spin-on to defense applications. 10 As with the U.S. mili-
tary, China is seeking to exploit the ubiquitous nature of dual-use technology in a
global economy and the move toward modular production in both commercial and
defense industrial development. The emphasis on technology standards developed to
Chinese specifications is expected to help reduce China's vulnerability to foreign
supply, enhance China's competitiveness, and to limit opportunities for possible
hacking, backdoor programming, or sabotage by foreign agents. The process of devel-
oping indigenous technology standards could also aid China in overcoming the hur-
dle of advanced systems integration. Though normally considered an important
chokepoint in China's development efforts (particularly on the defense side), systems
integration could be less of an obstacle for China than generally presumed given on-
going R&D collaboration at foreign-invested R&D centers in China that often in-
volve systems integration activities with, by, or for PRC partners.1 1

In fact, the number of foreign-invested R&D centers in high-tech industry sectors
in China continues to rise, apparently rapidly. The latest statistics emanating from
China's own studies of this phenomenon list the total number of foreign high-tech
R&D centers in China at 750 (as of the end of 2004). China's statistics have varied
widely over the past few years, with the most recent tally suggesting a one-year rate

7Richard P. Suttmeier and Yao Xiangkui, "China's Post-WTO Technology Policy: Standards,
Software, and the Changing Nature of Techno-Nationalism," NBR Special Report, no. 7 (May
2004).

8 The report also notes that creating new technology standards was highlighted recently as
an overall strategy outlined by the Science & Technology and Education Leading Group (which
falls under China's civilian State Council) in a draft report published in 2004 entitled "Study
on the Construction of National Technology Standard System." The AmCham report also notes
that the PRCG plays a "key role" by funding most and approving all national standard projects.
See American Chamber of Commerce in China, "White Paper on American Business in China"
(2004).9 Deloitte Touche Tohmatsu, "Changing China: Will China's Technology Standards Reshape
Your Industry?" (July 2004), available online at <http://www.deloitte.com/dtt/cda/doc/content/
DR ChangeChina July2004%281%29.pdf>.

10 China's spin-on approach has evolved since Deng Xiaoping first announced the strategy of
"Combining the Military and Civilian Sectors" (junmin jiehe). Today, the emphasis is less on
defense conversion than on spin-on activities by civilian and defense industry enterprises for,
or in concert with, China's military (the PLA or People's Liberation Army). China's emphasis
on "coordinating military and economic development" is noted in Beijing's most recent Defense
White Paper. See Information Office of the State Council, "China's National Defense in 2004"
(December 2004). See also Tai-Ming Cheung, "Harnessing the Dragon: Civil-Military Integration
and China's Defence Modernisation," Richard H. Yang, ed., CAPS Papers No. 36 (Taipei: Chi-
nese Council of Advanced Policy Studies, January 2004), particularly pp. 4-5.11 On the commercial side, see Kathleen Walsh, Foreign High-Tech R&D in China: Risks, Re-
wards, and Implications for U.S.-China Relations (Washington, DC: Henry L. Stimson Center,
2003); and, for instance, "China, EU, and Galileo," GPS World (September 1, 2003). Regarding
the defense sector, see Richard D. Fisher, 'The Impact of Foreign Weapons and Technology on
the Modernization of China's People's Liberation Army," commissioned report for the U.S.-China
Economic and Security Review Commission, January 2004; and Eugene Kogan, "Russo-Chinese
aerospace cooperation on the up: over 100 joint defence programmes are believed to be in
progress; joint development of a commercial transport could be on the way," Interavia Business
& Technology, no. 669, vol. 58; p. 17 (1 January 2003).
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of growth of 200 new R&D centers in the 2003-04 period alone. 12 This would seem
extraordinary. While the measures used in determining this and previous totals are
unknown (and thus their accuracy uncertain), indicators elsewhere also show the
rate of overseas high-tech R&D investments rising at a fast clip. Statistics from the
U.S. Bureau of Economic Analysis show that U.S. R&D investments in China have
risen exponentially (from $7m in 1994 to over $500m in 2000), achieving the 11th
spot overall in 2000 in U.S. overseas R&D investments (up from 30th place just six
years prior). Given the rapid acceleration of foreign-invested R&D in China in the
years since, it is likely that the Mainland holds an even higher place in overseas
U.S. R&D investment today.13 In addition, a recent survey on the "Globalization of
R&D" conducted with 100 senior high-tech executives by the Economist Intelligence
Unit found that the majority (39%) favored China as the site for future overseas
R&D investments over the next three years; the U.S. trailed at 29% and India at
28%.14 Thus, foreign R&D investments in China represent an important trend and
likely key, contributing factor to China's high-tech development. Beijing supports
this trend by continuing to provide attractive investment, tax rebate, and other fi-
nancial incentives to foreign investors.

Lastly, another interesting trend, though still in an early stage of development,
is an emerging "techno-regional" approach to high-tech development. In the IT sec-
tor, China, Japan, and South Korea have signed agreements to collaborate on devel-
oping new technologies primarily, though not exclusively, for the Asian region. 15

The three "CJK" parties have agreed to co-develop products in at least seven areas
of IT technology, including 3G and next-generation mobile communications, next-
generation internet (IPv6), digital TV and broadcasting, network and information
security, open source software, telecommunications service policies, and the 2008
Beijing Olympics. 16 This model of development was recently applied in developing
a new Linux-based computer operating system ("Asianux") developed for the Asia
market by China's Red Flag Software Co., Japan's Miracle Linux Corporation, and
(since the product's debut) Korea's Haansoft software company.17 Asianux was
developed in cooperation with the U.S. firm Oracle, through joint work reportedly
conducted at Oracle's China-based R&D center.18 While the political issues and
challenges surrounding this model of development are significant, this apparent new
regional approach to collaborative high-tech R&D could yield interesting and im-
pressive results if these issues can be overcome. This model might also be applied
with other neighboring states in Northeast, Southeast, and South Asia, as suggested
by recent statements promoting increased Sino-Indian high-tech collaboration. 19 If
so, in these relationships, China is likely to continue to serve as the hub for regional
high-tech investments, development efforts, and exports, particularly as China fo-
cuses on developing the central and western parts of the country, which are hungry
for foreign investment akin to that witnessed along China's east coast.

12 Excerpts from China's Ministry of Commerce's think tank, the Chinese Academy of Foreign
Trade and Economic Cooperation, 2005 Report of Transnational Corporations in China, cited in
"Overseas Investment on the Up," China Daily (February 1, 2005).

13 For information on foreign R&D centers in the ICT sector, see Walsh, Foreign High-Tech
R&D.

14 See "China is #1 for R&D Investments," Economist Intelligence Unit (October 2004).
15 Suttmeier and Yao; Martyn Williams, "Major Asian IT Groups to Collaborate on Open

Source," IntoWorld (November 14, 2003), http://www.infoworld.com/article/03/11/14/HNasianit
groups 1.html.

16 See Ministry of Public Management, Home Affairs, and Posts and Telecommunications
(MPHPT), Communications News, vol. 12, no. 22 (February 4, 2002), online at
http: /www.soumu.go.jp/joho tsusin/eng/Releases/NewsLetterVoll2Voll2 22Vol12 22.html;
MPHPT, Communications News, vol. 13, no. 14 (Oct 2002), online at http://www.soumu.go.jp/
joho tsusin/eng/Releases/NewsLetter/Voll3/Voll3 14/Voll3 14.html#3; and MPHPT, "Results
of the Second China-Japan-Korea ICT Ministerial Meeting," Communications News, vol. 14, no.
12 (September 26, 2003) online at http://www.soumu.go.jp/joho tsusin/eng/Releases/NewsLetter/
Vol14/Vol14 12Vol14 12.html#3.

17Research conducted in Beijing (May 2004). Kathleen Walsh, "Sino-Korean IT Industry Co-
operation and Regional Security Implications" paper commissioned by the Center for Strategic
and International Studies (CSIS) International Security Program (June 2004).18 "Asianux Gains Strength as Oracle Pledges Support," ITNetCentral (26 July 2004) accessed
online <http://www.itnetcentral.com/article.asp?id=13764&icontent=17147>. See also joint news
release, "Official Signing Redflag Software, Miracle Linux and Haansoft for Co-development of
'Asianux"' (October 6, 2004), accessed online <https://www.miraclelinux.com/english/press/2004/
102601.html>.

19 China is planning to cooperate with Indian software companies to form an industrial alli-
ance, according to the Sino-India Cooperative Office, which was established in December 2004.
See "China and India join forces in software," Sina.com (March 10, 2005), online at http://
tech.sina.com.cn/it/2005-03-10/0342546148.html.
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This leads to your question: Is China successfully integrating R&D and know-how
from foreign companies into the development of competitive domestic technology
firms? The answer is probably, yes. Anecdotal evidence and ongoing studies of the
impact of foreign technology transfer and R&D in China and elsewhere suggest this
is the case.20 A recent U.N. analysis describes the typical process this way:

... while the innovation function of TNCs [transnational corporations] is the
slowest to relocate from the home country, particularly to developing coun-
tries, it does shift to affiliates over time. Given the availability of the high-
level skills and infrastructure (including R&D institutions and universities
of sufficient quality), affiliates in developing countries do start to conduct
R&D. They initially start with simple adaptive tasks, move on to process
development, then move to product development and finally to basic ("blue
sky") research. Only a few economies have reached this stage, for example
Singapore, Brazil, India, the Republic of Korea and Taiwan Province of
China (China is catching up fast), and the amounts involved are small rel-
ative to TNC R&D in advanced economies, but the trend is clear.2 1

Additionally, recent statistical analysis of foreign and domestic high-tech R&D
firms in China finds that China's own enterprises appear to be more innovative, effi-
cient, and profitable than many foreign-invested firms operating on the Mainland.2 2

Nevertheless, hard and compelling data on the R&D phenomenon in China are hard
to come by and may only become available once a large number of PRC high-tech
firms have emerged as competitors in the China market and beyond (which might
be interesting from a historical perspective, but would come too little, too late for
U.S. industry). The prudent course, therefore, is to assume, based on past experi-
ence in other developing countries, that PRC firms will learn from this dynamic,
which if anything has been accelerated by recent globalization dynamics, and will
become more competitive and innovative more quickly than imagined. This also
places the emphasis where it belongs: on what the U.S. approach will be to an in-
creasingly high-tech Chinese economy.

U.S. Policy Response to Rising High-Tech Competition from China
Several studies have been published over the past year or so examining the im-

pact that globalization-and China's economy in particular-are having on the U.S.
high-tech industry. Among these is the recently published Task Force on the Future
of American Innovation, the Council on Competitiveness' Innovate America, and the
Electronic Industries Alliance's Policy Playbook on Innovation and Global Competi-
tiveness.2 3 The common denominator among all these efforts is that U.S. technology
policy is lacking in its response to the growing challenges posed by China and other
developing countries in a global economic environment conducive to increasingly ad-
vanced forms of transnational research and development. As the evidence mounts
that this trend is growing and likely to be a lasting phenomenon, U.S. policy must
keep pace.

Among the suggestions made in these reports and that make sense in the context
of the U.S.-China trade relationship are the following:

" Increase funding for basic or fundamental research, which remains the
key driver of innovation, development, and market competitiveness. U.S. Gov-
ernment funding of basic, non-defense R&D has declined over a number of years
as China and other states are increasing their funding levels. Although U.S.
funding overall far outpaces China's, basic R&D funding represents an invest-
ment in America's future and must remain a priority and be sustained over
time if the U.S. economy is to maintain its competitive edge.

" Work more closely and regularly with industry to analyze this complex
challenge and to devise appropriate policy responses. Industry is on the
front lines of this global phenomenon and the best situated to identify new and
important challenges to U.S. economic competitiveness. Whatever policy pre-

20 See, for instance, recent work by economist Gary Jefferson of Brandeis University on R&D
in the China market, available online at http://people.brandeis.edu/-jefferso/res.html. Also, see
Maximilian von Zedtwitz, "Managing Foreign R&D Laboratories in China," R&D Management,
vol. 34, no. 4 (September 2004), pp. 439-452.

21 United Nations Conference on Trade and Development, "Investment and Technology Poli-
cies for Competitiveness: Review of Successful Country Experiences," Technology for Develop-
ment Series, UNCTAD/ITE/IPC/2003/2 (New York, NY: UNCTAD, 2003), p. 12.22 Jefferson, "R&D and Innovation in China: Has China Begun Its S&T Takeoff?"

23 For copies of these reports and supporting materials, see http://www.futureofinnovation.org,
http://www.compete.org/pdf/NII Final Report.pdf; and http://www.eia.org/docs/innovation
playbook.pdf.
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scriptions are decided must also ensure that these measures aid rather than im-
pede U.S. business and investment. Regular meetings of a high-level body com-
prising leading high-tech industry representatives, U.S. Government officials,
and academic experts would benefit each community in keeping track of, and
responding to, emerging challenges posed not only by China but by ongoing,
fast-moving economic forces having an impact around the globe. The National
Academies' Government-Industry-University Research Roundtable (GUIRR)
serves this purpose in part. However, such meetings would ideally involve a
larger cross-section of experts, be conducted even more frequently, and be free
and open to the public.

" Work more closely with PRC counterparts. Chinese and American officials
as well as analysts are trying to get a better read on overseas R&D investments
and other aspects of globalization. While scientific and governmental exchanges
occur regularly on a bilateral and multilateral basis in official and informal set-
tings, these could be expanded further, if backed by U.S. Government funding,
to improve cooperation on collecting data and discussing data collection tech-
niques in the context of changing global economic dynamics. This is a common
problem and could be addressed more effectively through enhanced cooperation
and transparency.

" Finally, the re-constitution of a resource such as the former Office of
Technology Assessment (OTA) would be highly beneficial in gathering the
interdisciplinary expertise that is needed to confront the challenges outlined in
this hearing. The problem is too large and fast-changing for any single analyst,
team, or even institution to monitor, much less analyze while taking into ac-
count the United States' myriad economic, political, and security interests. An
OTA-style research and analysis unit, particularly located in the Legislative
Branch, would be a welcome asset and reserve in effectively confronting the on-
going challenges posed by globalization.

In Beijing, meanwhile, officials have begun to formulate the goals to be set out
in the next or 11th Five-Year Plan, which will guide Chinese S&T efforts over the
period 2006-2010. This plan will no doubt include further lofty objectives to which
China's S&T community will aspire. It is likely that among these goals will be to
reach an R&D per GDP spending rate of 2%. Another focus, according to press re-
ports, will be on enhancing domestic development efforts, particularly in China's
central and western provinces, in part to alleviate the widening disparity in income
between coastal and inland areas. Also, in the next phase of China's technological
development, Beijing is seeking to move China from an imitation to an innovative
stage of production or, put more colloquially, from "made in China" to "made by
China." Beijing's strategy of pursuing "informatization" in civil and military devel-
opment and the promotion of indigenously developed high-tech standards are de-
signed to further this "made by China" goal.

But perhaps more important than China's stated goals in the upcoming plan will
be how PRC officials seek to achieve these objectives. The upcoming FYP may be
telling in this regard. If, as recent press reports suggest, the next strategic plan fo-
cuses more on establishing guidelines than on outlining a detailed "blueprint" and
specific targets for S&T development, it may reflect a new and more successful ap-
proach to enhancing China's S&T capabilities. 24 That is, the plan could more resem-
ble long-term development strategies followed in technologically advanced economies
than the PRC's own traditional planning documents. If so, this would suggest a new
understanding of modern S&T development and innovation policy and could prove
more successful than past plans, which have not fared particularly well against the
historical record. In this case, we could witness a more S&T-advanced industry on
the Mainland than previously expected, perhaps within the next five or so years.

PRC officials have of late also shown greater flexibility in planning and their ap-
proach to S&T development, demonstrating a willingness to review funding pro-
grams, alter course if necessary, and experiment on an interim basis. China is also
becoming more transparent in its S&T statistics and analysis, in other words, will-
ing to admit some failings as well as successes. As a result, efforts to engage PRC
experts and officials on what are sometimes sensitive issues are becoming easier
and bearing more fruit than in the past. This presents a potential new opportunity
for U.S.-China relations.

I thank you for your time and consideration of these remarks. I look forward to
any questions you may have.

24Xu Binglan, "Plan Ponders Most Pressing Issues," China Daily (6 April 2005), http://
www.chinadaily.com.cn/english/doc/2005-04/06/content 431623.htm.
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Panel II: Discussion, Questions and Answers
Chairman D'AMATO. Yes. Thank you, Ms. Walsh.
Commissioner Bartholomew.
Commissioner BARTHOLOMEW. Thank you very much, Mr. Chair-

man. Thank you to all of our witnesses who I hope will indulge me
on a question that's a little bit off of the R&D but I think has an
impact.

Last week our Commission had a hearing on the Chinese govern-
ment's control of media and access to information, including par-
ticularly the Internet. During the Q&A, one of the issues that came
up was concerns about the impact of what I would call and other
people sometimes call, the "long arm of Chinese censorship on
American scholarship about China." Academicians, graduate stu-
dents here cannot ask certain kinds of research questions. They
have to be careful about the topics they pick because if they pick
the wrong thing or ask the wrong question they find that they don't
have access to China, they don't have access to the information
that they need. And, in fact, it seems to be having an impact on
a younger generation of scholars who are choosing other topics,
which I think has consequences for us in terms of how we under-
stand China as we move forward.

Dr. Pillsbury, you mentioned that no Sputnik moment, which
strikes me as quite similar to the Chinese strategy of intelligence
gathering, which is a grain of sand here, a grain of sand there, and
you keep everything underneath the proverbial radar screen so
there's no ah-ha moment. And by the time people have figured out
what's going on, they've got what they need and they move on.

Ms. Walsh, you talked a little bit about this. What I'd like some
sense of is: How complete and how thorough do you think our un-
derstanding is of what is going on in terms of Chinese R&D?

We've heard conflicting things already. Some people believe that
they have the capacity to do innovation. Some people believe that
they don't have the capacity to do innovation. It gets to what Sec-
retary Rumsfeld has said: We know what we know. We know some
of what we don't know, but we don't know what we don't know. I
just wondered if you could give us an honest assessment of the
body of information, how accurate is it, how thorough? Thanks.

Dr. SUTTMEIER. Well, I'll take a crack at that. You know some
of us started in this business a long time ago, and there wasn't
much to go on at all. So we kind of pulled together little bits of
pieces of information here, there, so forth, and so on. That has
changed dramatically.

I think of these days as as some wags have put it, the problem
is not getting access to data, it's being able to process all that there
is. Now for sure, I think you always have to regard Chinese statis-
tics and other kinds of data with due caution, but there's just an
enormous amount there.

With regard to statistical data pertaining to research and innova-
tion, the system is still coming into being. It's not perfect yet. So
if we look at, for instance, the standard science-and-technology in-
dicators that China now produces, these are the result of a slow
process of 15, 20 years of normalizing Chinese approaches to that
with international approaches. But there is quite a lot of data out
there.
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I made reference in my written testimony to recent work by Al-
bert Hu and Gary Jefferson which uses a new source of data that
really wasn't available to foreign researchers until very recently,
primarily data that is used by the State Statistical Bureau in its
compilations of national statistical reports.

So I would say that in general, while there are still data prob-
lems, there is a world of difference from the past. China has be-
come a fairly open place and not only in terms of data but in terms
of other kinds of access.

I and others have been invited to serve as consultants to Chinese
government organizations on matters of science and technology.
This has involved visits to institutes, discussions with high-level
leaders, and so forth. Such activities would have been unimagi-
nable in the recent past.

For instance, we have served as commentators on the prepara-
tion of China's long-term R&D plan, now in the final stages of
preparation. Inviting foreigners into something like this is a sea
change; in the past, such plans were guarded, very closely held by
the government.

So to me I think that there's an enormous openness with regard
to data as long as you kind of understand what the continuing con-
straints really are.

Ms. WALSH. Could I just add to that? I agree completely with
what Dr. Suttmeier said, but I also notice that it's by the invitation
of the Chinese to come and cooperate. That says to me two things.
One, that I think we should be exploiting this and that there's an
opportunity there to push the Chinese for more of this kind of in-
formation. They've become more transparent.

I just downloaded their statistical yearbook, all one thousand
pages of it, from the Internet, which I thought was phenomenal
too, because you used to have to troll through the library to go find
these things. So I think this is a real opportunity then that we, the
government, the U.S. industry should be pressing China to do more
of in order to have a better understanding of their statistics, how
they're changing their own statistical-collection methods, and what
are the issues that they're interested in. I think it's an opportunity.
It would be a plus for us as well as for the Chinese who are obvi-
ously interested in these issues.

Dr. SIMON. I think one of the most promising areas is this deci-
sion by the National Science Foundation now to open up an office
in Beijing. And, in short order, there will be someone I think that's
going to take residence or has already taken residence. I think that
will help to provide some better insights into what's going on.

What we really need more of is a marrying together of expertise
on China with people who have science and engineering back-
grounds, and having people basically who understand something
about the culture and the social science dimensions of life and or-
ganization in China and somebody who understands what it takes
to put through a biotech project or someone who understands what
it takes organizationally and structurally to successfully manage a
nanotech project.

Around the United States, there are an assortment of scientists
and engineers who on their own are working on projects, are work-
ing on cross-border innovation and collaboration. The problem is
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that we have never really pulled these things together to come up
with a more complete comprehensive picture, so we get anecdotal
information. We get a story in the Chinese press, but what does
that really mean? How good is that chip? How good is that com-
puter? Has IBM and Sun, et cetera, gone in and looked at the new
so-called supercomputer that the Chinese have developed and what
is their assessment of it?

We need to be doing more of these kinds of things to really un-
derstand how fast the Chinese R&D system is able to put out such
kind of new innovations.

Commissioner BARTHOLOMEW. Dr. Pillsbury.
Dr. PILLSBURY. I agree with my three fellow panelists, but I

would add a twist to it based on my own experience in DOD. The
Chinese are the most open to the United States in areas where
they want help from us. They can be remarkably open.

I have been into very sensitive Chinese military factories, one of
which they make ICBMs. I was just kind of poking around and I
saw they also made air conditioners and other things. I said, there
doesn't seem to be even any line, and I got a long explanation
about why that is.

A lot of Americans from DOD, some in uniform, have been into
very sensitive Chinese military installations, going back 20 years
ago-when they wanted our help in that area. However, where I
would disagree, I'm afraid, is that any area which would tend to
give us a sense of threat from China that they're going to be com-
petitors, there was one Congressman said a couple of months ago,
will eat our lunch in science, that's quite difficult to get in. You
suddenly discover that that person isn't in town this month or it's
not convenient to take you out to see that particular facility.

So I tend to be a little bit cynical that our own-I'm not sure the
Commissioners know this yet. We still help China a great deal in
science and technology to many other areas of competition and the
U.S. Government takes the lead. It's not the private sector. This
Commission's concern about currency manipulation led to a Treas-
ury Department mission of many people to go into China last year
and help them improve their banking system, in extremely helpful
ways to them. They're very grateful. The system of giving loans,
the system of how to check credit rates, the system of how our
banking system works.

Those who practice this inside the U.S. Treasury and Federal Re-
serve and the banking examination system all went to China to
help them improve what they have been saying for several years,
is one of the greatest areas of competitiveness that they face, their
banking system.

The Department of the Treasury helped them a lot last summer,
and do you know the reason for this mission? Because of Congres-
sional concern and this Commission's concern with currency manip-
ulation, and the Chinese had given the reason why they can't repeg
or float is because our banking system is in so much trouble. So
what did the U.S. Government do? We'll help you improve your
banking system.

Now we did this with their airliner program. I remember visiting
the factory in Shanghai in the '80s where there were four FAA GS-
15s embedded in the McDonnell Douglas factory helping them get
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the precision making of the parts correct. And I said, "Excuse me.
Why are you doing this? You're Federal employees from the FAA?"

They said, "You don't understand. It's our policy to help the Chi-
nese airline industry get going, airplane manufacturing industry
get going. If they don't manufacture their parts to specifications,
they can't sell these airliners on the international market," which
that makes sense to me.

When the Tiananmen sanctions were put on, the DOD stopped
various programs. That one didn't stop. And China just recently
announced selling its first 50 airliners overseas made in that fac-
tory. So not only morally does the U.S. Government help China be-
come more competitive but also it's a matter of national policy.

So I go back to your comment this morning, Commissioner Bar-
tholomew, about the tail-chasing metaphor. The tail-chasing meta-
phor is not right. It'd be as though we're reaching back and giving
food to the tail-chaser and say, come on and not perceiving the tail-
chaser that way at all. So I think we need a better metaphor to
capture what is going on.

Chairman D'AMATO. Thank you. I have a quick followup question
to that broad inquiry that Carolyn Bartholomew made on the level
of understanding what we know. During the Cold War, as I remem-
ber, we had a very substantial, robust intelligence community col-
lection process dealing with Soviet science and technology.

My question is, Dr. Pillsbury, within the limits of an open hear-
ing, what is your impression of the depth and quality of U.S. intel-
ligence analysis to collect and monitor foreign science-and-tech-
nology developments, particularly with regard to China? Has that
capacity atrophied or do we still have a substantial and robust ca-
pacity to evaluate Chinese S&T?

There might have been an "NIE" on Chinese S&T in the past,
but I don't remember it. Can you shed any light on that?

Dr. PILLSBURY. Are you addressing this to Dr. Simon as well as
me?

Chairman D'AMATO. Dr. Pillsbury.
Dr. PILLSBURY. I would say, in the first place, that our intel-

ligence community suffered massive cuts as part of the end of the
Cold War, so everything got cut drastically.

Secondly, the intelligence community as I've always understood
it needs clients. It wants the President and the Cabinet to demand
information and analysis on a topic, so you'd have to ask yourselves
just rhetorically how much of a client base has there been for stud-
ies of Chinese science and technology? I would submit almost zero.
And so if the intelligence community is doing its budgeting job
properly, and I have no reason to believe that they're not, I would
expect their capacity to analyze science and technology would be
quite low.

Thirdly, I would say there have been a number of academic semi-
nars, Princeton has had some of them, on NIEs done against the
Soviet Union and one recently at the Wilson Center on the NIEs
against China. I noticed, as you say, Mr. Chairman, the effort on
the Soviet Union focused a lot on their science and technology,
their R&D, and their new weapon systems.

I notice when the Chinese NIEs were released by the intelligence
community a few months ago there's almost nothing on Chinese
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science. It's what Dr. Suttmeier referred to-I forgot the exact
phrase-but how 20 or 30 years ago there was almost nothing to
go on. So those three indicators suggest to me that there's very lit-
tle, if anything, on Chinese science by the intelligence community,
that they believe this is a good thing, that there's simply no client-
base concerned about it. It's back to the Sputnik shock, is simply
not there and the old paradigm that they're poor and backward and
our quasi-allies. So who would want to do an assessment of how
a quasi-ally's science and technology is going unless you wanted a
national competitiveness strategy.

If you want to build the kind of thing that your Commission rec-
ommended last year, that long section in the Report on the Na-
tional Competitiveness Strategy, you would need to compare Amer-
ican efforts over the next ten years with what China's is likely to
do.

And my suggestion in my paper is we simply don't have the-
despite the work of Dr. Suttmeier, I don't mean to criticize him,
but-and Dr. Simon-we don't really have the kind of knowledge
that would lead Members of the House and Senate to say, "Oh, my
God, we need a National Chinese Strategy. What a challenge we
face from China." We don't have that today. In fact, we have quite
the opposite: Everybody stressing that, oh, they're pretty backward
still except for a few small exceptions.

Thank you.
Chairman D'AMATO. Thank you.
Ms. Walsh.
Ms. WALSH. Can I just add two cents on that? I think that's cor-

rect, but I think a lot of the prejudice perhaps has been that the
interest, of course, has been on China's military modernization and
defense industrial capabilities, which of course lag the commercial
side. But today they're learning from the commercial side. So this
is generating new interest today in looking at the commercial sec-
tor for lessons learned and what they may mean for China's mili-
tary modernization. So I think this is starting to happen. But I
think that also explains why there's been less interest in China's
S&T because on the defense side China has obviously shown much
less capacity.

Chairman D'AMATO. Thank you very much.
Dr. Suttmeier, yes.
Dr. SUTTMEIER. Well, just on the point that Dr. Pillsbury made

about viewing China as sort of a poor-I didn't mean to myself in
this testimony say that there is no progress here. This is going to
be a major, major player, no question about that.

But I think what's very important is to begin to get a sense of
balance. Consider the issue of comparisons with Japan from an ear-
lier period. I think the issue is not does China compare with Japan,
it's more do our perceptions of China in the twenty-first century,
how do they compare with our perceptions of Japan in the late '80s
and the early '90s, and what were the knowledge bases for the
judgments we made then and the judgments we make now.

And I think that in many ways we made lots and lots of
misjudgments because we didn't look as carefully as we might have
at underlying vulnerabilities. So I think that what I'm trying to
argue here is that I think we need to pay attention to both, because
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otherwise you will get these wild swings over very, very exagger-
ated claims about China and its potential without looking at any
of the weaknesses, or you're going to wind up with the China as
the poor, underdeveloped quasi-ally. I mean it's neither, and I
think it's important to get that right.

Chairman D'AMATO. Thank you.
Dr. SIMON. Just a quick point. It not only deals with the intel-

ligence community but also the role of science attaches in our em-
bassies and consulates around the world.

A number of years ago, there was an effort through the State De-
partment and through the Foreign Service to basically create a for-
mal career track for the training and positioning of people abroad
who really did have science and engineering backgrounds and for
them to become Foreign Service officers and therefore to be astute
observers of what was going on.

That went through a tremendous amount of effort to get that
going, but it never got any traction. The National Academy of
Sciences has made recommendations about this, in the sense of
putting more of these kinds of people out, out in the field and cre-
ating a more professional track. That still hasn't happened. And
then the Foreign Service Institute has pulled back on its training
of people particularly in those areas.

It is very clear that we need more people who can understand
what is nanotechnology all about when they're out in the field.
They don't need to have a deep necessarily, totally scientific Ph.D.-
level understanding, but we need to have more people out who are
professionally trained and aware of what's going on in these fields
so that they can report back. And also, on the other side, that there
are customers.

It's no good to report on nanotechnology in China in a very so-
phisticated technology report if there's nobody in the State Depart-
ment and the intelligence community, et cetera, who's going to read
the report.

Chairman D'AMATO. Well, they could report to the Commission.
Dr. SIMON. They could report it to the Commission, that's true.

But that's the point-
Chairman D'AMATO. A new client.
Dr. SIMON. No, but we do need to, I mean that problem is part

of a larger issue that we need to face up to.
Chairman D'AMATO. Thank you.
Commissioner Mulloy.
Cochair MULLOY. Dr. Simon, I see that you're with the Levin In-

stitute at State University of New York. Is that named after Neil
Levin?

Dr. SIMON. Yes, it is.
Cochair MULLOY. I had the great pleasure of working with Neil.

And I believe, Blanche and I, when he was on the staff of the Sen-
ate Banking Committee.

Dr. SIMON. Oh, okay.
Cochair MULLOY. He was a wonderful young man, and you're for-

tunate to be working in that institute.
Dr. SIMON. Thank you.
Cochair MULLOY. He was killed on 9/11 in New York, so I just

wanted to mention that.
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Dr. SIMON. Thank you.
Cochair MULLOY. Dr. Suttmeier, you said, and I want to get this

because I think it's an important one, that the scientific community
and the corporate community all think it's good to be doing what
you're doing in terms of interacting science and technology with
China, et cetera, but that the politicians perhaps don't fully appre-
ciate this and you asked us to be a channel or something.

Do you ever think that the politicians are in touch with the peo-
ple and that they're transmitting signals back to the policymakers
that the people aren't benefiting from all this way or have some
concerns about it? And maybe the reverse signal should be given
to the scientific community and the corporate community that
there are some concerns that need to be addressed here?

I worked for the Congress for a number of years, and these peo-
ple are out there and they're picking up signals and then they try
to transmit to the policymakers.

Now Dr. Pillsbury has told us at the highest levels of the Japa-
nese government, they're seized with science and technology

Dr. PILLSBURY. Chinese government.
Cochair MULLOY. -Chinese government, they're seized with

science and technology as the way to move the country forward
both standard of living wise and I think national strength wise,
which means expanding influence, et cetera.

I'm not sure that we're fully grasping that among our policy-
makers, understanding that this is a national mission that these
folks are engaged in. Then you read this nice testimony by Alan
Wong, who is in the business community. He says, "It seems that
China is becoming master of the game of attracting foreign invest-
ment and technology, creating jobs, rapidly raising standards of liv-
ing for its people." And God bless them, fine. If I were them, I'd
be doing the same. But then we have to say: What is the impact
on us? What is the impact on our standard of living?

Mr. Wong goes on to say, "China appears to have given up very
little in terms of [market access or] its own resources" or anything
else. It may be getting a lot, not giving very much in terms of bene-
fiting us.

Does anybody think that Dr. Pillsbury has put his finger on
something quite important that we should focus on and look at this
with a little more caution and critical eye? I would ask Dr. Simon
and any of the others to comment.

Dr. SIMON. Maybe I'll take a quick crack. First of all, it's not that
all of a sudden we've discovered some deep secret among Chinese
leaders, that they've had this stated policy. Since the early '80s the
Chinese government under Deng Xiaoping and under subsequent
leaders have all articulated the same message: Our goal is to close
the technological gap between China and the rest of the world, to
do it rapidly and to do it utilizing a combination of foreign tech-
nology and foreign investment. It's been the stated policy.

We haven't paid much attention to it. I would make the argu-
ment that the reason why it didn't have much meaning for us early
on is because the Chinese didn't have any leverage in order to
make that happen. As we moved from the 1980s to the mid 1990s
and beyond, the Chinese market itself became a form of leverage,
manifested in the increasing appearance of consumers who had dis-
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cretionary incomes to buy things, first some basic things like nice
clothes and then moving up to cars and computers. They used to
talk about the ten or eight most precious gifts that everyone had
to have, from a digital watch to a VCR. And today, we talk about
cars and computers and houses, multiple houses for some Chinese.

So the fact that we've got these active consumers, 250 to 300 mil-
lion out there, is a tremendous amount of leverage in the market-
place that wasn't there. So, I think that's the first and most impor-
tant thing, that the Chinese now have something to leverage out
in the market.

Second of all, the next thing that they've got going for them now
is what we've all talked about, that is, they've got a steadily im-
proving science-and-technology human resource base. And that
human resource base, largely in many cases under utilized or un-
utilized scientific and technical personnel, they are a very critical
asset if you look at the new models of innovation that are occur-
ring.

And we've heard from people this morning that they are working
in transnational, multicultural teams. We've heard about virtual
teams. That's the world of innovation for the twenty-first century.
And China now can play in that game; where before it was just a
marginal player, it's now becoming more of a central player.

Cochair MULLOY. Anyone else?
Dr. SUTTMEIER. I would substantially agree with that. I would go

back even further. I think that the importance of being competitive
in science and technology has been a founding principle of the Peo-
ple's Republic of China. One of the things to remember is how
much of an effort was made in the 1950s. We talk about 1.3 per-
cent of GDP now being spent on R&D. In the 1950s the Chinese
were spending more like two, two and a half. So there's a lot of
background in all of that.

I think that going back to the other part of question, Commis-
sioner, about under estimating the judgment of the political com-
munity, perhaps I am. I think what I'm really saying is that I
would like to see more leadership from the political community
that is smart.

We've heard various points in the course of the discussion this
morning about one kind of policy and another kind of policy that
we should be doing that we're not doing. I think that's my funda-
mental bottom line, is that we may not be as far apart on that as
possible. But if you're going to do that, if you're going to have an
effective national strategy, then I think you focus on, first of all,
some of the things that the innovative parts of the community are
involved with, their knowledge of this China. Then you don't do the
kinds of things that are going to work directly against it.

I think the message that I kept hearing this morning is the ex-
tent to which government in some cases really is working against
national well being in terms of our own innovative capability, and
that's my concern. I think that what I'm really arguing for is atten-
tion to this potential divergence and much more of a bipartisan, in-
tegrated national strategy to begin to address this kind of thing
with China as a reference point.

Chairman D'AMATO. Thank you very much.
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This concludes the morning session. We're going to adjourn for
lunch. Thank you.

[Whereupon, at 1:21 p.m., the hearing was recessed, to reconvene
at 2:15 p.m., this same day.]

AFTERNOON SESSION, 2:15 P.M.
THURSDAY, APRIL 21, 2005

OPENING STATEMENT OF COMMISSIONER PATRICK A. MULLOY
HEARING COCHAIR

Cochair MULLOY. I want to join the Chairman and the Vice
Chairman in expressing the Commission's appreciation to Stanford
University, our former colleague Ambassador Ellsworth, and all the
others who have helped in making this event possible out here
these next two days, today and tomorrow.

The issues we are discussing are of vital long-term economic and
national security interests of the United States. It is important
that we discuss them here in Silicon Valley, the nation's hub of
technology development and innovation.

I think what Americans need to understand is that the fastest
growing sector of our trade deficit with China is in high-technology
goods. So policymakers in Washington need to understand what is
driving the rapid advance of China's technology sectors. While
some observers see this as just the inevitable result of global mar-
ket forces, there appears to be more to it than that. I don't think
it's just market forces. I think there are things going on here.

As the Commission's past work has documented, the Chinese
government is following a coordinated and comprehensive strategy
coupled with policy incentives to build up its technology capabilities
and foster the emergence of globally competitive companies. I don't
fault China for having a well-thought, thorough, well-coordinated
strategy to build up its technology competitiveness as long as that
strategy does not violate its WTO or other international obliga-
tions.

I am concerned that our own country has not recognized our cur-
rent situation and has no strategy to deal with the emerging chal-
lenges. That is why we're here, to try and get from the witnesses
an understanding of what is really happening out there and what
we as a nation should be doing.

This afternoon we continue our discussion with a panel of re-
nowned observers of the U.S.-China high-tech trade and invest-
ment relationship. We have Dr. Henry Rowen from here at the
Hoover Institution; Mr. Ernie Preeg of the Manufacturers Alliance,
a longtime public servant of the United States Government; Mr.
Eamonn Fingleton, author of Unsustainable: How Economic Dogma
is Destroying American Prosperity; and Professor John Zysman of
U.C. Berkeley and Co-director of the Berkeley Roundtable on the
International Economy. He has authored, among other books, one
that we read at least ten years ago, Manufacturing Matters: The
Myth of the Postindustrial Economy.

I'm delighted to have all of you here today. Let's proceed from
left to right, Mr. Rowen, Dr. Zysman, Dr. Preeg, and Mr. Fingleton.

[The statement follows:]
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Prepared Statement of Commissioner Patrick A. Mulloy
Hearing Cochair

I would like to join the Chairman and Vice Chairman in expressing the Commis-
sion's appreciation to Stanford, our former colleague Ambassador Ellsworth, and all
the others that have made this event possible. The issues we are discussing today
are vital to the long-term economic interests of the United States, and it is impor-
tant that we discuss them in Silicon Valley, the nation's hub of technology develop-
ment and innovation.

The realities of China's rapid economic advancement are well known. What is per-
haps less well understood, however, is the broad spectrum of industries, including
advanced technology sectors, for which China poses competitive challenges to the
U.S. economy. A recent report prepared for the Commission by the Economic Policy
Institute concluded that "China's exports to the United States of electronics, com-
puters, and communications equipment, along with other products that use more
highly skilled labor and advanced technologies, are growing much faster than its ex-
ports of low-value, labor-intensive items such as apparel, shoes, and plastic prod-
ucts." The report further found, remarkably, that the United States is now running
a $32 billion trade deficit with China in goods classified by the U.S. Department
of Commerce as Advanced Technology Products.

The U.S. technology industry is clearly taking note of these dynamics. In it's 2005
report, entitled Losing the Competitive Advantage, the American Electronics Asso-
ciation, whose president, Bill Archey will be testifying later this afternoon, made
several key findings: First, "America needs to recognize that future innovation is not
predetermined to occur in the United States" and that "even if we were doing every-
thing right, we still face unprecedented competition from abroad." Second, that
"China is already the world's manufacturing hub and now is moving up the produc-
tion line to promote higher end technology firms, creating sobering competition for
companies and workers around the world."

Policymakers in Washington need to understand what is driving the rapid ad-
vancement of China's technology sectors. While some observers see this as the inevi-
table result of global market forces, there appears to be more to it than that. As
the Commission's past work has documented, the Chinese government is following
a coordinated and comprehensive strategy, coupled with policy incentives, to build
up its technology capabilities and foster the emergence of globally competitive com-
panies.

As highlighted in the Commission's 2004 Report to Congress, the two key compo-
nents of China's technology strategy are (i) to encourage foreign investment in areas
where domestic capabilities are lacking and (ii) to limit foreign access to markets
where domestic industries are gaining economies of scale. One such policy is the re-
quirement that only domestic software or "qualifying foreign software" may be pur-
chased by government entities. The criteria for qualifying foreign software have yet
to be defined. The absence of such criteria has inhibited U.S. manufacturers from
entering into government business and appears intended to shut foreign firms out
of this lucrative market.

A second example is China's development of unique technology standards. By cre-
ating such standards, China has attempted to use its market leverage to promote
standards that it controls, such as for wireless communication and digital music,
rather than internationally recognized standards that are already in wide use. We
will hear extensive testimony on this practice during the hearing.

I do not fault China for having a well thought-through, well-coordinated strategy
to build up its technology competitiveness. Instead, I am concerned about the U.S.
response. Technology competitiveness and innovation is a signature of our economic
well-being and we cannot allow our competitiveness to wane. As we recommended
in our 2004 Report to Congress, "the U.S. Government must develop a coordinated,
comprehensive national policy and strategy designed to meet China's challenge to
the maintenance of our scientific and technological leadership," along the lines of
the national security strategy that is currently developed to address our global mili-
tary and political challenges.

This afternoon we continue our discussion with a panel of renowned observers of
the U.S.-China high-tech trade and investment relationship: Henry Rowen, from
right here at the Hoover Institution, Ernest Preeg of the Manufacturers Alliance,
Eamonn Fingleton, author of "Unsustainable: How Economic Dogma is Destroying
American Prosperity," and Professor John Zysman of UC Berkeley who authored,
among other books, "Manufacturing Matters: The Myth of the Post-Industrial Econ-
omy."

They will be followed by a panel examining the challenges China poses over the
long-term to U.S. technology leadership. We are pleased to have with us Bill Archey,
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President of the American Electronics Association, Rhett Dawson, President and
CEO of the Information Technology Industry Council, and John Ciacchella, Vice
President at A.T. Kearney. Mr. Ciacchella conducted two studies this past year; one
exploring the economic impact of offshore outsourcing on the Bay Area, and another
(due out soon) consisting of interviews with 300 high-tech leaders assessing their
competitiveness in today's market.

Thank you all for being here today, I look forward to this afternoon's panels and
tomorrow's session.

PANEL III: DYNAMICS IN THE U.S.-CHINA HIGH-TECH
RELATIONSHIP

STATEMENT OF HENRY S. ROWEN
PROFESSOR EMERITUS, GRADUATE SCHOOL OF BUSINESS

SENIOR FELLOW, THE HOOVER INSTITUTE
EMERITUS DIRECTOR, THE ASIA PACIFIC RESEARCH CENTER

STANFORD UNIVERSITY, STANFORD, CALIFORNIA

Mr. ROWEN. Thank you, Chairman. It's a privilege to be invited
to appear before this group. I attended some of this morning's ses-
sion and so I will not dwell on topics that I know you've already
discussed today. I'll say a little bit about a few of them.

The four topics I want to touch on very briefly, the place that's
been called China's Silicon Valley-a lot of places get called as Sil-
icon Valley-this place in Beijing is one of them. In China it's actu-
ally in competition with Shanghai. Shanghai's more silicon, but
that's a detail.

The importance of international linkages, which has come up,
certainly a lot this morning. The concept of value added and some
indicators of the rise of Chinese science.

Now Zhongguancun. There are a lot of letters there. "ZGC" for
short. It has the largest concentration of high-tech companies.
12,000 is the nominal number. There are not 12,000 real compa-
nies. At most there are maybe 8,000, and some of the 8,000 are
questionable, if you really properly identify what's a company.

About 400,000 workers. Total revenues in year 2002 of $29 bil-
lion which is rather less than the Intel Corporation, so just to put
it in scale. But it's grown enormously.

In 1998 there were only 527 companies, by the count there, with
10,000 workers. So in a quite short period of time it's just grown
enormously. This region, by the way if you know Beijing which I
imagine you do, is the west side of Beijing. It's a big area. It's
where the major universities are located, the research institutes,
and now all these companies.

It's an officially designated science park, but the place began to
take off before it was called a science park, designated a science
park, and it took off for an obvious reason: The government min-
istries are in Beijing with the research institutes there. As soon as
the economy began to be liberalized, it was just natural for people
to start setting up companies there. And some of the leading com-
panies, in fact, came out of the Academy of Sciences, Legend,
Lenovo, Founder, and others, out of universities as well. And they
stayed where they were.

And for telecommunications companies, in particular, as is in
this country, it pays to be near the seat of power, political power.
That's why you see in the beltway so many telecommunications
companies. It's the same thing in Beijing, be where the action is
and where the money is.
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So the environment that was there, especially before the creation
of this science park idea, had pluses and minuses. And the pluses
were significant: Well-educated, talented people. These research in-
stitutes. Governments applied finance. You can say that's a nega-
tive, maybe a positive, but under the circumstances it was a posi-
tive because otherwise there was no way of getting money.

The negatives were very substantial: Inadequate legal system-
still is. Weak financial institutions-still true. Micromanagement
by government bureaucrats-maybe there's less of that now, I'm
not sure. And isolation from world markets-well, that has cer-
tainly changed. Less isolation.

By the way, Mr. Wortzel, this morning-is he here? He quoted
from my paper this estimate of 40,000 products coming out of the
research institutes to the market. That's not my estimate. That's
an estimate of the Zhongguancun Park Administration. I have no
idea what those 40,000 products are.

Well, helping greatly with some of these difficulties was the ar-
rival of foreign firms into ZGC. China gets most of its technology
from overseas and multinational companies are the main source.
So in 2002 in ZGC they accounted for 43 percent of total revenues
and 78 percent of exports, a very huge proportion. But what's being
acquired, what these companies are bringing in is not just tech-
nology. It's a package and it's the package that matters. And the
package includes management skills, products, obviously the prod-
uct inputs, talent, and ideas. All of the above comes with the
money. The capital is the least important part of it, and technology
is certainly an important part of it, but it's the other stuff as well.

As I'm sure this Commission knows and undoubtedly has dis-
cussed China's poor protection of intellectual property causes these
foreign companies to try and restrain the transfer of advance tech-
nologies to China because they have the feeling it will be lost. But
a lot flows, a lot of less advanced technology certainly flow.

Another kind of capital that's flowing is human capital, of which
there's a great deal of it flowing. And in ZGC by 2002, 4900 return-
ees had started 1800 companies. During 2001 and 2002, it was
about two per working days, two new companies per working day
by the returnees, which is kind of impressive.

Now I don't know the fate of these companies but, judging from
the Silicon Valley experience, it would not be surprising if a lot of
them failed, but maybe a lot of them succeeded, too.

University business links. These have been very important there.
Unlike anything seen in the U.S. or really any other place in the
world, the university linkages with business.

For various reasons universities founded and they own many
companies. The estimate for Tsinghua University and Beijing Uni-
versity is each about 200 companies. And you might ask why did
this happen. Well, historically it made a great deal of sense for this
to happen. But in the view of the university leaders now in these
places, those relationships are problematical and they need to find
out a way to disentangle this ownership of companies. I imagine
that this will be changed in the years ahead so that have more of
a separation of the universities from these companies.

The big obstacle for China's high-tech future, and others have
mentioned this, particularly Professor Suttmeier this morning, the
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future is bright, there's no question about that, but the challenges
are very substantial. And it's essentially on the building of institu-
tions: Institutions of law; finance; management skills; and learning
how to create technology. Viewing it from the perspective on re-
search, which has been on information technologies, we don't see
anything very impressive coming out of China so far. It's quite
unimpressive. But that doesn't mean it's not going to be, but so far.

Foreign links has been mentioned. All I will say is it's enor-
mously important. I'm struck by one fact. I think it's a fact: 81 per-
cent of the members of China's Academy of Sciences have studied
abroad.

Cochair MULLOY. Eighty-one?
Mr. ROWEN. Eighty-one percent, mainly in the United States.

That's extraordinary. It's like 81 percent of the U.S. Academy of
Sciences, say a hundred years ago, having studied in Germany. I
mean I'm sure that many did, but probably not 81 percent.

Value added. Most of the numbers that you see and I see and
that everybody see quoted widely are almost everywhere, the sta-
tistics, press, everywhere, are gross numbers, revenues, total reve-
nues, total sales, et cetera. Well, they're relevant, but they can be
very misleading.

In the first quarter of 2005 exports were reported at $156 billion.
That's a huge number. But what does it mean? What's missing in
such reporting is how much of that value was created inside of
China. The best estimate that I know of was an estimate, it's actu-
ally for the year 1995, which is some time ago. It's very hard to
do this, but Chen, Cheng, Fung and Lau did a paper several years
ago using Chinese data, it took a lot of work, and estimated that
the value added within China for a category of electronics and tele-
communications, which is pretty close to high-tech, was 20 percent.
So you export a hundred yuan of goods, China had to import from
somewhere, source from the United States, maybe not from the
United States, from somewhere, 80 just to be able to do that.

It's not a wild distortion to think, at least in the high-tech world
especially, as a big processing zone, not a place that's really origi-
nating all that much. Gives it a little bit different perspective on
some of this stuff.

Progress in science, I'll just summarize very briefly. It's very sig-
nificant in certain areas, very substantial. There are indicators of
this, the rate that is measured by papers, international referee
journals going up. Citations still pretty low, citations in these arti-
cles and journals still pretty low, but growing. So the trend is real-
ly very substantial.

I like to look at it from two angles: From the science end it's real-
ly impressive progress. If you view it from the other end, to the
commercial R&D end, not so impressive so far. And in between is
kind of a big gap or a big challenge in between, which is the insti-
tutional set of obstacles I had mentioned before. This is the legal
system, the financial system, and management skills, all of the
above that make it a challenge, which will be overcome. But how
quickly it will be overcome is very hard to determine.

Thank you.
[The statement follows:]
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Prepared Statement of Henry S. Rowen
Professor Emeritus, Graduate School of Business

Senior Fellow, the Hoover Institution
Emeritus Director, the Asia Pacific Research Center

Stanford University, Stanford, California

Some Key Factors in China's Remarkable Rise in the
Technologies of Information

I will touch on four topics today: One is the leading center of high tech companies
in China, Zhongguancun Science Park. Second is the importance of international
linkages in China's high tech rise. Third is the importance of domestic value-added
in understanding the economic significance of China's export numbers. Fourth, is
some indicators of the rise of science.

Zhongguancun Science Park (ZGC For Short)
This park, located northwest of the center of Beijing, has the largest concentration

of high tech companies in China. It had 12,000 of them in 2002 with over 400,000
workers and revenues of $29 billion. Sixty-four percent were in the information
technology (IT) industry with the rest in advanced manufacturing, bio-medical, ma-
terials, and energy sectors. An understanding of its history and present status helps
us to understand how China has made giant strides in high technology industries.

Its high tech strategy has been to train many technologists, to help scientists and
engineers in research institutes and universities form companies, to make state-
owned one more market-focused, and to encourage foreign firms to bring technolo-
gies via direct investments. Taiwanese companies and foreign MNCs are responsible
for a large proportion of China's IT exports. Large investments in telecommunica-
tions have been a core part of the strategy. The ZGC cluster in Beijing has made
a remarkable transition from a set of government research institutes, state compa-
nies, and universities in a non-market system to a more dynamic, market-driven
place with many new companies.

Shortly after China's reform movement started, in 1980, a researcher, Chen
Chunxian, left the nuclear laboratory of the Academy of Sciences to set up the first
privately funded research and technology institute in Beijing. He was followed by
other entrepreneurial scientists and technicians. According to Adam Segal (in Dig-
ital Dragon; High Technology Enterprises in China), from 1950 to 1978 the Chinese
Academy of Sciences "which owned all the technology ... in all that time did not
sell one product. Since the reforms, 40,000 products have been passed to companies
and have been put on the market."

By the end of 1987, the Academy had spun out several dozen high-tech enter-
prises, including the computer companies Legend (now called the Lenovo Group)
and China Daheng Information Technology. Most were PC-related. By the end of
1987, hundreds of enterprises were crowded along a ten-kilometer long street called
Zhongguancun Electronics Street.

During this period, Tsinghua University and Peking University also established
their own high-tech enterprises. There were two main motives: one was to supple-
ment low salaries and enable them to keep the best people; the other was to move
technology from laboratories to the market. University-funded enterprises have
played an important role in Zhongguancun's development.

In 1988, the Beijing Experimental Zone for Development of High and New Tech-
nological Industries was set up with the power to try new rules and institutions on
a small scale before moving them nationwide. It became known as the
Zhongguancun Science Park. It was small, with only 10,000 workers in 1989, but
about to take off. Waves of start-ups in ZGC coincided with, and depended on, the
rapid growth of China's IT industry. The domestic market was greatly aided by
large government investments in telecommunications while paralleling this was
China's rapidly growing participation in the global IT market. Essential to this
strategy has been an openness to foreign goods and direct investments.

At the beginning the region had important assets and daunting liabilities. The
main assets were many scientific and academic institutions, a well-educated and tal-
ented group of scientists, and a willingness to experiment, and supportive govern-
ments, both at the national level and locally. The liabilities, also substantial, in-
cluded poorly defined laws, including those for intellectual property rights, an array
of state-owned companies, bureaucrats micro-managing state-owned enterprises,
weak managerial skills, isolation from world markets, and an underdeveloped finan-
cial system, especially for risk capital.

Essential to the successes that followed were networks of relations that connected
families, the new entrepreneurs, the institutes from which they had come, univer-
sities, local governments, and national ministries. The institutes supported their
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spun-off entrepreneurs in several ways, including financially; local officials for the
most part worked to reduce regulations, arranged for finance usually in the form
of loans, and did not interfere excessively in the inner workings of enterprises; uni-
versities set up enterprises and maintained close ties to their graduates; and na-
tional ministries kept research money flowing to institutes and universities.

From 1988 to 2002, the number of its companies grew from 527 to over 12,000
(of which perhaps 4,000 are not really viable) with total employment going from
10,000 to 420,000. In 2002, fifty-five of these companies were listed on an exchange
and thirty-three had sales of over U.S. $12 million per year. ZGC firms have 40 per-
cent of the market for software applications and 50 percent of the PC hardware
market. It has the No. 1 Chinese portal, Sina.com, and the top online game firm
in China, ourgame.com. It is the leading place in biotechnology, new medicines and
new materials, but these industries are still small.

At the small end of company sizes, 4,300 had sales of less than $120,000. This
is far from an equilibrium situation. For example, 82 percent of the 4,300 small
companies lost money in 2002. The number of firms in ZGC is likely soon to shrink.

Today, China gets most of its technology from overseas with multinational compa-
nies as the main source. In ZGC, they account for 43 percent of the Park's total rev-
enues and 78 percent of its exports. Actually, what is being transferred is not only
technology in a narrow sense but also design techniques, know-how and managerial
skills, including knowledge about how to solve problems and how technologies are
related to each other. Investments made by multinationals are a kind of package
that combines money, products, technology, talent, managerial skill and ideas. Many
are establishing research centers; for example, Intel, Microsoft and Novozymes (a
Danish enzyme company), have set up such centers there. China's poor protection
of intellectual property discourages the transfer of advanced technologies but it has
not prevented a large and sustained flow of direct investment by foreign firms.

Another major source of "capital" is the human kind embodied in returnees from
overseas. It is remarkable that the total of 4,900 such people (3,500 since 1999) had
started 1,800 companies in ZGC by 2002. In two years they had started two compa-
nies each working day on the average.

ZGC has both advantages from being in the capital city and disadvantages. On
the advantages, there is a large flow of money from government ministries both di-
rectly for procurement and indirectly through support of institutes and universities
and it benefits from the idea incorporated in the Beijing Experimental Technology
Zone, "What is not forbidden by the law is not against the law." Two examples: one
is that a venture capital limited partnership can be established; the other is that
the scope of a business need not be clearly defined. On the disadvantages, from the
vantage point of Silicon Valley-or Shanghai or Shenzhen-there are benefits in
being far from the Emperor, whether he is seen as being in Washington or Beijing.

On ZGCs human resources, about half the workforce has at least bachelors de-
grees. There are over 30 online job service web sites and 42 percent of workers find
jobs through them. The job market is a classical free market one: employment at
will by both the employee and the employer; those who don't measure up are dis-
missed, an especially effective measure in the early development stage when other
enterprises had lifetime employment. Worker mobility is high; two-thirds of employ-
ees working for less than three years have changed jobs. (A rate this high may be
dysfunctional.)

The ZGC system has changed. Tax advantages were reduced in 1993 and the
Academy of Sciences ended its support for many successful firms in order to support
new ones. Competition has been encouraged among domestic firms and has inten-
sified with the arrival of foreign ones. Corporate forms were adopted with owner-
ship being expressed though stock issuance, appointment of general managers and
boards of directors.

Close university links to business are also under pressure to change. Universities
and research institutes within ZGC run their own ventures, often holding 100 per-
cent of their equity. Problems inherent in these connections have become evident.
Legal unclarity in ownership makes it impossible to share it with other investors,
a barrier to raising capital. Efforts are underway to clear up enterprise ownership,
to enable university-founded enterprises to operate independently, and to set rules
so that teaching, research and operation of university-founded enterprises can be
mutually beneficial and not in conflict. This requires a separation of the teaching
and research missions of universities from commercial activities that may be socially
useful but that can detract from their core missions.

China's financial system, especially for risk capital, remains underdeveloped. De-
spite the fact that the Beijing Municipal People's Congress enacted the first local
law allowing limited partnership venture capital firms, this organizational form has
yet to be adopted and a mergers and acquisition market has yet to emerge. High-
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tech companies are listed in Hong Kong or, ideally, on NASDAQ. (A recently es-
tablished NASDAQ-like second board at the Shenzhen exchange might provide a
domestic market listing for young firms in a few years.) In 2002, 21 ZGC start-ups
received RMB 830 million (U.S. $100 million) of venture investments. Foreign inves-
tors are still dominant; 12 local institutions supplied 29 percent and 7 foreign ones
supplied 71 percent.

In little over 20 years ZGC has come a long way. Its future depends on that of
China, which faces challenges in building institutions, including those of law, fi-
nance and those for the creation of technology. Given its record, it will overcome
them.

It is hard to miss the high proportion of scientific and technical papers published
in the leading scientific and technical journals that have Chinese authors, many of
them at American universities. Increasing numbers are returning home. This was
a major source of talent for Taiwan in the 1980s and 1990s and now there is a grow-
ing flow back to China. They return not only with scientific and technical skills but
also know-how on organizing and conducting research projects and building compa-
nies. It is remarkable that the total of 4,900 such returnees (3,500 since 1999) had
started 1,800 companies in ZGC by 2002 and that by 2003, 4,300 returnees to
Hsinchu had created 119 companies. Foreign nationalities constituted over one-
fourth of Singapore's professional IT manpower in 1995-97 and is likely to have in-
creased since then.

Whether among Silicon Valley, Hsinchu, ZGC, or Bangalore, linkages have been
critical. Some of these places have become hubs, such as Silicon Valley, linked
through flows of goods, people, capital and technology into a global network.

International Linkages
The story of ZGC reveals many important foreign connections: People, direct in-

vestment, technology, markets. Martin Kenney and Kyonghee Han (in "The Venture
Capital Industries in Five Asian Nations") describe three types of people links be-
tween Silicon Valley and Asia. The first was the human linkage provided by Asian
students who stayed in the United States and worked in Valley firms and elsewhere
in the U.S. such as Bell Labs. They soon began launching their own start-ups while
they kept close relationships with friends and families in Asia. Second was Asian
students and seasoned managers who returned to their various nations, either join-
ing the Asian operations of Silicon Valley firms or setting up companies that con-
tracted with Silicon Valley ones. The third link was Asians trained at home who
then joined the overseas operations of Silicon Valley firms. Each link was a conduit
for information transfer and learning. The repeated interactions that occurred on
many levels created awareness of what was occurring in Silicon Valley, not only in
terms of the technical and managerial skills but also of its entrepreneurial char-
acter.

According to Marguerite Gong Hancock, Jen-Chang Chou and Ming Gu, a new
and prominent international network example is the Semiconductor Manufacturing
International Corporation (SMIC), a silicon foundry whose headquarters are in
Shanghai. It has three fabs in Shanghai, one in Tianjin, and three being built in
Beijing. Ninety percent of its output is exported. Almost all of its early management
team were veterans of the semiconductor industry and had spent most of their pro-
fessional careers in leading semiconductor companies worldwide before they joined
SMIC. Chief Operating Officer Marco Mora, for example, had more than 18 years
of management experience at STMicroelectronics N.V., Texas Instrument Italia
S.p.A, Micron Technology Italia S.p.A and WSMC (a Taiwanese foundry). Of its
4,400 workers, 500 came from Taiwan, 300 from the U.S. and 200 from other places
outside of China. Significantly, all but one of its initial management team started
out in Shanghai.

Its funding was also global: from H&Q Asia Pacific, Walden International, New
Enterprise Associates, Oak Investment Partners, Vertex, Goldman Sachs, and four
Chinese state banks.

In short, it is hard to imagine anything like the present global IT industry with-
out these many kinds of connections. In the present post-bubble era, it is common,
almost a rule enforced by venture capitalists, that Silicon Valley start-ups establish
a part of their operations from the outset in some place in Asia. Costs are lower
and able people can be recruited.

Putting China's Export Numbers in Perspective
The common practice of reporting gross revenues from exports can lead to a mis-

interpretation of their economic significance. Almost always missing in such report-
ing is the value created domestically associated with these exports. This is often
modest. Thus, according to Wong Poh Kam, in Singapore, 25 percent of the value
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of its exports of disk drives in the mid-1990s was added domestically and, according
to Chen, Cheng, Fung and Lau, China's domestic value added to its electronics and
telecommunications exports to the U.S. in 1996 was about 20 percent. These num-
bers imply that for every dollar of exports, goods costing 75 cents or 80 cents had
to be imported. So, if China exported, say, $50 billion of high-tech products to the
United States, it had to import around $40 billion of goods (although not necessarily
from the U.S.) for that to be possible.

Doubtless, the value being added domestically in China to its high-tech exports
is growing but it is growing from a modest level.

Some Indicators of Progress in Science
There is a growing belief in scientific and technical circles worldwide that Asia,

and especially China, will become not only a place for making things but also-per-
haps soon-will become a creator of technology. They have able, well-trained people,
have or are developing needed institutions, and are connected to the world of ideas.

One indicator is the large and growing numbers of well-educated scientists and
engineers. According to Diana Hicks, the number of Ph.D.'s granted in China from
1986-1999 increased by about 50 times (from 100-200 to over 7,000). Others are
increased spending on research and development; the growth in scientific publica-
tions and in their quality measured by citations. Still another is the setting up by
high-tech foreign firms of R&D centers in China-about 200 in number. Today,
these centers seem to be doing more "D" than "IR" but that mix will surely shift to-
wards doing more research.

China has great ambitions in science and technology and given its accomplish-
ments they are likely to be realized-although the timing is uncertain. Between
1995 and 2000, its spending on R&D more than doubled. It was still only one per-
cent of GDP but it was growing at ten percent a year and the government says it
wants to increase that share.1 According to Kathleen Walsh, by the year 2000 China
ranked eighth in the world in scientific papers contributed by Chinese authors
(three percent of the world total) compared with it being 15th in the world five years
earlier. This is not to assert that China's capacities are up to those of the industri-
alized countries. This will not likely happen soon but it is on the move.

The rise of China in innovativeness will have mixed impacts on others. The gen-
eration of new ideas can benefit everyone. It also gives their creator an advantage-
as Silicon Valley has demonstrated. What should not be in doubt is that the U.S.
and everyone else will face a large challenge coping with the rise of an innovative
China.

Cochair MULLOY. Thank you, Dr. Rowen.
Let me just tell the panelists: Your full statements will be in-

cluded in full in the record of the hearing. If you could limit your-
self to seven to eight minutes, and then we'll open it up to Commis-
sioners asking questions. Thank you.

Dr. Zysman.

STATEMENT OF JOHN ZYSMAN, CO-DIRECTOR
BERKELEY ROUNDTABLE ON THE INTERNATIONAL ECONOMY

PROFESSOR, UNIVERSITY OF CALIFORNIA, BERKELEY, CALIFORNIA

Dr. ZYSMAN. Thank you very much. Many of you may know the
degree to which the international economy was really formed
around the U.S.-China trade struggles. I emphasize that because I
wasn't exactly known as soft on, shall we say, foreign economic
challenges. And I want to set some of what I'm going to say here
today in that regard.

One of the great moments for me was having one of the friends
from BRIE take me into his office and point out that I had been
moved off of the Japan enemy's list, which they actually had with
a big target. And many of my friends had been moved to the side-
lines.

1Kathleen Walsh, "Foreign High-Tech R&D in China: Risks, Rewards and Implications for
U.S.-China Relations, the Henry L. Stimson Center, 2003.
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BRIE has also worked some on U.S.-China relations on the issue
of China's entry to the WTO. But when speaking with Members of
the Commission and speaking with the staff, when I was invited
to speak here I asked myself: What could I, who's not really a great
expert on China, add to the conversations that friends like George
Scalise, John Gage and the industrial side, Barry Naughton on the
academic side, wouldn't say otherwise.

There were really three things that I wanted to say that I
thought were worth taking your time.

The first, I usually like these to come up as a whole, so let me
just simply say: Let me list the three points I'd like to make very
quickly-is that China's not the first great new economic power to
enter the world scene. We could go back a century and remark on
Germany, even the United States. Japan is obviously something
we've dealt with.

We're not going to stop China's entry. We may shape the char-
acter of China's entry, but we're not going to stop it. And the great
question is the nature and character of our own adaptation, our
own adjustment, our own successful response to the character of
the economic and security challenges that that poses.

The second point that I want to make is that the key issue is the
nature of our adaptation and our adjustment. The third is that the
core of that is going to be an emphasis on innovation, not simply
technical innovation, but in fact innovation in business models, in-
novations in fundamental business strategies.

Now having said that let me run through these slides fairly
quickly, and I'll put, as you've asked the core points in the record.
The first, as I say, is that China's not the latest story. Really the
term "globalization," if you actually count it really emerges with
Japan. We had a bilateral world. Bilderberg was the center of the
universe until the Trilateral Commission emerged with the emer-
gence of Asia as a real challenge. And Japan was really the first
instance of that Asian challenge. In a certain sense globalization is
a sequence of national stories, told on a larger stage.

When I emphasize that China is not the only story I suspect that
Motorola would pick a different national story as its big threat. It
might choose Finland. It might choose the character and strategy
that the Finnish adopted that led them from being on the periph-
ery of the Soviet empire to a core player in the communications
era.

As I say, the core issue that matters for the United States is the
nature of our adjustment. Now obviously we need to enforce appro-
priate rules and negotiate the best possible international agree-
ments. Nothing that I'm saying suggests other than that nor that
I don't take that very seriously, but I do. But I think as in the
Japan era, much of what was, in fact, lost sight of was the char-
acter of the American adaptation that was required.

In the Japan story we had a story of closed markets, radical do-
mestic expansion, and then production innovation and managerial
innovation. It was a very straightforward story. In some ways Jim
Martin, who spoke to you this morning, the great-it was Korea's
expansion that complicated that story as it became a player in the
semiconductor industry that in some ways made the story more
complicated.
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China's, as Barry Naughton and others have told us, is a story
of FDI as an instrument of development; of manufacturing; of
outsourcing; of the effort to try and capture R&D and higher val-
ued-added activities; of local networks built out, around and under-
neath FDI. It's a struggle for standards, and IP is a strategic game.
As my friend Stu Feldman at IBM suggested, that what we really
are looking at is a game of three-dimensional Go played on what
most people understand is a two-dimensional chess board, but the
game that is being played is much more complicated and much
more serious than we conventionally understand.

It's not going to be the last story. This Commission will recon-
vene in a few years about India, I'm sure, and which the story is
one about service outsourcing, a less concerted national strategy
perhaps, but managerial innovation and outsourcing service.

Now as an instance, because I want to use the Indian story as
an instance of what I mean by adaptation here. Part of the problem
that we face is that when we face challenges, we respond with old
lessons and old tools.

If you look at the outsourcing story, which is different than the
offshoring story since you can offshore without outsourcing and you
can outsource without offshoring, the question becomes: Why does
a company like Wipro suddenly show up in my backyard as an
outsourcer in this area? And the answer is that certainly part of
the story was about low cost labor being able to be outsourced to
India.

Another part of the story was that they clearly learned manage-
rial lessons about how to organize outsourcing that permitted them
to come back into this area with a new managerial innovation and
begin to organize outsourcing onshore. The question we have to
keep track of is what are the real challenges and how is business
going to respond.

Since time is limited I will put in the record my arguments about
what the character of the nature of the business challenge really
is, which is finding the spot of differentiated assets that prevent
you from being caught in a commodity, that much is blurring. Com-
modities become products become commodities. Internal functions
such as R&D become products. Services become products. And
product companies like IBM become service companies. It's not
very stable.

And, in fact, there's an endless search for new positions, and the
real search is for new business models and an experimentation to
allow that to happen.

Now in the last minute of overtime that I'll permit myself is the
question is what ought we to do? Now I would emphasize that obvi-
ously we have to pursue the best possible international arrange-
ments. We have to defend international appropriate global rules of
intellectual property and the like. But others will emphasize that.

Domestic adjustment and adaptation is for me the key. Innova-
tion in the end is going to be the key to that adaptation. I look at
the fact that in China we see massive network build-outs in com-
munications networks. And we ask the question as Korea builds
out significant networks in high-speed telecommunications net-
works, Internet networks, if the leading edges of usage are outside
the United States, will our companies be able to follow?



126

So the question becomes: What do we do? Government policy has
to be aimed at sustaining the U.S. as a driving source of innova-
tion, as a source of R&D to assure that we maintain ourselves as
a technology pump, that we remain on the leading edge of infra-
structure and technology exploitation and education, education,
education.

Corporate strategy has begun to be imaginative, identifying the
shifting markets and understanding the innovation in business
models, not just technology to understand what the new opportuni-
ties are in this set of challenges. And then I've put up a few things
that I think might be useful to the Commission that I'll be glad to
submit later that might be helpful in thinking through some of the
choices that are before us.

Thank you.
Cochair MULLOY. Thank you very much. Dr. Preeg.

STATEMENT OF ERNEST H. PREEG
SENIOR FELLOW IN TRADE AND PRODUCTIVITY

MANUFACTURERS ALLIANCE/MAPI, ARLINGTON, VIRGINIA

Dr. PREEG. Thank you. I'm also delighted to be here today and
talk about what is a highly dynamic U.S.-China relationship in the
high-technology industry. I'm just completing a heavy study on the
subject, it will be out in June with the title: "The Emerging Chinese
Advance Technology Superstate."

And the principal conclusion is that China, indeed, is an emerg-
ing super state in this context and this poses a serious challenge
to the longstanding U.S. leadership in technology innovation and
related production exports. And if the gap continues to narrow, as
it is now, there will be major implications for U.S. commercial, na-
tional security, and geopolitical and other foreign policy relation-
ship, could be a very fundamentally changed international order.

My written statement does summarize both my analytic and pol-
icy conclusions. So I will just use my time here to tick off what I
consider the essential ingredients to achieve such advance tech-
nology super state status, and a few issues that need to be watched
in terms of China getting from here to full status with the U.S. and
Europe being the other established broad super states in this area.

I see six essential ingredients for super state status, and I see
China meeting all of them. Much of this has been talked about al-
ready. First there has to be a very large internal market for these
new products to be marketed first at home. China with 1.3 billion
people, nine-percent growth clearly has the market. And more and
more investment is directed toward the domestic as well as export
market.

Second, we talked a lot about R&D, a major commitment to R&D
resources. This really started in 1995. There were key decisions of
the Chinese government that really put this up as the top priority.
From 1995 to 2002 their R&D grew 22 percent a year versus six
percent for us. They're passing Japan by this year to be the second
largest R&D commitment. I should also say it's much more heavily
directed toward manufacturing industry where the new tech-
nologies are being developed, whereas our public R&D certainly is
much more heavily in the health sector compared with NSF, for ex-
ample.
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The third ingredient is, again, we've talked about education: A
tripling of their college program and graduates since '95, from one
to three million graduates. They are now somewhat higher than
U.S. graduates.

There's a tendency to look at doctorates in science and engineer-
ing. This year roughly doctorates in engineering will be about 9,000
there versus 5,000 in the U.S. The educational system is much
more heavily oriented towards science, math, engineering.

The fourth ingredient is investment in infrastructure. And here
again their resource commitment in terms of savings, environments
is really quite extraordinary. And certainly for the advance tech-
nology sector, when it comes to transportation, communications,
electric power, and other supporting infrastructure they have been
keeping up and it's quite impressive.

The fifth and sixth ingredients are linked. One is to have a very
fiercely competitive, if you will, private sector or relationship
among these companies who have to keep moving ahead quickly.
And, second, you have to have a very open trade and investment
policy. These are linked, and China has both of them. Certainly ev-
erything we read about the advance-technology sector between
multinational companies and China companies coming on-stream
and rather rapidly is intense competition. And this really creates
the incentives to move ahead in these areas.

In fact, the whole process of these last ten years, take the last
four or five, has been driven very much, as we know, by foreign di-
rect investment. Very export oriented. The foreign direct invest-
ment up to '95 was quite low because labor-intensive industry, tex-
tiles and such, doesn't need much foreign direct investment, but it's
gone up from five billion in '91 to 38 billion FDI in '95 to 62 billion
last year. Again, mostly, 70 percent in the manufacturing sector
and very export oriented. The percentage of total of Chinese ex-
ports by foreign companies last year was 57 percent. I think that's
without precedent. And it would be much higher if you limit it to
the advance-technology sectors, because that's where the FDI is so
concentrated.

And this is related to the extraordinary trade performance: 35
percent growth in exports in '03 and '04. It'll probably be at least
that much this year. In fact, I'm predicting that their global trade
surplus will go up from 40 billion last year to maybe a hundred bil-
lion this year, just taking off. Partly apparel and textiles, but it's
also semiconductor, steel, and the information technology sectors.
So very trade oriented. And this is where the trade, the high-tech
trade is the bottom line in international Chinese in these areas.
And here the Chinese trade structures change dramatically in the
last three or four years. Over half of Chinese exports are now in
the so-called high-tech sectors, as defined by the OECD.

Apparel, textiles, and footwear, they're down to 18 percent. It'll
be a little bump this year, but it's just going down. So they're a
high-tech exporter, for the most part.

When it comes to U.S. trade, we have this trade category: Ad-
vance-technology products. These are the ones that have the most
deeply embedded, the highest content of R&D and engineering
input. It's about 30 percent of our manufacturing sector. Globally
our advance-technology industry in this ATP trade has gone from
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a surplus of 20 billion in '98 to a deficit last year of 37 billion. And
the shift has been almost all China. We were in trade balance in
'98. Last year the deficit with China was 37 billion, accounted for
the entire global.

That's the overall picture of the ingredients. Let me just tick off
four of the things we should keep watching to get to the if you will
status. One, will there be Chinese companies coming on to achieve
multinational status in terms of competitiveness. Ex companies are
coming on fairly quickly in almost every advance-technology sector.
They want to establish a brand name, quality, a reputation, and a
big R&D capability.

A second point to look at was raised earlier: The export platform
relationship where they import components and then export. This
is almost entirely an East Asian relationship with Taiwan, South
Korea, and Japan. I think it's changing rapidly. I think on average
in the information technology, telecommunications sector probably
now, but we don't have good data, probably over half of the content
on average is Chinese. And it goes up because there's more and
more going to Chinese sourcing and trying to upgrade. But it's an
important relationship and we certainly need more information.

Thirdly, there is a need for structural reforms: The banking, fi-
nancial sector shifting from industry to other sectors. But, again,
if you say how, this can have adverse impacts on disruption, but
probably not relatively as much so for the advance-technology sec-
tor. This-this sector's financed not by the big Chinese banks. It's
overseas' financing by the foreign companies and even the Chinese
companies. They're not having to turn to the internal banking sec-
tor.

So I think although there are big problems and challenges here,
it's unlikely to really slow down the advance-technology momen-
tum.

Finally, there is the process of political change. I believe it's al-
most inevitable there will be some form of democratization, without
saying how or what pace. It can be disruptive, it need not be. Cer-
tainly South Korea, Taiwan have went through it without disrup-
tion from authoritarian, but it could be disruptive. The question is
how will this impact on the advance-technology sector. Again I
can't predict that, but it's unlikely that they would really do things
that would undermine the sector, but this is certainly something
that needs the scrutiny.

That's it. And on the policy response, as I say, the conclusions
are listed in my written statement, and we might want to get into
those during the question period.

Thank you.
[The statement follows:]

Prepared Statement of Ernest H. Preeg
Senior Fellow in Trade and Productivity

Manufacturers Alliance/MAPI, Arlington, Virginia

The Emerging Chinese Advanced Technology Superstate

China is an emerging advanced technology superstate, which poses a serious chal-
lenge to longstanding U.S. leadership in technology innovation and related pro-
duction and exports. A further relative advance in Chinese advanced technology
performance will have important impact on U.S. commercial, national security, and
foreign policy interests.
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An advanced technology superstate is defined in terms of economic, technological
and financial power, leading to political power in international affairs and to becom-
ing a military super power as well. The essential ingredients for superstate status
are a very large internal market, correspondingly large public expenditures for re-
search and development (R&D), education, and infrastructure, a highly competitive
private sector, and an open trade and investment policy. China meets all of these
conditions, although further market-oriented reforms are needed, especially in the
financial services sector.

These are the central conclusions of my study, The Emerging Chinese Advanced
Technology Superstate, scheduled for publication in June. More specific conclusions,
grouped in terms of the analytic assessment and the recommended U.S. policy re-
sponse, are as follows:

Analytic Assessment
(1) Deng Xiaoping's "Four Modernizations," put forward in 1978, have led to 25

years of 9 percent annual GDP growth in China, and a fivefold increase in per cap-
ital income. This rapid growth, however, has been in two distinct stages. The first
stage, from 1980 to 1995, centered on export-led growth in low technology, labor-
intensive industries, while only during the past 10 years has advanced technology
industry development become the top priority.

(2) The two principal "resource" indicators of advanced technology development
are R&D expenditures and science and engineering graduates. Chinese R&D ex-
penditures grew by 22 percent per year from 1995 to 2002, compared with 6 percent
in the United States. Projected to 2005, Chinese expenditures will be higher than
those of Japan, more than 60 percent of the EU level, and about 40 percent of the
U.S. level. Chinese R&D is more heavily concentrated in manufacturing than is U.S.
R&D, with 60 percent of the Chinese R&D performed by enterprises, 28 percent by
government research institutions, and 10 percent by universities.

(3) Chinese science and doctoral degrees increased by 14 percent per year from
1995 to 2001, compared with minus 1 percent in the United States. Projected to
2005, annual Chinese doctoral degrees will be half that of the U.S. level. Chinese
doctoral degrees in engineering grew 18 percent per year from 1995 to 2001, com-
pared with minus 2 percent in the United States. Projected to 2005, Chinese engi-
neering doctorates will be 70 percent higher than the U.S. level.

(4) Two performance indicators are patent applications and technical article au-
thorship. Chinese patent applications increased annually by large double-digit per-
centages from 1995 to 1999, as did technical article authorship from 1995 to 2001,
but from very low base levels. More up-to-date figures would be revealing, and the
National Science Foundation is urged to provide more current figures.

(5) Foreign direct investment (FDI) in China was relatively low during the first
stage of labor-intensive industrial growth, less than $5 billion per year through
1991. FDI then increased sharply, related to wide-ranging incentives for advanced
technology investors, to $38 billion in 1995 and $62 billion in 2004. Seventy percent
of FDI is in manufacturing, with heavy concentration in export-oriented companies
and advanced technology sectors. In 2004, 57 percent of total Chinese exports were
by foreign investors.

(6) Taiwan is the largest foreign investor in China, accounting for up to half of
total FDI, but there are no precise figures because most of it comes indirectly
through Hong Kong and other sources. The United States was the second largest
foreign investor through 2002, but in 2003 and 2004, South Korea and Japan pulled
ahead of the United States. In 2004, South Korea invested $6.2 billion, Japan $5.5
billion, and the United States $3.9 billion.

(7) Taiwanese investment is concentrated heavily in the information technology
sector, including the semiconductor sector. China plans to build up to 18 semicon-
ductor plants by 2005, and there are now about 400 chip-design companies in China,
about one-third of which are foreign.

(8) American investment in China is broader in industry scope, although with 70
percent in manufacturing. China provides tax incentives and exerts coercion on
American companies to do R&D and upgrade the technology level of production in
China, and many companies are doing so. There is also a trend to work with Chi-
nese suppliers and thus increase value added within China. Ingersoll-Rand employs
20 engineers to train Chinese suppliers to meet quality standards. Cisco CEO John
Chambers predicted that "China will be the IT (information technology) center of
the world."

(9) Chinese exports grew 35 percent in both 2003 and 2004, and will probably
come close to that again in 2005. China passed Japan in 2004 to become the third
largest exporter after the United States and Germany, with most of German exports
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within the EU, and on current course China will be the number one exporter within
three years.

(10) Chinese high and medium high technology exports are growing the fastest
and their share of total manufactured exports increased from 33 percent in 1995 to
an estimated 52 percent in 2004, while low and medium low technology exports
were down from 67 percent to 48 percent. In 2004, less than 20 percent of Chinese
exports were in textiles, apparel, and footwear.

(11) The U.S. merchandise trade deficit with China increased from $57 billion in
1998 to $162 billion in 2004. For advanced technology products (ATP), which have
the highest R&D and engineering content, the United States was in rough trade bal-
ance with China in 1998, but had a deficit of $36 billion in 2004. The ATP deficit
was $39 billion in the information technology and communications sector, offset by
small surpluses in semiconductors and commercial jet aircraft.

(12) The "export platform" issue involves Chinese exports of advanced technology
products with large import content of high technology components. There are no pre-
cise figures for the extent of this relationship, and the import content varies widely
by plant and industry subsector. The overall degree of export platforming is prob-
ably relatively small and declining steadily as the share of Chinese value added
increases. The very large majority of export platforming is by Taiwanese, South Ko-
rean, and Japanese companies, and very little is by American companies.

(13) The net assessment is that China, indeed, is an emerging advanced tech-
nology superstate, in terms of its domestic market size, the resource commitment
to R&D, engineering, and infrastructure, the rapidly growing and highly competitive
investment sector, and the spectacular export performance.

(14) One indicator for final arrival as an advanced technology superstate will be
the emergence of internationally competitive Chinese firms, with brand recognition,
quality product reputation, and a leading edge R&D program. A number of large
Chinese firms in several sectors are approaching this stage of multinational com-
petitiveness.

(15) China nevertheless will have to make important structural adjustments to
maintain its high rate of growth in advanced technology development. Financial sec-
tor reform is most important, and significant steps are underway. A sectoral shift
from export led to domestically generated growth needs to be made, which should
include a greater resource commitment within China to health care, infrastructure,
and environmental improvements.

(16) Political change in China is difficult to predict, but disruptive change that
would undermine advanced technology industry is highly unlikely. A process of de-
mocratization within China, whatever the pace and modalities, is almost inevitable
as China progresses toward being an affluent, more highly educated, information-
based society, with a rapidly growing middle class and a highly productive private
sector.

(17) One geopolitical consequence of the Chinese rise to advanced technology
superstate status is that it is becoming the economic hegemon in East Asia. China
is or will soon become the principal trading partner of all other East Asians, includ-
ing Japan and South Korea. China is the largest recipient of FDI by far, and an
outward flow of Chinese FDI to Southeast Asia is gathering momentum. Once the
yuan becomes a convertible, market-based currency, Shanghai, Beijing, and Hong
Kong will soon become the financial centers of Asia. As a result, China will have
the dominant economic influence within the region, with corresponding growing pol-
icy leverage.

(18) One geostrategic consequence of the Chinese rise to advanced technology
superstate status is that Chinese internally generated military modernization is
moving ahead much faster. A fundamental restructuring of Chinese defense indus-
try in 1997-1999 shifted control of defense enterprises from the military to the civil-
ian government, and integrated their operations with commercial advanced tech-
nology enterprises, including competitive bidding for defense contracts. In effect,
China shifted from the discredited Soviet model toward the U.S. model for weapons
development and production.

(19) The result has been a more rapid rate of military system modernization, par-
ticularly for the navy and defense electronic systems. During the 1990s, the U.S.
Department of Defense (DOD) consistently assessed the Chinese military capability
as being at least 20 years behind the United States. The 2004 DOD annual assess-
ment was that China will have uneven success in its goal of catching up with the
industrialized nations within 5 to 10 years, and the 2005 assessment will likely indi-
cate an even faster narrowing of the gap.
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The U.S. Policy Response
(1) China is the most important U.S. bilateral relationship. A new relationship,

resulting from China's emergence as an advanced technology superstate, centers on
a deepening economic engagement of wide-ranging mutual benefit, together, up to
this point, with a far less engaged set of mutual national security interests. The
most important medium to longer term U.S. interest in play is to maintain U.S.
leadership in advanced technology industries, which is importantly related to rel-
ative military force capabilities.

(2) The political relationship is troubled, but likely to move in a positive direction
over time through democratization within China, largely as a result of the deep-
ening economic engagement, which can be helped through targeted U.S. diplomacy.
Deepening ethnic and cultural ties between the two countries, including through
study and travel, will also help. Confrontation over Taiwan should be avoided as a
mutual interest, but this can become more difficult as Chinese military moderniza-
tion proceeds at a faster pace.

(3) The recommendations here focus on the economic relationship, beginning with
the most important immediate problem, Chinese currency manipulation. The Chi-
nese yuan is estimated to be at least 40 percent lower than a market-based ex-
change rate, as a result of massive purchases of foreign currencies, over the past
four years, by the Chinese central bank. Others, particularly Japan, South Korea,
and Taiwan, have followed suit, which has had a substantial overall adverse impact
on U.S. trade, particularly the manufacturing sector, including advanced technology
industries. The U.S. trade deficit is in the order of $150 billion larger as a result
of such currency manipulation, which is in violation of IMF and WTO obligations.
The United States should act vigorously against all four East Asians to cease the
practice, initially through direct consultation, but making clear that the United
States is prepared to pursue IMF and WTO dispute settlement procedures if nec-
essary.

(4) Once China moves to a convertible, market-based exchange rate, which is its
stated objective, the international financial system will soon take on a new structure
oriented around three key currencies, the dollar, the euro, and the Chinese yuan.
The IMF system will also change fundamentally, with few if any large IMF loans,
the policy focus on how floating rates are managed, and possible initiatives for cur-
rency unions. The most challenging financial relationships will be within Asia and
across the Pacific with the dollar. The United States and China will thus take on
principal leadership responsibilities and need to structure their bilateral financial
collaboration more effectively.

(5) The U.S.-China trade and investment policy relationship has bilateral, multi-
lateral and regional dimensions. The bilateral dimension centers on implementation
of Chinese WTO accession commitments and involves negotiations on a wide range
of issues. Protection of intellectual property rights (IPRs) is the biggest problem
area, with serious adverse impact on U.S. advanced technology industries. Other
issues of particular interest to U.S. advanced technology industries which need to
be addressed include investment policy, standards and technical regulations, tax-
ation, subsidies, telecommunications services, and biotechnology regulations.

(6) The multilateral dimension currently involves the WTO Doha round, which is
bogged down largely over the issue of nonreciprocity for developing countries. The
United States and China could go a long way to breaking the impasse through a
jointly supported formula for tariff reductions in the nonagricultural (almost all
manufacturing) sector, in which China would make a fully reciprocal offer in view
of its strong export competitiveness in manufactures.

(7) The regional dimension of trade policy is now focused most importantly on
East Asia, in view of the China/ASEAN free trade agreement (FTA), with Japan and
South Korea following in the wake. Such an East Asian preferential trading bloc
would have further substantial adverse impact on the U.S. trade deficit in view of
the high tariffs throughout East Asia, and would also have a negative geopolitical
consequence as a high visibility Asian grouping in an adversarial position vis-a-vis
the United States.

(8) The only practical way the United States can head off an East Asian pref-
erential trading bloc, which excludes the United States, is through initiatives to cre-
ate an Asia-Pacific free trade agreement, as agreed at summit level in Bogor in
1994. The centerpiece of such an agreement would be U.S.-China free trade, which
although not feasible at this time, should be addressed through the formation of a
high level U.S.-China study group to examine the economic costs and benefits of free
trade between the United States and China within the Asia-Pacific context.

(9) In parallel, the United States should undertake or complete FTA negotiations
across the Pacific with Thailand (negotiations under way), South Korea (official
talks under way), and Taiwan (informal talks under way). This "three spoke" initia-
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tive, in addition to existing U.S. FTAs with Singapore and Australia, would defini-
tively move the United States into the trans-Pacific free trade relationship, and
would be incorporated as part of a proposed formal APEC review of progress toward
the Bogor objective. Such trans-Pacific FTA initiatives, moreover, could well lead to
a multilateral free trade agreement for the nonagricultural sector.

(10) A U.S. domestic economic policy response to the Chinese challenge to U.S.
leadership in advanced technology industry is essential. In broadest terms, the U.S.
manufacturing sector is the engine for technology-driven economic growth and needs
to be more competitive internationally. The $552 billion trade deficit in manufac-
tures in 2004 was one-third the size of U.S. production, which greatly reduces the
domestic revenue and employment base for continued innovation. The trade deficit
needs to be greatly reduced or eliminated, which involves two principal domestic
policy areas.

(11) The first macro-policy area is the need to increase domestic savings so as not
to have to borrow abroad to finance investment which, in turn, drives up the trade
deficit. Greater incentives for private and business savings, and the reduction or
elimination of the Federal budget deficit, are the policy vehicles.

(12) The second remedial policy area involves various specific policies that place
cost or other disadvantages on U.S. manufacturing industries compared to major
trading partners, and to China in particular. Specific proposals and conclusions are
offered for tax policy, education, R&D, tort reform, health care, regulatory policies,
and the Sarbanes-Oxley law.

(13) The current U.S. domestic policy response to the Chinese advanced tech-
nology challenge is disturbing and points to an increasingly difficult road ahead for
American companies. To remedy this, there is a need for better public communi-
cation about the relationship between the advanced technology engine for growth
phenomenon and U.S. international as well as domestic interests. What is lacking
most of all is a sense of national purpose in responding to a rapidly changing world,
driven most importantly by the development and application of wide-ranging new
technologies on a global scale.

(14) The final conclusions extrapolate the Chinese advanced technology experience
over the past 10 years into a broader historical perspective ahead. Prevailing para-
digms about the post-Cold War world are found inadequate. A revised and updated
new order of international relationships will center on political, economic, and mili-
tary power relationships increasingly dominated by three advanced technology
superstates-the United States, the EU, and China-each a regional advanced tech-
nology hegemon within the North America/Caribbean, European, and East Asian re-
gions, respectively. The three regions together include 52 percent of global popu-
lation, 79 percent of GDP, and 85 percent of merchandise exports. India may rise
to advanced technology superstate status within 10-20 years, as the South Asian
advanced technology hegemon. Relationships among the three advanced technology
hegemons are not yet well defined, however, and other regions of the world will face
important adjustments as well.

Cochair MULLOY. Dr. Preeg, thank you very much.
I want to give a special thanks to Mr. Fingleton for getting here.

He flew from London to New York yesterday and got up and took
a 6:15 flight out of New York to be here with us today. So,
Eamonn, thank you so much. We really appreciate it.

How do you feel?

STATEMENT OF EAMONN FINGLETON, ECONOMIC AUTHOR
UNSUSTAINABLE: HOW ECONOMIC DOGMA IS

DESTROYING AMERICAN PROSPERITY
TOKYO, JAPAN

Mr. FINGLETON. Thank you for that introduction. I think my
head is at twelve o'clock at this stage, 12:00 midnight.

I'd like to address a fundamental misunderstanding in the
United States about the rise of China. Most Americans seem to
think that other countries must give way, must sacrifice their in-
dustrial workforce and their manufacturing base to accommodate
China's rise.

I think this is an America-specific point of view. Few other na-
tions take this view. And this should be clear from the fact that
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although China runs a huge surplus with the United States, it ac-
tually runs a deficit, a large deficit with the rest of the world.

Certainly in East Asia other East Asian nations do not take the
view that they have to sacrifice their manufacturing bases because
China is suddenly rising. I've lived in Japan for 20 years and I
think that the Japanese example is particularly relevant.

Wages in Japan are very high and Japanese imports from China
are growing very rapidly. Yet on balance it's very clear that Japan
has benefited from China's rise.

Let's go through some of the facts of the situation.
Japan's imports from China have risen 263 percent in the last

ten years. Chinese goods now account for nearly 21 percent of Ja-
pan's total imports. Now how big is that number? Well, by compari-
son Chinese goods represent a mere 13 percent of America's total
imports.

Outsourcing has clearly been a big factor in the rise in Japan's
overall imports in recent years. Japanese companies outsourcing
from China. Thus if any nation should be hollowed out by China's
rise it should be Japan, particularly as Japanese wages are actu-
ally higher than American wages. They're about 20 to 30 percent
higher than American wages.

Yet now look at Japan's trade position overall. Japan's trade po-
sition has not been weakened by the rise of China, quite the re-
verse. Japan's current account surplus last year was $181 billion,
$181 billion. That surplus was three times the surplus earned in
1989, which was the last year of the financial boom in Tokyo. It
was also the peak year of American awareness of the Japanese jug-
gernaut. So Japan in the time of China's rise has increased its cur-
rent account surplus three times.

How has it done this? What is Japan doing that the United
States is not doing in relation to its policy with China?

Unlike the United States, Japan manages its trade. It manages
its trade with all nations, but particularly these days with China.
It manages the trade relationship in two very important ways.
One, it avoids the hollowing out of the Japanese industrial sector,
and two, it avoids the transfer of key technologies to China. There
are many policies that support these objectives. A key one is Japa-
nese labor policy.

As we know, Japan has an unusual labor system known gen-
erally as the lifetime employment system. That's a misnomer. "Per-
manent employment" is a better way of describing it, but the basic
point of the system is that layoffs are not allowed for healthy, large
corporations. There are some exceptions, and they get publicity in
the American media so that people get the impression that the sys-
tem is breaking down. It's not breaking down.

Basically in Japan for major corporations payroll in domestic op-
erations is a fixed cost. That completely transforms the way that
management in Japan views their responsibilities. The basic re-
sponsibility of a Japanese CEO is not to please the stock market.
It is to ensure the long-term viability of the jobs in the Japanese
operations of that corporation.

It falls almost automatically that top management in corporate
Japan will align themselves with the objective of the nation's over-
all economy. Japanese companies do not shift work overseas until
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they find better work for their people at home. When I say "better
work," I mean more capital-intensive work, more know-how inten-
sive work, much more capital-intensive work, typically much more
know-how intensive work.

So when a company like Toshiba, for instance, finds that it wants
to outsource assembly of television sets to China, it already has
much more interesting, much greater value-added work for its peo-
ple at home to do. Typically such work is making components, very
often maybe ten times more capital intensive with an enormous
amount more know-how involved in the production process.

The labor policy in Japan also supports the Japanese govern-
ment's policy objective of avoiding the transfer abroad of key tech-
nologies. From a Japanese corporate perspective there is absolutely
no point in shifting high technology processes abroad. You want to
keep those processes for your home workforce to maintain their
productivity edge and to maintain their competitiveness in world
markets.

All this adds up to a pattern that is very different from the
American pattern of trade with China. Japanese corporations im-
port a lot of assembled goods from China. That's as in the Amer-
ican case. But they export a vast number of key components, thus
Japan has a broadly balanced trade relationship with China. In
this sense, a classic example of the division of labor. Japan has
shifted abroad low quality work and has redirected its own work-
force into much more high quality work, thus for a relatively small
increment of the total costs it has received a big increase in unit
volumes. And much more could be added, but I see I'm pretty much
out of time.

If it were of interest, I'd be happy to discuss why Americans have
not understood this point in the past. It seems to me that it's a
question of how the media approach the subject of-

Cochair MULLOY. Why don't you take another minute or so and
finish.

Mr. F1NGLETON. Yes. Well, it seems to me that the American
media have completely misunderstood the East Asian economic
phenomenon. And you see that in so many ways. The media de-
scribed Japan as having collapsed in the 1990s. There was no col-
lapse in Japan in the 1990s. That's obvious in the trade figures of
Japan.

People who don't go to Japan very often don't realize it, but con-
sumers in Japan are among the wealthiest consumers in the world.
They increased their living standards very dramatically in the
1990s. In every way that you look at an economy like Japan, if you
look at what is actually happening as opposed to what people are
saying, you find that Japan has done well. So, as I say, this is a
question for the media. It's also probably a question for academics
that study Japan.

[The statement follows:]

Prepared Statement of Eamonn Fingleton, Economic Author
Unsustainable: How Economic Dogma is Destroying American Prosperity

Tokyo, Japan

For more than a decade now we have been told that it is inevitable that high-
wage nations like the United States will be hollowed out by a rising China. This
is dangerous nonsense that has already done untold damage to the United States.
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Although China has every right to aspire to become rich, other nations should not
be expected in response to have to weaken their industries, let alone impoverish
their manufacturing workforces. If this point is not understood in the United States,
it is well understood elsewhere, not least among China's richest trading partners
in East Asia. In varying degrees, South Korea, Taiwan, Singapore and Japan have
cooperated with China's desire for export-led growth yet they have done so without
compromising their own fundamental economic interests.

The experience in Japan, where I have lived for nearly twenty years, is particu-
larly instructive. It is a little known fact that wages in Japan are actually higher
than in the United States-about 20 to 30 percent higher measured at recent mar-
ket exchange rates. Yet even as Japan has rapidly increased its imports from China,
it has shown no evidence of being hollowed out. Quite the reverse. Japan's indus-
trial strength has, on balance, actually been considerably enhanced by trade with
China in recent years. Certainly Japan's trade surpluses have continued to burgeon.
Japan's current account surplus last year, at $181 billion, was not only the largest
of any nation in world history but it was more than three times Japan's current ac-
count surplus in 1989, the last year of the Tokyo financial boom.

It is interesting to note that China supplied full 20.7 percent of all Japan's im-
ports in 2004, compared to a mere 13.4 percent of America's. Measured in yen, Ja-
pan's imports from China increased by 263 percent in the ten years to 2004.

Just as in the case of the United States, outsourcing from China has played a
major role in the rise in Japan's imports in recent years. There the similarity ends.
Unlike the United States, Japan believes in managing its trade. Although Japanese
officials recognize, of course, that consumers can benefit considerably from trade,
they also recognize that people need jobs and incomes before they can consume.
Thus where imports would pose a significant threat to jobs, the Japanese govern-
ment generally acts to minimize the damage. It does so typically by issuing guid-
ance to key players in, for instance, the Japanese distribution system to minimize
their purchases of the relevant imports.

Where outsourcing is concerned, a second key concern for Japanese policymakers
is to keep tight control of the nation's key production technologies, thereby maxi-
mizing Japan's productivity edge. It is taken for granted in Japan that production
technologies are as much the nation's property as they are the property of the cor-
porations that developed them. Thus individual corporations are not permitted uni-
laterally to transfer advanced technologies to foreign operations. The sense that the
technologies are national property is enhanced by the fact that they are typically
developed jointly by Japanese corporations in industry-wide research cartels. It is
assumed by all concerned that the latest technologies will be applied in the first in-
stance in factories at home, thereby giving Japanese workers a vital edge in global
competition. Any decision to move the technologies abroad will be the result of a
government-guided industry consensus. Thus although corporate Japan has trans-
ferred significant production technologies to China in recent years, it has never
given away the crown jewels.

Much of the control of Japanese trade stems automatically from the nation's dis-
tinctive labor regulation. A basic principle is that employers should avoid making
layoffs. This principle is applied flexibly-in the Japanese way, bureaucrats are en-
trusted with extraordinary case-by-case discretionary powers. Thus exceptions to the
no-layoff policy are permitted, particularly in the case of small firms and corpora-
tions in near-terminal financial difficulties. But for large, solvent corporations, lay-
offs are generally not permitted.

In practice therefore the operating assumption in corporate Japan is that payroll
is a fixed cost. This profoundly alters how Japanese top managements see their re-
sponsibilities. Thus whereas in corporate America, profits come way above jobs in
a CEO's priorities, in corporate Japan the ranking is exactly reversed. It is useful
to see the world as the chief executive of a major Japanese corporation sees it.
Whereas his American counterparts are much concerned with pandering to the
whims of securities analysts and micromanaging quarterly earnings flows, a Japa-
nese CEO is necessarily focused on long-term production planning. His principal
concern is to create new and ever more productive work for his Japanese colleagues
at every level in the organization. Not the least of his concerns will be to ensure
the viability of the jobs of the thousands of young workers recruited this year, work-
ers who can be expected to be still on the payroll thirty years hence. Towards this
end he will want to make sure that the corporation spends heavily on research and
development and that this spending is directed principally towards developing new
production technologies intended to give his workers a productivity edge in world
competition for decades to come.

All this means that a Japanese CEO's attitude to outsourcing will almost auto-
matically be closely aligned with the Japanese national interest. Because he cannot
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easily shed labor at home, he will move production activities abroad only after he
has already lined up new and better work for his domestic workers. By new and
better work is meant work that is either more capital intensive or more know-how-
intensive or both.

By way of example, a Japanese television manufacturer might move assembly op-
erations to China only after it had first determined to redeploy its domestic assem-
bly workers making sophisticated components such as liquid crystal displays. The
significance of this shift is apparent when you realize that the manufacture of com-
ponents is often ten or even twenty times more capital intensive than assembling
television sets. It also often involves an enormous amount of secret production
know-how that can give Japanese workers an enormous edge in global competition.
In the case of liquid crystal displays, the importance of production know-how can
be readily demonstrated. A liquid crystal display consists of perhaps as many as a
million separate dots each controlled by a separate transistor. If the display is to
be a saleable product all the dots and transistors must work perfectly. If there is
any deviation from perfect conditions in the factory, there will be a significant num-
ber of dysfunctional transistors and the resulting displays will have to be scrapped.
By dint of learning by doing over thirty years or more, Japanese LCD manufactur-
ers have so honed their production technologies that they can secure a yield of per-
fect products of as much as 90 percent in a typical production batch. By contrast
any new entrant into the field-say a Chinese company or an American one-would
probably be lucky to get a yield of as much as 10 percent. In other words, Japanese
workers by dint of their employers' superior production know-how can readily
outproduce workers abroad by a factor of nine to one. For Japanese CEOs, the avail-
ability of cheap Chinese assembly labor has on balance been a major plus because
it has made possible a highly efficient division of labor. Released from labor-inten-
sive assembly functions, workers at home increasingly concentrate on making so-
phisticated components.

Thus the rise of outsourcing in China has enabled Japanese corporations, (1) to
increase greatly their total unit output, (2) to redeploy their home workers in ever
more productive work, (3) to cut unit costs and unit prices, thereby expanding ever
further the global market for their products. All this helps explain the fact that
though Japan has now been ostensibly eclipsed by China in exports to the United
States, the Japanese are not complaining. In reality much of the most sophisticated
value added in China's exports originates in Japan.

Below is an article, which will be published in May in The American Prospect.

Rediscovering Asia's Real Powerhouse
By Eamonn Fingleton

For those who claim an above average knowledge of the global economy, here's
a question: which East Asian economic powerhouse recently announced the largest
current account surplus in world history?

The answer is, of course, Japan. Not that readers of the American press would
have noticed. Given the press's obsession with China, little about East Asia's other
economic powerhouse makes it into print these days. Yet in most of the ways that
matter to current American economic policy, Japan is far more important than
China.

To be sure China is growing very fast. But all misinformed American commentary
to the contrary, China remains a long way from displacing Japan as Asia's largest
economy. Still less is China any sort of benchmark against which a high-wage econ-
omy like the United States should be measuring itself.

Japan by contrast is avowedly such a benchmark. A fact utterly lost on the Amer-
ican media is that Japanese industrial wages are now among the world's highest.
They are not only far higher than in China-about four to fifteen times higher de-
pending on the region of China but they are actually 20 to 30 percent higher than
in the United States. Yet Japan's export industries have not only survived but also
thrived.

The largely untold story of Japan's extraordinary manufacturing successes of re-
cent years should inspire a radical reappraisal of fundamental American economic
assumptions. Certainly Japan's trade performance stands as a stunning rebuke to
those who hold that high-wage nations can no longer compete in manufacturing.
Their argument has fostered an utterly unwarranted sense of inevitability about
America's manufacturing implosion. Just how much damage has already been done
can be gauged from the fact that, at more than 5.6 percent of GDP, America's cur-
rent account deficit last year was proportionately the second worst of any major
economy in history. It was exceeded only by Italy's 7.7 percent deficit in 1924-
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hardly a happy precedent given that Mussolini seized dictatorial powers in January
1925.

Let's get Japan's true economic standing into perspective:

1. Translated at market exchange rates Japan's gross domestic product last year
came to $5.1 trillion-three times China's $1.7 trillion.

2. Japan's current account surplus last year, at $181 billion, was more than two
and a half times China's. Even more impressively it was more than three times
what Japan earned in 1989, the last year of the Tokyo financial boom. (Full
disclosure: Japanese officials are now worried that, thanks to higher oil prices
among other things, the surplus could dip as low as $145 billion in 2005. But
Americans need shed no tears. This would be a nice contrast moreover with
the last time oil prices last seriously cramped Japan's mercantilist style: in
1980, after all, Japan incurred a ***deficit*** of more than $10 billion.)

3. Despite the fact that the United States now buys about one-third more from
China than from Japan, the Japanese are hardly complaining. On the contrary,
Japan makes most of the high-tech components and materials in China's ex-
ports. Japan's know-how-intensive and capital-intensive factories are using
China (as well as dozens of other nations) as an export pipeline to the United
States. Judged by where the added value is really created, Japan is still a far
larger source of U.S. imports than China.

How can all this be reconciled with the press's account of a perennially ailing
Japan? It can't, of course. Japan is no basket case and never has been. Strange as
it may seem, for many years Japanese leaders have-for very Japanese reasons-
been assiduously exaggerating Japan's weaknesses and understating its strengths.

Perhaps the biggest surprise is how rich Japanese consumers have now become.
Their affluence is immediately obvious in how they dress. Already considered the
world capital of fashion by such style mavens as Suzy Menkes and Amy M. Spin-
dler, Tokyo was recently pronounced "the coolest city on the planet" by the editors
of GQ magazine.

As UCLA management professor Sanford Jacoby points out, Japan's prosperity is
also abundantly apparent on the roads, which are full of late-model cars, and in its
electronics stores, which are perennially packed with free-spending males. Indeed
the Japanese are so rich that many of the most advanced new products-everything
from the latest game machines to the most spectacular new flat-panel television
screens-are launched in Japan months or even years before they hit the United
States.

"Japan is a very affluent country with an income distribution much less unequal
than in the States," says Jacoby, author of a new book on Japanese corporate gov-
ernance. "Those in the bottom two-thirds of the income distribution enjoy a higher
quality of life than their U.S. counterparts. As for the upper one-third, they too ben-
efit from Japan's high level of public services as well as the security that comes
from a stable, cohesive society."

Even in the late 1990s, when commentators abroad were daily performing the last
rites for the Japanese economy, the palpable prosperity on the ground in Japan
stunned visiting Americans. A typical recollection is that of Nathanial (stet)
Gronewold, a Minneapolis University graduate who studied economics in Hiroshima
in 1997 and 1998. He says: "My time in Hiroshima went down in the record books
as two of the worst years for Japan's economy. But the affluence I witnessed in and
around Hiroshima was a stark contrast to the scores of empty storefronts and offices
in downtown Minneapolis, which was supposed to be booming at that time."

Although Japan's real estate crash early in the 1990s has received plenty of atten-
tion, the veritable boom in construction that Gronewold witnessed in Hiroshima was
no isolated phenomenon. As measured by the architectural website skyscrapers. corn,
80 skyscrapers were built in Tokyo in the 1990s, versus just 49 in the 1980s (sky-
scrapers being defined as buildings rising at least 35 meters). In Osaka the total
was 56 versus 18; in Yokohama, 19 versus none. By comparison London's total was
33 versus 28. Meanwhile New York actually registered a decline: a mere 103 sky-
scrapers built in the 1990s versus 257 in the 1980s.

Here are a few other examples of how well Japanese consumers have been doing:

" Car navigation systems. With 3 million systems sold annually, Japan is by
far the largest market for these invaluable gadgets. (They use satellite tech-
nology to pinpoint a car's position, suggest routes, provide alerts on traffic jams,
and generally take much of the second-guessing out of getting from A to B.)

" The Internet. As reported by London-based Total Telecom magazine, Japanese
Internet connections are now not only the fastest in the world but the cheapest.
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Investing more heavily in optical fiber networks than almost any other nation,
Japan now leads the world in so-called FTTH (fiber to the home).

" Mobile phones. Japan has come from nowhere in the early 1990s to establish
a lead of 25 percent over the United States in the rate of mobile phone owner-
ship. Japanese mobile phone networks now lead the world in service quality.
Thus camera-equipped phones took off in Japan as far back as 1999. Ditto for
"I-mode" service-the ability to access the Internet via mobile phone. Already
by 2003, according to the Virginia-based consulting firm TMG, 29.5 percent of
the Japanese population enjoyed I-mode service. Such access was still almost
unknown in the United States.

" Health care. Boasting one of the world's better universal health care systems,
Japan has cut its infant mortality by more than one-quarter since 1990 to just
3.28 per 1,000 live births. Less than half the American rate and a mere one-
seventh of China's, this constitutes a world record low. And, despite the fact
that the Japanese have been eating more and more unhealthy Western food,
they are living longer than ever. Female life expectancy at birth is now 84.5
years, an increase of 2.7 years since 1990. The Japanese now live four years
longer than Americans, and eleven years longer than the Chinese.

If Japanese consumers have made remarkable progress in recent years, the ad-
vances in Japanese industry have been stunning. Thanks to consistently heavy in-
vestment, Japan has made huge strides in industrial productivity. Thus, as Fortune
recently reported, Toyota Motor seems set to pass General Motors within the next
two years to become the world's largest automaker. By contrast in Japan's "jug-
gernaut" era of the late 1980s Toyota was still being out-produced more than two
to one by General Motors and more than 50 percent by Ford.

Japanese workers these days typically work with ten to twenty times the capital
of their Chinese counterparts. For the most part therefore the Japanese and the
Chinese are positioned at opposite ends of the manufacturing spectrum-a spectrum
moreover that has never been wider. The Japanese worker's huge productivity ad-
vantage is well illustrated by the fact that, on latest CIA figures, Japan is home
to 57 percent of all the world's industrial robots.

Underlying all this has been a national strategy to out-invest all foreign competi-
tion. The result is that, utterly overlooked by the American press, Japan has estab-
lished monopolistic leadership in more and more areas of advanced manufacturing,
particularly in producers' goods such as materials, components, and machine tools.
Almost invisible to the consumer, such monopolies constitute "chokepoints" which
give Japan control over ever-larger swathes of the global industrial landscape.

One such chokepoint is Japan's little noticed but geopolitically important lock on
advanced lens-cutting. Leadership in lenses helps explain why Japanese companies
dominate the world market in everything from television studio equipment to
endoscopes. Lens technology even gives Japan a crucial inside track in semiconduc-
tors. The point is that advanced lens-cutting is the single most important technology
in creating so-called steppers, the photolithographic machines that print minute
electrical circuits on silicon chips. Japan's champion lens-cutters, Nikon and Canon,
make more than two-thirds of the world's steppers.

Japan also monopolizes such important semiconductor production equipment as
photomasks, as well as key materials such as silicon, gallium arsenide, and epoxy
cresol novolac resin (ever purer versions of which are needed for each new genera-
tion of computer chips).

Elsewhere in the electronics industry Japan's hidden chokepoints include charge
coupled devices (essential in everything from home video cameras to guided mis-
siles), high-tech batteries (vital in many portable devices, not least military equip-
ment), and laser diodes (the enabling technology in, for instance, the ever growing
CD/DVD family of gadgets). In miniaturized disk drive motors, Kyoto-based Nidec
has 90 percent of the world market. Its highly precise, almost silent, motors are the
enabling technology in the Apple iPod.

In mobile phones, the Japanese are quietly dominant. Although Western brand-
names like Motorola and Nokia appear to lead the industry, today's sleek mobile
phones would not exist without Japan. Japanese electronics makers embarked on
a massive government-led effort in the 1970s and 1980s to miniaturize the various
components. A survey by Deutsche Bank found that as of 2000 of 36 suppliers of
the nine key components in mobile phones, 29 were Japanese. Japan also owns most
of the world's optical fiber production capacity.

Even in the pharmaceutical industry, where the Japanese are generally regarded
as also-rans, Ajinomoto supplies 60 percent of all amino acids. It also makes 70 per-
cent of all threonine, a vital ingredient in animal feeds, as well as 40 percent of
all aspartame.
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Perhaps the single most surprising area of Japanese industrial success has been
aerospace. After decades of quietly capturing key chokepoints in avionics, carbon
fiber, and titanium, Japan has now passed a fast declining United States in all but
name. One indicator is that, as officially acknowledged by Boeing, Japanese contrac-
tors will build 35 percent of the new super-advanced Boeing 787, a big jump on their
21 percent share of the Boeing 777. In the view of independent experts, the 787 will
be more a Japanese plane than an American one.

Although it is impossible in a few paragraphs to do full justice to Japan's progress
in recent years, it should be clear by now that the "lost decade" story was a hoax.
In truth the Western media have been blindsided by a 180-degree reversal in Ja-
pan's public relations program. Whereas in the 1980s Japan had aggressively em-
phasized its strengths (some real, others imaginary), it switched in the 1990s to a
highly counterintuitive "bad news" strategy.

The up-beat propaganda of the 1980s had been intended primarily as a defense
in dumping suits. Hence, for instance, a bogus claim, much aired in the American
media in the 1980s, that Japanese car-makers were supposed to be more than ten
times more productive than their American peers.

Japan's propaganda needs changed abruptly once major American corporations
laid off their factory workforces and switched to outsourcing. As companies like
Hewlett-Packard and Motorola stopped competing with the Japanese and started
buying from them, a new era of U.S.-Japan corporate partnership emerged in which
the dumping suits disappeared. Meanwhile America's trade deficits with Japan wid-
ened rapidly, prompting Washington to view Tokyo more and more as a power rival.
In the new circumstances, Japan's old super-economy image was not so much an
irrelevance as a liability.

Washington's mood softened remarkably, however, after the Tokyo stock market
crashed in 1990. Assuming quite wrongly that the crash signified fundamental prob-
lems in Japan, Washington began expressing gentlemanly concern for the "fallen
giant."

Never slow to spot an opening, Japanese leaders soon found other sob stories to
tell. In an early gambit, officials reversed Japan's vagrancy policy. In the 1980s they
had carefully kept Japanese cities miraculously free of vagrants, thus fostering a
myth that Japan was immune to the pathologies of lesser societies. In reality, as
James Fallows documented, down-and-outs had existed all along in Japan. Up to
the early 1990s they had been kept hidden in special remote ghettos such as the
Sanya district of Tokyo. The new "bad news" strategy called for a radical change:
now down-and-outs were given carte blanche to camp out in Tokyo's glitziest neigh-
borhoods, such as the park opposite the toney Imperial Hotel.

Another official gambit was to adopt highly conservative national accounting as-
sumptions, which drastically choked back Japan's apparent growth rate. Hence the
fact that, though both Japanese living standards and exports have palpably boomed
in the last fifteen years, annual GDP growth is officially stated to have averaged
only about 1 percent.

Meanwhile officials began beating their breasts about an apparently disastrous
deterioration in public finance. One "footnote" has been omitted: Japan's official for-
eign exchange reserves rocketed from $85.1 billion in 1989 to $840.6 billion at last
count. In effect the Japanese government has been borrowing to prop up not the
Japanese economy but the American one.

Some of the sob stories had a basis in truth, but nonetheless greatly exaggerated
the real trauma. Take the banking crisis. This present writer was virtually alone
among Tokyo-based observers in the 1980s in predicting the banks' problems. These
duly emerged in the early 1990s but, pace all misinformed alarmism in the Amer-
ican press, Japan never came close to a domino-style banking collapse.

Far from countering the alarmism, many prominent corporate chieftains com-
pounded the jitters. In 1998, for instance, the president of Toyota Motor made world
headlines when he suggested that a collapsing Japan could take the world financial
system with it. This remark seemed on its face inexplicable. Certainly no one climbs
to the top of a major corporation anywhere, least of all in Japan, by shouting "Fire!"
in a crowded theater. Of course, if all the dramatis personae in the Japanese estab-
lishment knew that the fire was merely part of a kabuki act, that would be dif-
ferent ....

What is clear is that nothing in Toyota's own business experiences remotely justi-
fied the remark. In fact Toyota's profits in 1998 represented a healthy 56 percent
advance compared to 1989, a performance that put Ford and General Motors in the
shade. The home market in Japan moreover had remained profitable as household
car ownership increased by 2.2 million in the 1990s. The cars moreover had become
much larger and more luxuriously fitted, with the svelte Toyota Lexus, for instance,
replacing the dowdy old Toyota Century as the executive limousine of choice.
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If Japanese leaders put on a convincing impression of economic decline in the
1990s, it has to be admitted that Western commentators made a gullible audience.
Many press correspondents wailed about corporate Japan's low profits. And sure
enough profits are low in Japan. What the correspondents have not understood is
that in the Japanese system-whose workings are consistently misunderstood by
foreigners-profits are a secondary consideration. That may seem surprising but the
fact is that even in the 'juggernaut" years of the late 1980s Japanese corporations
were notoriously unprofitable.

In general the further people were from Japan the more extreme their statement
of the "basket story." Take New York-based Karen Elliott House, who in 1992 com-
pared the Japanese economy all too gleefully to children's toys called Shrinkies,
which were advertised to "shrink right before your eyes." In a similar outburst of
misplaced schadenfreude, Paul Krugman recycled unchecked a myth that Tokyo had
been reduced to building "bridges to nowhere" and "roads with no traffic" to stimu-
late the economy. Japan has no bridges to nowhere; and it is hard to build unneces-
sary roads in a nation with one of the highest ratios of cars to road space in the
world.

For sheer absurdity few observers came close to Michael E. Porter. In a book enti-
tled "Can Japan Compete?," Harvard's competitiveness oracle persuaded himself
that Japan had ceased to innovate by the mid-1980s. Thereafter its export drive had
allegedly become increasingly dependent on industries so laughably low-tech they
would embarrass an Afghanistan or a Peru. Among these were yeast, flaked cereal,
and, most memorably, "raw bovine and equine hides"! For some reason Porter's list
overlooked all the hundreds of high-tech products that were then-he was writing
in 1999-driving not only Japan's export boom but the world technology revolution.

To be fair to Porter et al it has to be added that key members of the Tokyo foreign
community had an agenda to mislead visiting Americans. It has always been so. As
far back as the 1970s, Tokyo-based consultants were already describing the then ut-
terly closed Japanese market as one of the world's most open. In the 1990s key ana-
lysts pitched in to support Japan's new "bad news" strategy. This may seem sur-
prising but several of the key analysts in Tokyo have consistently shied away from
invitations to debate their doom-and-gloom take on post-bubble Japan.

If there is a moral in Japan's hidden strengths it is this: it is past time Wash-
ington began to address the implosion of advanced American manufacturing. Any
full consideration of the flaws in current policy is beyond the scope of this article
but Washington could at least as a first step take a jack-hammer to Japan's closed
markets.

In a chivalrous wish not to kick a man when he is down, American trade nego-
tiators removed all pressure for Tokyo to open Japanese markets nearly a decade
ago. Thus even Japan's rice market is still tightly closed-and this despite the fact
that the American press announced in banner headlines in 1993 that the market
had supposedly been opened. (Database note: many of these reports seem to have
been airbrushed from the permanent record.)

For American trade policy, the most outrageous failure has been the Japanese car
market. Detroit's share in Japan last year was less than 0.2 percent. Of course, Ja-
pan's trade lobbyists allege that Detroit does not make cars configured for Japan's
drive-on-the-left roads. Actually this is blatant propaganda. The Detroit companies
have never had any trouble serving Britain, the world's other major drive-on-the-
left market. In any case, many Japanese car buyers prefer the steering wheel on
the "wrong" side: in a country where imports tend to be egregiously expensive, this
is a status symbol.

The ultimate smoking gun here is the plight of the Korean car industry. Its prod-
ucts have made inroads all over the world-everywhere except Japan. While Japan
has opened up in a token way to Korean electronics exports (Samsung in particular
has become highly visible in Japan), Korean car-makers are still completely ex-
cluded. Thus their sales in Japan last year came to just 2,930 units-less than 0.04
percent of Toyota's output.

If the Japanese car market is really so closed, why hasn't Detroit pressed harder
for access? Up to the mid-1990s Detroit did try but since then it has given up. The
reason is clear: Japan holds the whip hand. The Japanese corporate establishment
is noted for the alacrity with which it retaliates against American corporations who
make trouble for its trade policy. Detroit used to be relatively immune from such
pressure. Not any more. The American car companies are now heavily dependent
on Japan for key materials like special steels, precision components like air condi-
tioning compressors, and, most of all, for such vital machine tools as painting robots
and body presses. In a word they are a prime victim of Japan's chokepoint strategy.
If they were to make more than a token effort to fight Japanese mercantilism now,
they would face certain retaliation.
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All this prompts a question: if America's largest manufacturing industry can't
stand up to Japan anymore, which nation is really the basket case?

Panel III: Discussion, Questions and Answers

Cochair MULLOY. Thank you, Mr. Fingleton.
We'll open it up for questions. All of these trends and the move-

ment of R&D and the large trade deficits and that sort of thing,
this isn't the inevitable part of technology and market forces and
other things, this all is taking place within a public policy frame-
work that officials of the United States and other countries put in
place: The WTO and before that the GATT.

In other words, if we didn't have an average tariff and lock it in
the WTO, and before China became a member of the WTO, they
didn't get as much investment. Once they get the market locked
open through being a member of the WTO and locking our tariffs
in, then the investment could flow because people could move and
feel pretty sure they can send their goods back to this market with
a very low tariff.

I think this isn't just historically inevitable. These are forces and
a framework that's been put in place.

Secondly, when you were talking about the components going
into China trying to assemble them, only 20 percent value added,
it's interesting that that whole East Asian block, though, when we
talk about currency manipulation, it's not just China. Japan's in
there, Korea's in there, Taiwan is in there. They're all massively
intervening in currency markets to help manage this transfer of
wealth from the United States across the Pacific Ocean. That's my
impression. And the third thing.

When we talk about a national competitiveness strategy, Dr.
Zysman, I don't think we're just saying China is the reason for
this. I think we've thrown ourselves into a globalized economy with
3.2 billion new people coming onboard with China, India, and East-
ern Europe and others that we didn't have 15 years. This has made
an enormous difference. The fact that we have a legal framework
that may have been put in place without fully understanding what
we were doing, has driven some of these changes that we're now
witnessing. But I'd like to open that up for any comments.

Mr. ROWEN. Let me pick up on one point. You mentioned R&D.
Research involves ideas and ideas do not go through customs. Ideas
move. And if there is talent, which heretofore has been untapped,
but now it's generating, it's growing, it's accessible. You can't stop
ideas, in some sense. You can try, but it's hard.

So one of the things that's happening is that a lot of companies
have discovered that there are people with talent whose wages are
lot lower than they are in the United States or in Europe or in
Japan, who can be accessed. That's only one aspect of it because
there's quite a lot of other parts of to it, too. But that aspect is very
important. You mentioned R&D, and that's what it's about.

So in that sense it's inevitable. It is truly inevitable that if there
emerges, as there has, a place with talented people and with tele-
communications costs having plummeted, for example, ideas really
can move. Those people are now part of the global system. It is a
globalization phenomenon. And that is not in itself a result of any
change in policy.
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Cochair MULLOY. I agree with you on that. Let me just add one
more thing. I think at the time that the policies were put into
place, technologies were changing quite rapidly. The rise of the
Internet, particularly in the services industry area, is an enormous
development.

Of course with public policy, you could change that. You could
just put a tax on transactions for the Internet. So it's not like it's
all inevitable. If you didn't want it to happen there would be ways
that you could do it. I'm just pointing that out.

I think we fully didn't understand what we were doing when we
get into some of these arrangements.

Yes, Dr. Preeg.
Dr. PREEG. Well, you were groping toward a policy framework or

explanation, but you also we talked about the manufacturing sector
where it comes together. Manufacturing is ten times more engaged
in trade and that's where the innovation takes place. Two-thirds of
commercial R&D in the U.S. is in the manufacturing sector, over
90 percent of new patents come out of the sector. And here we've
got a $600 billion trade deficit in manufactures, of 1.5 trillion value
added. So 40 percent of the trade deficit; we'd have a 40 percent
larger manufacturing sector or resource base for R&D and every-
thing else if our trade were in balance in this sector. And I think
that's an orientation that makes the imbalance that is talked about
by finance ministers much more qualitative in terms of it's hitting
directly into the advance-technology, the innovation of technologies
when the brunt is all here. And that's why there's such a difference
with East Asia where they're all leaning the other way.

The policy response is certainly is the currency issue. There are
some trade issues. But we also have to have a domestic policy
agenda. That's why I would agree with all the comments this morn-
ing, that we really have to have a concept and we have to have a
broad strategy and commitment as a nation to this issue, which we
don't have now and certainly the Chinese do.

Cochair MULLOY. Commissioner Reinsch.
Commissioner RE1NSCH. Thank you. I have two questions.
Mr. Fingleton, I was looking at your written statement while you

were talking, and you had a very intriguing beginning. And then
I kind of got lost, and maybe you can clarify.

You began by saying in your written statement we've been told
that it's inevitable that high-wage nations like the U.S. will be
hollowed out by rising China, and then you suggest that this is
nonsense and then proceeded to talk about Japan, which was very,
very interesting. I was fascinated by your description of what's
going on in Japan, but can I draw you back to China for a couple
minutes and ask you to tell us, A, why it's nonsense and presum-
ably, since I think Dr. Preeg essentially said the opposite and that
we are being hollowed out, maybe you can tell us why he's wrong.

Mr. F1NGLETON. Well, there's no question that the United States
is being hollowed out, but what I'm challenging is the idea that
this is inevitable. Other countries don't regard China's rise as nec-
essarily leading to their hollowing out. They have policies to take
care of that, to balance out.

Commissioner REINSCH. And what policies would you recommend
that we adopt to achieve the same result?



143

Mr. FINGLETON. Well, clearly America has a problem in the sense
that it cannot emulate the practices in East Asia where the official
position is that all these countries are in favor of free trade, yet
the unofficial reality is that they're all highly mercantilist. The
United States is not in the business of double standards, so it
seems to me that the appropriate response is outright protection.
It's not a word that many people think favorably about these days,
but what's the alternative? Your economy is being completely gut-
ted. A very drastic response is necessary.

I don't know whether people fully understand how weak the
United States economy now is. The current account deficit last year
was, what, 5.5 or 5.6 percent of GDP?

Cochair MULLOY. Seven hundred billion.
Mr. F1NGLETON. Five point seven percent of GDP. That's the sec-

ond worst current account deficit in percentage terms of any na-
tion, any major nation in the history of recorded trade.

Dr. PREEG. Seven percent this year.
Mr. F1NGLETON. The only nation that ever had a worse deficit

than that was Italy in 1924. And in 1925 Mussolini seized dictato-
rial powers.

Commissioner REINSCH. Well, maybe we could pursue this for a
minute with some of the other panelist. Dr. Zysman, do you agree
with Mr. Fingleton's prescription? Your testimony, I thought, was,
as some this morning was, very helpfully focused on what the
United States ought to do with respect to its own competitiveness.
Mr. Fingleton suggested a slightly different route. Do you think
he's right?

Dr. ZYSMAN. Well, I'm going to answer to the first question of
what should we do and why.

Commissioner REINSCH. You don't have to be tactful. That's all
right.

Dr. ZYSMAN. The first issue is the trade deficit as such doesn't
necessarily have its underpinnings in industrial or technological
competitiveness as such. Any good economist, and I'm actually not
an economist by formal training, would argue that it lies in domes-
tic savings and expenditure structures, and I think we have to ac-
knowledge that. If there is a problem, and I actually think there
is in the long-term, it doesn't translate into an argument about
trade flows in that way.

The second issue is, is how does one respond to the hollowing
out, if you will, of the American industry. Having written a book
some time ago arguing precisely that those issues mattered, our
prescription at the time was not that we use protection, it was
rather that we aggressively develop the capacity of American firms
and industry to compete. One could choose sectors such as the
automobile industry where clearly in response to the Japanese
there's been great progress made and at the same time not enough.
And one has to ask the question of why companies such as General
Motors and Ford are not effectively competing in auto sectors and
what are the character of the choices that they are making.

Cynics like myself who grew up in Nebraska would say maybe
the reason is they design cars in Detroit rather than Los Angeles.
And to some extent there are issues: Such as what the basic strate-
gies here, what are the manufacturing issues here.
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The other questions that I would emphasize is what can we do
in terms of developing the R&D and innovative capacity in this
country, and that's where I would put the emphasize. We're not
going to change-whether or not Eamonn Fingleton is right, and I
don't agree with the position as such, we're not going to reverse 50
years of American trade policy. That's not going to happen. There-
fore, the question is what do we do. And I think the question is we
have to make sure that in leading-edge technology areas, such as
telecommunications, our networks are leading edge so that our
equipment producers have the targets to aim at that leading-edge
users are really emerging in the United States, that we educate the
population for a digital era as rapidly as the Chinese are trying to
do.

If we don't do those kinds of things it won't matter what we do
with trade policy, because we'll lose.

Commissioner REINSCH. Ernie, you want to have the last word
on this point?

Dr. PREEG. A quick word, but just noting that there's no single
simple policy response. In my paper I list a comprehensive set of
14 things that we should be doing, but I certainly think the two
most important ones is the currency manipulation issue is huge. If
it really is at least 40 percent under valued China and 20 percent
or more in the other East Asians, this is a major cost difference.

For automobiles 20 percent on the yen, Japanese yen, that's
$3,000 a car. That's the whole difference between General Motors
making a loss and Toyota making a profit. So that's one big area
and it's finally being engaged, I feel, now in recent months after
several years. And this has to be dealt with.

The other is the domestic issue that's been-we need not only a
higher savings rate so we don't have to borrow abroad, but there
are a number of other measures, domestic policy measures that we
should take from R&D expenditures to taxes to Sarbanes-Oxley,
whatever, that are really putting U.S. companies at a disadvantage
vis-a-vis China and others.

Commissioner RE1NSCH. Thank you.
Cochair MULLOY. Yes. Commissioner Bartholomew.
Commissioner BARTHOLOMEW. Thank you, Mr. Chairman. Thank

you to our panelists. I have questions for Dr. Zysman and Mr.
Rowen.

Dr. Zysman, the chart that you had up comparing Japan, China,
and India, I was interested because the first two characterizations
of Japan were closed market and rapid-was it rapid domestic
growth? And I was interested, of course, that you didn't include as
the first two characteristics on the Chinese description because
closed markets are still an issue, WTO-compliance problems,
phytosanitary standards, all sorts of things American products
aren't getting.

So I'm trying to understand your analytical framework of com-
paring and contrasting.

Dr. ZYSMAN. You're right. And as I looked at the slides I wish
I had redone them. But let me make the point that I would make,
which is what the Japanese did was use closed domestic markets
and not banning foreign direct investment, as a mechanism of basi-
cally being able to extract technology abroad and develop it in rap-
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idly growing markets at home. The Chinese obviously are using for-
eign direct investment and attempting to see how much technology
can get transferred internally from local relationships with multi-
national corporations.

There was a particular dynamic in the Japanese days, particu-
larly evident here in Silicon Valley in the semiconductor wars in
which you couldn't invest, you couldn't sell, markets would expand
in particular products, and the first sales of American companies
would go up. And the first Japanese product that would enter,
sales would drop to zero or close to zero. So it was a different dy-
namic, and I should have characterized it as a different dynamic
in that regard.

Commissioner BARTHOLOMEW. And some of what we're trying to
do, at least I am, is understand the Japanese model, the Chinese
model, how predictive. As you say, we have a tendency to fight our
next battle based on the last war and whether that is always good
or accurate or not.

I think one of the characteristics we're seeing is how rapidly
things are changing.

Dr. ZYSMAN. That's right.
Commissioner BARTHOLOMEW. That it's picking up speed and

tempo and size as we go along. And are our old models of changing
within this society, within our economy going to work fast enough
in order to make the changes that are necessary?

Dr. ZYSMAN. I agree with that.
Commissioner BARTHOLOMEW. Yes. Mr. Rowen, I was interested

when you said you can't stop the movement of ideas, which I think
we'd all really like to believe. But of course the Chinese govern-
ment seems to be predicating what it's doing on the idea that you
can't stop the movement-well, that they can control the movement
of ideas.

As we've been hearing about science and tech, it's quite clear
that they want the science and tech ideas, but again last week we
heard about the chokeholds they have on Internet service providers
and the other kinds of ideas that they are blocking. I wondered if
you could talk a little bit about economic reform leading to political
reform, what you think about that, and how long China can con-
tinue to grow its economy based on the model that they're using
of only allowing certain kinds of information in, but blocking polit-
ical change.

Mr. ROWEN. That context was ideas affecting science and tech-
nology and commerce.

Commissioner BARTHOLOMEW. Okay.
Mr. ROWEN. That was the context. And it is remarkable, as was

observed this morning by, I think it was, Suttmeier, how open they
are in terms of the kinds of information. I mean Chinese statistics,
people call-you can call some of our own, they are really worth
looking at. I mean a lot of that material is very valuable, and that
did not used to be the case. They are putting up vast quantities of
useful information for their own purposes, and of course anybody
can get that stuff.

So in the context of commerce and science, science has to be
international. If you try and make it national science, forget it.
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You're going to lose. It has to be international to count, to be fruit-
ful. So that's really very clear.

On the more political side that's not really the subject of this
particular area, my belief is that they're fighting a losing battle,
but that's just a belief of mine. I'm trying to control information,
generally speaking, this other kind of information. But for the
science and commerce kind, they are really quite wide open.

Commissioner BARTHOLOMEW. Thanks. Anyone else? Mr.
Fingleton?

Mr. F1NGLETON. Yes, I'd like to address this question, the flow
of ideas. I think that you have to make a distinction between dif-
ferent types of ideas. In general, in competitiveness we're talking
about production technologies. Production technologies can be kept
secret for a very long time. I know that in the Japanese case, for
instance, they are very, very protective of their production tech-
nologies. They license their technologies to the Koreans and to the
Taiwanese sometimes, but many of the technologies they keep en-
tirely to themselves.

When, for instance, they have overseas operations using these
technologies the technologies will be embedded in the machines-
in the settings and so on and are not obvious to the local workers,
so that if a machine breaks down the local workforce will not be
able to repair the machine. They'll send somebody out from Japan
to repair that machine, one of their own highly trained engineers
who will be completely discreet and will make sure that no tech-
nology is transferred. So there are many, many areas where Japan
has world monopolies in typically key components, key materials,
in the jargon, "choke points." Japan has been able to maintain
these choke points for many years without the production tech-
nology leaking abroad.

Cochair MULLOY. Commissioner Dreyer.
Commissioner DREYER. Thank you.
As I listen to people talk about this huge expansion and the

number of engineers China is turning out, my concern is that it's
best not to interpret these statistics without knowing the context
behind them. I think the context behind them has been misinter-
preted here.

The reason for the large increase in the production of Chinese
engineers and, in fact, the Chinese educational system as a whole,
is not increased demand from industry. It stems from the large in-
crease in the unemployment rate. The Chinese educational system
began a rapid expansion about 1999 with the object of keeping
numbers of young people off the job market, since there were few
jobs for them, and concern that unemployed young people would in-
crease the potential for social unrest.

As we found out in our own country when we had a rapid in-
crease in the educational system at the time of the Vietnam War-
because many young people wanted the draft exemptions that at-
tending college game them, this results in a dilution of the quality
of education. The consensus in China is that these new graduates
are not well trained. Another interesting factoid is that not many
of these additional college graduates are finding jobs. This is even
true of the students who've returned from overseas.
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There is a wonderful pun on this, which if you don't know Chi-
nese characters is hard to appreciate the humor of, but basically
it depends on a homonym in which the characters for returned stu-
dents are pronounced the same as those for sea turtles, which has
a good connotation. But now they call themselves by another homo-
nym, which translates as seaweed. The idea is that they have been
washed up on shore and no one wants them.

What I am wondering is if you see this as a temporary thing. Are
these kids going to beef up their skills? Is the expansion of the sys-
tem going to mean that some day these engineers are wanted?

We saw this, in fact, with the Soviet Union. We were scared for
years by scare-mongerers who said, "Oh, my God, look at how
many more engineers they are training than we are; we have to
train more engineers." After the Soviet Union disintegrated many
of them went to Israel to try to find jobs, and the Israeli authorities
considered them unqualified. So perhaps we're scaring ourselves
too much or perhaps you think the industry is going to expand and
absorb them all anyway?

Mr. ROWEN. A comment on that. One indicator of employment,
the demand for various skills is the wage rates. My impression is
that for engineers and certainly electrical engineers, computer sci-
entists, that's one small category to be sure out of a much larger
set, it's going up rapidly. Rising rapidly. That suggests there isn't
a lot of unemployment, so much so that companies are moving ac-
tivities or starting up activities increasingly in other parts of China
than the east coast, going to Chengdu, going inland, to get access
to people because they're getting too expensive in Shanghai. That
does not suggest unemployment.

Now I don't know about civil engineers, frankly. Maybe there are
a lot of unemployed civil engineers, I just don't know. But I'd be
kind of surprised. By the way, this is a noble thing. I'll bet the Chi-
nese national income statistics have a category, which I haven't
looked at I must confess, at wage rates for various categories. Some
day you ought to look at those wage rates. I'll bet one would find
in looking at them they're going up for various categories. If that's
true then it is not about an unemployment problem.

Commissioner DREYER. My source is Beijing Review, which rare-
ly gives out unwanted bad news, and also the Chinese economist
He Qinglian.

Mr. ROWEN. Well, okay. Somebody ought to look at the numbers
and see what's happening to the wage rates.

Dr. ZYSMAN. I think there are a couple of issues here. Let me
deal with the secondary comments I have and then come to the
core. The secondary comments are that some of the issues such as
the inappropriately trained Soviet engineers can itself be somewhat
misleading.

I looked at one point at Hungarian engineers, who were great ex-
perts at dealing with variable flows of electricity because they were
better than anyone in the world because the system, the electrical
system didn't work very well. And so they weren't capable of build-
ing product that could accommodate that, they would fail. Suddenly
they had stable electrical systems and a lot of those skills were ir-
relevant.
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One could say some of the same things about those trained in
military technology areas in Southern California and the difficulty
of their adapting to a commercial era. At the moment if you look
at St. Petersburg it's the mathematicians who are now sources of
outsourcing, of heavy outsourcing of software activity and the like.
So there were Soviet skills, they weren't necessarily the engineers
that people expected them to be.

The comment I'd make, and I don't know the statistics in China,
but I do know the broader panorama, which is we should not dis-
count the efforts that others are making to educate their popu-
lations in high-technology skills in very significant ways. That is,
whatever is true of that set of statistics today, the Indians will
make up for it tomorrow, and the Chinese in improving their own
education system, the day after. So that the fundamental problem
of an enormous abundance of skilled, technically-trained labor that
we will confront in different ways will be there over time. And the
question is how to assure that the best come through the United
States, that we're the technology pump.

I would agree with Henry, we can't hold on to the technology. We
can only make sure that it passes through here and is developed
in innovative ways.

If you look at the Berkeley-I don't know Stanford as well-Com-
puter Science and Electrical Engineering Department the current
chairman is Indian, the chairman before him was Indian, the chair-
man before him was also head of the DARPA Computer Science Di-
vision, came from Bangalore. The dean of engineering is from New
Zealand. The leader in semiconductor design activity worldwide is
Alberto Sangiovanni-Vencentelli, which suggests he might be
Italian, and so on. It's that flow-through, that technology pump
that is absolutely critical. We have to keep it vibrant. We have to
run away from the competition, not move back to it.

Commissioner DREYER. Oh, without question. So I take it you
would agree then with the idea that the economy will eventually
absorb these people even though they may not be able to find jobs
this year?

Dr. ZYSMAN. I have no idea how well they're trained, but if
they're not properly trained, the next generation will be.

Commissioner DREYER. Thank you.
Dr. Preeg.
Dr. PREEG. This is a very important question and, as usual, it's

very hard to get hard facts. But my reading is somewhat different,
and I make three points.

One, I would doubt very much that the increase in college grad-
uates of one million to three million every year over the last ten
years, which was related to those decisions in '95 and '96 to put
science and technology at the top, that this was to somehow offset
the tens of millions of workers coming off the farms or the SOEs
being-people put out of work. So it's a very slow-moving and, I
would think, very expensive way of dealing with these huge num-
bers of people that were unskilled and unemployed.

Commissioner DREYER. Excuse me.
Dr. PREEG. Yes.
Commissioner DREYER. That isn't what I said.
Dr. PREEG. Oh, okay.
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Commissioner DREYER. This is a large number of people who
turn, let's say, 18 or 19

Dr. PREEG. Yes.
Commissioner DREYER. -and they're not coming off the farms.

They're coming out of urban high schools.
Dr. PREEG. Anyhow, that was not my reading of the buildup in

the late 1990s.
The second page is that I've seen in the recent press, I think it

was in The Economist magazine, a long piece recently, that there
is upward wage pressures, particularly in professional and skill
labor jobs. There are some real problems of companies being able
to hire enough people. And there's a lot of competition of multi-
nationals competing and taking away workers, trying to retain
your workers without. So there appears to be some upward move-
ment of incomes, at least in recent months.

The third point is that though the engineers, and there's been a
lot written about this, the most detailed I've had is from the Tai-
wan relationship, which is so close. Incidentally, the U.S.-Taiwan
Business Council puts out a lot of good material on this. All the
experience in a lot of case histories is that these engineers, Chinese
engineers, they have all the basic technical training and skills, but
they're not business related. That they have to be trained to do
that.

That's why the Taiwanese, they come in, and very mixed about
what this means for the future of Taiwan, and they set up in
China. And they hire these engineers who have the basic training
and then they need a few years of working in a competitive private
sector company to really put it together and make them a much
more valuable asset. So I think there is this building process, but
I haven't seen anything where they're basically not competent in
their engineering skill. So I would be more on the side that there
may be some transitional ups and downs, but that they're building
a pretty solid basis of engineers and technically-skilled people.

Commissioner DREYER. Thank you.
Mr. Fingleton.
Mr. FINGLETON. I don't have knowledge of the detailed facts here,

but surely if there is an oversupply of labor it's simply a short-term
phenomenon. If this labor is valuable labor it's not going to go un-
used for long.

Commissioner DREYER. Thank you.
Cochair MULLOY. Thank you.
Chairman D'Amato.
Chairman D'AMATO. Thank you, Commissioner Mulloy.
I wanted to pursue a couple of things. One, Mr. Rowen, in terms

of the transfer and free flow of ideas, this question of flow of ideas,
we had a hearing, and we're required to look into the Internet, by
statute, by Congress, so we're looking into it.

We had a hearing two weeks ago and a very comprehensive re-
port was released by a group from Harvard, Cambridge, and To-
ronto working together. And their conclusion was very disturbing,
that the Chinese had been, in fact, more successful than anyone
had expected in terms of manipulating the Internet at various
points, both the backbones and other nodes, and along with other
techniques including thousands and thousands of people dedicated
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to intimidating Internet users if they get out of hand, closing of
Internet cafes by the tens of thousands on big sweeps.

I think that Dr. Perry was correct this morning in saying that
the control of ideas through these techniques by the Chinese gov-
ernment has had an effect, negative effect on their development.
When we passed the Chinese Most Favored Nation Treatment back
in, what was it, 2000, which was the creation of this Commission,
the Administration argued at that time that this creation of a mar-
ket economy in China would ultimately bring democratization and
political reform. That argument was used consistently throughout
the debate, particularly by the Administration.

So the question is to what extent has that actually occurred, and
our conclusion is it hasn't occurred at all. It hasn't occurred at all.
In terms of if the Congress had at that time been told that, yes,
they're going to be able to create a super state, economic super
state and still be able to control the flow of ideas politically, and
there will be no political reform and it will be a continued, highly
brutal communist dictatorship, that vote might have turned out dif-
ferently.

Now the jury may still be out. It's only five days down the pike,
but the transfer of all these technologies by people like Cisco and
Nortel have assisted the Chinese in being able to use sophisticated
techniques to control the Internet.

We'd like to send you the results of that hearing. I think that
would be something we would be interested in getting a reaction
on. Although there are some entrepreneurs in Silicon Valley who
are able to penetrate the Internet through various techniques, it
still seems to be very much on the margin and is not available. And
the user has to be quite sophisticated to be able to plug into it, so
the average Chinese is not going to be able to use these techniques
to get the New York Times or the Washington Post. So that I think
is something that we found very disturbing. We were wishing that
it would not be that way, but the worry is that it will continue that
way.

So we will face a continually strengthening China that continues
to control the ideas in its society and the ideas that may not be
friendly to the United States, will be hostile to the United States,
using nationalism to control thought in China.

Anyway, just a comment I wanted to make on that.
I don't think it's much of a mystery what we have done in the

past when we have faced a competitive challenge. What we did in
the post-Sputnik era was very simple: We marshaled a vision and
leadership and money at the Federal level to hot house tech-
nologies and to rebuild our educational system and so on.

It seems to me, maybe I'm missing something, but first the rec-
ognition of the problem and then the result of that recognition
bringing leadership from the national level. Where else is it going
to come from but the Federal Government in terms of producing
more money for education, for technology development, and the vi-
sion to go with it.

Does that make sense to you? I mean the fact is we don't have
the recognition of a problem. We have a leading editorial in the
New York Times today that basically says there isn't really a prob-
lem in manipulated currency, it's all being made up by Congress,
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and that this is protectionism raising its ugly head that we would
even talk about doing something with regard to punishing China
for manipulating its currency. Right here in the New York Times,
it doesn't exist as a problem. When you don't have a problem, you
don't have a solution.

This is a very interesting article. Everyone should read this edi-
torial about leadership in terms of fixing the currency problem.

Anyway, that's just my thought. Do you have any questions?
Mr. F1NGLETON. If you can give me ten seconds on that. It seems

to me that if there were a truly free market on the dollar, the dol-
lar would drop by 50 percent against most of the East Asian cur-
rencies overnight.

Cochair MULLOY. That's your judgment, Mr. Fingleton?
Mr. F1NGLETON. Yes. But put it like this, what level does the dol-

lar have to fall to for the United States to balance its trade now?
It doesn't have the manufacturing capacity to increase exports,
even if the dollar were down to 50 yen. It doesn't have the capacity
to take advantage of a cheap dollar anymore.

Chairman D'AMATo. Well, the realignment of the currency, how-
ever, would have some effect, some say 15, 20, 25 percent, on the
level of the deficit. So every little bit helps, and 20 percent is cer-
tainly an important percentage.

Mr. FINGLETON. I agree, totally agree that the dollar is over-
valued and that part of the solution is to reduce the dollar's value
against all the East Asian currencies, but it's a matter of a very
long time. In the short-term, a devaluation of the dollar would in-
crease the trade deficit. In the long-term, yes, it would be bene-
ficial, but it would be quite long-term, five, ten years ahead.

Chairman D'AMATo. Yes.
Dr. PREEG. Just a couple of points. There is the J-curve effect,

that you would have a very short-term increase in trade deficit, but
there are also time lags. It will take not ten but maybe one to three
years to play out, to a very substantial improvement in the trade
deficit position, as happened in the late '80s. But there also has to
be corresponding steps within the U.S. economy to shift resources,
so it's not simple and it does take time, but that is the basic solu-
tion.

One other point, just to respond to you, it's not just in the New
York Times, the Wall Street Journal off on the right is just as bad
on the currency-manipulation issue. But the saving grace here is
these elite papers in New York City are kind of away from the
countryside. It's the Congress that has to go back to their constitu-
ents each weekend and who hear about it. Certainly on both sides
of the aisle in the Congress there is very strong feeling about the
currency-manipulation issue, and that's driving the White House a
little more than the New York Times is today.

Chairman D'AMATO. Yes. That's right where the action is. The
Congress is reacting and, of course, the Congress will overreact, as
it does, only because the Administration hasn't acted on these
issues. So you get these overreactions. That's expectable. But with-
out that you don't have any action.

Dr. PREEG. Just like financial markets, usually over react, too.
Chairman D'AMATo. Yes.



152

Dr. ZYSMAN. If I could just suggest, it would seem to me that ob-
viously part of the question is to ask how much of the currency
problem is straightforward manipulation, but even-let's assume
that it is. I think this question of what the consequences of dif-
ferent levels of devaluation of the dollar would be at this point real-
ly needs to be looked at, because I don't think it's a solution. And
that's a serious problem.

I know you don't think it is, but I think in fact that it's not going
to solve the problem in and of itself.

Chairman D'AMATO. That I don't think what is
Dr. ZYSMAN. That a devaluation of the dollar will, in fact, as you

said, it would make some contribution to it-
Chairman D'AMATO. Yes.
Dr. ZYSMAN. -but it wouldn't solve the problem.
Chairman D'AMATO. Right.
Dr. ZYSMAN. And I think we shouldn't convince ourselves that

that would, in fact, solve the problem-make it go away.
Chairman D'AMATO. I agree with that, but if you have multiple

problems and you solve none of them
Dr. ZYSMAN. Absolutely.
Chairman D'AMATO. -you've got to start working on these

things incrementally. Pretty soon you're getting into the domain of
solving the overall issue.

Dr. ZYSMAN. That's right. As long as we don't think we've solved
it by dealing with that one somewhat, in a certain sense, let's just
blame the currency problem.

Chairman D'AMATO. Let me just say, I don't think that we're
solving it by changing-we would not want to cause the currency
you want to float, because the banking system is too fragile. But
they can repeg it. Everybody agrees that a repegging of 25 or 30
percent could be done by the Chinese without affecting their bank-
ing system.

So the problem is that if we're going to have an international
system bound by rules and market action, or are we going to have
one that's being manipulated continuously.

Cochair MULLOY. I'd like to finish up by noting that I agree with
you, John that the currency is not a silver bullet, but it is one bul-
let. And it needs to be done. This Commission strongly rec-
ommended that and we have for over a year and a half been telling
the Congress this is an important issue.

I'm delighted that during the debate on these issues our reports
are being cited by Congressional Members, and that's why it's so
important for us now to move on to the broader vision. I think Con-
gress needs and the nation needs to think about a more com-
prehensive look at what is going on here, and that's why we're in
the business of trying to help them. And you have helped us very
much and I want to thank all of you for being here this afternoon.

If you have anything else that you feel we should know about,
feel free to contact us because we're going to now wrestle with this
and try and distill some recommendations to the Congress.

Thank you very much.
Commissioner REINSCH. On those comments, I can just note for

the record the Commission was not unanimous in that rec-
ommendation.
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Chairman D'AMATO. It was almost unanimous.
Cochair MULLOY. No, last year, on the Exchange Rate Report to

the Congress, our Annual Report, that was a unanimous report,
that we said China was manipulating its currency, and not just
China but other countries in Asia like Japan, Taiwan, and Korea.

The one that we sent up most recently more or less endorsing
Senator Schumer's bill was not a unanimous recommendation, cor-
rect.

Thank you very much. We'll take a five-minute break and then
we'll have our last panel of the afternoon.

[Recess.]

PANEL IV: CHALLENGES TO U.S. HIGH-TECH LEADERSHIP

Cochair MULLOY. We're going to start our final panel of the after-
noon, in which we're examining the challenge that China poses to
the long-term U.S. technological leadership, upon which depends
our standard of living and our national security.

We are pleased to have with us an old and dear friend, Bill
Archey, who has served the great Republic for many years in the
public sector, but is now the President of the American Electronics
Association. Thank you for being here, Bill.

Mr. Rick Dawson, the President and CEO of the Information
Technology Industry Council. And Mr. John Ciacchella, Vice Presi-
dent at A.T. Kearney. He has conducted two studies this past year,
one exploring the economic impact of offshore outsourcing on the
Bay Area and another which is, I understand, due out soon, con-
sisting of interviews with 300 high-tech leaders, looking at assess-
ing their view of their competitiveness in today's world market.

So I want to thank each of you for being here. We're looking for-
ward to your testimony. Any statement that you give us we'll put
in the record of the hearing and transmitted to the Congress. If you
could limit your opening statement to seven or eight minutes, and
then open it up for discussion, questions and answers. Thank you.

Mr. Archey.

STATEMENT OF WILLIAM T. ARCHEY
PRESIDENT AND CHIEF EXECUTIVE OFFICER
AMERICAN ELECTRONICS ASSOCIATION (AeA)

ADVANCING THE BUSINESS OF TECHNOLOGY, WASHINGTON, DC
Mr. ARCHEY. Thank you very much, Mr. Mulloy. A pleasure to

be here.
First of all, I'd like to note just in February this year AeA re-

leased a report whose title probably says it all: "Losing the Com-
petitive Advantage? The Challenge for Science and Technology in
the United States." I'd like to submit a copy of this report for the
record, if that's all right with you.

Cochair MULLOY. It will be included in the record.
Mr. ARcHEY. Thank you.
I would also to note that the report is receiving a great deal of

attention. I would like to believe it was because of its wonderful
content, but it's thanks to Tom Friedman for publishing his book.
And we have discovered, as I discovered of Monday this week, I
briefed three United States Senators at their request because their
staff told them they didn't have to read Friedman's book, all they
had to do was read ours and it was a little shorter. So I thank Mr.
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Friedman because next week I'm briefing ten Members of the Con-
gress about competitiveness.

And the thrust of our report is pretty straightforward. It is not
that the United States is per se in decline but, rather, that our
competitive edge is slipping. We are also-would argue that by al-
most every metric the United States is still the leader in most tech-
nologies in most economic areas, but the lead is clearly eroding
and, most importantly, other countries the catching up.

I think that one of the things that we talked about is, is that
even if the United States were doing everything right, the competi-
tiveness equation on the world stage has changed fundamentally.
And we would still have a significant competitiveness challenge
even if we weren't doing everything right. Our problem is, is that
we don't believe we're doing everything right, and I'll talk a little
bit about that.

We basically hit on just five variables. The first is, is that eco-
nomic reforms around the world are rapidly transforming econo-
mies. As all of you on this panel realize, for a number of years the
United States has been seeking to persuade other countries to
adopt market economic principles and practices. The good news is
they did. The bad news is they did. And, as you know, if you look
back to 1985 and if you county China as just being in the incipient
and choate stages of its own economic development to a different
system, 60 percent of the world lived under some sort of a com-
mand-and-control economic system. That's now down to about 15
percent or less, that are living under a command-and-control sys-
tem.

I look at, for example, India, when I was there in 1985 when I
was with the government and an American company could not own
a controlling ownership, all kinds of restrictions on foreign invest-
ment, et cetera. Now it hasn't changed completely, but it's changed
dramatically from that period of time.

The second thing that we talk about, which is something that I
don't think gets enough attention, is-and some of this also was
referenced in a CIA report that came out last month that basically
noted that you do not have to be the innovator of a technology to
essentially be a leader in using it and in developing your own eco-
nomic and technological system.

Indeed the point they make is that the diffusion of technology
now is so rapid that your ability to use it is almost as important
as being the innovator of it. And I think that's an important point
in terms of the way the world is going.

The third issue that we note is that if we're going to be com-
peting in this world, in what I would call a brave new world of
competition, we had better do something about the issue you all
have been talking about which is the whole issue of science and
technology education in the United States. We say it in the report
that we got to stop this stuff of, "Boy, math and science is terrible
and it's awful, and what are you having for lunch." We've got to
get to the point of acknowledging it's a disaster. And I think there's
a lot of things that we could talk about, about that.

By the way, Chairman Dryer made a mention of something about
the fact of four to six times more engineers in China. I just got
back from China on Friday night. We met with the plant director
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or the country manager of three American companies. And we put
in our report some question about what the competence was of Chi-
nese engineers, at least raising the question. I asked that of all
three. The answer that all three gave is you're talking about three
or four years ago, not today.

Chinese engineers are world class and they also made the point
that the biggest problem they have now is keeping them, because
the amount of competition for engineers in China is enormous for
Chinese engineers. They said their biggest problem is the poaching
by American companies of each other of engineers.

This point about the increase in salaries, they were talking about
how much that's gone up in just the last two or three years. But
in terms of competence and technical skills, their argument is these
are really first notch. So I just make that as a matter of reference.

The fourth point that we're making is that if we're not going to
have our own engineers from the United States, the answer is not
to keep high-skill talent from other countries from coming into this
country. I would argue that the United States has been the bene-
ficiary of the greatest influx of minds, of great minds, over the last
50 years. What we are doing now is basically saying, "Well, you're
maybe not welcome."

I'd like to just give two anecdotes not in my papered statement.
In China last week the chairman of the board of one of the com-

panies, a member company of ours, was talking about the problem
about immigration and visas. They have a fairly large facility in
Court. They like to bring back their Chinese managers to their
home office that's based in Portland, Oregon. They could not get a
single visa for one of their workers over the last two years, so they
now have a training facility in Toronto, Canada, which the chair-
man of the board said that makes no sense at all, because the To-
ronto facility now is almost as big as their home office. But they're
doing all the training in Toronto because they can't get the visas
to come to the United States.

The second one has to do with the problem of graduate schools
in terms of the decline. You may have seen it. NSF has noted this.
We're looking at a 35-percent decline of Chinese graduate students
applying to graduate schools of engineering in the United States.

Gerry Van Eeckhout is one of the former founders of ACT Tele-
conferencing. It's a national firm. He now teaches, after he retired,
a course at the Fudan University in Shanghai for eight weeks a
year. And I just saw him in Denver three weeks ago, in fact, talk-
ing about competitiveness. And he made note of the fact he just got
back from his class. He had 22 students. These are seniors in col-
lege. He asked how many were going to graduate school. He said
19 of the 22 were going to go graduate school.

And he said, "Well, how many are going to a U.S. school." Not
one. And he asked, "Why not." He said, "We can't get the visa."

And, interestingly, the university or the country most benefiting
from it was, Australia. About seven were going to graduate school
in Australia. And, interestingly, two were going to Eastern Bloc
countries, where they noted that the masters in engineering pro-
gram was being taught in English at an Eastern European school.

So what we don't fully understand and appreciate and I don't
think the country understands is how much the immigration situa-
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tion has changed dramatically. And I have a personal view about
this because I happen to think that all of the foreign nationals who
came to the United States, went to school here, worked here and
may have gone back to their home country, I think they went back
to their home country with an awfully positive view about this
country. And I think we're losing that now. And I think we're going
to continue to lose it.

The fifth issue that we deal with in all of this has to do with the
Federal funding that you talked about and in detail about R&D.
My prepared statement makes mention of it. But I want to end my
comments by saying something to the Chairman who made men-
tion of something.

We say in this paper that there's a lot of things we got to do,
but that's not the pressing problem. The pressing problem is to ac-
knowledge we got a problem. That has not happened.

I would submit to you that official Washington's view is: What
competitiveness problem? There isn't any.

First of all, it's America's birthright to be number one. And if
that doesn't work God has ordained that we're going to be number
one. And my argument about that is until we, in fact, deal with the
issue that the rest of the world is catching up, that this competi-
tiveness issue is not the statement of a handful of elites, that it's
a real problem, I don't think we're going to get to any of these solu-
tions that were talked about in the previously panel or maybe some
panels this morning when I wasn't here. We have got out raise a
consciousness.

Next November, we've got three or four major partners in it,
we're going to do a program in Washington entitled "Sputnik
2005." And it's to take a look at the whole potpourri or panoply of
issues, not just education, but to look at all of them; and to also
talk about what have other countries done and where are they.
Maybe they can raise a consciousness. Well see. Thank you very
much.

[The statement follows:]

Prepared Statement of William T. Archey
President and Chief Executive Officer

American Electronics Association (AeA)
Advancing the Business of Technology, Washington, DC

Mr. Chairman and distinguished Members of the Commission, thank you for hav-
ing me here today to talk with you about the topic of U.S. competitiveness. This
is a very timely discussion as I just returned from a weeklong trip in China. This
was my 22nd trip to China. My first trip was in 1981 to Beijing. I refer to that pe-
riod as the "BT" period. Before Traffic. At that time, a trip across town took 10-
15 minutes. Today, it takes an hour or more. The traffic today is emblematic of what
is happening in China, and especially Beijing.

In February of this year, AeA released a report whose title says it all: "Losing
the Competitive Advantage? The Challenge for Science and Technology in the
United States." I am submitting a copy of this report to the Commission for the
record.

The thrust of our report is that the United States is slipping. Yes, we are still
the leader in nearly every way that one can measure, but that lead is eroding as
other countries are catching up.

Let me be clear, it isn't that the United States is in decline. It's that others are
advancing quickly from behind, putting all their economic resources into moving
their countries forward. The problem is that even if the United States were doing
everything right, the world still poses an unprecedented competitive challenge. Un-
fortunately, we aren't doing everything right, and this compounds the challenges
that we face.
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Our report on competitiveness identified five themes, which the United States
needs to address to prevent an impending slide in U.S. global competitiveness.

First, the economic reforms around the world are rapidly transforming economies,
making them dramatically more competitive.

The United States has long urged the world to adopt free market principles. Well,
the world listened. Major economic reforms have taken place in Russia, Eastern Eu-
rope, China, and India, to name a few. Indeed, if you look back just 20 years to
1985, over 60 percent of the world lived under command and control economic sys-
tems.

While many Americans are just now beginning to recognize how competitive the
world has become, this change didn't happen overnight. Just as the U.S. didn't
achieve its current leadership overnight. It takes years of investment in your inno-
vation infrastructure. You need to invest in research and development, particularly
basic research. You need to invest in your people, especially in science and tech-
nology education. You need to adopt a system that encourages investment, welcomes
change, and promotes risk-taking and rewards it.

Which brings us to our second theme, that other countries are adopting and uti-
lizing technology to enhance their economic growth and competitiveness. And as a
recent CIA report states, "the greatest benefits of globalization [will] accrue to coun-
tries and groups that can access and adopt new technologies."

Already many countries are using technology to leapfrog from behind. Technology
allows countries to bypass traditional development paths and use the latest tech-
nology to bring themselves forward. The implications are far reaching for U.S. com-
petitiveness; the stagnant economy of yesterday could be the competitive rival of to-
morrow. There is no better example of leapfrogging than the development of China's
wireless telecommunications infrastructure.

Other countries realize that the U.S. experience of the 1980s and 1990s is the
model to be followed. Namely that the growth of the high-tech sector leads to wealth
and job creation. But for that to happen, there is a need to build a high-tech infra-
structure.

To this end, many countries are making great strides. China now graduates four
times the number of engineers as the United States. Japan graduates twice as
many, and South Korea with 1/6 the population, graduates the same number of engi-
neers as we do.

The changes in China have led to massive injections of investment into the Chi-
nese economy, and where investment goes, trade follows. In 2002, China surpassed
the United States as the prime destination for foreign direct investment in the
world. In 2004, China surpassed the United States as Japan's largest trading part-
ner. In the same year, China was the largest U.S. trading partner for technology
products, surpassing the combined 25 countries of the European Union.

China is not alone. Many countries are increasingly climbing the technology lad-
der. As with China, they are no longer satisfied simply to manufacture technology
products. They are also striving to become creators and designers of the next gen-
eration of breakthrough technology products and services.

This is my third point. If U.S. workers are to compete in a world economy that
is increasingly knowledge based and driven by technology, the American education
system must improve.

A highly skilled workforce is the lifeblood of any successful company, industry, or
national economy. Regrettably, the American K-12 system is failing to provide the
math and science skills necessary for kids to compete in the 21st century workforce.
Which in turn means that the U.S. higher education system cannot produce enough
scientists and engineers to support the growth of the U.S. high-tech industry that
is so crucial to our economic prosperity.

We should be appalled and embarrassed that our 12th graders score at the bottom
on international math and science tests. Far too often, our students shy away from
engineering and tech programs because these are seen as careers for geeks and
nerds. Interestingly in China, 39 percent of its college students are majoring in engi-
neering while only five percent do so in the United States.

This leads me to my fourth point. If we cannot produce enough domestic sci-
entists and engineers, keeping out high-skilled foreign talent is not the answer.

For decades, if not centuries, America has been the beneficiary of an influx of
many of the most talented minds on this planet. Foreign-born individuals represent
one of every five scientists and engineers in the United States. That is over 1 mil-
lion workers. These workers are job creators. They contribute a tremendous amount
of knowledge, talent, and innovation to the U.S. economy. People might be surprised
to learn that almost half of the Nobel Prizes awarded to researchers in the United
States between 1901 and 1991 were won by foreign-born individuals or their chil-
dren.
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Unfortunately, immigration policy post 9/11 has deterred foreign nationals from
coming to the United States to study or work at the very time that this talent has
tremendous opportunities elsewhere. We literally cannot afford to lose their intellec-
tual abilities. Indeed, last year we saw a 35 percent decline in Chinese applications
to U.S. graduate schools of engineering.

Finally, the U.S. Federal funding that spawned so many technology break-
throughs in the 20th century is faltering. Few people realize that Federal funding
helped create the Internet, MRI scanners, the mouse, and GPS system-to name a
very select few.

So what has been happening to R&D funding? Well, federally funded research has
declined as a portion of the economy, and the priorities have shifted away from tech-
nology. In 1981, half of all Federal R&D went to technology; by 2003 this dropped
to one-third.

In November 2004, the U.S. Congress even cut the budget of the National Science
Foundation by $105 million, the first cut in 16 years.

Government investment plays an indispensable role in building the foundation of
a knowledge-based economy by investing in ventures, concepts, and ideas often
years before a commercially viable product or service is available. When government
provides the foundation, U.S. businesses convert these innovations into new prod-
ucts, services, and sometimes, new industries. Why would we want to break this
cycle?

Mr. Chairman, the United States is not preordained to lead the world in economic
or technological advancement. We achieved this lead by the sweat of our brow and
60 years of investments in our infrastructure. We understood that innovation-
taken in its broadest sense as the open acceptance of change and new ideas-is
what fuels our economy.

Yes, we are still in the lead, but I hope that everyone understands that it is a
precarious one. While we are taking this lead for granted, others are rapidly moving
up from behind.

The world is a changed environment. It is intensely more competitive, and we are
going to have to work harder to stay out front. Unless this realization hits home,
our lead will continue to narrow, and at some point, we will be staring at someone
else's back.

Mr. Chairman and Members of the Commission, thank you for having me here
today.

Cochair MULLOY. Mr. Archey, thank you very much for that
statement. It was very clear and very forceful, and we appreciate
it.

Mr. Ciacchella, please.
Commissioner DREYER. Do you pronounce it c-h?
Mr. CIACCHELLA. Yes, it's like in c-h, Ciacchella.
Cochair MULLOY. Thank you.

STATEMENT OF JOHN CIACCHELLA

VICE PRESIDENT, A.T. KEARNEY, SANTA CLARA, CALIFORNIA

Mr. CIACCHELLA. Thank you, Mr. Mulloy. I appreciate the oppor-
tunity to be here.

I actually brought a small, short presentation. There were two
studies was I submitted to the panel before that I think will add
some slight context to what Archey presented, but in two different
contexts. One is from a U.S. high-tech executive perspective and
the other is from a Silicon Valley regional perspective. So I'd like
to share those with the panel, and we'll just walk through here.

The two studies, one was focused on high-tech and telecom com-
petitiveness. We surveyed 300 U.S. executives. This was done at
the end of December and the beginning of January. The findings
have gotten some pretty wide review. And really if you look about
the overall finding there, U.S. tech companies, there is a lot of
change happening on a global level. The feeling is that U.S. compa-
nies need to improve their competitive positioning, that they're not
doing enough, and I'll go into a little bit more in detail on that.
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The second study was really looking at what I would call a very
strategic region, which is the Bay Area, Northern California, and
the impact of offshoring in jobs here. And here what we did is we
took a look at really what are the capabilities that this region is
competing on and how are those capabilities stacking up on a glob-
al level. Which capabilities are competitive in and which capabili-
ties are we losing ground in. And that was based on a number of
interviews, plus a lot of analysis of job postings and trying to un-
derstand where are jobs headed.

Just to summarize some of the key results from the competitive-
ness studies of the U.S. executives, three major trends came out as
driving this competitive intensity. One is, and as Archey men-
tioned, we have two mega markets that have come online: China
and India. What's interesting about these is they are both inter-
esting markets, but they're also generating their own global com-
petitive players.

The second thing is there's been a pretty significant shift in
where technology's going. If you look at the major driver of tech-
nology over the past 20 years, it's really been around the enterprise
infrastructure. Last year was the first year that integrated circuits
going into consumer applications exceeded those going into enter-
prise or defense applications. So technology is going into the con-
sumer market.

The consumer market is a very global market, plus you got a
very big global economy that's forming, a free market economy
that's forming.

The other thing is it is a technology business, so you're seeing
a lot of proliferation of new technology. There are a lot of tech-
nologies that have very recently crossed the chasm, so to speak,
that are being deployed very rapidly and very broadly. Everything
from digital media, wireless type of capability, broadband capa-
bility, so technology is also proliferating on an infrastructure level
as well.

I think it's important to note those because there's some policy
things that we may talk about in terms of technology.

We asked the question: How prepared are U.S. high-tech compa-
nies. Most executives, a vast majority, 90 percent said, yes, they
feel this competitive intensity. Things are more intense. The com-
petitive playing field is getting harder. Only 15 percent rate them-
selves as being very prepared to deal with this; 70 percent actually
rated themselves as fair to good; and less than 40 percent have any
formal process at the company level to really start to look at com-
petitiveness on a global level.

A lot of high-tech companies tend to be organized by products or
market segments, so they're working very diligently in these prod-
uct segments, but there's a lot of bigger changes that are starting
to happen that are changing market boundaries and changing tra-
ditional production boundaries.

You have companies like Apple today, a big music company, so
you're getting a lot of these changes. Those are hard to pick up
when you're working at a product sort of level.

U.S. companies aren't standing still, but there were some key ac-
tions that seemed to be missing, from our point of view, when we
looked at this. Company-level strategies for China and India were
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very few and far in between. We found a lot of product level strate-
gies, but really treating these as new markets that they needed to
go into with the full power of their companies.

Innovation was happening around product extensions, but in
terms of making the bigger bets and really driving some of the
newer types of innovation, companies that have been coming out of
a recession are still in a little bit of a bunker mentality in terms
of placing bigger bets and trying to make some bigger plays. But
this is a time with these exploding new markets where that might
be actually what needs to be done.

And then there was just some comments about improving their
consumer processes.

If you think about it from a policy perspective, that's were the
comments and some of the things that I summarized out of the
study. One is to balance a playing field between the U.S. and other
mega markets. U.S. companies have the same access to the labor
pools that are over there, so they have the access to the low cost
labor pools. But the access to the markets, those consumer mar-
kets, that doesn't seem to be a level playing field.

Also some of the things regarding intellectual property protec-
tion, compliance type of issues, those are things that are unequal
right now. So the challenge they have is, yes, we can access the tal-
ent, put our manufacturing there, but in terms of going into those
markets and competing head to head with the companies that are
over there, we're playing under a different set of rules than they're
playing under. We need to get that rule base balanced out.

There's been a lot of discussion already about the foreign work-
ers, especially the high-talent foreign workers. It's especially impor-
tant because high-tech companies are global companies. If you look
at most of them, they have people who are working in multiple re-
gions who are flying back and forth between here and China and
India on a monthly basis, in some cases. We've interrupted that
flow, is essentially what's happened. And that's a flow that's been
very positive for U.S. companies as well as, you'll see later, U.S.
regions.

And then I think the point in terms of funding for science and
technology and research, a key theme that came out, it wasn't so
much amount, but being steady about it. Having a steady policy
around technology and science type of research, especially in crit-
ical technologies. The ability to be able to plan and to understand
that the U.S. Government is actually working on these things and
it's not going to go through some sort of whipsaw procedures.

I'm shifting gears here in terms of the Bay Area job study. In
terms of offshoring. Offshoring is really not an issue. It's an issue
in the sense that it impacts people, but this is a practice that's
been done especially in the Bay Area for a long time, so it's a well-
established practice.

The Bay Area is very well positioned in critical technologies: Bio,
info, and nano-the three O's. Archey mentioned that the U.S. in
terms of its position on technologies is still pretty good, but the
sense of erosion is what's in there.

When we looked at capabilities there were three that stood out
of the five that we said the Bay Area was competitive in. Three
that were pretty new-I mean entrepreneurship and research and
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advance technologies, this area is pretty well known for that. But
three that stood out that were a little bit newer and that are shin-
ing a little brighter and that other regions see this region actually
driving is cross-disciplinary research, so this is bio and information
technology. So this is where you're taking chemical processes and
electronic processes and bringing these together.

Cross-disciplinary research is something that is actually very
unique to this region. It's something that's harder to do in other
places, so that was something that came out.

The last one that I wanted to talk about is global integrated
management. These are managers and engineering project type of
managers who can actually manage projects that are actually going
beyond company boundaries or beyond country boundaries and
working those. We have a unique skill set in terms of managing
very diverse, spread businesses.

In terms of weaknesses: Mass production, back office operations.
Those have been pretty well known at least in this area. It doesn't
mean that the U.S. can't compete in some of those in some other
regions, but the high cost here prevent some of those.

But what's interesting is product and process enhancement, and
there's been a lot of discussion about engineering. Engineering
that's associated with testing software, engineering that's used to
cost-down products for-as they mature out. Those engineering
skill sets are easily duplicated. That's a lot of what you're starting
to see being offshored from this area, that type of engineering.

The net is there is a feeling that there will be job creation in the
region. Keep in mind the region's job growth is half of that of the
U.S. So even the Bay Area has this reputation of being this job
growth engine. Actually, if you look over the last 20 years, it's been
about half the U.S. job growth rate. But what is interesting is
there's a lot more churn here, so you're getting quite a bit of churn
that's happening.

In terms of policy implications, the key notes here are really in-
vesting in the capabilities that the region, and I would transpose
this to the U.S., is what capabilities are we betting on? Because we
can't bet on supporting all the capabilities that we have, so where
are we going to invest? And then promoting policies that fit those
capabilities.

There was also quite a bit of commentary around government
being more innovative in terms of supporting a transitioning work-
force. If you want to think about this, cycles are picking up. In fact,
it's interesting, if you look at the enterprise business market versus
a consumer business market, the enterprise business market has
a cycle or a cadence of about two to three years in terms of chang-
ing products and infrastructure. Where a consumer market is 12 to
18 months.

The world is speeding up and jobs are changing much quicker.
Everybody's going through jobs, but our ability to take health bene-
fits and those kinds of things move them around with us is some-
thing that's very difficult to do. There's a need for innovation in re-
structuring some of the support processes that are underneath.

So those are just a couple of prepared remarks. I know you have
the reports. I just wanted to give you a quick summary.

[The statement follows:]
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Prepared Statement of John Ciacchella
Vice President, A.T. Kearney, Santa Clara, California

A.T. Kearney has recently conducted two studies on competitiveness that have in-
triguing policy implications when it comes to maintaining U.S. leadership in high
technology. In this testimony I will review each study and its results, and then ex-
amine their policy implications.

Tech Industry Competitiveness
A.T. Kearney's "Crunch Time: The Competitiveness Audit" finds an industry of re-

bounding opportunity but also increasing competitive intensity. The study was con-
ducted in late 2004 and early 2005 in cooperation with the CMO Council and the
BPM Forum, and it is based on a survey of 300 U.S. technology and telecommuni-
cations executives.

The study finds three major trends impacting technology markets:

" New Mega Markets-China and India. In coming years, information tech-
nology spend growth from the Asia-Pacific region, for example, will be double
that of the United States and Europe. Consumer spending growth for China,
India, and Russia will also be double the domestic rates. These represent new
mega-markets in which high-tech firms can sell their products.

" Shift From Defense and Enterprise to Consumer. The consumer has be-
come the main driver of the tech market, as illustrated by the eclipse of semi-
conductors going into consumer applications over those going into business or
defense purposes.

" New Technologies. Emerging technologies such as wireless and VoIP (voice
over internet protocol) are fast becoming mainstream. The most significant five-
year growth forecasts are for digital TVs, MP3 players, digital hotspots, and
RFID.

Meanwhile, competition is increasing as companies become larger, more global,
and more efficient than ever before. Whether it's new players from China, Korea or
India, or larger players resulting from domestic consolidation, the result is compa-
nies with a combination of greater size and increased agility.

Where is this competition coming from? Respondents vote the United States as
the number one geographic source, with China and India trailing close behind.
When asked about factors influencing competitiveness, the top three responses are
emerging technologies, industry consolidation, and new entrants into the market.

So how prepared are U.S. high-tech companies? While 90 percent of our survey
respondents expect competitive intensity to increase, just 15 percent rate their own
company's preparedness as "very good." (Most gave themselves a "good" or "fair"
grade.) Less than 40 percent have a formal function or process to assess competi-
tiveness. Most drive their competitive planning and action within product and mar-
ket groups-not at the company level.

Why is this a problem? The mega-shifts discussed above are challenging tradi-
tional market and product boundaries. Leaders use innovative business models to
exploit the intersection of new markets and new technologies; for example, Apple
with music, eBay with auctions and Yahoo and Google with advertising. Among es-
tablished players, EMC is moving from storage to "content management," while IBM
continues to migrate from hardware to software to outsourced services. In short,
companies that want to position themselves to play globally and change markets
with new technology must break out of their product business silos.

In summary, the study shows that the U.S. technology industry is not standing
still; it is taking key actions. However, given the significant market changes under-
way, companies may need to do more. The study identifies six dimensions to improv-
ing competitive positioning. The three most important, according to technology ex-
ecutives, are:

" Strengthening their companies' strategic position in the marketing place, e.g.,
developing company-level strategies for emerging markets such as China

" Enhancing product and service innovation, e.g., innovating not just through in-
cremental improvements around core products, but in a few big bets on poten-
tial new technologies

" Improving customer intimacy and experience, e.g., engaging customers and
channels to improve customer processes and systems, strengthen account man-
agement, and shift sales focus from products to solutions.

Other key dimensions are managing operational complexity; managing organiza-
tion, culture, and leadership; and optimizing governance and capital deployment.
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Competitiveness of a Strategic U.S. Business Region
"The Future of Bay Area Jobs: The Impact of Offshoring and Other Key Trends,"

undertaken in 2004 in partnership with three area nonprofits (Joint Venture: Sil-
icon Valley Network, the Bay Area Economic Forum, and the Stanford Project on
Regions of Innovation and Entrepreneurship), began as a rigorous examination of
the much-discussed effects of global offshoring on the domestic jobs base. It soon
found, however, that while the offshoring trend has actually been around for dec-
ades, other factors also drive changes in the job market.

Based on 120 interviews, analysis of 9,000 online jobs listings, extensive review
of secondary source materials, and in-depth examination of the semiconductor and
software industries, the study's analytical framework focused on four key compo-
nents: trends, regional capabilities, the regional business environment, and the re-
gional job market.

Our study found that the Bay Area is overall well-positioned in three critical tech-
nologies: information technology, biotechnology, and nanotechnology.

Analyzing the region's capabilities-perhaps the most important component in
companies' choices to locate and invest in a region-the study found that the Bay
Area is highly competitive in five key areas:

" Entrepreneurship/new business creation
" Research in advanced technologies
" Cross-disciplinary research
" Concept and market development
" Global integrated management

The Bay Area is less competitive in three areas: mass production, back-office oper-
ations, and product and process enhancement. Remember, however, that this study
focused only on the Bay Area (where the cost of living is quite high), and other do-
mestic regions may be competitive in these capabilities. It's not that such operations
are necessarily headed for China, or anywhere offshore-a call center in Nevada or
a distribution center in Dallas, for example, will still have advantages over offshore
locations. Further study of various pockets or regions within the country would help
identify their competitive capabilities.

But to return to the Bay Area, we found that its unique strengths should produce
net job creation for the foreseeable future. The region should continue to incubate
and grow new businesses; small and new businesses will keep most of their jobs
local until their business processes and products mature.

In addition to job creation, there will be job destruction. With the regional econo-
my's focus on innovation and strong link to economic cycles, an individual may find
that after the creation and scale-up of a business, her job might move to another
region of the country or world-and she'll probably want to stay in the Bay Area
and start with a new business centered around a new technology. But again, despite
(and in part because of) the stress on any one individual, the macro jobs picture
will be strong.

Policy Implications
From our competitiveness study, the primary policy implication of interest to this

Commission concerns balancing the playing field for trade between the United
States and China. China is a potentially huge market for U.S. products-but who
will have access to it? Currently, Chinese firms have far greater access to U.S. mar-
kets than vice-versa. Part of the problem is maturity of infrastructure (retail, logis-
tics, etc.). But part of it is market entry issues, including intellectual property pro-
tections. U.S. firms need government help to assure that they can grow globally just
as Chinese firms do.

Again, I'm speaking of markets to sell products. As the offshoring phenomenon
shows, we do already have access to low-cost labor in China. But that labor is un-
regulated-which brings up another issue of balancing the playing field. We must
ensure that Chinese firms are held to the same standard of compliance as American
firms when it comes to the environment, labor, and accounting. U.S. policies on
these issues reflect our society's concern for the long-term sustainability of financial
markets and the health and welfare of both workers and the world we all live in.
We must call on the Chinese government to match our support for these ideals.

We have also hampered our own competitiveness by limiting H-1B visas, the tool
through which high-potential, highly talented foreign individuals can come to this
country for work or school. The program suffered from some abuse in the late 1990s,
and was justifiably examined in the aftermath of 9/11, but we should now reinvigo-
rate the inflow of skilled immigrants who can power our economy. Many of these
talented people end up staying permanently in the country where they study or
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work-and if we don't bring them in, then Canada, the United Kingdom, and other
countries will.

The Bay Area jobs study generated recommendations for individuals, businesses,
and all levels of government, but let me focus now on the government end. Pri-
marily, the lesson is that we should invest in promoting the region's competitive ca-
pabilities, including mechanisms such as:

" R&D tax credits
" Funding for science in next-generation technologies, including bio, nano, and en-

ergy
" Increased grants for higher education that supports our competitive capabilities.

Note that it is far more effective to use taxes and policies to maintain our leader-
ship position in areas where we are already strong than to try to shore up areas
where we are less competitive.

The volatile nature of the Bay Area economy, our study found, has many benefits
to business, although it frequently takes a toll on individual workers. As companies
mature and move certain functions offshore, they can do so without calculating the
total burden on their transitioning employees. That burden has traditionally fallen
on the government (in addition to the employee himself). We should thus encourage
businesses to "share the load" of job transitions.

But since that volatile job market is nevertheless a robust one-good for national
competitiveness-we as a society can also pursue innovative approaches for
transitioning employees. A big concern for individuals considering leaving their jobs
is maintaining their health insurance, so better portability of health accounts might
allow them to take more chances in business creation. Likewise, leaving an estab-
lished company for a startup generally requires new skills to apply to the new tech-
nologies that the emerging company is centered on. The 401(k) is a wonderful inno-
vation that basically creates a portable retirement account; workers are calling for
a similar approach to their continuing reeducation and retraining needs.

Finally, policy should address the needs of the supporting business environment,
such as housing and transportation. Current policies are in place to do so; however,
has government demanded the same type of productivity and efficiencies from its
suppliers and departments that businesses have gained from their suppliers and in-
ternal departments?

Conclusion
China's high-tech development contributes to the intense competitive environment

for U.S. high-tech firms-but at the same time it promises huge markets for those
who succeed. With a level playing field in trade, and policies that invest in our com-
petitive capabilities, the Federal Government can permit well-prepared U.S. compa-
nies to thrive in the challenging but promising years to come.

I thank you for the opportunity to share our perspectives on these important
issues.

Cochair MULLOY. Thank you, Mr. Ciacchella.
Mr. CIACCHELLA. Thank you.
Cochair MULLOY. Mr. Dawson.

STATEMENT OF RHETT DAWSON
PRESIDENT AND CHIEF EXECUTIVE OFFICER

INFORMATION TECHNOLOGY INDUSTRY COUNCIL (ITI)
WASHINGTON, DC

Mr. DAWSON. As the last speaker on the last panel on a very long
day-

Cochair MULLOY. Of today.
Mr. DAWSON. -of today, and I compliment all of you for your in-

terest and participation. And I checked up there, and your chairs
are no more comfortable than the chairs out here, so good for you
for staying engaged. I'll try to step through my little piece here
quickly, but thank you for inviting me.

I am going to take a case study, which is probably familiar to
most of you, called WAPI, that has to do with the Chinese standard
with the Wireless Local Area Network, that we went through a
year ago, and use that as a case study to try to draw some broader



165

understandings. More specifically, to try to come up with some pre-
scriptions both for what industry can do and for what government
can do in other cases, as they surely will arise in the future.

First of all, just a word about standards. Standards, as you
know, can create markets and they also can close markets. We are
in the standards business up to our eyeballs and have been for a
long time. The WAPI case was not as unusual as it appears to be.
It has happened before. We have dealt with similar cases outside
of China. But this one was unusual and unique because it pulled
together a lot of different of the threads that I'll describe to you.
It started in May of 2003 when China issued a compulsory stand-
ard that would have gone into effect the following June. It was an
incompatible standard but purposely so with every other inter-
national standard.

In order to comply with the proposed regulation U.S. technology
companies or any technology companies would have had to collabo-
rate with their Chinese competitors and, effectively, turn over their
technology to co-produce the products for that specific Chinese mar-
ket for that standard.

In the process, of course, they would have had to choose being
sharing their valuable intellectual property with the Chinese com-
petitor or abandon the Chinese market. These regulations, if they
had gone into effect, would have excluded China from the world
market for wireless local area network products or WiFi products,
as they're called, and it would have essentially split the world into
two WiFi camps.

One of the things that defines the IT production and services
world is we like to have one standard around the world rather than
having a proliferation of standards.

Moreover, the Chinese in their regulation would have only pro-
vided this mandatory technical standard to selected domestic pro-
ducers in China of wireless equipment and then designated those
companies as the obligatory partners of any foreign manufacturer
seeking to do business or bringing those products into China.

Fortunately, the highest level of the Administration were en-
gaged and the Congress, too, and the Chinese agreed to indefinitely
suspend implementation of this mandatory standard and revise the
standard based upon the comments from both foreign and domestic
firms. They promised further to participate in the international
standards body.

This was an important result for the U.S. industry. And beyond
just the simple product and market losses it would have been a ter-
rible precedent that would have allowed China to discriminate
against foreign firms through the standards process and it would
have been an example to other countries.

Moreover, we did all of this without going through the delays as-
sociated with the WTO dispute settlement procedures, which some-
times can drag on for years. So we are really pleased and im-
pressed with what the Administration did in working together to
coordinate with industry and allowing us to move forward.

Let me just kind of skip to the end and tell you what four dif-
ferent prescriptions I have for government and four that I have for
industry.



166

First of all, we need to give policymakers in our government the
tools to be able to understand and then turn around and explain,
countries particularly in emerging markets about the importance of
technologies and standards, and why it's in their interest to adopt
and deploy internationally recognized market-driven standards.

Secondly, we have to give our government the ability to advocate
and promote global market-led voluntary standards that support
innovation and interoperability as opposed to government-man-
dated standards.

Third, we have to press for market access so consumers, indus-
try, and economies around the world can benefit from what we
think are beneficial highly innovative technological advancements.

Fourth, when China or any other signatory does not comply or
play by the rules, we ought to be prepared to take the case to the
WTO.

Those are the four prescriptions for government.
Now for industry I think we have to continue to promote the

value of these voluntary standards that are both compatible or
interoperable.

Secondly, we have to work to gain an appreciation and a better
understanding of intellectual property rights, how governments
work on standards, particularly in China. And there I commend to
you Pete Suttmeier's prepared testimony, which was an extraor-
dinary well-prepared piece of explication of the problems. We also
have to understand the implications of our investments in China,
as we heard about over lunch.

Third, we have to increase the effectiveness of Chinese participa-
tion and leadership in a broad range of internationally-recognized
standards, organizations.

Finally, we have to engage in a private-sector dialogue, industry-
to-industry dialogue within China on the value of global standards.

That concludes my statement.
[The statement follows:]

Prepared Statement of Rhett Dawson
President and Chief Executive Officer

Information Technology Industry Council (ITI), Washington, DC

China, Standards and the U.S. High-Tech Industry

My name is Rhett Dawson and I am President and CEO of the Information Tech-
nology Industry Council, a trade association of 31 top high-tech companies. I have
been asked here today to provide testimony on China's use of standards and the im-
pact this may have on the competitiveness of the U.S. high-tech industry, as our
association has been working on technology standards for almost ninety years.

To jump into that often complex set of issues let me illustrate that with a recent
experience we had, one that I believe highlights many challenges the industry is fac-
ing, not only in China, but around the globe. The illustration I will use is the Chi-
nese Wireless Land Area Network (WLAN) standard proposed last year as a manda-
tory one for selling these types of wireless products in China. It is better known by
its acronym "WAPI."

In May of 2003, China issued compulsory "WAPI" security standards that would
have gone into effect on June 1, 2004 and were incompatible with the international
standards upon which most WLAN products are based. In order to comply with the
proposed regulations, U.S. technology companies would have had to collaborate with
their Chinese competitors to co-produce products for the Chinese market-and in
the process potentially risk sharing their valuable intellectual property with their
Chinese competitors-or abandon the Chinese market and its opportunities.

These regulations would have excluded China from the world market for WLAN
products as products made anywhere else in the world would not have functioned
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there, essentially splitting the world market for these products. Moreover, China
only provided this mandatory technical standard to several of its domestic producers
of wireless equipment, and designated these companies as the obligatory production
partners of any foreign manufacturers seeking to market these products in China.
ITI worked very closely with our industry colleagues around the world and also
brought together the various groups in the U.S. to closely collaborate to maintain
a strong industry voice on this issue. ITI worked hard to keep our government in-
formed and to make sure this issue was on the Adminstration's agenda. Facing pres-
sure from the highest levels of the Bush Administration and the Congress China
agreed to indefinitely suspend implementation of this mandatory standard, revise
the standard based on comments from foreign and domestic firms, and participate
in international standards bodies.

This was an important result for U.S. industry. IT is a leading U.S. export to
China, accounting for 26% of all U.S. exports to China in 2002. This amounts to
several billion dollars per year of U.S. tech exports to China. Many of these and as
yet to be designed U.S.-made products and components would have been affected by
this standard, jeopardizing high-end U.S. jobs. The fast growing wireless market in
China (forecast to grow by 25% per year) remained open to U.S. competition, and
we avoided a terrible precedent that would have allowed China, and, potentially
other countries who might wish to follow a similar path, to discriminate against for-
eign firms through the standards process.

Furthermore, results were achieved immediately, without the delays associated
with the drawn out legal process of the WTO dispute settlement procedures. The
well-executed cooperation and coordination at a variety of levels within and among
U.S. Government agencies was highly impressive and crucial in the success on this
issue. This type of continued coordination will be necessary going forward as we will
see similar issues from China and must be prepared, as industry and government,
to address them.

This example goes far in highlighting concerns that all sectors, but particularly
the U.S. high-technology sector are currently facing in China. The precedent that
may have been set in the above example, by a government-a signatory to the WTO
agreement-mandating a technology and forced domestic production would have had
significant implications, resulting in incompatible technologies across the globe.

It is a well publicized fact that the Chinese government wants to develop a robust
domestic high-technology industry. This is not unique to China, as many govern-
ments around the world including our own want to see healthy and competitive do-
mestic industries. However, the challenge for China is balancing her efforts to pro-
mote a domestic industry with upholding its commitments and obligations to their
trading partners, as agreed to in their accession to the World Trade Organization
and through bi-lateral and regional agreements.

The principles and policies that ITI and the U.S. and global IT industry are advo-
cating for in China are consistent with China's aims, and in fact, will ultimately
provide for a more competitive and innovative high-tech industry around the world
and in China.

Interoperable standards are key to the success of the global ICT industry and to
the benefit of users of technology. A unique technology standard in one economy,
especially one as large and influential as China, isn't a good solution for consumers,
industry or governments.

Requiring global companies which have invented, innovated, and developed the
ideas for the technology to transfer that same technology to hand selected Chinese
companies as a price of doing business amounts to a disinvestment to the benefit
of a competitor.

And if left unchecked, this technological protectionism has the strong potential to
create dissension that would stifle innovation, prevent interoperability, and stunt
the growth of the global information and communications technology infrastructure.

Some of the lessons we have learned from this experience are:

" We need to engage on an ongoing basis at the policy level directly with our gov-
ernment and other governments, particularly in emerging markets, about how
technology and standards can help grow their economies and why it is in their
interest to adopt and deploy internationally recognized, market-driven stand-
ards.

" We need to redouble our already considerable efforts promoting global, market-
led, voluntary standards that support innovation and interoperability.

" We need to encourage market access so that consumers, industry, and econo-
mies around the world can benefit from innovative technological advancements.
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* We must convince governments that forced technology transfer may look like
a "short cut" to industrial modernization, but in a global market such short cuts
are counter productive in the long run.

Some of the actions U.S. industry is taking or is planning to take to advance these
objectives are:

" Aggressively promote the value of global, market-led, voluntary standards that
are compatible and interoperable

" Encourage greater appreciation for IPR and investments in R&D in China
" Encourage more private and public sector capacity building efforts focused on

Chinese participation in the international standards process
" Increase effective Chinese participation in a broad range of internationally rec-

ognized standards development activity
" Build strategic alliances with Chinese industry and other (non-PRC) industry

groups
" Continue efforts to educate key decisionmakers in Chinese and U.S. Govern-

ment on standards issues

Thank you for this opportunity.

Panel IV: Discussion, Questions and Answers

Cochair MULLOY. Thank you, Mr. Dawson. We were actually
talking about something that you said in your testimony and we
were clarifying our own thinking on it.

Mr. DAWSON. That's good to know, as opposed to when are we
getting out of here.

Chairman D'AMATo. Figure out your testimony.
Cochair MULLOY. No, absolutely.
Chairman D'Amato.
Chairman D'AMATo. Thank you, Commissioner Mulloy.
Mr. Archey, I was just taken with your perspective in your testi-

mony, and the fact that you are briefing Members of Congress. We
think you should brief all the Members of Congress and get around
to see everybody on that, because I think you're absolutely right.

Dr. Pillsbury talked about the old paradigm and the new para-
digm. And it's increasingly occurring to me that the old paradigm
does have a hangover effect and is dominating much thinking and
writing here. And if you don't have a sense that there is a problem
your investigation is not going to get to aggressive solutions.

Let me ask you: Have you looked at the Tax Code with the kind
of recommendations that might be useful to revise the Tax Code to
entice companies to stay in the United States or bring their earn-
ings back from abroad?

It seems to me there are a lot of pieces in the Tax Code that ac-
tually encourage companies to go abroad, the earnings-overseas
provision, for example. Have you looked at that? Because it seems
to me there's some pay dirt in looking at how the Tax Code can
be revised to encourage firms to invest in America.

Mr. ARCHEY. Mr. Chairman, we have a tax committee that's been
within AeA for almost 30 years. It's got anybody the 95 companies.
That is, in fact, what they're looking at right now. And probably
will be another month or two before we're going to have any final
recommendations coming out of it. So I don't want to really specu-
late as to where it's going to come, but it's being thoroughly looked
at.

The second item, I just want to make a comment that I should
have made in my opening statement, because I'm kind of fas-
cinating by it.
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I've been in Washington 31 years. In the 1990s, in an era of
globalization, where globalization got lots of attention, I find it
ironic and a great paradox that, in my judgment, the Congress of
the United States became more insular in that last ten-year period
than they were ten years earlier. And at a point in time when
we're talking about the world as the marketplace, all those kinds
of things.

So the fact that we're having a difficulty with members acknowl-
edging what's going on in the rest of the world I guess shouldn't
be surprising. I can remember in the '80s and '90s when you'd hear
all these people talk, "Oh, this is a protectionist Congress." I used
to laugh at that because it wasn't at all, but I will say this: If this
is not a protectionist Congress it's pretty damn close to a neo-isola-
tionist Congress. I'm just amazed at it because it's happening at a
point in time when the rest of the world is now so much more
prominent in terms of who we are and how we act and all that,
and yet I think we have become more introspective and more insu-
lar, and I think that's the big problem.

Chairman D'AMATO. I think part of the problem is Members are
afraid to travel because the politics of assassination in this culture
has gone through the roof. You go overseas and you're an opponent
in an election cycle, you're going to get smeared. That's a big part
of this problem.

Cochair MULLOY. Chairman, thank you.
Vice Chairman Robinson.
Vice Chairman ROBINSON. Thank you.
Mr. Dawson, notwithstanding the case study you mentioned, as

we prepared for this hearing-and I want to commend the Commis-
sion staff for a superb briefing book that was made available to us
along with background papers-one thing that really struck me is
that the Chinese seem to live for creating standards-related obsta-
cles and, frankly, unfair barriers.

Wherever they can find a standard or a different way to go to
protect their industries or give advantage to their domestic compa-
nies, they'll move in that direction. I wish I had on the tip of my
tongue four or five different industry sector examples, but I think
most of you know which they are. And even in the capital markets
arena, you have a Chinese investment bank that has to be the
partner for Goldman Sachs and Morgan Stanley and virtually ev-
eryone else, for large equity offerings on the New York Stock Ex-
change.

I'm interested in your take on whether the Chinese are breaking
the code slowly but surely, that this kind of barrier-building is not
conducive to the kind of broader trade relationships that they want
to enjoy with ourselves and others in the world. Also, that there
is an increased resolve to do something about it and to mobilize our
respective governments intervene aggressively and see what can be
done.

But I can tell you my take on it. I don't think the Chinese get
it and that they can't resist the temptation to manipulate stand-
ards.Do you have a more optimistic view on that?

Mr. DAWSON. I should have clarified my view that the experience
at WAPI did not make me a Pollyanna. As a matter of fact, it made
us much more vigilant and put us on our guard. Secondly, made
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us come up with a work plan that was going to go try to work with
the Chinese to show them why it's better to work another way.
That plan is still in development. It's going to be deployed this
summer in China.

But let me say two other things, one of which is you and I both
talk about "they" when we're talking about China. Well, Pete
Suttmeier's confirmed my view, actually, which is that there is a
lot of "they" out there. There are the standards wonks that want
to try to put a trap against any foreigner that might get in their
way.

Then there is a government official, like Madam Wu who came
to deal with us in the JCCT, and found our arguments more com-
pelling on balance; and went back and told standard organizations
the directions they should take. So the "they" is a little bit more
complex and it needs to be discriminated and it needs to be articu-
lated fairly well.

So I guess we're not quitting. We're going to go redouble our ef-
forts to try to show them the error of their ways. I guess if I didn't
believe I was going to be effective in doing all that, I wouldn't keep
trying.

Cochair MULLOY. Thank you.
Commissioner Reinsch.
Commissioner RE1NSCH. Thank you.
On the standards issue, I appreciated the last point you made.

We've had at the National Foreign Trade Council a standards ex-
pert, if you will, working with us for the last year and a half, who
has produced three really thoughtful papers on this subject. The
use of technical standards as a barrier to trade is a serious and
growing problem.

As a practical matter, the largest sinner, if you will, is the EU,
not the Chinese. And they're actually in the process of trying to
persuade everybody else to be as bad as they are. That's not by any
means to excuse the Chinese but to suggest that it's a pervasive
and also a growing problem. Let the record show Mr. Archey is
nodding his head yes. And it's something that I think our trade ne-
gotiators really need to go after. There are WTO issues here in the
technical-barriers-to-trade part of the agreement that can be mobi-
lized.

It's nice that there's the occasional happy ending, but your point
that one shouldn't be Pollyannish about that is very well taken. I
think this is going to be a far more serious problem in the future
even than it's been in the past.

I do have a question for Mr. Archey. As always, I appreciate your
tactful way of presenting your views. We benefit from it enor-
mously. And I was very happy with your comments about students
and visas and travel because, as you know, I've been giving that
speech for a long time. I think the damage that we're doing to our
economy long-term is enormous.

I did want to ask you: And probably I know the answer given
what you went on to say about the current Congress, but have you
raised that issue with Members of Congress, the visa, business
travel, immigration issues at all? And, if so, is there any ray of
hope that you can share with us there? Because that's really a larg-
er part of the problem.
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Mr. ARCHEY. We have, in fact quite a bit in the last month. I'd
also have to acknowledge that it gets caught up with the overall
immigration issue and it gets intermingled with it.

Commissioner RE1NSCH. Yes.
Mr. ARCHEY. I find it sometimes very difficult in meeting with

a Member to make that distinction between amnesty and all of
those other kinds of issues about workers coming across from Mex-
ico. But I would argue that right now, Mr. Reinsch, I would argue
that I have never seen a Congress that the immigration attitude
seems to be just: Don't let them in. And that makes it fairly simple
and straightforward and then easy to implement. I'm not being fa-
cetious. I think that really is the attitude.

I just want to make one other point that you made about the
standards issue. We wrote a paper about a year ago, and I think
Mr. Dawson's group is doing a very good job on those standards
stuff, but I would just reinforce your point. We made a point about
a year ago that the big nontariff barrier of the new century is going
to be standards.

And, in fact, we said that the European Union is the absolute
leader in terms of that and we're seeing it in the environmental
area left, right, and center. I think we're going to see it in about
four or five more areas coming. I think the Europeans are feeling
a lot of insecurity about their competitiveness. And standards are
a great way to have a WTO-acceptable way of maybe lessening the
competition.

Commissioner RE1NSCH. I couldn't agree more.
Mr. Dawson, you had a comment.
Mr. DAWSON. To your point about standards, we need to distin-

guish between the European Union as a government and the Euro-
pean industry or distinguish between the Japanese IT or CE indus-
try and the Japanese government. Earlier this month I met with
my Japanese and European counterparts on the TBT approach in
Geneva we were all on the same page, so there wasn't an argument
among industry about what needed to be done in the IT and CE
space on the nontariff barriers to trade. So I think we have to ele-
vate it and make it clear to our governments that here's what in-
dustries at least in the IT space wants to do.

Commissioner RE1NSCH. Do you have a Chinese counterpart?
Mr. DAWSON. I do and I have not met him or her.
Commissioner REINSCH. Well, I guess my advice would be that

perhaps you should.
Mr. DAWSON. I intend to.
Commissioner RE1NSCH. I'm sure you do.
One of the things we've noticed is that industry in the other loca-

tions has been pretty much on the same page, although, as you
well know and I'm sure Mr. Archey knows from past lobbying ef-
forts, the American industry has been a lot more aggressive and I
think effective taking on its government on an issue like this, than
European companies, for example, have been taking on their gov-
ernment. And Japan is a whole different story.

If there were a Chinese industry that was capable of mobilizing
and approaching its government to explain how some of these
things affect them, I think that would be worthwhile to develop, so
I'd encourage you to do that.
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Thank you, Mr. Chairman.
Cochair MULLOY. Yes. Thank you, Commissioner Reinsch.
Commissioner Dreyer.
Commissioner DREYER. Mr. Archey, now that we have you brief-

ing all of Congress, I would suggest that you include some college
presidents and educators in your briefing. They, too, are unwilling
to confront the fact that we are losing the technological edge. They
provide a lot of statistics about how SAT scores have gone up. But
there are caveats to that which they don't mention, which you and
I can talk about separately some other time.

The last thing on people's minds at universities-I am a pro-
fessor in my other life-is genuinely increasing the quality of stu-
dents.

Mr. ARCHEY. I don't think I disagree, but I would say the heart-
ening thing is that two university groups, which probably won't an-
nounce for a couple of weeks, are going to be a partner in our Sput-
nik 2005 seminar. And one of the groups I can talk about, which
is the group that's doing the Workforce in the Twenty-First Cen-
tury group, and I think that there are some others.

I also would argue-here we are on the Stanford University cam-
pus-that four-year universities have a great tendency to not want
to change. I would argue that some of the greatest changes in
terms of dealing with technological jobs have been in the commu-
nity colleges in the United States because they're not hung up
about the fact that they're actually cooperating with business. And
they're rather quick to be able to move on some things, so.

I don't disagree, but I was heartened by the fact that we were
solicited by a couple of groups who had read that report and said,
"Are you actually going to do that seminar?"

And we said, "Well, what do you think?" And so we're going to
partner with them.

Commissioner DREYER. If you don't mind, we'd like to keep up
with you on what you feel the progress has been, because this is
potentially just very important. Of course, it's also possible for uni-
versities to pervert exactly what you're doing while telling you that
they're complying. So I'd be very interested in your assessment
after, say, five years.

Mr. Dawson, you made a very interesting comment. You said
that we've got to press for better access. I'm wondering how, in
practical terms one does that. Does one reason with Madam Wu Yi
or somebody like that or point out the advantages for China? How
do you leverage this?

Mr. DAWSON. Well, you push every button on the elevator. You
push the button that takes you to Geneva, you push the button
that let's you talk about these conversations at the JCCT, and you
keep that agenda going. You make sure that industry stays on the
doormat of the government so they know that when you bang on
the door you really care. And you make sure that USTR knows that
IPR matters, and you don't stop. You become a pest and you push
and keep pushing. And if you have any ideas about buttons on that
elevator that ought to be pushed, I'll push them, because we're very
interested.

Commissioner DREYER. Thank you.
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Cochair MULLOY. I have a suggestion for another. You want to
work with other countries-entities like the EU if they'll be helpful
in carrying out that agenda, then you ought to work with them
pretty closely.

Mr. DAWSON. Oh, we do.
Cochair MULLOY. Yes.
Commissioner Wortzel.
Commissioner WORTZEL. Thank you.
I appreciate all of you being out here. Your presentations were

lively and right to the point. I have a question for Mr. Ciacchella.
You've got a very interesting highlighted paragraph in here in

the presentation that says that there's a shift from defense and en-
terprise to the consumer, that the consumer is now, for the most
part, the main driver of the high-tech market as opposed to de-
fense; and that semiconductors are going into consumer applica-
tions versus business or defense purposes. I want to draw you out
on that a little bit, if I could, because it strikes me that defense
at one time clearly drove new research and cutting-edge research,
which later found its way into the civil market.

China's high-technology strategy used your model: Find things
that will work well in the consumer market, bring it in through im-
port substitution, and then figure out how to use it in the defense
sector.

I guess now my concern is whether or not there are specific tech-
nology areas, either here in the United States or in China, sectors
where defense remains the driver. If we had to say, okay, "Don't
worry about competitiveness, the United States will compete,"
that's part of your message, let technology go and float where it
will. It will sort out the marketplace, and innovation will sort it
out. But are there specific technology areas where defense is the
driver because they are so unique to defense and then they then
begin to affect the security of the United States?

Mr. CIACCHELLA. There are a couple of things there, so let me
comment. The first is I brought up the switch to consumer markets
only because if you put it in context and you go back to the late
1970s and 1980s, and if you think of high tech before the 1980s
and into the 1970s, some of the companies that were around that
were high tech didn't make it through that transition from defense
to enterprise. Because I think when applications going into enter-
prise exceeded those going into defense was about in the mid-'70s
when that shift happened. That created a whole another group of
companies and competitors, and there were a lot of other compa-
nies that they didn't make the transition.

So if you look at history as any indication, we've gone through
an interesting trigger point now where if you go, if you project that
forward to the next 20 years, there will be the similar shifts in
companies. New companies are going to take over, where the com-
panies who were wrapped up in the infrastructure areas are going
to have a tough time.

You see this quite a bit in the telecom industry, for instance, the
Lucents of the world and some of those. It's tough. You're going to
continue to see a lot of that. And this is a trend that's probably
going to go out for 20 years.
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So I bring that up because that is a trigger point that actually
happened. And we have historical precedent to see that, okay, at
that time that changed and churned a lot of the industry.

Now if you start to look at it for, okay, let's look at it from a de-
fense perspective, for instance, and what does that mean. Well, if
there are suppliers or if there are companies today that are pro-
viding critical path technologies to U.S. defense, U.S. security, they
happen to be subsidizing a lot of into the enterprise market.
They're struggling to make the shift into the consumer market. The
U.S. Government, U.S. defense agencies are going to have to find
ways to either shift to suppliers who are going to make that transi-
tion or are going to have to find ways to help subsidize some of
these companies who are doing that.

So not knowing the specifics, if I'm looking long-term at my sup-
pliers, so if I'm in the procurement function, for instance, who are
the suppliers who are susceptible to the shift that are going on,
and who are these suppliers that are giving me critical path tech-
nologies right now and are they vulnerable? I would start to put
them on my radar screen, is what I would start to do.

Commissioner WORTZEL. Thank you.
Cochair MULLOY. Commissioner Bartholomew.
Commissioner BARTHOLOMEW. Thank you, Mr. Chairman.
And thank you to our witnesses. It's a long day, but we've actu-

ally had longer.
Mr. Ciacchella, I'm interested in what you're saying with this

distinction. I want to take us full circle back to where Secretary
Perry started us this morning. One of the issues he talked about
was the distinction between the technological base, investing in the
technology base versus what the companies are doing, which is
product development. He drew a very clear distinction, and that's
what I hear you're saying, that companies are moving away from
what Secretary Perry called the seed corn on which the product de-
velopment is based and moving directly into product development.

I'm curious about where the role of the U.S. Government is and
where it should be. I mean he seemed to clearly come down on the
side of the government needs to be making sure that there is a
strong basic research component that has traditionally come out of
the defense and military sectors. And then almost in ways the pri-
vate companies will take it from there and do what they're going
to do and do the innovation. Is that some of what you're seeing or
what you're advocating?

Mr. CIACCHELLA. It's something that we're seeing and advo-
cating. If you look at some of the-out of the U.S. high-tech study
that we did, from a policy recommendation there was this theme
about steady investment in science, steady investment in critical
sciences and in emerging science areas. So biotechnology, for in-
stance. Next generation energy. So it's the underlying sciences in
some of those things that came out as the-U.S. companies are not
going to be investing in the basic research. But, again, if you look
historically, if you look at the foundation for the Internet, for in-
stance, that was a DARPA-funded thing that became-and what's
the Internet today and the web and everything else that was built
around that.
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In a similar fashion the funding that was need for the human ge-
nome and the project is spawning this sort of thing. So it's finding
those, as you mentioned, what are these kernels, because most U.S.
companies have shifted their R&D focus. You're absolutely right.
It's into product development. In fact, this shift to consumer mar-
kets is going to require them to be much more adept at under-
standing what are really much more fragmented markets now.

So R&D and development from being a technology development
activity is going to become more to being almost an analytical type
of approach. You're going to have to understand multiple cus-
tomers, multiple segments, and multiple geographies. That's a lot
of investment. That's a lot of trying to understand what are the
needs and how can we plug in technologies that already exist.
What can I pull off the shelf.

If you go-who's going to be developing the sciences that are
going to support those? A lot of U.S. technology companies are
starting to-they're looking to find it, not develop it anymore.
That's a different model.

Commissioner BARTHOLOMEW. And I guess that's my question,
which is if they are focusing on consumer development at the same
time that the government is reducing its investment in basic re-
search, surely even somebody who's thinking ahead in a business
knows that their product development is dependent on basic re-
search, where do they think the research is going to be coming
from?

Mr. CIACCHELLA. Well, that's a good question. And I can tell you
what some of them are saying, is they'll go get it wherever they
can. So if they're not getting it here they'll get it overseas. Or if
they can't get it here and if they can't get it overseas but their com-
petitor can, then we're going to be losing the ability to develop an
industry around that technology.

Commissioner BARTHOLOMEW. Thank you.
Cochair MULLOY. Thank you.
I have a couple of comments and then a question. The issue of

the Congress being more protectionist or isolationist-I can offer a
couple thoughts, because I did work up there a long time.

Going back to NAFTA, the Congress was told: This will help get
exports to Mexico and it will help stop illegal immigration. It did
neither.

Congress was told: Support the WTO and it'll help the U.S. trade
position in the world. Our average tariff MFN rate is probably 2.5
percent. We locked in an average tariff with India, probably 15 per-
cent or so. So there are terrible inequities built into this system.

I remember this clearly because I was in the Commerce Depart-
ment in the Clinton Administration when they were trying to sell
PNTR to the Congress, and they were doing list state by state of
all the exports we were going to get to China, when they were sell-
ing that to the House. I remember the Wall Street Journal the day
after the House voted to approve PNTR for China: Morgan Stanley
Investment Bank has said ha-ha-ha. This wasn't about exporting to
China. This was about the multinationals investing in China.

And then they look at a $700 billion current account deficit and
they see no end in sight. We're heading toward a trillion, they
begin to say: Why would we listen to these folks anymore. There's
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a lot of doubt because they're hearing from their people: My God,
okay, the blue-collar guys, your jobs are going to go. But we're
going to move up. And now we hear the people who are supposedly
moving up, the white-collar guys, saying, "Our jobs are going out
to India now."

So there's a lot of concern in the Congress and no one has com-
pletely helped them understand what is happening here. I think
that's what really needs to be done. And it has to be that somebody
feels like this is the national interest and, boy, if we don't do this
we're really going to be in trouble.

Now I'm hearing more and more students don't want to go into
fields that are a part of the internationally-competitive part of the
economy because they say, "If I go into chemical engineering, or
something, somebody can outsource that job to India, and I'm not
going to go into that. I'm going to go into lawyering or investment
banking or media or something like that," so that's a problem for
us.

I remember we had a guy named Ron Hira come out in Seattle.
I read his testimony, and he said these H-B1 visas and other
things, all we were doing was bringing in people, training them,
and then they would go back, and it made it easier to outsource
jobs here. That's what this H-B1 program was about. So now the
Congress is getting that in their head, so they're reluctant to go
down that road as well.

So I think we have to speak the truth to Congress and tell them
what is going on and help them understand. We cannot, even if it's
for the sake of a short-term goal, go up and there and oversell
something without explaining what really is going to, or you're
going to get this kind of reaction.

Now I know that we've all said we need to put more money into
R&D. So this is the question I have: If the Congress were to follow
this recommendation, is there any chance that we would put all
this money into R&D, help our companies, and then that they
would then transfer the R&D abroad as part of their competitive-
ness? How would we deal with that issue? How would you reassure
the Congress in that area?

Mr. ARcHEY. Just the last question or the other three?
Cochair MULLOY. Anything you want to comment on.
Mr. ARCHEY. Okay. First I want to comment about this point

about kids don't want to go into programs that are internationally
competitive because they're worried about the jobs. I would argue
that it's much more than that.

I think if we're going to increase young kids going into math and
science we've got to do a fundamental change in the attitude and
in the aura about those jobs, because in the 1990s the high-tech in-
dustry increased its employment by 50 percent. Engineering grad-
uates dropped by six percent in the same period of time. Every
study in the last ten years has indicated for a kid in high school
who thinks about a career in high-tech, their view is that that's for
geeks and nerds and basic dorks. And it's a interesting thing. It's
really got a very pejorative connotation about it.

I used to say all the time in the days when L.A. Law was on that
we needed a new situation program called "L.A. Geek" where we
basically talk about how exciting a career in high tech is.
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We've got a report coming out Tuesday on high-tech jobs in all
50 states and the national data. In 2004 the average salary for a
high-tech worker was 84 percent higher than the rest of the private
sector, so it's not the issue of how much money are you making.
It's an issue of the aura and the status that is associated with it
that I think is the problem.

I think on the last one, in terms of would they transfer the tech-
nology if this were defense sponsored or government sponsored.

Cochair MULLOY. Government sponsored.
Mr. ARCHEY. I doubt they would, but I wouldn't make it categor-

ical that they wouldn't. But I don't think so. We talking about
globalization, we talk about global companies. We talk about all
that. We've always talked about, oh, the world citizen and all that.
Hell, I think nationalism right now all over the world is more in-
tense than it's ever been. And that's after this incredible period of
globalization.

I think that American CEOs and American executives are acute-
ly aware of the fact that they're American companies. They may
have plants everywhere else in the world, but they also know from
whence they came, and that matters a lot. And they also tend to
be awfully good citizens.

Cochair MULLOY. Thank you.
Mr. Ciacchella.
Mr. CIACCHELLA. On the workforce topic I just wanted to com-

ment briefly and just substantiate what Archey said. We actually
did a study for Joint Venture Silicon Valley about three, four years
ago, and looked at K through 12, so high school was really the area
that we focused on and interviewed quite a bit. The bottom line
was tech was not cool. And this was done actually at the peak of
the Internet revolution.

And, as Archey mentioned, the jobs paid well. At the time it was
a very respected kind of a profession. But the issue was it's com-
peting with MTV. It's competing with entertainment and other
kinds of video games and other types of media out there and im-
pression. So there is an aura. It's an education sort of thing.

There are some programs, I don't know if Stan Myer's on any of
your panels, he's at the Semiconductor Equipment and Materials
Institute. There, for instance, they have this technology day where
they're taking kids through fabs and showing them what it's really
like to work with technology, because it can be actually pretty cool.

But the real question is how do you make technology, how do you
make science cool again, because the kids of today don't see it as
a cool thing. And it's more of a marketing issue than I think that
any kind of-there's something fundamentally wrong with the
types of jobs that are out there. So I tend to put that that's a mar-
keting problem. And we've got to figure out how do we better mar-
ket science and technology jobs to kids, because it's competing
against a lot of other occupations. We've got to do a much better
job of doing marketing. Fashion, I mean you name it.

Commissioner DREYER. CSI.
Mr. CIACCHELLA. CSI, exactly.
Cochair MULLOY. Yes.
Mr. CIACCHELLA. On the topic of R&D investment by U.S. Gov-

ernment, and will that leave the country, through time that will
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happen. I mean that happens with all technologies as they mature
out. But with the executives that I work with, there is a strong pro-
pensity to use and to develop technologies, the next generation
technologies here. U.S. companies, their primary research centers
for a lot of their next generation technologies are here, if you look
at the evolution of a product and you look at the evolution of tech-
nology, it starts in a place and it migrates out.

So I think it's not an either-or situation, it's an evolutionary
process. Technology that we develop here that we fund here will
stay here in the beginning, and the beginning's an important pe-
riod of time because that's when a lot of the innovation and that's
when a lot of the margins and the profits from innovation come.
Later you're playing a very low-margin game. As technology pro-
liferates and goes overseas, then it's an okay thing. I think what's
important is to look at that beginning stage of when technology
happens.

Mr. DAWSON. To your first point about telling the truth about
trade. We are up on the Hill every day of the week every week be-
cause we're facing a vote on Central America free trade, Dominican
Republic, and the truth about high tech in that agreement is it's
a one-way street. We have no tariffs. Several of those Central
American countries do, so it's a free ride for the high-tech industry.

I don't represent the sugar industry. I don't represent the textile
industry. I represent the high-tech industry. And for us, in truth,
it is a good deal.

Cochair MULLOY. Um-hum.
Mr. DAWSON. Now I don't know how I talk about sugar and ...
Cochair MULLOY. We ought to go back and have Mr. Wizard on

television. I don't know if you remember him, he used to do those
science shows when I was kid and we all watched him learn how
to do it.

One last thought, if there are any ideas on how Congress could
tie the money you put into R&D, at least that there's some benefit
maintained here, think about how to do that.

Mr. Archey.
Mr. ARCHEY. Well, all they got to do in the Congressional Re-

search Service and everybody else on the Hill is we've got it, so just
take a look at how many preeminent technologies over the last 25
years in the world of technology came as a direct result of the spon-
sorship by the Federal Government of the R&D. It is the most un-
believable list. Many of you are familiar with it.

I contend that that's where if you're going to start talking about
increasing R&D budgets, just give them the list. By the way, these
things came out of DARPA, these came out of NSF, these came out
of NASA, et cetera, et cetera. I mean it's in the story.

You've got to remember one thing, too, on this. Until about the
early '90s there was a really intensive ideological debate over the
role of the United States Government in funding R&D. And eventu-
ally it became this marvelous new term, "precompetitive research,"
which made it okay for the government to invest in it. And that
debate has pretty much ended, but that was really intense back in
those days. And there were all kinds of folks who were the govern-
ment shouldn't be involved at all.
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But look at something like fiberoptic technology, the original
work that was done on the basic materials aspect of it, which no-
body was expecting was going to turn out to be a fiberoptic line,
was done by the Federal Government.

Cochair MULLOY. Thank you.
Chairman D'Amato has a final question and maybe observation.
Chairman D'AMATo. I want to thank you all for coming and stay-

ing and thank the audience for coming and staying. Mr. Dawson,
this question about government procurements standards. Have we
lost that battle with the Chinese government?

Mr. DAWSON. No, it's on the table. In fact, it's on the JCCT agen-
da. We are pushing hard. It doesn't mean we're going to be success-
ful. It doesn't mean we're going to get all the pieces, particularly
software that we're seeking, but we are certainly pushing to try to
get that undertaking signed up and we're not giving up.

Chairman D'AMATO. Good. Good luck on that.
Thank you very much.
Cochair MULLOY. Thank you, all.
[Whereupon, at 5:00 p.m., the hearing was adjourned.]
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Cochair MULLOY. Good morning. Today we're going to continue
with our hearing in which we're trying to assess China's high-tech-
nology development and its implications for the United States.

In our first panel this morning we will hear testimony on what
China's technological growth means for U.S. companies and what
trends we can expect from China in industries such as the semicon-
ductor industry.

On our first panel we have: Mr. John Gage, who's the Chief Re-
searcher and Director of the Science Office of the Sun Micro-
systems Corporation; Mr. Mark FitzGerald, who is the Managing
Director of Equity Research for Banc of America Securities, is also
on his way. I think he's gotten lost somewhere on campus, but he
will be here shortly.

Mr. Gage, feel free to start your testimony.

PANEL V: CHINA'S GLOBAL TECHNOLOGY COMPETITIVENESS II

STATEMENT OF JOHN GAGE
CHIEF RESEARCHER AND DIRECTOR OF THE SCIENCE OFFICE

SUN MICROSYSTEMS, INC., SANTA CLARA, CALIFORNIA

Mr. GAGE. Thank you very much. It's a great pleasure to be here.
I put this up on the screen just as a warm-up because I thought
it would be interesting for us to recognize as we examine tech-
nology and its spread.

This shows our laboratory in Beijing and where Tsinghua is.
What I'm doing here is showing you an application. Google actually
owns this. They bought this company and the companies named
Keyhole, for those of you that have a Defense background.

The company began with a number of Sun people and Silicon
Graphics people that used to build command and control, and then
realized that since PCs are pretty powerful, in '98, '99, they could
do with the PC what you could do with a Sun or a Silicon Graphics
machine, and they started a company. Twenty people acquire sat-
ellite data and they tried to make money of it for a while, and they
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haven't made much money. Then Google bought them six months
ago. Google feels rich these days, because they are. And they said:
We'll let you kids ride with this until we have 30-centimeter data
for the entire surface of the Earth.

Now 30-centimeter data is interesting data. I've used this in Bei-
jing in other places to say to people, the Chinese: It's really quite
a narrow strait here. Why don't we look.

Then you fly over to the other side and there's a Chinese air
force base there. And the Chinese response to this is usually: You
can't do this.

And you say: Oh, no, watch me. So you come down on the Chi-
nese air force base and you look across the strait. And you say:
That's where Sandy Berger put the boat. See, right over there. And
here's the margin of error that you might have had, had you man-
aged to have a slightly crocked takeoff with a missile. So it's an in-
teresting storytelling mechanism. I won't launch into why we're
going to look at Antarctica, but I put that up just as an indication
that I could as easily been sitting in Beijing watching this. It's ac-
cess to the data across the network and it would allow an examina-
tion at 30 centimeters of where your lawn furniture's arranged in
the backyard or where your car is parked.

As the data becomes accessible from webcams, or I was in Seoul
two weeks ago and held in my hand the old, the five-megapixel cell
phone. And they said that's the old one. The new one's seven
megapixels. So a seven-megapixel image from, let's say, one of the
350 million cell phones deployed in China at this moment would
allow me to have tail numbers off of those planes parked on the
Chinese-and it would just be data thrown up on the data. Lots of
data's being thrown up on the data.

So I just thought I'd show this to let you get a feeling for the uni-
versality of access to information. I'll turn this off now.

This is what I wanted to talk about. You posed a variety of ques-
tions yesterday. Some went to the state of technology in China.
Some went to the deployment of research done in the United States
to entities in China that might use that information for defense
purposes. Commissioner Wortzel asked: "Well, what if this stuff
that's just for defense things, what are they doing there. What are
the barriers being put up, what's the standards gambit going to be
in China? What's the frontier of all this. Where does the U.S. R&D
go?"

How do we know that when we bring the best and brightest from
China to the United States, modular visa requirements, that it's
advancing our national interest. How do we really at the bottom
get a grip on the impact on the balance in national security by
looking at what's going on in China.

Let's try this one first. This was two weeks ago. The Association
for Computing Machinery has an annual contest for who's the best
programmer. And there are the world champions, Shanghai
Jiaotong.

Shanghai Jiaotong's team, you see part of one of the team mem-
bers there, the problem set's there. The problem set, there are ten
problems dealing primarily with things like how do you efficiently
locate cellular telephone towers and so forth. The list of overall
winners this year is here.
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Now for an idea of where is the technology capability distributed,
this is a pretty good list. Here they are. This is the compute crowd.
Now this is not precision machinery. This is not aeronautics. But,
notice, we start out with Shanghai and Moscow and St. Petersburg,
Waterloo-perennial comer-Poland, and then there's Fudan, and
then there's Beida, and Hong Kong, Tsinghua, Yonsei-well, that's
actually in Korea. Keep on going down through the winners here,
there is CalTech lumped together. So in the top 30, MIT top 30.

I was at Berkeley last week for the chancellors' investiture. Rich-
ard Newton, the dean of engineering, who says Berkeley is the
number one engineering school in the world, as the surveys all
have showed now, I said, "Yes, but the last time Berkeley won this
competition was seven years ago. Where are you guys?"

So the competition for the world's smartest people is now being
won by, if I've got a really hotshot computer science faculty at
Jiaotong, which apparently I do, I'll go to Jiaotong. I might go to
Moscow. It's a little grim and cold. I might go to St. Petersburg.
It's colder. I might go to Waterloo, it's cold. Why don't I go to places
like this or this or this or this, places where I'm able to get a world
class education and I'm received warmly in an entity that is build-
ing a gigantic engineering enterprise throughout all of China.

So the questions that you have posed about where is the talent
and how good it is-I'll leave the itsy-bitsy drone thing-well, actu-
ally maybe I'll show that. When anybody can see how to make this
sort of thing, which is just some power, some solar panels on top
of a little propeller with big cameras underneath, that thing there
will make the Earth viewer app. I showed you a few moments ago
considerably sharper.

So this is all relatively simple technology to do. I guarantee you
people are making these things in China. And there's a lot of effort
that's gone into that.

So I thought I'd show you the talk I gave two weeks ago. We
have a twelfth annual conference where we bring a thousand Chi-
nese universities to Beijing with the Ministry of Education and we
talk to them about the advances in the world's fastest machines,
what we're doing. And this guy, Professor Wu, who directs
CERNET, which now reaches almost 2,000 Chinese universities
with bandwidths at a minimum of two megabits, but at a max-
imum gigabit, he's built over 12 years the largest Internet in the
world. He's building the new one, CERNET2, that's at Internet 2
positions. And from their position there is a new protocol or
there's-actually ten years of development of this-that's the next
step for all of us doing Internet protocols. It's called IP Version 6.

One of the components of it is when you send a packet around
in IPV6, it has a source address and a destination address that are
known. We've run out of addresses at I Internet Version 4. So you
give somebody an address and behind it are hidden thousands of
addresses that are given. So when you browse the net you don't
know where the stuff is coming from. Well, now in IPV6. The Chi-
nese government loves this.

We're going to know where the package is coming from and we're
going to know where they're going. But it will also mean that the
development of new applications in a world where for security you
do want to know where source and destination IP authenticated,
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this changes finance because it makes the entire Internet much
more secure.

So who's going to be the first place that's got access to a com-
pletely IPV6 large-scale network? China. It's built; 200 universities
are on it right now. And this is at gigabit to ten-gigabit speeds.
These guys are moving.

Now the minister in charge of all universities, Minister Wu, Wu
QiDi, has a problem. She's got to bring higher ed. everywhere. And
so I put this up on the screen. It's our ad. You know, hello, all of
China. Sun is embedded in doing the sorts of things you want to
do, but the statement of national purpose, about investment in the
Chinese student body and finding the smartest people is her pri-
mary concern.

If you've ever visited any of the golden high schools, that's are
the high schools in Beijing where the hotshot kids go, poor, back-
ward Stanford. The high schools have better facilities than Stan-
ford does. Not in machinery. They can't make chips, and so forth.
But, boy, the money has poured in to providing an environment for
very smart, hard-working kids to do very serious work.

So in answer to your questions yesterday about where is every-
body in China, they're moving right along. And the IBM chal-
lenge-IBM makes, from our point of view their machine is down
60 percent of the time, so we don't think much of it-but at the
moment the fastest computer in the world is a pile of little rel-
atively slow processors all jammed into a room that's a parallel ma-
chine. And so for all Chinese kids, they'll get access to a direct real-
time competition called "IBM Eserver Blue Gene." They will use
the IBM power-that's the name of a chip-power based parallel
supercomputer-the Opteron chips are faster-which is used to
solve some of the most difficult problems in physics, engineering,
biology, geology, and university. And so this is for compete. Get on
the supercomputer, one of the most powerful parallel-you can be
anywhere.

You can be in Chengdu, you can be places to get access, get your
protocols, make them run-as long as the IBM machine is up, so
the notion that there is some kind of a container in which we keep
technology isn't the right metaphor. And at the base, to get your
instincts right, you've got to tune your metaphors, because you find
over and over when you're trying to make a quick decision you
don't think a lot about it. You base it on some metaphor that you
believe captures the essence of the situation, but if you got the
wrong one you don't think clearly, and certainly not under pres-
sure.

So from our point of view as a technology company, we're an
open company. Actually I should have shown you this, but I'll do
it right now. Let's look at the Ministry of Science and Technology
in China and the standard-woops-software corporation. We made
a deal last year with the Ministry of Science and Technology and
with the Ministry of Information, MII, and we said to them-there
they are-"We're going to give you the source code for the stuff that
replaces Microsoft on the desktop." You have a heavy-duty problem.
Ninety percent of government offices are running stolen Microsoft
software. Probably the case in the city government of Washington,
D.C. And you have a way to take open source Linux and all the
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stack above it that does the desktop stuff and put it out throughout
all of China.

Ninety percent of small and medium enterprises use stolen
Microsoft software because it costs $5. Cost zero is better. And it
allows everyone in China to add value.

So we made that arrangement. And now several million desktops
at the moment are running this stuff. It's created a new place for
employment for the smart kids coming out of Jiaotong because
they're going to go do innovative work, very Chinese-based work on
the sorts of environments to read and write on people's desktops.

So our view of this is you've got to be there and participate. We
have a research lab of about 300 people in Beijing. We have offices
in about ten cities around China. Yesterday I sent mail to our Vice
President of Human Resources saying the panel had some ques-
tions about how many bodies there are hither and yon in-how
much of our workforce comes from China.

So the response is, and I should probably pass this by the law-
yers but it's nonetheless real-time communicate here: "Unfortu-
nately the way companies are required to collect university data
only has themselves identify as people as Asian. So it's very dif-
ficult to estimate numbers country by country. Theoretically the
U.S. Government should know from Li and H-1B visas, but
haven't seen any data."

Now that goes to the point of: Where is Washington in the Val-
ley? Somebody ought to be coming around to us and saying we are
looking at all this stuff, the Commission has asked us to be able
to get clear numbers about who is where and what are they up to.
And here's our numbers. So to have our Chief Human Resources
Vice President not have had any communication with anybody run-
ning the Li and H-i-now maybe it's just a phone call away, but
it's clear there's no proactive mechanism for people to be building
the date that the Commission needs to be able to give probing anal-
ysis of where we are.

So I could give you offhand the guy that's in charge of building
Sun-all of Sun's hardware except for the supercomputer-which is
we're building the world's fastest machine for DARPA. He's not in
charge of that-is David Yen, born in Taiwan, spent many years
in mainland Taiwan. Has no Taiwanese accent, but he does use
Taiwanese slang when he speaks in Beijing, which is irritating to
the PRC people, but he's in charge of all of our hardware.

Li Gong that runs the lab in Beijing created the security models
for Java. Why is that important? Because almost two billion de-
vices run Li Gong software as a security model in every cell phone
from Motorola or Nokia or Samsung or anybody else. It's all in
there.

So then I said, "Well, Bill Archey just said the quality of Chinese
engineers, what do you think?"

"Yes, we agree on quality of people. Beijing is one of the six cites
we, Sun, have targeted for growth. We've had an Austin lab, a Bur-
lington lab, a Prague lab, St. Petersburg, and Bangalore. And right
next to Tsinghua"-oh, Beveridge has an odd spelling of
"Tsinghua," but anyway, the phonetic spelling-"and so we're put-
ting a lot of'-woops-"we're putting a lot of money into this." This
is a response about do we have to do crypto.
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So now what--"We're recruiting every person we can."
So what's our problem?
"Our multiple problems I think are affecting competitiveness.

Visa restrictions are awful. They open up each year in October. The
85,000-person quota is filled in a month. The Labor Department
predicts by 2010, five years away, there will be a shortage of ten
million workers in the U.S. It affects us disproportionately. In addi-
tion, the new government restricted-persons list limits the kinds of
jobs we can give to Chinese nationals both here and in China.
Don't get me started on stock option expensing. Because of the re-
stricted-persons issue, we have not yet seen Canada as a reason-
able alternative"-that would mean do we go train people in Can-
ada. We can train people anywhere we want in the world.

"Is that"-well, no, Crawford doesn't think so. He says, "I'd at
the moment rather move more engineering to China." This is just
to take advantage of quality and the depth of expertise and, in fact,
the advances people are making in China that we aren't at the mo-
ment making in the U.S.

So then Crawford waxes global, "I fear between our legislators,
our regulators, our lawyers, and our accountants we're seeing the
beginning of the end of American competitiveness, absent internal
upheaval, which is"-"upheaval, which is possible, the Chinese are
on their way with India, Brazil, and Russia to be massive economic
forces. We need to engage more, not less."

So that's essentially the sentiment that I think is shared in the
Valley by everybody. And Intel, H-P, Motorola, all of us as we
build our labs in a variety of places in China are attempting to
make some-take advantage of that pool of expertise and knowl-
edge. And since we're global companies, as you saw this morning
in the New York Times, the estimate that General Motors and
Ford, hammered as they are, are going to suddenly be facing cars
made completely in China at a quality asserted by the Hyundai
guys as good as anything made in Korea, which is pretty good,
we're going to watch a major assault in all frontiers, technological
frontiers.

Now on the current state of affairs in the economy. The observa-
tion of the New York Times' story this morning went one level
deeper. The assault is not simply by making a cheap car. Making
a car is not so much the metal, it's the database. It's figuring out
what should be where at what point and how do you arrange the
logistics chain so that you're efficient.

When people talk about how, oh, the cheap labor in China is
really the problem we have, and you'll hear these textile people say
these things, the garment people, they're flat wrong. If you go to
look at a plant in China you will look at for a garment-manufac-
turing operation, a kilometer-and-a-half building completely com-
puterized with the world's most modern fabric and textile machin-
ery run by a couple of people. They're very good at the logistics
supply chain work, you have to be if you're going to start making
something to compete globally, as they say, an automobile manu-
facturer, because you've got to integrate hundreds even thousands
of components in your logistics chain.

So it's that other dimension of manufacturing capability. John
Zysman wrote a book once called Manufacturing Matters, and it
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does because you learn how by doing. And every time you build a
new plant you're ten to 20 percent more efficient because of the
stupid things you did on the first one, you get better on the next
one. And if you capture that knowledge by doing it, then you're on
the road out making very serious inroads industrially.

So I think I should stop with that, just as an overview of how
we see the role of what we do globally and, in particular, with re-
spect to China.

Cochair MULLOY. Mr. Gage, thank you very much for that pres-
entation. I see you must have stayed up late last night getting it
ready, but we appreciate the effort you put into it.

Mr. GAGE. In spite of the generous wine from the Commission.
Cochair MULLOY. Mr. FitzGerald, I'm sorry we started prior to

your getting here. I understood you got lost on campus. I did the
same thing yesterday trying to find my way here, so we welcome
you. I see that you must have spent some time in Montreal. I spent
two years there. I'm glad we have a chance to talk.

STATEMENT OF MARK FITZGERALD
MANAGING DIRECTOR AND

SENIOR RESEARCH ANALYST IN THE TECHNOLOGY GROUP
BANC OF AMERICA SECURITIES LLC

SAN FRANCISCO, CALIFORNIA

Mr. FITZGERALD. Yes. I don't speak French very well, though.
Cochair MULLOY. Mr. FitzGerald, when I introduced the panel I

noted that you were the Managing Director of Equity Research for
Banc of America Securities.

Mr. FITZGERALD. Thank you. While they get the presentation up,
I think the message that I'd like to leave with the panel is that the
outlook in the semiconductor industry in terms of competitiveness
in China is not nearly as dire as in some other aspects of it. I think
there's very good news here, particularly for the U.S. because if you
look at the semiconductor industry and some of the segmentations
in it, the U.S. clearly leads and dominates in these areas. It's going
to be multiple years and billions and billions of dollars that China
or, for that matter, any new entrant to the semiconductor industry
is going to have to basically invest to even begin to rival some of
the leadership.

The problem is that the capital intensity of the semiconductor in-
dustry and the know-how that's required is so high and so deep
that no one simply walks into this business and is a supplier of
semiconductors overnight. Simply put, you want to think about the
semiconductor industry not as a monolithic industry but as sub-
components. Each one of these subcomponents has major tech-
nology, intellectual property associated with that.

What I want to give you just is a brief overview of where that
intellectual property resides today and how difficult it is to dupli-
cate it. Basically the way we think about it, there's three segments.
There's the semiconductor-equipment manufacturing industry. This
is the very bottom of the food chain. Then there's the semicon-
ductor-chip production. This is the chip companies that have these
large, expensive semiconductor plants that they build. And then
there's what we call the design or the intellectual property in terms
of the designing of chips.
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If you look at these different segments, the U.S. clearly has a
major leadership position in several of these. Two of them are real-
ly very difficult to attack at this point for any global competition,
because we are so far down in the road in terms of developing the
technology at this point.

The capital equipment part of the business is already consoli-
dated to the point that there are just two global leaders in this part
of the business: It's basically us with about 40-percent market
share and Japan. There are a few pockets outside of those two re-
gions in terms of some technology, but it's in places like Europe.
And someone like Israel actually emerges here as a factor.

For someone like China to come in and duplicate the infrastruc-
ture, the know-how in this segment, I think is almost impossible
at this stage of the industry's development. We've even seen as
other Asian countries have tried to pile into this semiconductor in-
dustry, Korea, Taiwan, Malaysia, it's been impossible for them to
duplicate the technology and the infrastructure that the U.S. and
Japanese companies have basically put in place at this point.

Then if you looked at the semiconductor-production side of the
business, the U.S. has much smaller market share here. This is
where a lot of the movement is happening in terms of Asia emerg-
ing. But, again, I think in this area it's very fast coming down from
our vantage point to about eight to ten companies globally who are
going to dominate this business. And within that there is a handful
of U.S. companies, a handful of Japanese companies, and a couple
companies in Taiwan and Korea.

Again this is where China is trying to enter the marketplace at
this point, but again the technology hurdles are incredibly high. It's
going to be multiple years to see whether any of these companies
can really emerge in China as a factor in terms of actual chip pro-
duction. There's a lot of money being spent in China, but I can go
through Asia in the last ten years and show you billions of dollars
that was spent on semiconductor-production technology in places
like Korea and Malaysia, Thailand, that have just not ever pro-
duced anything and are basically shells of operations at this point.

I think what you really need to appreciate, that leading-edge
technology is really coming down to eight to ten companies glob-
ally. And you get companies like Intel, Samsung, Texas Instru-
ments, who are really dominant in this area. There are clearly a
handful of Japanese companies and there are companies in Tai-
wan, Taiwan Semiconductor I think emerges as a major player
here.

If you're going to look at vulnerability, though, and where I think
China has the biggest opportunity, it's really in the design part of
the area. This is where the capital hurdles and the hurdles in
terms of having established technology are a lot lower. There are
clearly many start-ups in this area that are happening, but ulti-
mately these design companies are going to have to rely on the rest
of the food chain for their technology, so you want to look at this
as where they're trying to enter is really going to engage them with
the rest of the global semiconductor industry.

Moving on, this is simply the way that a semiconductor factory
is laid out. What we basically have here is multiple steps in terms
of how we make semiconductors. It starts at the beginning there
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and then runs through this process. What I've highlighted is the
individual equipment that each one of these accounts for a step in
the semiconductor industry.

What I wanted to show you, not so much getting hung up on the
technology here, but if you take each one of these steps and then
move to the next slide, which is a bit of an eye chart here, and look
at the companies that dominate those steps. You will go through
and see it's a U.S. company or it's a Japanese company.

Again, this is where I think it's going to be almost impossible for
anybody to make an entrance into the global stage at this point be-
cause the customer base for these equipment companies is very
rapidly shrinking, to about eight to ten companies at this point.

If you look at the people who buy the semiconductor equipment-
so this is one step up-this is the capital spending that we've seen
in the last five years. You can see there is a huge shift to Asia at
this point. But what we're seeing very rapidly happen is that the
spending on semiconductor factories at this point, this is spending
by companies like Samsung and Intel, Taiwan Semiconductor, is
very rapidly getting concentrated in about the top ten companies
at this point.

What we're talking about now is to build a new semiconductor
plant, a two and a half to $3 billion investment. That's getting to
be a big problem even for countries that are pursuing industrial
policy. And those $2 to $3 billion investments have to generate, on
average, a year about $5 to $6 billion to justify, commercially jus-
tify those semiconductor plants.

Well, if you do the math here, the total semiconductor business
today, a $250 billion business, it's not going to take too many of
these semiconductor plants to basically justify the total global pro-
duction. That's why we're seeing very rapidly this industry shrink-
ing to a handful of companies. The next set of technologies is so
difficult that if you haven't had the learning curve of the last 20
years, it's incredibly difficult to enter the business.

I cover one of the leading Chinese semiconductor companies, a
company called SMIC. It's had an incredibly difficult entrance into
the semiconductor industry at this point. It came public a little
over a year ago. Its reception on Wall Street and on the global mar-
kets has been somewhat of a disaster at this point. When you real-
ly look at the strategy of the company, it's really difficult to see
how this company's going to emerge and really compete with a
company like Samsung or Intel at this point.

Bottom line: If you're going to be a player in the semiconductor-
production industry, you have to have a commercially driven strat-
egy. And that's something that Asia has learned in a big, big way
in the last ten years here, which is basically you can get all sorts
of government funding. You can get government grants and free
land, but ultimately if you are a semiconductor company and you
do not have a commercially driven strategy, then you don't have a
long-term viable model and it's just going to be a sinkhole for cash
at this point.

Again, when I look at the actual semiconductor-production tech-
nology I think China has an incredibly difficult challenge ahead of
them. I don't want to say that it's impossible, but this is just a very
steep hill to climb for China at this point.



189

Compounding the problem is that the industry is clearly starting
to show aging-which we're starting to see the semiconductor in-
dustry, the growth rate start slowing. It was a lot easier to enter
the industry in the 1990s when we had the super high growth
rates. It's going to be that much more difficult to penetrate a slow-
er-growth environment.

Where I think the Chinese industry has the biggest opportunity
ahead of it is basically in penetrating the application or the design
side of the business. This is where you can get a lot of smart engi-
neers. And, as Mr. Gates pointed out, China is clearly graduating
a large number of engineers at this point. Where the capital inten-
sity is low, you can do a start-up company, get a couple engineers
together and design chips going forward. The success of that model,
though, is really predicated on the applications that they're focused
on.

What I think is the big challenge and the biggest opportunity for
China is to become a leader in leading applications. That gives the
semiconductor-design companies in that region of the world an op-
portunity to enter.

So if I had to point out a weak link in terms of the strategy that
China's pursuing, it's basically focusing on the lower end of the
semiconductor food chain. If they really want to be successful, I
think really focusing on the intellectual property or the design part
of the industry and really developing applications, I think, will be
the real key for China.

I would point out today: The U.S. still leads in a major way here
in terms of the design area. So it's still a major strength, but it's
probably the area that is most vulnerable in terms of global com-
petition at this point.

[The statement follows:]
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Panel V: Discussion, Questions and Answers
Cochair MULLOY. Thank you very much, Mr. FitzGerald.
We're going to have rounds of questions. Now each Commissioner

will have an opportunity to ask questions of up to five minutes.
Commissioner Wortzel.

Commissioner WORTZEL. Thank you both very much for the illu-
minating presentations.

I am fascinated with just how advanced you've characterized the
Chinese as being in this area of technology, yet the obstacles they
face. And I'm perplexed by what I see as big gaps in other areas,
which you may not be able to explain, but you may be able to tell
me whether these gaps can be filled through the application of pro-
gramming skills, because they may be-Jiaotong may be number
one in the world in programming, but-one of the top jet engine
manufacturing companies in the world, Rolls-Royce Spey, went into
China in 1978 with the idea of producing viable either military or
commercial jet engines for the People's Liberation Army.

They worked very quietly in semi-secret in Xian from 1978 to
1984. The first jet engines they were able to produce that worked
came off that assembly line in 2004. And they almost adequately
power the J10 aircraft that is a clone of our F16.

If you visited the Northern Industries Corporation or Group
plant south of Beijing near the Marco Polo Bridge, where on par-
allel lines they produce armored personnel carriers and Valdo
buses, to this day the Chinese industrial sector cannot make a die-
sel turbine engine or a gas turbine engine or a diesel turbine tank
engine. Can't make it.

Now I don't understand how that's possible, that you could be so
advanced in one, this has perplexed me, why you have these won-
derful on missiles, wonderful on telecommunications, wonderful in
radar, world-class computer programming, and in 1978 to 2004 is,
what, 30 years, you can't make an engine for an aircraft. Thank
God they don't make really good engines for aircraft. Tank engines
don't bother me as much.

But can the world-class capabilities you've described quickly
begin to close that gap what are the great deficiencies in the Chi-
nese military industrial sector?

Mr. GAGE. That's a great question. I'm certain I'm not qualified
to answer this question. But as you watch a change in fundamental
design-Daimler with this announcement about what they're doing.
Daimler's stated for the last six years, what they make is a net-
work on wheels.

So you take the wiring harness out. All the complexity that you'd
have in any car that you buy out here in the parking lot and re-
place it with a fiber optic link tying all the components in a car
together and make everything a component on the network, given
the automobile's design cycles, people take not 30 years but they
take ten years to get that kind of a change. But the fly-by wire or
drive-by-wire vehicles, parts and component count drops signifi-
cantly.

So what we do, just the piece of the puzzle that the information
technology guys put together, is changing fundamental design of all
of these vehicles and planes, which means time to market becomes
much shorter, design cycle's faster. And a kid who started school
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five years ago, say, at one of these great high schools who's now
finishing in graduate school at Tsinghua is learning about the con-
trol mechanism that could turn into an industry shift quite rapidly
as you design new-I think of the cars in Malaysia, some of the
other attempts.

When Lotus moved, joined the manufacturing plant in Kuala
Lumpur to help teach people how to make smarter designs, all of
a sudden there was some shift in Proton's manufacturing efficiency.
So I think that translates immediately into these domains.

On the battlefield in Iraq the devices that speak one to another
use networking. It's unfortunate with the fight we have with the
music people, it's all peer-to-peer communication so that a How-
itzer is able to talk to a radar is able to talk a forward observer,
all in a conversation that no human being's involved in. That's the
stuff we do and that's the stuff, which is generic technology that
everybody learns how to do.

So the U.S. dominates in space-based surveillance devices. It
costs a lot to get them up there. But, as you see, when you're able
to combine them with this remarkable change in imaging tech-
nology that's in your cell phone, you're suddenly building a dif-
ferent mosaic of information that can be the transformative force
we've all-network-centric warfare is the mantra, even since the
failure in Desert Storm of Navy to speak with Army. Now that
we've united in a battlefield management system based completely
on networking, those that know about networks are a let up, wher-
ever they may be.

Chairman D'AMATO. Commissioner Dreyer.
Commissioner DREYER. Thank you both for some really fas-

cinating testimony. My question relates to something Mr. Gage
started out his presentation with, these tantalizing photographs of
areas with military applications in the Taiwan Strait.

I also noticed that one of your top-scoring universities was
Chung Shan, which is in Kaohsiung, in the southern part of Tai-
wan. I am wondering if you could expand a little on the relative
military applications, for Taiwan versus China, in a scenario in the
Taiwan Strait.

Mr. GAGE. Move into fiction. Well, the fundamental technical
change that's occurring is the creation of sensor networks. We've
all talked about sensor fusion. You can go to Berkeley at the mo-
ment. Berkeley makes about a cubic millimeter sensor with a radio
built in. Smart dust would be-so the ability to make something
that has not a loud signal, it peeps a little bit, but if you have a
lot of them and they're scattered around on the surface-on the
ground, one talks to the next, talks to the next. You make a dy-
namic mesh, and suddenly you have a sensor network, which can
be quite broadly deployed. And all these peer-to-peer discussions
start going on.

Did somebody step on you? Did a tank roll over you? Is it hot
where you are? So this dream, in essence, for an intelligent, all-
sensor fusion environment is coming very rapidly. If you think
about 350 million cell phones in China, they're all in some sense
capable of communicating each with the other. You can download
something to all of them and make them play a symphony in uni-
son right now.
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So we're entering some world where the boundary between
what's a piece of civilian technology, a handheld seven-megapixel
camera, and what's a military piece of technology, don't you wish
you had a seven-megapixel mobile camera. We're watching the
story of how the consumer-level stuff surpasses the capabilities of
things we currently deploy to our armed forces.

Your son knows better than-look at the generation. Ask the 20-
year-olds who are very good at doing things, they say, "Oh, my
God, the 15-year-olds." You ask the 15-year-olds and they say the
real hotshot are the eight- or nine-year-olds that just are deeply
into this.

So we're watching generations arrive that have a very different
feel for technology and a different expectation of how to do things.
And I suppose that's a military application for that.

Commissioner DREYER. Since it's highly unlikely that Taiwan
would attack China, could we imagine Taiwan deploying a ring of
these sensors to let it know when a missile is headed this way?

Mr. GAGE. They sure ought to be doing that, yes, if you can make
the stuff. My view on this is: Anything we can dream up some-
body's doing. And the issues about how do radios work, we're in
some sense in an isolated world in the United States.

When you think that 85 percent of Koreans have broadband,
when you think that six million in Japan have ten megabits to
their home back and forth for 20 bucks a month, we're in a back-
water in the United States at this moment. The feeling you have
about what's possible, if you're in Korea and you're walking down
the street with your cell phone, which is receiving direct, full-bore
video to the screen of the cell phone from satellite and from, in
about a week, the terrestrial network, you have a very different
sense about what's possible; than here where you can barely
make-in fact at this moment I'll bet none of your cell phones work
in this room because we're sitting in a blackout area with very inef-
ficient cellular telephone providers.

The thought you'd be able to get full-bore video to your cell phone
in this room is out of our perception. It's happening at this moment
in Korea and it's happening for 60 percent of the population in
Korea. Ninety percent have cell phones, some number like that.

So maybe if we talked about how you make the universities re-
ceive more money for advance research, well, absolutely. But this
other component about jabbing the American technology commu-
nity to provide the environment inside the United States that stirs
the imagination of the kids, that's another component. We did say
L.A. Law should have an "L.A. Geek," well, there something to
this.

Finally, if I'm drifting off the subject so much, the disturbing
thing is we are not focusing, as many people have said, on teaching
science and mathematics in the elementary schools.

And, just as a citation, the smartest person in this domain is a
man named Alan Kay, who dreamed up Small Talk here in Palo
Alto 25 years ago, a computer language that would let a ten-year-
old do programming things that would beat the kids at Jiaotong
today. And Alan has said why would we worry about how well the
kids are doing on tests when the teachers that teach the stuff don't
understand math or science themselves and, therefore, we're stuck.
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Commissioner DREYER. Mr. FitzGerald, did you want to add any-
thing to that?

Mr. FITZGERALD. No, I can't add anything to that.
Commissioner DREYER. Thank you both.
Cochair MULLOY. Chairman D'Amato.
Chairman D'AMATo. Thank you, Commissioner Mulloy.
Mr. Gage, you had on your screen there earlier the word "legisla-

tors." Those are the people we work for. In fact, they're the only
people we work for. We report to the Congress.

You also mentioned you thought it would be important for Wash-
ington, I think you said something about engaging the Silicon Val-
ley in a more in-depth way. We're interested in how we can do
that, to develop a program for us to become more competitive. Ob-
viously we have problems with our Tax Code. We have funding
shortfalls, let's say, in some new programs that need to be funded.
We have regulatory problems.

The question I have is: Have you thought about how would you,
if you had the opportunity, structure a dialogue and recommend
how we would become more competitive in these various areas?
How would you do that? What is the first thing you would do to
turn this competitive situation around?

Mr. GAGE. Focusing on legislators or just in general the executive
branch-

Chairman D'AMATO. In general. There may be things that legis-
lators can do and things that they cannot do, but there's a range
of funding opportunities and changes in the Tax Code, for example.
We think there are some things that have to be done there and
maybe some regulatory questions. How does one engage Silicon
Valley with the national legislature to try and make us more com-
petitive?

Mr. GAGE. Now that's a great question. The standard way to en-
gage Silicon Valley is to talk-Silicon Valley has very simple, re-
peated demands, which most businesses would say the same thing:
Don't regulate us, don't tax us, leave us alone. We're doing just
fine, thank you. So you get that standard response. Every CEO you
would put in front of the panel would say exactly the same thing.
The answer is: We need tax credit. The answer is, don't talk to us.

Well, that's not clearly the answer, because I think a separate
conversation, and the forum for it could be the Competitiveness
Council or a variety of places. Just take my own company, Sun.
Named after the Stanford University Network, though all the soft-
ware came from Berkeley. The Defense Advanced Research Projects
Agency in the past put money into very advanced research, which
had a high chance of failing.

The Defense Advanced Research Projects Agency today has cut
off almost every advanced computer science research project in the
universities because they view themselves as delivering operational
capability to the battlefield nine months from date start of grant.
This is the stupidest thing we could possibly be doing.

So you could get the chief technical officers or the chief scientists
or the chief engineers, not the business crowd to say what we real-
ly need is a flow of the world's smartest people, and that has to
start by doing the sort of things you heard yesterday, about we
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have to start the seed corn, because without that we simply have
nothing four or five years down the road.

So four or five years down the road for us there's a shift from
the kinds of computing we do now to new kinds of computing.
We're building the world's fastest supercomputer because one guy's
invented a new way to bond chip to chip without wires in between
so we can go a couple of thousand times faster, get rid of the heat.

There is to be a change for optical and for quantum. That's com-
ing. So where do we have the optical and quantum research going
on? We need to make sure that that's funded now, and it's not
funded on one of these "write me a lot of reports every year about
how far you've gone." DARPA's glory was in giving people three or
five years worth of relatively burden-free funding so you could
think about things.

So if we had to make recommendations to legislators it would be,
on the one hand, stop requiring that one of the most advanced re-
searchers someplace submit a monthly report about how well
they're doing, because that's just time taken away from thinking.
This is not a good idea. And stop picking on some research area
that may have a stupid name to present how we're wasting Federal
money. The amount of money we're spending on these things is so
small that it really doesn't make any-it's nice to grandstand, but
it harms the research environment overall. There's a longer talk
about beefing up the armed service research capabilities, which we
definitely need to do.

As Negroponte takes his charge to try to do some integration of
the agencies, I believe there will be an integration of research
agendas. It would be a nice place to start, where people are able
to say, "These are things we really need," and have the voice come
from Geospatial as well as from NRO as well as from-everybody
has a way to express what should be done.

I think in those domains, as we go through the oversight of the
intelligence budgets, which is a necessary step to take, there needs
to be pressure on the legislative side that the research agendas for
the most advanced and most demanding applications turn into
funding for those places where that kind of work takes place. We're
sitting in one of them, but also be sure it takes place all across the
country in all sorts of institutions that then allow us to draw upon
the smartest people around the world. That's another component of
national security.

Chairman D'AMATO. Thank you very much.
Do you have anything to add to that, Mr. FitzGerald?
Mr. FITZGERALD. I would just emphasize that inasmuch as we

lead in several of these technologies, feeding this semiconductor in-
dustry with the best and the brightest is absolutely critical. Clearly
a lot of this talent, given that we're not graduating the number of
engineers we need to, is coming from overseas. The easier you can
in terms of greasing that process of bringing people into the coun-
try, I think the better off we'd be.

Chairman D'AMATO. So while we're ahead in the semiconductor
industry, let's stay ahead.

Mr. FITZGERALD. Exactly.
Chairman D'AMATO. I think part of the problem is I'm not sure

that there's a national consensus that we do have a competitive-



206

ness problem. One would assume that if we could establish that
consensus, then the various funding flows to various technologies
would be easier to marshal. Thank you very much.

Cochair MULLOY. Commissioner Bartholomew.
Commissioner BARTHOLOMEW. Thank you, Mr. Chairman, and

thanks to our witnesses. It's a particular pleasure to hear from Mr.
Gage, who I described to somebody last night as having iconic sta-
tus here in the Silicon Valley. I had the pleasure and the luxury
of peppering him with questions for three hours last night, so I
won't drag him through that again.

But I am interested in this concept of free flow of information,
which is what it's all about. It's almost as though there are two lev-
els of information. There is the free flow of the scientific informa-
tion upon which of this technology is based and the technology car-
ries information. So it is the free flow of the content of the informa-
tion that's being carried. And of course the electronic frontier. All
of these issues in some ways I think of as an anti-authoritarian
move.

So what I have trouble reconciling, as you mention CERNET
and-is it-IPV6?-with the Chinese taking technological leader-
ship on these kinds of initiatives? How do we reconcile the fact that
the Internet is about the free flow of information with the techno-
logical leadership that is coming from a government that has dem-
onstrated that it is not interested in the free flow of all kinds of
information but only certain kinds of information?

Mr. GAGE. Professor Wu, whose name I put on the screen, 12
years ago had to keep his head down because the Minister of Tele-
communications, also Wu, would have handed it to him if he real-
ized exactly what was going on with the universities creating a
fiber network throughout China without the permission of the Min-
ister of Telecommunications by contracting with the Minister of
Railroads, who didn't like the Minister of Telecommunications, and
the PLA that did the slave labor to put the fiber along the railway
tracks, and suddenly there's a fibernet all over China linking a
thousand universities, and state council-everyone's divided.
What's good, what's bad, everybody just let this happen. Suddenly
the network's up and rolling.

There is a bit of exaggeration, how we're the only place doing
this, the most advanced, because this is something we can do quite
quickly or are, in fact, doing in a lot of places. But in a way it's
a statement of the sense of inevitability that's in the hearts and
minds of the kids who are studying late at night that, "We've been
so backward we can't even make a jet engine and now we're at the
forefront of things. And, oh, boy, this is an opportunity for China
to assume its natural place of leadership in the world."

So there are many different-just as IP blocking and, I was in
Shanghai. We had an 8,000-engineer conference in Shanghai a cou-
ple of months ago. It was at the moment of the Tiananmen Square
anniversary, actually it was June, so the BBC announcer was
blacked out. They'd watch BBC until they said, "And today in com-
memoration of," and the screen would go black all over China. You
could get the New York Times, but you couldn't get the story about
Tiananmen Square because it would block on content, so you can
block on the source of where it's coming or even down inside the
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packets on what's in the packets, but there are a lot of packets. So
it's a problem for anybody that wanted to try to really block things
from blocking.

So there's a tension. There's a constant tension. Will the conserv-
atism of China-and Orville Schell phrases it: Will the Internet
change China or will China change the Internet. And it's a little
bit of both.

Then think on the other side, Samsung, a $68 billion company
with-we buy so much stuff from them because-some memory and
all these things. It's one of the world's greatest semiconductor com-
panies. Samsung has a lot of dealings with the Chinese govern-
ment because if moved to the West means they want to start put-
ting in fabs and things in the West, so relationships that have
nothing to do with what the U.S. is thinking it's up to are shifting
the technical ground underneath us.

So a component of the Commission's work could be to examine
the relationships between Korea and even in Japan, in spite of
demonstration, every one of the biggies, Toshiba, NEC, everybody's
going out to do business in China. That's a significant technology
transfer that's-Asia backbone doesn't concern us. The dream of
Asia is to stop having the packets come to San Francisco to get re-
routed so when you send mail from Shanghai to Beijing-it used
to go through San Francisco, it doesn't anymore. So these global re-
lationships are really powerful.

Because people really want to get the information around, the
kids learning things that you wouldn't believe they know. But the
bloggers are active in China, millions of them. And we're an open
systems, share-the-code company, and it's always been taken to my
astonishment as some kind of a political statement in China. So
ten years ago I'd talk about open systems, and they all viewed this
as a challenge to the existing regime. So this is a mantra. People
do believe they should have access to everything. I suppose in a
way when the Chengdu Ph.D. student finds he can't get a visa to
get to the U.S., he writes off the U.S. because he doesn't need it
anymore. He's got enough openness to be able to build something
important in China.

Commissioner BARTHOLOMEW. Thank you.
Cochair MULLOY. Mr. Gage, you must have read your papers

today because you talked about the articles in the Times and the
Journal about China's auto industry. I paid attention to those, too.
We did a hearing on that area in Ohio in September, 2004, and got
a picture of what is coming at us there.

I don't know whether you saw this other article in the New York
Times about Mr. Portman who has been nominated to be head of
USTR, and that he's really getting a going-over. He's promising to
take a tougher line on China.

But the problem is we have to be careful of what kind of line we
take and why and understand more comprehensively what we do.
Mr. Anthony Rock, who from the State Department is going to tes-
tify on the next panel, tells us: "China has used the lure of its enor-
mous emerging consumer market to induce firms wanting to get
into the Chinese market to sign investment agreements that sys-
tematically include some form of technology transfer."
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Secondly, he says, "Chinese investment policies encourage for-
eign investment in high-tech industries in particular with a system
of preferential tariff and tax rebates designed to create incentives
for high-tech industries, as contrasted with lower-tech industries."

From what you know, is that correct? If both of you could com-
ment on that. And if that's the case and we wanted to, how would
we counter that as a nation? What should we be doing to deal with
that situation?

Mr. FITZGERALD. There are clearly incentives being given by
China to attract technology companies, but I'll tell you there's one
major hurdle that they face at this point that I don't see any imme-
diate resolution to, and that's the protection of intellectual prop-
erty. If you look at the global companies at this point, you have
companies like Intel putting some manufacturing in China at this
point. But it's the lagging technologies, it's the older technologies,
it's the non-critical technologies.

People are so concerned about the protection of their assets at
this point, because China does not have a good legal system at this
point to protect them, that they are induced by the opportunity of
the size of the marketplace. But none of the kind of family jewels
is being placed in China at this point because of the lack of protec-
tion. I suspect that's an issue whether you're sitting running
Samsung today or running Sony or Toshiba, you're all looking at
the opportunity there and being encouraged to invest. But it's not
the leading-edge technologies that are going in at this point. So I
don't see until that issue is resolved that China's going to really
be able to attract the best and the brightest in terms of the lead-
ing-edge technologies.

Cochair MULLOY. Mr. Gage?
Mr. GAGE. Yes. I'd say Tony Rock really knows what he's talking

about. I look at the agreements we have been entering. When we
started in China, the oil crowd showed up with a contract typed on
a 40-year-old typewriter where the "o" was so sharp it made holes
in the paper. And it was one of these: We are going to be friends
and everything will work out, and we're going-and that was it,
about three paragraphs.

And we said, "Have you any clue about American lawyers? By
the time we come back to you with a contract that says, 'In case
of hurricane, the deal's off' or, 'If you cheat and steal,' you're going
to be so offended by our legal contracts you're not even going to
talk to us again."

Well, 15, 20 years later things are considerably different. But the
Chinese style in general is a very sharp business. I shouldn't say
"sharp," a very standard business deal. "Hello, big phone compa-
nies, we'll allow three of you to now serve Beijing. First all put
your bids in. Oh, so the three get your prices way down. Oh, now
that it's you three, we expect to see a 50-percent reduction again
if we're going to keep doing business."

So it's just, the lure, as Tony Rock says of a giant consumer mar-
ket brings lots of people in. From our point of view, take an exam-
ple like Huawei. Huawei makes machines that rival Cisco. It's not
too hard to make these machines. Andy Bechtolsheim, our Sun em-
ployee number one, built a machine ten times faster than anything
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Cisco did, and then Cisco bought, and he went over to Cisco for a
few years, just making a chip.

So Huawei has entered and is competing throughout Asia and is
beating Cisco in country after country after country with lower
prices. Northeastern University has some software from a professor
and they started making MRIs and scanners. They beat Siemens
and GE by, let's say they're at 30 percent of their price and the
costs are almost nothing for these machines comparatively, so they
make an enormous amount even beating American manufacturers.
So there is a direct pull for companies that will begin to go global.
Huawei is going global.

In fact, in the United States the new smart washing machines
and new smart laundry stuff, dryers and things, made in China,
easy to put circuitry in that fixes the thing when the filter's not
been cleaned, reports home, in advance of a lot of the white goods
manufacturers around the world.

So we're watching, just as he says, industry by industry, depend-
ing on how much advanced technology you need. Now semicon-
ductor guys need an enormous amount of advanced technology, but
white goods people don't and can hit a market. Router-and-switcher
people don't. They can hit an immediate market with things that
everybody knows. So it gets down to your commercial negotiating
capability to stay in the game.

From our point of view, since we sell to all these guys, China
Telecom, and we run all the cellular operations in China, our goal
is to just be in the game, stay there, participate deeply in the 2008
Olympics, be part of the country. We ran Athens, we'll run Beijing.
It won't be our face you'll see, it will be Lenovo, but we are being
pulled into China to bring all of our expertise to bear on this
emerging large market.

Cochair MULLOY. I want to thank you both.
Are there any other Commissioners who have any followup ques-

tions? No.
Thank you very much for your testimony here today. If you have

anything that you want to submit for the record, we'll be happy to
package that in what we send up to the Congress.

We're going to take a five-minute break and then we're going to
have the panel with the State Department and the National
Science Foundation.

[Recess.]

PANEL VI: CHINA'S SCIENCE AND TECHNOLOGY TRAJECTORY

Cochair MULLOY. From the second panel this morning we will
hear from representatives from the Department of State and the
National Science Foundation. Anthony Rock is the Principal Dep-
uty Assistant Secretary of State in the Bureau of Oceans and Inter-
national Environmental and Scientific Affairs. Dr. Larry Weber is
Acting Deputy Director of the Office of International Science and
Engineering for the National Science Foundation. We appreciate
very much both of you for being here and we look forward to your
testimony.

Mr. Rock, we'll start with you and then go to Dr. Weber.
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STATEMENT OF ANTHONY F. ROCK
PRINCIPAL DEPUTY ASSISTANT SECRETARY OF STATE

BUREAU OF OCEANS AND INTERNATIONAL ENVIRONMENTAL AND
SCIENTIFIC AFFAIRS, WASHINGTON, DC

Mr. ROCK. Thank you, Mr. Chairman, and Members of the Com-
mission. First of all, let me just start by saying I am frankly in awe
of the speakers that have preceded me. This has been an excellent
session overall.

I wanted to also report to you that it's cold and rainy this morn-
ing in Washington, D.C., so I'm delighted to be here on behalf of
the Department of State and in particular the Bureau of Oceans
and International Environmental and Scientific Affairs to talk to
you specifically about the U.S.-China Science and Technology Re-
port that we recently submitted to Congress.

The U.S.-China Science and Technology Cooperation Report is a
comprehensive review of U.S. Government civil science and tech-
nology activities during the period of 2002 and 2003, under the
U.S.-China Science and Technology Agreement of 1979. I under-
stand that the Commission worked closely with Congress in devel-
oping the reporting requirement, of course, for this. And, by the
way, I have submitted the full text of my comments for the record,
with your permission.

Cochair MULLOY. It will be included in the record.
Mr. ROCK. Thank you very much.
The State Department of course coordinated the contents of this

Report with numerous Federal agencies. The Report now, by the
way, can be found on our website: http://www.state.gov/g/oes/rls/or/
44681.htm.

Mr. Chairman, broadly speaking, the Administration takes a
view that advancing a candid, constructive, and cooperative rela-
tionship with China is the key to achieving our long-term national
security goals. As the President noted in the 2002 National Secu-
rity Strategy, "[t]he United States' relationship with China is an
important part of our strategy to promote a stable, peaceful, and
prosperous Asia-Pacific region."

So through governmental contacts, through scientific contacts,
through academic contacts with a large number of Chinese officials
and, frankly, everyday citizens, we do exert an influence over their
views, their path toward the development of a market-based sys-
tem and the policies that they take broadly with respect to the
United States.

Science-and-technology cooperation is a key component of any na-
tion's economic and social development. China like the United
States has long endorsed this view. And they are on the move, as
we have heard over the course of the past few days, and will con-
tinue to be so whatever occurs, whether or not there is a U.S.-
China government-to-government science-and-technology agree-
ment.

However, since China and the United States signed this bilateral
agreement on January 31st of 1979, I think we've used this co-
operation for a diverse and I believe mutually beneficial commerce
of ideas, if you will. And it's been accomplished through scientific
cooperation. It's been accomplished through education. It's been ac-
complished through dialogue across a wide spectrum of human
knowledge.
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I want to emphasize that the U.S. agencies engaged in this activ-
ity carefully consider the critical importance of our national secu-
rity, our intellectual property protection, our economic security as
they weigh the costs and benefits of the kind of cooperation that
they will undertake with China.

The principal objective of the agreement is to provide broad op-
portunities for mutually beneficial cooperation. And U.S. agencies
are engaged with their Chinese counterparts, essentially in seven
major fields that we've discussed in the report itself. And those
seven fields are: Agriculture, energy, space, health, environment,
earth sciences, and engineering.

The nature of the agreement provides for exchanges of people,
scientists, scholars, specialists, and students. It also provides for
the exchange of data and information and training.

Just a quick word, if I may, about the agreement itself. The
agreement is what we call an umbrella or a broad agreement that
provides a general framework and conditions for cooperation. It
cannot anticipate all of the subjects for cooperation that may arise
over the years. So the U.S. technical agencies and their Chinese
counterparts develop subsidiary, subject-specific agreements as
part of the overall process. These are in the form of protocols or
memoranda of understanding. And some of these protocols are spe-
cific with regard to the science-and-technology activities. Others
are broader with regard to science and they themselves have sub-
sections or subagreements for specific projects.

So, all in all, we have 26 protocols and 60 annexes to the agree-
ment across those seven fields of science-and-technology coopera-
tion.

So what are the benefits that we are achieving from these proto-
cols and these annexes of this overall agreement? I'd just like to
give a few examples of some of these benefits, and I would be
happy to provide more details as we come back in the Q&A portion
of the discussion today.

There's no question that access to a larger cadre of low-cost and
well-trained and well-equipped researchers has helped our U.S. sci-
entists to go more rapidly and more efficiently toward their sci-
entific basic research goals.

I'd just like to give one example of that, the access to a signifi-
cant high-energy physics research facility in Beijing, built at Chi-
nese expense, with technical cooperation from the United States
has really helped ultimately for us to look at some very important
elements related to particle physics, jointly, cooperatively, and ad-
vancing theoretical research in the high-energy physics area.

The fact that we are working with China on clean coal and clean-
burning fossil fuel technologies has opened huge potential markets
for clean-energy technologies and equipment in which the U.S. is
a world leader. And these collaborative projects set the stage for
Chinese support for U.S. energy businesses more broadly.

I think it's critical that China works directly with the National
Institute for Standards and Technology to help promote U.S. meas-
urements and U.S. standards related to products and manufac-
turing. This is a major step towards supporting international trade
and ultimately helping to increase U.S. exports.
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Joint research with China on mineral resources including oil and
gas helps both nations not only with alternatives to Middle East
oil, of course, but helps to create additional potential markets for
U.S. oil industry equipment suppliers as well as joint-venture op-
portunities for U.S. oil companies. These are activities that are well
underway.

When we look at the nuclear power industry in China we have
an opportunity to understand the state of the technology better and
we have the opportunity to open potential markets for advanced
U.S. power technology as well.

China has invested heavily in remote sensing and in mapping re-
search, and a large number of Chinese scientists are now leaders
in the field. The U.S. Geological Survey is working with these Chi-
nese experts and leveraging that expertise to provide some very
valuable global data that helps us monitor transboundary environ-
mental phenomena and deal, in particular, with issues related to
climate.

I was particularly struck by the work that's done in the health
arena. One example, 250,000 women in China were studied, dem-
onstrating conclusively that folic acid supplementation during early
pregnancy can help to prevent neural tube defects. It's an incred-
ible study underway with HHS support.

Mr. Chairman, as a Foreign Service Officer who grew up on the
East Coast, I was particularly struck by some information that I
learned from the U.S. Department of Agriculture, that most of the
grass growing on U.S. rangelands throughout the United States is
actually derived from Chinese varieties of grasslands that were ac-
quired by the Department of Agriculture as part of these programs.

Commissioner DREYER. When?
Mr. ROCK. I'll have to go back and look at the document to get

the exact date.
Similarly, in the agricultural area, issues such as the DNA se-

quencing of cotton and rice genomes increased rapidly the DNA se-
quencing data. It helped us take an active approach to crop breed-
ing in the United States as a result.

There is cooperation in the area of marine resources emphasizing
large-scale fisheries, emphasizing aquaculture production and prac-
tices that have been very energetic in China as well. And, as I
mentioned earlier, the data exchange with regard to climate has
helped us look at improved predictive models for climate change
and improve our climate science capabilities.

I think it's clear from the discussions we've heard so far that
China is rapidly becoming a science-and-technology center through-
out Asia. And there are some areas of the S&T base that are going
to merit continued U.S. attention, areas such as information tech-
nology, software development, and the changes and developments
in micro and nanotechnologies.

Through basic research cooperation, such as what we are seeing
in the government-to-government programs, we spur our own inno-
vation and we monitor theirs, quite frankly. The win-win scenario
of science-and-technology cooperation is not unique of course to this
agreement or to this relationship. It's part of a much larger trend
in the way we are looking at science globally.
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We've heard a lot about the activities of the multinational cor-
porations, the fact that they are seeking to tap into emerging mar-
kets and low-cost, highly-skilled labor in the developing world and
that this itself is leading to the internationalization of research and
development worldwide.

In China and in other countries it's the rise of the Internet, it's
the mobility of humans, and it's the mobility of financial capital
that is resulting in this global dispersion of these well-educated sci-
entists. With the free exchange of science information worldwide,
the future of our technology leadership will depend not on our
hoarding our capabilities but on managing our partnerships and
diffusing the technology in a more appropriate fashion.

I would simply like to say that I believe that under the Science-
and-Technology Agreement China has made enormous economic
strides, but those are economic strides with respect to agricultural
production, energy efficiency, reducing pollution, improving public
health, and helping to develop their mining minerals and other in-
dustries. Even in those areas, in fossil energy technology, for exam-
ple, when we look at their energy growth we also look at their cli-
mate-change impacts.

We've talked about the real developments, the real causes of de-
velopments, the market-based reforms, the large supply of domestic
research, and the foreign capital investment from multinational
corporations, these are the drivers.

[The statement follows:]

Prepared Statement of Anthony F. Rock
Principal Deputy Assistant Secretary of State

Bureau of Oceans and International Environmental and
Scientific Affairs, Washington, DC

Introduction
Mr. Chairman and Members of the Commission, I appreciate the opportunity to

appear before you today on behalf of the Bureau of Oceans and International Envi-
ronmental and Scientific Affairs of the U.S. State Department to discuss the U.S.-
China Science and Technology Report, the contents of which we coordinated with
numerous Federal agencies and recently submitted to Congress. This report satisfies
the requirements of a provision of law that calls for a comprehensive review of ac-
tivities under the U.S.-China Science and Technology Agreement of 1979. I under-
stand that the Commission worked closely with the Congress in developing the re-
porting requirement.

The Administration believes that advancing common interests in peace and pros-
perity with China is key to achieving our long-term national security goals. As noted
in the President's 2002 National Security Strategy, "[tihe United States' relation-
ship with China is an important part of our strategy to promote a stable, peaceful,
and prosperous Asia-Pacific region. We welcome the emergence of a strong, peaceful,
and prosperous China." One of the requirements of this report is an "assessment
of how the Agreement has influenced the foreign and domestic policies of the Peo-
ple's Republic of China and the policy of the People's Republic of China toward sci-
entific and technological cooperation with the United States." Through government,
scientific, and academic contacts with a large number of Chinese officials and citi-
zens, we are exerting a critical influence over their views, their path of development
to a market-based system, and policies toward the United States.

Turning to science and technology cooperation, a key component of any nation's
economic and social development is the effort to advance scientifically and tech-
nically. China has long endorsed the view that there can be no true economic or
social growth without such advancement. Since January 31, 1979, China and the
United States, under the S&T Agreement, have carried out a diverse and mutually
beneficial commerce of ideas through scientific cooperation, education, and dialogue
across the entire spectrum of human knowledge. Although there are areas where
we likely will compete, as there are areas where we must protect both information
vital to our national security and the intellectual property of our citizens, the bene-
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fits of our scientific and technological cooperation with China far outweigh the costs
of this relationship. Achieving a candid, constructive, and cooperative relationship
with China is the task set before our diplomatic and scientific communities by the
President. In response, the goal of the Federal agencies now engaged in the efforts
highlighted in the report is not only to tap into and help shape China's growing sci-
entific and technological resources, or to help China handle pressing problems like
environmental damage or HIV/AIDS, but to influence China's development into a
country with whom we can share common interests that align our nations together
against poverty, international crime and terrorism, and other global threats to
human welfare, health, and dignity.

The Science and Technology Agreement
The principal objective of the Agreement is to provide broad opportunities for co-

operation in scientific and technological fields of mutual interest, thereby promoting
the progress of science and technology for the benefit of both countries and of man-
kind. Cooperation under the Agreement includes activities in the fields of agri-
culture, energy, space, health, environment, earth sciences, and engineering. The
Agreement provides for exchanges of scientists, scholars, specialists and students,
and of scientific, scholarly, and technological information and documentation. It also
provides for joint planning and implementation programs, courses, conferences, sem-
inars and projects, joint research, development and testing, and the exchange of re-
search results and experience between cooperating U.S. and Chinese entities. Facili-
tation of scientist-to-scientist collaboration under this agreement has been a key to
the success of the bilateral S&T relationship.

The S&T Agreement itself is a broad "umbrella" agreement that provides for some
of the more general conditions for cooperation, but which cannot anticipate all of
the subjects for cooperation that may arise over the years. The U.S. technical agen-
cies and their Chinese ministry counterparts therefore develop subsidiary, subject-
specific agreements for their cooperation that are "Protocols" or 'Memoranda of Un-
derstanding." Some of these protocols refer to single specific joint S&T activities,
while other protocols cover a broader subject area and may contain a set of related
sub-agreements (project annexes) to further define cooperation in specific areas. The
number of protocols has grown over the years, and there are now more than 26 ac-
tive protocols and over 60 annexes.

Benefits of the Agreement to Both Countries
Science and technology cooperation with China has benefited the United States

in many areas. The following are examples:

" Access to an increasingly large cadre of low-cost, well-trained and well equipped
researchers with whom U.S. scientists can do cooperative research to meet U.S.
scientific goals.

" Access to a significant high energy physics research facility built at Chinese ex-
pense, with much technical assistance from the U.S., and collaboration in its
scientific program has resulted in many important measurements of elementary
particle properties.

" Obtaining current information on the evolution of the Chinese nuclear power
industry and the state of its technology. Cooperation in the nuclear power in-
dustry opens potential markets for advanced U.S. nuclear power technology.

" Adoption of clean coal and clean burning fossil fuel technologies in China opens
a huge potential market for clean energy technologies and equipment in which
U.S. industry is a world leader. Collaborative projects have set the stage for
Chinese support of U.S. energy businesses.

" Chinese exchanges with the National Institute of Standards and Technology
(NIST) help promote the use of U.S. measurements and standards in China.
The development of a measurement infrastructure is necessary to support inter-
national trade and help increase U.S. exports.

" Joint research into Chinese mineral resources, including oil and gas, has given
the U.S. an advantage in a number of areas. Increases in China's oil and gas
potential provide both nations with alternatives to Middle East oil. U.S. co-
operation in discovering and developing China's fossil energy reserves also cre-
ates large potential markets for U.S. oil industry equipment suppliers, as well
as joint venture opportunities for U.S. oil companies.

" China has invested heavily in remote sensing and mapping research and a large
number of Chinese scientists are international leaders in the field. USGS-China
cooperation leverages Chinese expertise to provide global data valuable in moni-
toring transboundary environmental phenomena.
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" A multi-year U.S.-China study of almost 250,000 women in China demonstrated
conclusively that folic acid supplementation during early pregnancy can prevent
Neural Tube Defects such as spina bifida and anecephaly.

" Cooperation brought substantial benefits to U.S. agriculture. Much of the grass
growing on U.S. rangelands is derived from Chinese varieties acquired by
USDA.

" In projects of mutual interest, like DNA sequencing of the cotton and rice
genomes, cooperation provides access to the DNA sequencing data in a shorter
timeframe and at much less expense than if the U.S. were working alone.

" Cooperation in marine resources benefits the U.S. scientific and commercial sec-
tors by providing access to large-scale fisheries and aquaculture production
practices used in China.

" Cooperation has brought mutual benefits to both the U.S. and China with new
data on climate to develop improved, predictive models for use in understanding
how climate may change.

Some areas where China has gained include:

" Collaboration (mostly) with the U.S. has facilitated China's becoming a partici-
pant in the worldwide high energy physics research enterprise.

" The overall public health of China's population has been improved through col-
laboration in the fields of medicine and public health. The U.S. Government
funded Global Aids Program and Comprehensive International Program of Re-
search on AIDS is but one example of this cooperation.

" Safety of China's growing nuclear power industry has been enhanced by co-
operation with the U.S. Nuclear Regulatory Commission and the Department
of Energy.

" Chinese agricultural production has increased as a result of collaborative pro-
grams with USDA. New crops, new varieties, and improved irrigation and farm-
ing techniques were introduced through S&T collaboration.

" China's efforts to clean up industrial pollution and prevent further environ-
mental degradation have been aided by cooperation with NOAA and EPA.

" Access to U.S. labs has helped Chinese scientists address disease, genetic and
biotechnology issues and develop environmentally-friendly fish farming tech-
niques.

" China has become more efficient in the use of energy. Alternative energy tech-
nologies have been introduced.

* The development of China's mining and petroleum industries has been facili-
tated by joint projects in mineral research, geology and deep-ocean drilling.

" China's efforts to investigate fusion as a potential energy source for the future,
including participation in the negotiations to construct a major international fu-
sion facility called ITER, have been aided through technical collaborations with
Department of Energy sponsored laboratories and universities.

Assessment of the Influence of the Agreement
The U.S.-China S&T Agreement has provided China with some benefits that have

helped close some of its scientific and technological development gaps. At the same
time, the Agreement has helped moderate the bilateral relationship, given the U.S.
access to the Chinese market and labor pool, and supplied the U.S. with significant
amounts of high-tech research talent and labor. As a result, both countries have
benefited from the Agreement, though in different ways. The report's analysis of
various aspects of the Agreement's implementation has not identified any signs of
significant diversion of high-tech information that would be of use to China's mili-
tary and defense industries.

The S&T Agreement has facilitated a deep and ongoing dialogue between the U.S.
and Chinese science communities. This dialogue occurs between U.S. technical agen-
cies and their Chinese ministry counterparts at the policy level, but is probably
most intensive at the level of individual scientist-to-scientist communication, either
face-to-face at conferences, meetings, and in the laboratory, or through the Internet.
Such communication would undoubtedly occur regardless of the presence of a diplo-
matic agreement, but the cooperative activities undertaken as a result of agency
memoranda of understanding (MOU's), signed under the Agreement and its proto-
cols, provide a structural basis for individual scientists to develop partnerships with
colleagues living in other countries with similar research interests.

The Administration also believes that U.S.-China S&T cooperation has played a
consistent stabilizing role in U.S.-China relations. While the overall U.S.-China rela-
tionship may swing up or down as a result of political and economic developments,
changes in leadership and other factors, the U.S.-China S&T relationship has re-
mained a largely stable pillar of the bilateral relationship, allowing a continuance
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of cooperative activities in science and technology at levels determined more by sci-
entific accomplishment, interest and available budget than by geopolitical interest.

In addition to promoting good will, trust, and openness, U.S.-China science and
technology cooperation has contributed to PRC domestic policy reforms by providing
the PRC government with information that helps guide the ongoing reform process.
For example, in the area of remote sensing, cooperation between USGS and the Chi-
nese Academy of Sciences has involved joint research and exchanges in the rectifica-
tion, enhancement, classification, and interpretation of remote sensing images. As
an example, using this information, the Chinese leadership concluded that China
was losing cultivated land to development at a rate faster than previously thought.
In response to this information, Chinese leaders ordered a one-year freeze on all
agricultural land conversions not specifically authorized by the State Council and
imposed strict new measures to intensify land management initiatives to protect
China's cultivated land. In another example, remote sensing information revealed
that local governments, intending to maximize their disaster relief assistance, exag-
gerated the amount of land affected by the 1998 Yangtze flood by ten times. Both
of these examples illustrate how U.S. -China cooperation in remote sensing can pro-
vide information that helps redress local government misreporting and corruption.

China is a rapidly developing science and technology center in Asia. Several areas
in China's S&T base warrant close U.S. attention, including information technology,
software development, and the budding biotechnology and nanotechnology sectors.
As China progresses toward catching up with Western industrialized nations, con-
tinued U.S.-China research cooperation allows the U.S. to monitor China's tech-
nological advancements. But U.S.-China cooperation can also help leverage U.S.
research investments in key high-tech areas by using the contributions of Chinese
scientists to attain U.S. research goals. China's developing science and technology
capabilities suggest that future U.S.-China cooperative activities could yield even
more benefits to the U.S. than ever before.

This win-win scenario of science and technology cooperation is not unique to the
U.S.-China relationship, but is part of a much wider trend in the way science is ad-
vancing globally. Multinational corporations, seeking to tap into emerging markets
and low-cost, highly skilled labor in developing countries, have led the internation-
alization of research and development worldwide. In China and other countries, the
rise of the Internet and the increasing mobility of humans and financial capital
have led to the global dispersion of well-educated engineers, scientists and research-
ers, laying the foundation for international research cooperation opportunities in
both the private and public sectors.

Now, more than ever, government-funded science has become a unified global ef-
fort. For the past two decades, the most challenging science and engineering prob-
lems have been tackled by international teams of researchers with common interests
and complementary expertise. In an increasingly global world of open information
and collaboration, scientific cooperation is not a zero-sum enterprise. Generally, sci-
entists only cooperate if they share complementary resources that can be leveraged
to achieve mutually beneficial goals. Today's team-centered, global approach to
science and technology provides tremendous potential for advances and discoveries
in international "big science" cooperative projects. Bearing these trends in mind, to-
morrow's technological leaders will not be the countries that restrict the sharing of
knowledge and technology, but those which can effectively use international sci-
entific resources to create innovative new solutions through cooperation.

An example of this global cooperation is the proposed ITER project whose mission
is to demonstrate the scientific and technological feasibility of fusion as an energy
source. Six Parties, including China and the U.S., are currently involved in negotia-
tions for the construction, operation, and decommissioning of ITER. If these negotia-
tions are successful and the project proceeds, all of the Parties will have excellent
opportunities to work together on ITER construction and to share the benefits of
such collaboration as well as the subsequent research results gained during oper-
ation.

Four specific areas in science and technology development are of particular inter-
est to the United States: information technology, software development, biotechnol-
ogy, and nanotechnology. China's information technology sector (IT) now forms the
core of China's S&T enterprise. China's IT market is one of the fastest growing mar-
kets worldwide and is now the second largest in the Asia-Pacific region, behind
Japan. The Chinese market for IT products and services was $22 billion in 2002,
and is expected to exceed $40.2 billion by 2006. Chinese companies are matching
most if not all of the current trend lines for advanced telecommunications systems
and are providing the full range of telecommunications equipment.

China could also become a significant player in software development. As of 1993,
China already had more software professionals than any other country aside from
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the United States. China's Ministry of Information predicts that software and sys-
tems integration product sales from China's 2,200+ software companies should climb
30% in 2004 to reach U.S. $25 billion. With computer and communications hardware
becoming increasingly complex, software developers worldwide are encountering
severe problems devising reliable systems. According to experts, U.S.-China coopera-
tion efforts to resolve some of these fundamental difficulties could be highly produc-
tive for both parties.

China is making a significant effort in biotechnology, especially in the area of ge-
netic engineering. The Chinese government has promoted biotechnology since the
1980s through ambitious multiple research programs. Current Chinese research
areas include agricultural biotechnology, genomic sequencing, biochips, leveraging
leads produced by traditional Chinese medicine, bioinformatics, stem cell research,
biomanufacturing, and toxicology testing. Biotech research, which was traditionally
concentrated in universities and state research facilities, has also spun-off startup
companies comprising a booming Chinese biotech market. China's biotech market is
currently about $3 billion, and is forecasted to grow at 13.5% annually to reach $9
billion in 2010.

While China is globally competitive in genome sequencing, agricultural bio-
technology, and gene therapy, its biotech industry as a whole struggles to commer-
cialize new products and produces relatively few exports. Experts predict that it will
take at least a decade for China to develop a world-class biotech industry. Major
barriers to commercialization include a weak venture capital industry, poor patent
protections, and difficulties in adopting Chinese products to fit stringent regulations
in major world markets.

China is starting to become a global player in nanotechnology, which Chinese
leaders view as one of the nation's most important scientific fields for future re-
search and development. While still a nascent industry, China is investing heavily
in nanotechnology, with the central government budgeting approximately $240 mil-
lion and local governments contributing $240-360 million from 2001-2005. China
already ranks third in the world, behind the United States and Japan, in the num-
ber of nanotechnology patent application cases. Its 2,400 patents represent 12% of
the world's total. China is also seeking to establish a national nanotech infrastruc-
ture and has established the China Nanotechnology Center facility in Beijing, a cen-
ter dedicated to nanotechnology research and development. China's current research
in nanometric materials and their applications, tunnel microscope analysis and
monatomic control, has approached internationally advanced levels, but domestic
studies in nanometric electronics and nanometric biomedicine still lag behind the
developed countries.

Advances in Chinese S&T capabilities in key research areas can provide impor-
tant opportunities for the U.S. S&T enterprise. Using the expertise, initiative and
money of foreign partners like China can help the U.S. retain its competitive advan-
tage and technological superiority. The free exchange of scientific information and
the growing S&T capabilities of developing countries will mean that the key to fu-
ture U.S. science and technology leadership will not depend upon hoarding high-tech
secrets from other countries. Instead, it will depend upon creating with foreign part-
ners a distributed information network from which spring global innovation and dis-
covery.

China is rapidly developing and becoming a major user of fossil energy resources.
The S&T Agreement has provided key data and training to Chinese scientists to un-
derstand how China's energy growth may impact climate in the future.

Assessment of Impact of S&T Activities on China's Industrial Base and Eco-
nomic Capabilities

Over the period in which the S&T Agreement has been in force, China has made
enormous economic strides. Certainly cooperative activities under the agreement
have provided some economic benefit to China including helping to develop China's
minerals, mining and petroleum industries, increasing agricultural production, en-
hancing energy efficiency, reducing pollution and improving public health. Economic
benefits to the U.S. derived from this cooperation and highlighted in an earlier sec-
tion, have also been considerable.

The extent to which cooperative S&T activities conducted under the Agreement
may have contributed to China's economic growth is difficult to assess. China's dra-
matic economic transformation has been the result of macroeconomic decisions by
the PRC that allowed market forces and capital to operate in China, and stimulated
massive foreign and domestic capital investment. Advances in China's science and
technology capacity have also played a critical role in driving China's economic
growth. High-technology exports from China and Hong Kong exceeded $100 billion
a year and 19% of China's total exports are now high-technology products. Although
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the high-tech industry has been the leading edge of China's economic growth, the
driving force behind China's scientific and technological advances has not been tech-
nology transfer from the U.S.-China bilateral S&T activities, but rather:

* Market-based reforms of China's science and technology infrastructure
" The large supply of domestic S&T research talent
" Foreign capital investment from multinational companies
" Technology transfer from foreign companies
" Chinese government investment in strategic high-tech technologies

A 1985 Chinese Communist Party Central Committee report on "The Reform of
the S&T Management System" provided guidance for restructuring the Chinese
S&T system. The restructuring reformed funding allocations and cut state budgets
for research institutes and universities; it also encouraged them to launch their own
commercial ventures. These initial reforms opened the door for many more institu-
tional reforms that were modeled on the S&T policies of advanced nations, resulting
in improved coordination between government bureaus, universities, research insti-
tutes, and companies. Following these structural reforms, China embarked on mul-
tiple long-term S&T research and development plans. These programs set national
S&T targets, encouraged cooperation between research and production units, and
significantly increased funding for the development of key technologies critical to
economic development and national security.

Foreign direct investment has been another significant factor in China's scientific
and technological advancement. In exchange for access to China's growing market,
foreign companies, many from the U.S., have poured capital, technologies and know-
how into China's commercial sector. From 1994-2001 the cumulative investments
of U.S. multinational corporations in China more than quadrupled, from $2.6 billion
to $10.5 billion, growing at an average annual rate of 20.1%, adjusting for inflation.

Multinational companies are encouraged to invest in R&D activities in China by
attractive tax-based incentives. Many Chinese research institutes and companies
now form joint ventures with multinational companies to achieve specific research
or technology development objectives.

Another important factor in China's technology transformation is the availability
of a large pool of cheap, technologically sophisticated workers. The lure of well-edu-
cated engineers, researchers and scientists has drawn many foreign companies to
invest in research and development activities in China. What sets China apart from
advanced nations is its ability to produce such large numbers of scientists, engi-
neers, and researchers. Furthermore, while China has long suffered from a "brain
drain" to the U.S., an increasing though limited number of China's top students are
choosing to return to China after receiving graduate degrees abroad. The Chinese
government attracts talented, foreign-educated Chinese students by offering them
higher salaries, generous housing packages and even putting entire research teams
at their disposal.

Supported by the government's emphasis on technology commercialization, mar-
ket-based reforms, strategic research programs and a highly-skilled S&T labor force,
high-tech nongovernmental enterprises have flourished in the Chinese economy.
While S&T Agreement-related joint activities may have provided some ancillary eco-
nomic benefits to China, the trendlines of its economic transformation would have
been largely in place regardless of whether an S&T Agreement with the U.S. had
been in place during this period. Against the overall context of market-driven eco-
nomic growth in China, the role of government-to-government cooperation appears
to have had, at best, a minor and ancillary role in contributing to the build-up of
China's economic, industrial and military capabilities. It is clear that China's re-
markable economic development occurred largely independent of cooperative agree-
ments with other governments. The U.S. S&T Agreement is only one of many that
China has with advanced industrialized nations.

Another factor in the rapid rise of Chinese S&T abilities is the PRC's continuing
effort to acquire technologies from the West. The Chinese have employed a variety
of methods to accomplish this objective including attracting foreign investment, par-
ticularly in R&D areas; sending large numbers of students abroad to study scientific
and technological disciplines; industrial partnerships; joint ventures and offset
deals; placing significant numbers of Chinese scientists, technicians, and engineers
in key private sector firms abroad; scientific and military cooperation with countries
where advanced technologies are developed; and covert means. Another valuable
source is information mined from open S&T journals and websites.

China's Investment Strategy
The rapidly growing U.S. business investment in China is vital to the develop-

ment of bilateral commercial ties, and reflects the eagerness of U.S. firms to position
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themselves in China. A Department of Commerce study highlights China's policies
concerning investment by overseas firms, American companies in particular. Accord-
ing to this report, China has used the lure of its enormous emerging consumer mar-
ket to induce firms wanting to get into the Chinese market to sign investment
agreements that systematically include some form of technology transfer. Chinese
investment policies encourage foreign investment in high-technology industries in
particular, with a system of preferential tariff and tax rebates designed to create
incentives for high-tech industries as contrasted with lower-tech industries. Among
the industrial sectors in which China is seeking investment are information tech-
nology, aerospace and electronics, including telecommunications. Some IT multi-
national companies have even agreed to transfer core technologies, such as source
code, in order to gain market position. Although under the World Trade Organiza-
tion (WTO) obligations, China is not allowed to require technology transfer as a con-
dition of doing business, state-owned enterprises and local government bodies in
particular are still widely believed to continue the practice.

An increasing source of technology transfer from U.S. private sector companies is
the increasing use of offset deals which include the creation of a laboratory, center
or institute intended for joint research and development in key industries such as
IT, telecommunications, electronics, chemicals, and automobile manufacturing.
There are estimated to be more that 400 research and development branches of mul-
tinational corporations in China, including companies like Motorola, IBM, and GM.
U.S. companies attempting to gain a foothold in the Chinese market are often reluc-
tant to complain about the difficulties of doing business in China, the Commerce
study reports. However widespread complaints have been received from U.S. firms
investing in China about de-facto coercion by Chinese officials to transfer technology
as the price of admission to the Chinese market. This Chinese investment strategy,
designed to extract technology from American firms as a condition for entering the
market, in State's estimation has been the principal source of technology transfer
from the United States to China. The minor transfers of technology that may have
taken place within the context of S&T cooperation carried out under the Agreement,
are in State's estimation, inconsequential in comparison.

Conclusion
Examination of the S&T relationship between the U.S. and China under the 1979

S&T Agreement, shows that cooperation undertaken in the context of this Agree-
ment has been of significant value to both countries. The cooperation undertaken
by the USG agencies is, as intended, in the benign civilian domain. Although it is
impossible to rule out unintended benefits to the military sphere, such side effects
are almost impossible to document or substantiate and any benefits to China's mili-
tary would have been small compared to the overall benefits of cooperation. As a
vehicle for acquiring technology useful in the military or industrial area, the Agree-
ment is of miniscule importance in the overall perspective of China's abilities and
means to gather scientific and technological information. The U.S.-China Agreement
is useful, mutually beneficial, promotes stability in the bilateral relationship, and
should be maintained. S&T cooperation under the Agreement brings significant ben-
efits to both countries and should be continued.

Cochair MULLOY. Thank you, Mr. Rock.
Mr. ROCK. Thank you.
Cochair MULLOY. We'll have some questions for you.
Mr. ROCK. Please.
Cochair MULLOY. Dr. Weber.

STATEMENT OF LARRY H. WEBER
ACTING DEPUTY DIRECTOR

OFFICE OF INTERNATIONAL SCIENCE AND ENGINEERING
NATIONAL SCIENCE FOUNDATION (NSF), WASHINGTON, DC

Dr. WEBER. Distinguished Members of the Commission, thank
you very much for the invitation. I certainly second Mr. Rock's ob-
servation about the quality of the witnesses yesterday and this
morning. It's been delightful to be here.

Let me start with a brief overview of the National Science Foun-
dation and the mission that we fulfill to provide some context.
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Then I'll speak briefly to two sets of indicators relevant to today's
discussion: R&D and education.

For more than 50 years the National Science Foundation has
been a strong steward of America's science-and-engineering enter-
prise. NSF's five and a half billion-dollar annual budget represents
only four percent of the total Federal budget for research and de-
velopment. The agency supports half of the nonmedical basic re-
search conducted at U.S. academic institutions. Support is given
through a competitive, peer-reviewed grants process.

In the Federal R&D structure the National Science Foundation
is unique. We don't have a mission-oriented research objective,
such as health, agriculture, or space. Instead we keep all fields of
science and engineering focused on the furthest frontier, recognize
and nurture emerging fields and prepare coming generations with
scientific talent.

The agency is also congressionally mandated to collect and inter-
pret data on key scientific-and-engineering indicators, and provides
a biennial report to Congress entitled "Science-and-Engineering In-
dicators."

Let's look at some key indicators relevant to today's discussion.
Overall trends provide the best story.

By 2001 China accounted for nine percent of the world's high-
tech exports. This reflects a threefold production increase by high-
tech industries in China between 1996 and 2001.

Because the size and openness of the U.S. market provides incen-
tives for foreign inventors to apply here for patent protection,
trends in the number of U.S. patents issued to foreigners can indi-
cate changes in patterns of inventiveness. Although a much higher
number, the number of patents granted to U.S. inventors grew only
42 percent from 1996 to 2002. Over that same time period patents
granted to Chinese inventors increased fourfold.

Funding invested by U.S. parent companies in R&D in their ma-
jority-owned affiliates in China is another key indicator. In 1994
R&D expenditures at the 172 U.S.-majority-owned affiliates in
China totaled only $7 million. By 2000 the number of affiliates had
increased to 454, and R&D expenditures reached $506 million. This
made China the eleventh largest host of U.S. R&D expenditures
overseas.

Gross expenditures for R&D are an indicator of overall capacity
of a country for technological innovation. In 1996 China's R&D in-
vestment totaled $20 billion in purchasing power parity. That was
only ten percent of the U.S.'s investment at the time. By 2002 Chi-
na's investment reached $72 billion, representing 26 percent of
U.S. expenditures and positioning China as the third largest inves-
tor in R&D, after the United States and Japan.

The ratio of R&D to gross domestic product measures the share
of the economy devoted to innovative activity and technological
change. The U.S.'s R&D-to-GDP ratio has fluctuated between 2.4
and 2.7 for many years. China's R&D-to-GDP ratio more than dou-
bled from 1996 to 2002, when it reached 1.3.

What makes this rapid rise in R&D-to-GDP ratio more impres-
sive is that it occurred against the backdrop of a rapidly expanding
economy with an average GDP growth of almost ten percent per
year. The Chinese government has stated a goal of increasing R&D
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expenditures to 1.5 percent of GDP this year and seems well posi-
tioned to do just that.

On the education side, the human dimension of innovation, in-
cluding education and workforce, offers another set of key indica-
tors.

Higher education policy in China has resulted in a dramatic shift
from an elite-based education system to a mass-oriented education
system. For example, only ten percent of Chinese 18- to 22-year-
olds were enrolled in tertiary education as recently as 1999. The
Chinese government then set a goal to increase that ratio to 15
percent by the year 2010. The goal was nearly reached in just three
years, with enrollments of 14.7 percent by 2002.

From 1991 to 2001 China almost tripled its number of workers
with associate degrees or higher, adding nearly 30 million college-
educated workers to their labor pool. During the same period the
U.S. increased its number of workers with associate degrees or
higher by only one-third.

The number of Chinese students getting bachelor's degrees in
science and engineering also increased dramatically, climbing 20
percent in five years, to over 337,000 in 2001. Comparable data
show only a four-percent increase in the United States.

Even greater growth has occurred for science-and-engineering
doctoral degrees in China, nearly doubling to over 8,000 from 1996
to 2001. During the same period the number of U.S. science-and-
engineering doctoral degrees remained essentially flat at between
25,000 and 27,000, of which approximately 40 percent were to non-
U.S. citizens. China is now the largest producer of science-and-en-
gineering doctoral degrees in the Asia region.

It's noteworthy also that while science and engineering account
for only about one-third of all bachelor's degrees in the United
States, these fields account for nearly 60 percent of bachelor's de-
grees in China.

The Ministry of Science and Technology reports that as of 2003,
five million students were enrolled in science-and-engineering pro-
grams at Chinese universities. Data on China's science-and-engi-
neering degrees over the next five years will be interesting, indeed.

In summary, data on China's science and technology show a tra-
jectory of rapid expansion in commercial output, in research-and-
development investments, and in higher education. While the data
only cover years up to 2001 or 2002, all trajectories are strongly
positive.

NSF will release a comprehensive report on Asia science and
technology this summer that we hope will provide useful context
for the Commission's policymaking efforts.

There are also important considerations regarding the role of for-
eign-born individuals in the United States, and much of that was
discussed yesterday. I do want to note one point. At 33,000, indi-
viduals born in China accounted for nine percent of the doctoral de-
gree holders employed in science-and-engineering occupation posi-
tions in the United States in the year 2000.

Lastly, I'd like to refer to the question of visas, which has been
discussed to some extent, and note that there has been consider-
able discussion on this topic. I would respectfully refer the Com-
mission to an October 2004 Foreign Relations Committee hearing
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on the topic and a March 17th House Subcommittee hearing on
Twenty-First Century Competitiveness and Select Education.

Just two weeks ago on April 4th NSF participated in a congres-
sional roundtable on the impact of U.S. visa policy on the U.S. re-
search-and-scientific community. I will leave a copy of NSF's testi-
mony with you. Thank you very much.

[The statement follows:]

Prepared Statement of Larry H. Weber
Acting Deputy Director, Office of International Science and Engineering

National Science Foundation (NSF), Washington, DC

Chairman D'Amato, Commissioner Mulloy, Members of the Commission, and dis-
tinguished guests, I appreciate the opportunity to appear before you today on behalf
of the National Science Foundation (NSF) concerning China's science and technology
trajectory.

First, I'd like to set the broad context for my presentation with a brief overview
of the NSF and the mission we fulfill. Then, I'll speak briefly to two sets of indica-
tors relevant to today's discussion-R&D and education.

For more than fifty years, the NSF has been a strong steward of America's science
and engineering enterprise. NSF's $5.5 billion annual budget represents roughly 4
percent of the total Federal budget for R&D. It's an important 4 percent, supporting
half of the non-medical basic research conducted at U.S. academic institutions.

In the Federal R&D structure, NSF is a unique agency. We do not have a mission-
oriented-research-objective such as energy, health, agriculture, or space. Instead, we
advance learning and discovery in all disciplines of science and engineering and fos-
ter connections among them. It is NSF's job to keep all fields of science and engi-
neering focused on the furthest frontier, to recognize and nurture emerging fields,
and to prepare coming generations with scientific talent.

NSF supports the best and brightest people, ideas, and tools in the nation through
a peer-reviewed granting process. At present, NSF receives more than 40,000 pro-
posals per year. NSF's merit review system is widely imitated around the world,
and numerous governments, including China, have created their own science foun-
dations based on the NSF model.

In addition to NSF's day job of guiding science and engineering to the latest fron-
tier, the agency is Congressionally mandated to provide a central clearinghouse for
the collection, interpretation, and analysis of data on scientific and engineering re-
sources, and provides a biennial report to Congress titled, "Science and Engineering
Indicators."

Hence, I'm here today to highlight some important data indicators to support your
policy discussion.

It is important to note that not all of China's data are fully internationally com-
parable. Because there are often questions about individual data points, it is most
useful to look at overall trends.

While China's science and technology enterprise lagged significantly behind other
countries in the early 1990s, the last decade has seen phenomenal growth in a num-
ber of key indicators. The Chinese government has instituted strategic policy initia-
tives intended to "revitalize the nation through science and education." These poli-
cies have been articulated through a number of formal channels, including the 1995
National Conference on Science and Technology and the tenth five-year (2001-2005)
S&T plan. China's Ministry of Science and Technology reports that the policies have
boosted China's overall high-tech development, R&D capacity, socio-economic devel-
opment, and national security.

A few statistics will highlight the rapid growth of China's science and technology
enterprise, including industrial advances and R&D investments, and education in-
frastructure and the workforce.

By 2001, China accounted for 9% of the world's high-tech exports. This is a reflec-
tion of the three-fold increase in production by high-tech industries in China be-
tween 1996 and 2001. It is notable that in-house production, characterized as "value
added," also grew at the same rate as total production (Appendix Table 1).

Because the size and openness of the U.S. market provides incentives for foreign
inventors to apply here for patent protection, trends in the number of U.S. patents
issued to foreigners can indicate changes in patterns of inventiveness. The number
of patents granted to U.S. inventors grew from 61,104 in 1996 to 86,973 in 2002,
an increase of 42%. Over the same period, patents granted to Chinese inventors in-
creased four-fold from 134 to 522. Because the review process leading up to the offi-
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cial granting of a U.S. patent takes approximately 2 years on average, trends in the
number of U.S. patent applications provide a more up-to-date, albeit less certain,
indicator. For the period 1996 to 2001, the number of U.S. patents applied for by
Chinese inventors increased by three and one-half times.

Another indicator is the amount of funds U.S. parent companies invest in R&D
in their majority-owned affiliates in China. In 1994, R&D expenditures at the 172
U.S. majority-owned affiliates in China totaled only $7 million. By 2000, the number
of affiliates had increased to 454, and R&D expenditures reached $506 million, rep-
resenting 2.6% of total overseas R&D by U.S. companies, and making China the
eleventh largest host of U.S. R&D expenditures overseas. Moreover, U.S. affiliates
in China invest relatively more in R&D compared with U.S. affiliates in other coun-
tries, as measured by the ratio of their R&D spending to their value-added gross
product. In 2000, this ratio was 9.2% for U.S. affiliates in China, compared with
3.3% for the aggregate of U.S. affiliates in all host countries.

Gross expenditures for R&D (GERD) are an indicator of overall capacity for tech-
nological innovation. In 1996, China's R&D investment totaled $20 billion in Pur-
chasing Power Parity dollars-only 10% of the U.S.'s investment. By 2002, China's
investment reached $72 billion, representing 26% of U.S. expenditures and posi-
tioning China as the third largest investor in R&D, after the United States and
Japan.

The ratio of Gross Expenditures for R&D (GERD) to Gross Domestic Product
(GDP) is a measure of the share of the economy devoted to innovative activity and
technological change. The U.S.'s GERD to GDP ratio has fluctuated between 2.4 and
2.7 for many years. China's GERD to GDP ratio more than doubled from 0.6 in 1996
to 1.29 in 2002. What makes this rapid rise in the GERD to GDP ratio more impres-
sive is that it occurred against the backdrop of a very rapidly expanding economy,
with an average GDP growth of almost 10% per annum. The Chinese government
has a stated goal of increasing R&D expenditures to 1.5% of GDP by 2005, and
seems well positioned to do just that.

The human dimension of innovation, including knowledge creation, education, and
workforce, offers another set of key indicators. Several prominent trends regarding
education in the U.S. and China have emerged.

Higher education policy in China has resulted in a shift from an elite-based edu-
cation system to a mass-oriented education system. During the 10-year period end-
ing in 2001, China almost tripled its number of workers with associate degrees or
higher, adding nearly 30 million college-educated workers to the labor pool. During
the same period, the U.S. increased its number of workers with associate degrees
or higher by only one-third. The trend suggests that China's number of college-edu-
cated workers will soon surpass that of the United States.

With 10% of their 18-22 year olds enrolled in tertiary education in 1999, the Chi-
nese government set a goal to increase that ratio to 15% by the year 2010. The goal
was nearly reached in just 3 years, with enrollments of 14.7% in 2002.

The number of Chinese students getting bachelor's degrees in science and engi-
neering increased from 281,245 in 1996 to 337,352 in 2001, a 20% increase. Com-
parable data show a 4% increase for the United States, with 398,622 science and
engineering bachelor's degrees in the year 2000. There has been even greater
growth for doctoral degrees in science and engineering in China, nearly doubling
from 1996 to reach 8,153 in 2001. During the same 5-year period, the number of
science and engineering doctoral degrees in the United States remained essentially
flat at 25-27,000, of which approximately 40% went to non-U.S. citizens. As a point
of comparison, at over 8,000, China is now the largest producer of science and engi-
neering doctoral degrees in the Asian region.

It is noteworthy that, while science and engineering account for about one-third
of all bachelor's degrees in the United States, these fields account for nearly 60%
of bachelor's degrees in China. The Ministry of Science and Technology reports that,
as of 2003, there were 5 million students enrolled in science and engineering pro-
grams at Chinese universities. Data on China's science and engineering degrees
over the next 5 years should be interesting indeed!

An indirect indicator of the development of a trained science and engineering
labor pool is the number of individuals born in a country who are employed in
science and engineering occupations within the United States. The number of indi-
viduals with college degrees who were born in China and employed in science and
engineering occupations in the United States rose from 31,000 in 1990 to 124,000
in the year 2000, constituting an increase from 1.2 to 3.1% of all tertiary-degreed
individuals working in S&E occupations in the United States. During the same
period, the number of doctoral degree holders employed in U.S. science and engi-
neering occupations who were born in China increased from 5,500 to 33,000, rep-
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resenting an increase from 2.6 to 8.7% of the total number of doctoral degree hold-
ers working in U.S. science and engineering occupations (Appendix Table 3).

In summary, I hope this snapshot of data provides useful context for your policy-
making efforts. China faces many challenges in developing its science and tech-
nology enterprise, including social, political, organizational and bureaucratic con-
straints. However, data show significant growth in China's high-tech industries, and
in their investments in R&D and education. Given their enormous reserve of human
capital, and the increasingly global nature of science and technology in the 21st cen-
tury, China appears poised for continued rapid growth in the future.

The National Science Foundation looks forward to tracking future trends and to
continued participation in such timely discussions. Thank you again for the oppor-
tunity to appear before the Commission.
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China's S&T Trajectory
R&D Indicators
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Appendix Table 2.

China's S&T Trajectory:
Education Indicators

United States China
1991 1995 1996 200 2061 1991 1996 2001

45,403 59,185 16.121 45,709

S&E Bachellr's 384674 398,622 281,245 337,352

DegresI

S&E Doctoral

Degrees
27,243 25,509 4,428 8,153

Source: Scienrc anid I ngineering Indiators 2004, Nationa L Sience Board; and othr

ilrtia'%-eLducated
Workers
thousandsd)



3.

China's S&T Trajectory:
Workers in U.S. S&E Occunations

Bachelor's
or Higher
Degree

Doctoral
Degree

Born in China

1990 2000 11990 2000

2,185

1 59

3,068 (77%)

240 (62%)

31 124 (3.1%) --

5M5 33 (87%:)

Source: ScienCe and Engineeri'_ g I dictator 2004, Natio;al Science Board

Born in United States
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Panel VI: Discussion, Questions and Answers

Cochair MULLOY. Dr. Weber, thank you very much.
Thank you both for some really good testimony and very helping,

good information in there.
Commissioner Wortzel.
Commissioner WORTZEL. Thank you very much.
I'm very interested in this agreement, Doctor, for a couple of rea-

sons. You're probably aware that in, I think it was, 1984 or 1985,
under a very similar series of agreements the U.S. Geological Sur-
vey had linked to the Russian Soviet Academy of Sciences a set of
computers that were really designed to do bathymetric and-me-
trology generally is the science of measurements, metrological stud-
ies. It seemed like a very innocent agreement that advanced
science. And it turned out after a fairly extensive counterintel-
ligence investigation that what had actually happened was the
bathymetric data and geodetic data that would have permitted So-
viet submarines to choose the best firing points to target American
missile silos or bunkers or underground facilities.

The salinity and geodetic data that would have allowed them to
adjust the launch of that missile correct, to hit more accurately,
was being automatically transferred to the Soviet armed forces.

The effort to shut it down was strongly opposed by your Bureau,
I would add. It's a very reassuring report, but you acknowledge in
your own annual report that at least in the area of nuclear physics
there may have been some losses. The Cox Commission Report out-
lines some losses that may have improved China's nuclear capa-
bility.

I would imagine that if we looked into it, the same sort of bathy-
metric and geophysical data that was of concern with the Soviet
Union in 1984 is now being transferred to the Chinese Academy of
Sciences and could be used for this new nuclear submarine pro-
gram.

So I'm not as sanguine about all the activities that go on in
there. Most of them I think are great activities and I would really
support, but when you get into mapping and metrology and geo-
detics and when you get into nuclear physics, I think it requires
more control.

So question one would be: Could you describe to us the counter
intelligence or security controls that accompany these agreements
and how do we know that these scientists aren't mishandling data
or losing large spools of classified data?

Second, you say in your testimony that the report's analysis has
not identified any significant diversion of high-tech information
that would be of use to China's-could you characterize for us the
insignificant stuff that went over there? Who has that standard of
what's significant and what's insignificant?

So I'm skeptical. I support a lot of this. Are there 12 or 18 proto-
cols?

Mr. ROCK. There are 26 protocols.
Commissioner WORTZEL. Twenty-six protocols. Well, of those I

have expressed serious reservation about two, based on real serious
problems. So I'd like to explore that and ask you to discuss those.
Thank you.
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Mr. ROCK. Thank you very much, Commissioner. And, first of all,
I think I should simply state and I know you're all aware of this,
that what we are discussing today was the unclassified version of
the document. And I know that you all have also had an oppor-
tunity to take a look at the classified version of that as well.

Let me just first, if I may, talk about the overall monitoring and
approval process for these agreements, because it sort of operates
at four levels, if you will. The most macro level is the Joint Com-
mission itself, the high-level commission that is chaired by the
President's Science Advisor and by the Chinese Minister of Science
and Technology. It's through that mechanism and a supporting Ex-
ecutive Secretariat process that we have regular meetings and we
discuss the overall areas of cooperation, the projections for the fu-
ture of where we would like to see that cooperation take place.

And there are a range of interagency meetings that precede those
JCM discussions. And in those interagency meetings we have the
participation of all key agencies, including the Department of De-
fense and the intelligence community as part of that dialogue.

There are then subsequent interagency working group meetings
that occur after the JCM dialogue, so that we can get a sense about
whether the areas that we are proposing are areas that we can, in
fact, follow through on.

That gets us to stage two in the evaluation. And if an agency
says that they believe that they can follow through in an area of
cooperation, they start something called the Circular 175 process,
which is the process by which they design a proposed agreement
that they intend to negotiate. Again that agreement goes through
the entire interagency evaluation process and, in fact, it's my bu-
reau that has the responsibility of ensuring that each component,
both within the State Department, which includes our nonprolifera-
tion bureaus and our intelligence bureaus and our regional bureaus
alike, and the interagency community, again including DOD and
the intelligence community, all participate in reviewing the draft
agreement that's the subject of negotiation.

The third level is a bit of a postfactum but it is indeed the bien-
nial report itself. We do circle back as a result of the efforts that
you and the Commission have identified for us. We do circle back
and see whether or not there has been progress toward the goals
or whether there has been something that might suggest diversion.

The fourth level is a little bit more diverse, but let me just say
that individual agencies monitor their own programs. And this is
true across all sectors. And I would point out, for example, that
Health and Human Services has posts in Beijing right now. The
Department of Energy will be putting in posts; the National
Science Foundation will be putting representatives in Beijing. We
of course have an Environment, Science and Technology Section
within the Embassy in Beijing itself.

The Department of Commerce reviews the U.S. agency activity
on a regular basis. I would note NOAA, NIST, and NSF in par-
ticular that got recent reviews in these areas.

All travel is reviewed across all of the agencies' activities. All
grants are reviewed. All of our NIH grants are reviewed. All of the
visa applications for S&T personnel obviously are reviewed
throughout the course of this process.
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So it is a fairly comprehensive evaluation I think at each stage
of the game.

What are we losing? What might be diverted? This export-control
review is not a competitiveness review. It is not a review that ex-
amines whether or not the corporation that decides to assist in an
R&D facility in China is doing the right thing or the wrong thing.
It looks specifically at the Federal agencies and at their activities.

If you look at something like nuclear safety, for example, it's in
our shared interests to ensure that we don't have another
Chernobyl. And so we look at plant aging. We look at security of
materials. We look at all of these elements.

Do we learn more about the materials? Do they learn more about
the materials as a result of that? Certainly we are sharing informa-
tion about all elements of that talking. Is the benefit greater than
the costs? Certainly the security of the facility itself is of a far
greater value to us overall.

Cochair MULLOY. We have two other panels coming on, so we're
going to try and get in and out, each Commissioner five minutes,
so try and give your answers crisply, short, so we can get moving
through here.

Chairman D'Amato.
Chairman D'AMATO. I'm going to be crisp in my question. I have

two quick questions, one for Dr. Weber.
To what extent is your agency gearing up to do a major review

of China's S&T? I noticed we're talking about an analysis that's
two, three, four years old, and they're moving so quickly. I heard
you say something about a study this summer. I don't know wheth-
er that is on that level of criteria, but in your next budget submis-
sion, for example, which is now going through the appropriations
process, the question is: Are there sufficient resources for the agen-
cy to go ahead and do a major new S&T assessment of China?

Dr. WEBER. The Report on Asia Science and Technology that I
referred to will come out this summer. It's a fairly comprehensive
report. Unfortunately in many ways it relies on vetted data that
are internationally comparable. And, therefore, by their nature,
will be several years old. So even in that report, using OECD and
data from individual countries that have been fully vetted and com-
parable, the data will be from 2001 and 2002 generally. But it will
be a comprehensive report that will provide good context and com-
parison.

It is very important in these kinds of data to look at trajectories;
the individual points are not as important. So the trajectory show-
ing rapid increases, we can expect to continue.

Regarding NSF's efforts and budget for these purposes, we do the
biennial report to Congress. It's mandated. It's part of our budget.
There has been increasing activity internationally, not just with
China. Several chapters cover various indicators on international
activities. These have been included for several iterations now and
that will certainly continue.

Specifically for China, we sent an NSF staff member to the em-
bassy in Beijing for about two months a year and a half ago. She
went back last fall for another month looking at these kinds of
data, interfacing with the Ministry of Science and Technology and
other agencies. We're beginning to develop that relationship. We
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hope that the opening of our office in Beijing later this year will
help move that process forward.

Chairman D'AMATO. Thank you. It does seem to me like the time
is ripe for another major review by the agency. We'd like to exam-
ine that a little further with you.

I have a quick question for you, Mr. Rock. I understand you have
an executive committee meeting this fall, as you do annually or bi-
annually with the Chinese. I'm curious about how the agenda is
set.

For example, it seems to me that some of the problems that
China has, particularly in the area of the environment, they need
a lot of help on the environment before they wreck it, and some
areas of health and that sort of thing. Are we proactive in estab-
lishing the agenda as to what we think should be going on or are
we kind of on the receiving end from the Chinese? How does that
dynamic work?

Mr. ROCK. Thank you for that question because I think this is
something we've really been looking at carefully. Our White House
Science Advisor Jack Marburger is very engaged in this process
overall. It's his view that we should be doing much more to set the
priorities.

The Executive Secretariat meeting is really geared to look at the
activities that the agencies already have underway and how we can
extend those further. Going into the new areas is something that
we do at the high level JCM discussions. We actually do a fair
amount right now in the environmental area in particular. EPA
has some excellent work that they're doing, air quality work, water
quality management, emissions work, that sort of thing. It's excel-
lent.

The Executive Secretariat meeting will be looking at extension of
those existing activities. The next JCM will take on the bigger new
areas, and I know that Dr. Marburger will be on top of that.

Chairman D'AMATO. When will the next JCM be, next year?
Mr. DRAGNICH. That would be two years from last October.
Chairman D'AMATO. Thank you.
Mr. DRAGNICH. It's a two-year cycle, and then the Executive Sec-

retariat meets in the intervening year, so it will be October of this
year that the Executive Secretariat meets.

Chairman D'AMATO. So there's plenty of time now to fashion an
agenda that we think would be useful.

Mr. ROCK. Absolutely.
Chairman D'AMATO. Thank you.
Cochair MULLOY. Sir, could you identify yourself for the record?
Mr. DRAGNICH. Yes. I'm George Dragnich. I head the Office of

Science and Technology Cooperation under Mr. Rock. I am the U.S.
Executive Secretary for the Executive Secretariat.

Cochair MULLOY. Thank you very much.
Commissioner Dreyer.
Commissioner DREYER. A question for Dr. Weber. I was inter-

ested in your statement that the Chinese educational system is
moving away from elitism. I take it you got that from official num-
bers?
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Dr. WEBER. Yes, very much so. With more than 15 percent of
their 18- to 20-year-old population now enrolled in higher edu-
cation.

Commissioner DREYER. Beware of the official numbers because
they are belied by what the Chinese are saying to each other in
their newspapers. There was a recent report on the nine-year-com-
pulsory education system, which concluded that China was way,
way, way far away from its goal. It also found a large number of
cases in which schools lied about the number of students they had
because they get paid per student. The dropout rate has actually
increased in some areas. Furthermore, there are a lot of complaints
in the Chinese press about the elitism of the system because kids
in urban areas have many more educational opportunities than
those in rural areas. In fact, the government seems to have em-
barked on a practice of practical triage. They all but forget the
rural areas, and the rural areas are still where 70 percent of the
population lives.

You also have 120 million people with I don't know how many
children who are migrant workers. These children do not have ade-
quate access to education. So I would just ask you to bear these
in mind when you say the system is moving away from elitism, be-
cause if you read what the Chinese press is saying, they're worried
that it's moving toward greater elitism.

Cochair MULLOY. Thank you.
Commissioner Reinsch.
Commissioner RE1NSCH. Mr. Rock, I have a couple of questions

for you. You referred to visa review in passing. Is that something
that your Bureau participates in within the State Department for
the people that are coming in pursuant to these agreements?

Mr. ROCK. Mr. Commissioner, my bureau doesn't do it directly,
but I can give you a sense of how the process is done.

Commissioner REINSCH. I know you do that. I just wanted to
know if you participated-

Mr. ROCK. My Bureau does not do it directly, no.
Commissioner REINSCH. Do you get involved at all in the depart-

mental review of the Technology Alert List?
Mr. ROCK. What my Bureau does is to pass the documentation

to our Defense Trade Controls Office, which is in our Nonprolifera-
tion Bureau and to each of the other components of the Bureaus
that are responsible for export control throughout the Department.

Commissioner RE1NSCH. What documentation do you distribute?
Mr. ROCK. The individual proposals. The agreements themselves

and the-
Commissioner RE1NSCH. I see.
Mr. ROCK. -proposals for each of the areas of cooperation from

each of the Federal agencies.
Commissioner REINSCH. I'm a step removed from that. The De-

partment maintains a list of technologies that it cares about, and
it reviews some visa applications in light of that list. It seems to
me that if you are the Science Bureau, among other things, that
you would want to have some role in determining what is on and
off that list, but you don't.

Mr. ROCK. Well, on behalf of the agencies that we represent,
NASA for example and NOAA and USGS and the like, we're very
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interested in assuring that their programs can move forward as
best as possible. But we realize the constraints, the technology con-
straints and the controls that need to be in place. So we are in the
business of trying to move the cooperation forward as best we can,
but we are not in the business of telling our export control people
what should or should not be on that list, so it does create a certain
tension between us and the other guys, as you imagine.

Commissioner REINSCH. I'm trying to increase that tension and
I'm encouraging you to increase that tension. It seems to me that
your role is not to decide what's proliferation sensitive and what
isn't. Somebody else does that and that makes sense. But it seems
to me you can make a meaningful contribution in talking to those
people about what technology is already widely disbursed and what
is not and what technology is generally available. And I assume
what you do too, which is to let them know when a project is par-
ticularly in the interest of the United States Government and have
it go forward.

Okay. Second question, if I may. You also mentioned in your tes-
timony that one of the categories of the 26 relates to standards.
Can you elaborate a little bit. Maybe this is not fair to ask you.
Maybe I should ask somebody from Commerce, but can you elabo-
rate or, if not, supply for the record what is covered by that, what
actual activities are covered by that?

Mr. ROCK. Commissioner, the best thing for me to do would be
to supply you for the record the summary of the NIST activities,
with the National Institute for Standards and Technology, it is a
part of the

Commissioner RE1NSCH. It's all done by NIST?
Mr. ROCK. It's all done by NIST, yes.
Commissioner RE1NSCH. Okay.
Mr. ROCK. And it covers a wide range of activities. Most of it is

exchange of personnel on the standard practices with regard to me-
trology and the standards measurement. These are not technology
exchanges so much as they are information exchanges.

Commissioner REINSCH. Right. Now that's very important. This
came up yesterday, if you recall if you were here, because a lot of
us, including me, view standards as the next big trade barrier
problem, not only with respect to China but primarily with respect
to the EU. But to the extent that we can work with the Chinese
to develop common standards or, more appropriately, our standards
that really gives our exporters a leg up.

Mr. ROCK. I'm actually glad to hear you say that because NIST
is my prime customer in all of our science-and-technology agree-
ments. We have just recently had a discussion with them to ensure
that they're as active as possible, specifically with the EU, since
you mentioned it. This is an area that we think is particularly im-
portant. It's obvious that the commercial impact is huge as a re-
sult.

Commissioner RE1NSCH. Do you have some doubts about their en-
thusiasm?

Mr. ROCK. Not one bit, sir.
Commissioner RE1NSCH. Good.
Mr. ROCK. I went and met with the director himself, and he is

fully committed.
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Commissioner RE1NSCH. Good. Thank you.
Thank you, Mr. Chairman.
Cochair MULLOY. Commissioner Bartholomew.
Commissioner BARTHOLOMEW. Thank you very much, Mr. Chair-

man.
Thank you to our witnesses and thank you both also for your

service. It's something that we all benefit from, so thank you.
Mr. Rock, who decides what scientists participate in these ex-

changes in programs? Is it all government-to-government sci-
entists?

Mr. ROCK. I'm inclined to say it's all government-to-government
scientists, but that really wouldn't be fair to the National Science
Foundation and to Health and Human Services.

Let me just emphasize that the entire agreement, if you look at
the dedicated funds, the entire agreement really is less than $50
million overall, over the past years of this study. And $38 million
of that went to Health and Human Services, 28 million for NIH
and another 5 million or so to CDC. Another 7 million goes to the
National Science Foundation.

So reaching out to the scientific community in the case of bio-
medical and in the case of NSF's activity is far and away the bulk
of the commitment in terms of resources under the agreement. Be-
yond that we are entirely driven by the priorities set by the Fed-
eral agencies themselves. And that's why it's a very important
question about how we are pulling together what the Administra-
tion sees as priorities for cooperation as opposed to what each of
the individual agencies feels they can achieve through a coopera-
tive relationship with a Chinese counterpart.

We are, to some extent, captive to that right now simply as a re-
sult of limited resources.

Commissioner BARTHOLOMEW. And from the perspective of the
Chinese government, it's the government that's deciding which sci-
entists are participating?

Mr. ROCK. Absolutely.
Commissioner BARTHOLOMEW. This might not be the right ques-

tion, but we've been hearing a lot about bringing students over,
university students, graduate students. Do either of you know any-
thing about the process by which those students are chosen in
China who can go abroad to study? How they're identified, how
they're chosen?

Mr. ROCK. I can't speak to the exact process. I can tell you that
we processed 230,000 visas for the Chinese in 2004, and of those
we issued 18,000 visas to Chinese students. It gives you a sense
of the percentages. I have no doubt and all anecdotal information
suggests that they are carefully selected for priority areas of
science.

As I believe I mentioned to some of the Commissioners yester-
day, I don't think that we do over-estimate how strategic that real-
ly is. I think there is a bit of letting a thousand flowers bloom, if
you will, in getting the best and the brightest into U.S. university
systems.

Commissioner BARTHOLOMEW. But they need some sort of Chi-
nese government sponsorship or support in order to go abroad and
study in an American university or Australian university. Again, it
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might not be fair questions to ask you, but I'm trying to under-
stand that process.

Dr. WEBER. I can't speak to the official process, but most of the
Chinese students coming to the United States are not supported
with Chinese government funds. They're supported with family or
private funds.

Commissioner BARTHOLOMEW. Okay. All right. Thank you, gen-
tlemen.

Cochair MULLOY. A final question. I grew up in northeastern
Pennsylvania and I grew up right around the post-Sputnik era,
when there was a lot of Federal money that would help young peo-
ple get educations, graduate educations. I got an NDA, a fellow-
ship. One of my good friends got an NSF fellowship.

He went on and got his Ph.D. in chemistry, taught chemistry, be-
came head of the chemistry at a mid-size university, and I think
is now dean of the science and engineering-or somewhere. So your
money invested in him really went quite far.

Now I know you have a $5.5 billion budget. And I think you still
make grants for students to pursue graduate work. And we heard
yesterday that more and more of the Chinese people who come here
to get educated have incentives by the Chinese government to go
back to China.

In your testimony you tell us that right now 8.7 percent of the
total doctoral degree holders working in U.S. science-and-engineer-
ing occupations are from China. Do the U.S. taxpayers through the
NSF give money to educate Chinese students as opposed to Amer-
ican students? Because when you get one of these fellowships it
makes a big difference in your life. You can contribute a lot to your
society for generations. The people he's trained have been assets
for our society.

Do we give the Chinese students or other foreign students those
NSF and, if so, how much? What is the percent that goes to Amer-
ica and what is the percent that goes to foreign?

Dr. WEBER. The support of graduate students is done in two
ways by the National Science Foundation. One is through fellow-
ships, which are given to individual students. And there is a citi-
zenship or permanent residency requirement to apply for and re-
ceive those fellowships.

Each year NSF gives about 1,000 graduate research fellowships.
Those are all going to U.S. citizens.

The other main mechanism for providing support for graduate
students is through research grants. So a university professor will
apply to NSF for a research grant. That budget can include support
for postdoctoral or graduate student researchers. There is no citi-
zenship requirement in that case. And so the NSF and, therefore,
U.S. Government funds are in some cases being used to support
foreign graduate students working at U.S. universities on projects
led by U.S. researchers.

Cochair MULLOY. Let me just further elaborate on this because
I think it's important. My son went to an elite university. He's in
medical school now. But when he started he had to take all these
science courses and math.

He would come back home and tell me, "Dad, they're all taught
by people from abroad, and I don't understand what they're talking
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about. It's very difficult." The people who apply for these research
grants, they may be foreign citizens at the university, and they
might then choose to bring other foreign students to benefit from
that. Would that follow? I think that would follow.

So is this of any concern to anybody, the fact that our systems
are loaded with this makes it that the American students that
might want to go into this and may stay here with their lives have
less incentive or are not nurtured to go into this kind of stuff? And,
if so, is that something we ought to address or think about how to
address?

Dr. WEBER. That certainly is a big concern. As was discussed in
yesterday's testimonies, one way of looking at this is we need to
have a world-class, world-competitive higher education system that
is advancing the frontiers of science and technology. We need to get
good people from wherever we can. In that sense we're, the United
States, is benefiting tremendously from the foreign talent that
we're attracting here.

Many, many faculty at U.S. universities are from abroad. The
National Science Foundation does not require that they be U.S.
citizens in order to apply. They have to be employed at a U.S. insti-
tution. NSF grants go to U.S. institutions.

Cochair MULLOY. They go to a professor who applies. And then
he can hire people with that grant, right?

Dr. WEBER. Yes. Yes.
Cochair MULLOY. So he may hire people from his home country?
Dr. WEBER. If those individuals came to work with that re-

searcher as a postdoc or a graduate student, certainly, yes, he
could use that support-

Cochair MULLOY. Is there a debate among the scientific commu-
nity on whether this is a problem or whether we should be rethink-
ing what we're doing here, or does everybody think this is the way
it should go?

Dr. WEBER. The other half of your question was whether or not
we shouldn't be encouraging and giving incentives to U.S. citizen
students and researchers. The answer is absolutely, yes. It's not a
situation where we have a long line of U.S. citizens waiting to get
into the graduate degree programs to be postdocs, to be professors.
It's a situation where there's a large demand for that. Without the
foreign talent coming in, we wouldn't be able to fulfill that-

Cochair MULLOY. I just want to finish this up, because I think
there's something going on here.

When I was in college the head of the history department encour-
aged me to take the Foreign Service exam, and that direction had
an enormous influence on me. If a foreign professor is the head of
some department, he may turn off the American kids who can't un-
derstand him, or whatever. I think there's some problem with nur-
turing our own students to go into this. I think people ought to be
thinking about it in some way or another. Enough said, but I think
there's an issue here that needs further discussion.

Thank you very much for being here, both of you. This has been
enormously helpful.

We're going to take a five-minute break and then we have two
other panelists, so thank you.

[Recess.]
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PANEL VII: CHINA'S IPR PROTECTIONS AND THE U.S.
ENTERTAINMENT INDUSTRY

Chairman D'AMATO. In our last two panels of this inquiry into
China's high-technology development and what it means for U.S.
economic and technological competitiveness, we will hear from ex-
perts on China's intellectual property rights protection.

On the current panel we have Mr. John Malcolm, Senior Vice
President and Director of Worldwide Anti-Piracy Operations for the
Motion Picture Association of America; and Darcy Antonellis, Sen-
ior Vice President of Worldwide Anti-Piracy Operations for Warner
Bros. Entertainment, Incorporated.

We look forward to this perspective from the entertainment in-
dustry and note that the entertainment industry together with
aerospace, is really the leading signature industry in the United
States. What happens to it is of great interest to this Commission.

We'll put your full testimony in the record if you would summa-
rize it in seven or eight minutes and then we'll go to Q&A.

Mr. Malcolm.

STATEMENT OF JOHN G. MALCOLM
SENIOR VICE PRESIDENT AND DIRECTOR
WORLDWIDE ANTI-PIRACY OPERATIONS

MOTION PICTURE ASSOCIATION OF AMERICA
ENCINO, CALIFORNIA

Mr. MALCOLM. Mr. Chairman, fellow Commissioners, I'm very
pleased to have the opportunity to appear before you today on be-
half of the Motion Picture Association of America and its inter-
national sister organization the Motion Picture Association to dis-
cuss China's progress in implementing effective intellectual prop-
erty rights protection and enforcement, as well as its progress in
opening its markets for legitimate film products.

The 1995 USTR negotiated intellectual property rights agree-
ment and the November 1999 U.S. Government-China Agreement
for China's entry into the World Trade Organization were intended
to provide market access opportunities for American entertainment
companies and to address the unchecked piracy of movies.

Since 1995 American entertainment firms have invested heavily
in the Chinese market, exporting films to China, co-producing films
in China, distributing Chinese films abroad, investing in the con-
struction of new theaters and the modernization of old ones,
hosting Chinese film festivals in the U.S., and sponsoring training
sessions.

Despite extensive efforts and steady investments by the MPAA
and its member companies in the audio/visual market in China,
strong support from the U.S. Government, and continuous dialogue
with Chinese authorities, we have only seen limited progress thus
far with respect to both increased market access for American en-
tertainment companies and the fight against movie theft, which
still flourishes.

Strict market access barriers and rampant piracy continue to
thwart efforts to deliver legitimate entertainment products in
China, hurting both the Chinese and American film industries. Al-
though box offices revenues for U.S. films in China were up in
2004, this did not begin to make up for the nearly 60 percent de-
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cline in theatrical revenues that our members experienced in China
from 1996 to 2003.

As a result of Chinese-government-imposed trade barriers that
limit the importation of legitimate film products, thereby giving pi-
rates free rein to fill the great demand that exists in China for U.S.
films, and an insufficient law enforcement response, piracy in
China has reached levels not seen since 1995.

In 2004 it's estimated that our members lost $280 million due to
piracy in China, an increase of over $100 million from the already
deplorable losses that they suffered in 2003. As you no doubt are
aware, the American motion picture industry is a vital component
of our economy. The American broadcast and motion picture indus-
tries accounted for $108.4 billion to the 2001 U.S. gross domestic
product. And the success of U.S. films abroad is a major facet of
the industry's revenue.

While most U.S. industries struggle with trade deficits, the
American motion picture industry has a trade surplus with every
country with which we do business and directly employees approxi-
mately 500,000 U.S. workers. With respect to China, the reality is
the trade in the theatrical market is essentially a one-way street.

As the box office potential for U.S. films in China remains ane-
mic because of access restrictions and piracy, U.S. companies are
importing Chinese films into the U.S. and other markets, which re-
sults in considerable revenue for Chinese producers and which
helps the Chinese economy. Chinese films have done very well in
the United States, grossing tens of millions of dollars and bene-
fiting enormously from strong marketing and wide distribution ar-
ranged by U.S. distributors.

For example, in the U.S. alone Crouching Tiger, Hidden Dragon
grossed $125 million. Hero opened at number one in the box offices
as soon as it was released and grossed of $50 million. And to date
House of Flying Daggers has grossed over $10 million.

In sharp contrast, the total box office generated in China for all
U.S. films last year was about $60 million. And, by the way, U.S.
companies are only allowed to receive 13 to 14 percent of that
money, the precise amount to be determined by the Chinese gov-
ernment. From our perspective this is unacceptable. China must
demonstrate its serious commitment to providing adequate market
access for our film products and to effectively protecting them from
being stolen on a massive scale.

Market barriers that invite piracy and prevent the legitimate dis-
tribution of U.S.-filmed entertainment must be removed.

I've outlined a number of specific proposals in my written sub-
mission about ways to eliminate restrictions on market access in a
full and fair way and about ways in which the Chinese government
could effectively combat piracy. They're fairly straightforward, such
as an end to government-imposed film quotas and theater blackout
periods; an end to restrictions on foreign investment and revenue
sharing; an end to strict limits on the number of foreign importers
and distributors who are permitted to operate within China.

They also call for increased enforcement efforts, the establish-
ment of reasonable criminal thresholds, the imposition of deterrent
sentences, and the dissemination of government-sponsored mes-



239

saging to the Chinese public about the illegality of and real harms
caused by copyright piracy.

I look forward to exploring some of these proposals with you
today and to answering any questions you may have. Thank you.

[The statement follows:]

Prepared Statement of John G. Malcolm
Senior Vice President and Director, Worldwide Anti-Piracy Operations

Motion Picture Association of America, Encino, California

Dear Mr. Chairman and fellow Commissioners,
I am pleased to have the opportunity to appear before you today on behalf of the

Motion Picture Association of America (MPAA), and its international sister organi-
zation the Motion Picture Association (MPA), to discuss China's progress in imple-
menting effective intellectual property rights protection and enforcement, as well as
its progress in opening its market for legitimate product.

The Motion Picture Association of America represents seven major studios that
produce and distribute filmed entertainment-theatrical motion pictures, home
video entertainment and television programming-all around the world including
China. Our members include Buena Vista International, Inc., Metro-Goldwyn-Mayer
Studios Inc., Paramount Pictures Corporation, Sony Pictures Releasing Inter-
national Corporation, Twentieth Century Fox International Corporation, Universal
International Films, Inc., and Warner Bros. Pictures International, a division of
Warner Bros. Pictures Inc.

The 1995 USTR-negotiated intellectual property rights agreement and the Novem-
ber 1999 USG-China agreement for China's entry into WTO were intended to pro-
vide market access opportunities for American entertainment companies, including
our members, and to address the unchecked piracy of movies. Since 1995, American
entertainment firms have invested heavily in the Chinese market: exporting films
to China, co-producing films in China, distributing Chinese films abroad such as the
recent U.S. releases of "Crouching Tiger Hidden Dragon," "Hero," 'House of Flying
Daggers," and "Kung Fu Hustle," investing in the construction of new theaters and
the modernization of old ones, hosting Chinese film festivals in the U.S., and spon-
soring training sessions.

Despite extensive efforts and steady investments by the MPA and its member
companies in the audiovisual market in China, strong support from the U.S. Gov-
ernment and continuous dialogue with Chinese authorities, we have seen only lim-
ited progress thus far with respect to both increased market access for American
entertainment companies and the fight against the piracy of movies, which still
flourishes. Strict market access barriers and rampant piracy continue to thwart ef-
forts to deliver legitimate entertainment products in China, hurting both the Chi-
nese and American film industries. Although box office revenues for U.S. films in
China were up in 2004, this did not begin to make up for the 60% decline in theat-
rical revenues that our members experienced in China from 1996 to 2003.

As a result of Chinese government imposed trade barriers that limit the importa-
tion of legitimate filmed products, thereby giving the pirates free reign to fill the
great demand that exists in China for U.S. films, and an insufficient law enforce-
ment response, piracy in China has reached levels not seen since 1995. In 2004, it
is estimated that our members lost $280 million (USD) due to piracy in China, an
increase of more than $100 million (USD) from the already deplorable losses suf-
fered in 2003.

As you, no doubt, are aware, the American motion picture industry is a vital com-
ponent of our economy. The American broadcast and motion picture industries ac-
counted for $108.4 billion of the 2001 U.S. GDP. The success of U.S. films abroad
is a major facet of the industry's revenue. While most U.S. industries struggle with
trade deficits, the American motion picture industry has a trade surplus with every
country in which we do business, and directly employs approximately 500,000 U.S.
workers.

With respect to China, the reality is that trade in the theatrical market is essen-
tially a one-way street. At the box office potential for U.S. films in China remains
anemic because of access restrictions and piracy, U.S. companies are importing PRC
films into the U.S. and other markets, which results in considerable revenues for
Chinese producers and which help the Chinese economy. Chinese films have done
well in the United States, grossing tens of millions of dollars and benefiting enor-
mously from strong marketing and wide distribution arranged by U.S. distributors.
For example, in the U.S. alone, "Crouching Tiger Hidden Dragon" grossed over $125
million (USD); "Hero" opened at #1 in the box office as soon as it was released and
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Sossed over $50 million (USD); to date, "House of Flying Daggers" has grossed over
10 million (USD). In sharp contrast, the total box office generated in China for all

U.S. films last year was about $60 million (USD), and, by the way, U.S. companies
are only allowed to receive 13% to 14% of that money, the precise amount to be de-
termined by the Chinese government.

From our perspective, this is unacceptable. China must demonstrate its serious
commitment to provide adequate market access for our filmed products and effective
protection against piracy. Market barriers that invite piracy and prevent the legiti-
mate distribution of U.S. filmed entertainment must be removed.

Because China has, thus far, failed to make any of these changes, the MPA joined
the rest of the copyright industry members of the International Intellectual Property
Alliance (JIPA) in supporting the IIPA's Special 301 recommendation that USTR im-
mediately request consultations with China in the World Trade Organization, and
that it place China on the Priority Watch List pending an out-of-cycle review to be
concluded by July 31, 2005, at which time appropriate additional actions can be
taken including the possibility of establishing a dispute settlement panel in the
WTO.

I would now like to briefly review the current situation and provide some specific
recommendations on what needs to be done.

MARKET ACCESS RESTRICTIONS SUFFOCATE LEGITIMATE MARKET
As I stated above, current government imposed restrictions on the importation

and exhibition of foreign audiovisual content deprives Chinese consumers of access
to legitimate audiovisual content, thereby creating opportunities galore for pirates
to fill that existing need by providing stolen media containing uncensored and
untaxed content. Legitimate market potential in China continues to be impacted
most severely by:

(i) lack of competition in the distribution of film because the Chinese government
permits only one film importer and two film distributors, both of which are
components of the same monopoly managed by the State Administration of
Radio Film & Television (SARFT);

(ii) a quota of 20 non-local films per year to be distributed on revenue sharing
terms to be determined solely by the Chinese government;

(iii) limits on the retail sale of legal home entertainment; and
(iv) government-imposed restrictions on foreign investment, foreign channel car-

riage, and programming content in the television sector.

These restrictions on foreign audiovisual products tilt the market environment
heavily in favor of pirates, who obey none of the government's regulations and re-
strictions, while capturing at least 95% of the U.S. audiovisual industry market's
sales in China. The unchecked piracy of local and foreign films provides clear evi-
dence that the current market access regime does not meet Chinese consumer de-
mands and will cause the Chinese entertainment industry to suffer.

I would now like to offer specific recommendations as to what we believe the Chi-
nese government must do to strengthen the market for legitimate audiovisual prod-
ucts and to combat widespread piracy:

Market Access
" Set a fixed timetable for the removal of the limits, restrictions, and structural

distortions on imported audiovisual products, and allow a free and competitive
marketplace to develop in which Chinese consumers, not the Chinese govern-
ment, are able to determine which films and other audiovisual products are
most appealing to them.

* Film: (1) eliminate the government imposed import monopoly; (2) eliminate the
government imposed distribution duopoly; (3) remove film import restrictions
and the unreasonably low quota (currently 20 films per year) on the number
of revenue-sharing films that are permitted into China; (4) eliminate govern-
ment determination of box office revenue percentage shares; (5) eliminate gov-
ernment determination of which films will be imported and when they will be
released; (6) institute a ratings system with age classifications which will oper-
ate quickly, efficiently, and transparently; and (7) eliminate "black-out" periods
when new releases of non-local films are denied screen time.

* Home Video: (1) streamline and expedite the licensing process for retail outlets
by designating one authority with the power to grant retail licenses; (2) ensure
import duties are based solely on the value of the imported physical media, not
on potential royalties which may never come to fruition; (3) remove restrictions
on replication and home video licensing agreements; and (4) streamline and im-
prove the censorship process.
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* Television: (1) permit foreign satellite channels to be carried on local cable sys-
tems; (2) streamline and expedite the censorship process; (3) reduce local con-
tent restrictions; (4) continue to reduce investment limitations; and (5) elimi-
nate the local uplink requirement.

" Internet/E-Commerce: (1) Designate one governmental body with administra-
tive authority over matters relating to the Internet; (2) establish consistent,
centralized, and transparent regulations of the Internet with policies that re-
flect and reinforce the provisions of copyright laws by protecting content and
punishing infringers with stiff administrative criminal penalties, and which in-
clude potential liability for Internet service providers (ISPs) for piracy related
offenses and satisfactory notice-and-takedown measures for websites offering
pirated materials; (3) ensure guaranteed access to a secure environment for le-
gitimate media suppliers to offer the products or services; and (4) implement
prohibitions on registering, trafficking in, or using a domain name with bad-
faith intent to profit from the goodwill of a trademark belonging to another en-
tity (commonly known as cybersquatting); and (5) clarify existing ambiguities
and cure deficiencies in the Copyright Law pertaining to the circumvention, al-
teration or deletion of electronic rights management systems and to temporary
copies so as to comply with the clear letter and spirit of the protections afforded
in the World Intellectual Property Organization (WIPO) Copyright Treaty.

PIRACY FILLS THE VOID
Piracy is ubiquitous in China, filling the void created by strict limitations on for-

eign access to the legitimate market. China has the highest piracy rate in the Asia
Pacific region, estimated at 95% in 2004, and adequate measures are not being
taken to address the problem. No legitimate supplier of films, whether local or for-
eign, can compete with pirates who pay no taxes, endure no censorship obligations,
and bear none of the costs of running a studio.

204 As a Paciic Region Pracy Rates and Losses
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China: PiracyIManufacturinq Capacity

There is an immense illegal optical disc manufacturing capacity in China, far in
excess of domestic demand. China's total optical disc manufacturing capacity from
recognized and licensed replication facilities (not including blank CD-Rs) is 2.67 bil-
lion discs annually, which does not include the millions of discs that are produced
in underground, unlicensed facilities. In addition to fulfilling the unmet demand for
domestic consumption, huge numbers of these discs are illegally exported to other
countries, thereby infecting those markets too.

Understanding and Solutions estimated that in 2003, 69% of the VCD and 85%
of the DVD discs manufactured in China were pirate product.

Home Enitutainment Manufacturing
Pirate vs. Legitimate
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The abundance of pirate optical discs in China is evidenced by the low prices for
those discs, lower than anywhere else in the region.

Asia Pacific Region: Prices for Pirate DVDs

Country Pirate DVE) (USD) Country Pirate DVD (USD)

China 0.60 1a 34

Hong Kong 2 56 3 85 New Zealand 7 50

Indonesia 1 22: Singapore 7 00

Thailand 375

* Pirate Exports: The export and transshipment of pirate optical discs from and
through China continues to grow at alarming rates. Exports of pirated DVDs
from China to the U.S., the UK, and other countries have increased steadily
over the last three years and show no signs of abating. Although MPA appre-
ciates the assistance of Customs, the fines and penalties that are generally lev-
ied against pirates who are apprehended are considered low and not deterrent.
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" Television Piracy: There has also been a significant increase in cable and
VOD piracy in China. Provincial television stations routinely make unauthor-
ized broadcasts of MPA member company titles, often relying upon counterfeit
"letters of authorization" or "licenses" from companies in Thailand, Hong Kong,
and Taiwan, which purport to convey broadcast rights. There are approximately
1,500 registered cable TV operators in China and 45 digital TV operators, serv-
ing more than 100 million households, all of which routinely include pirate
product in their programming. Very few enforcement actions have been taken
to date.

" Internet Piracy: Internet piracy involving illegal hard good sales and unau-
thorized downloading and streaming of MPA member company films is also on
the rise. A large number of Chinese ISPs host these infringing websites. In
2004, MPA sent out 3,905 cease-and-desist letters to ISPs in China, requesting
the ISPs to "take down" infringing websites, compared with 444 such letters in
2003. While overall compliance rates are difficult to discern, we do know that
when such notices were sent to non-P2P targets (mostly streaming sites), the
compliance rate was a very disappointing 17%.

" Losses Due to Piracy: Theatrical feature films are released in a sequential
pattern-first in cinemas, then in home video, and later in television. It is the
hope of every film producer that the release pattern can generate revenues suf-
ficient to recoup the investment in the film and, hopefully, return some profit
for investors and for reinvestment into new projects. Piracy adversely affects
every phase of the recoupment process. From 1998 to 2003, piracy-related losses
to U.S. film companies topped $740 million (USD) in China. In 2004, piracy-
related losses in China are estimated to reach $280 million (USD). Piracy is not
only stifling foreign importers, it is crippling the entire Chinese film industry-
studios and the cinemas.

" Government Will: Government recognition of the piracy problem, although im-
proving, still has a long way to go. The bottom line is that China's actions have
not produced substantial progress toward a significant reduction in copyright
infringement levels, as had been promised by Vice Premier Wu Yi at the U.S.-
China Joint Commission on Commerce and Trade (JCCT). Moreover, China has
not met its WTO TRIPS commitment to provide effective enforcement, particu-
larly criminal enforcement, against piracy "on a commercial scale," nor has it
honored its continuing bilateral obligations as reflected in the 1995-1996 bilat-
eral agreements and action plans. Although the MPA welcomed the 2004 an-
nouncement by Vice Premier Wu Yi of an P protection campaign across China,
and the establishment of a National PR Protection Office (NPO), and takes
note of the fact that there has been a recent increase in raiding activity and
better coordination of administrative enforcement efforts in various regions,
those efforts, while welcome developments, have had little to no effect on the
piracy situation. Criminal copyright cases against pirates are extremely rare in
China, and there has been insufficient government messaging to Chinese con-
sumers regarding piracy.

" Lack of Deterrence: Current law in China does not contain deterrent pen-
alties and contains inordinately high criminal thresholds, which preclude ef-
fective prosecution and sentencing (more than 99% of raids currently result in
administrative fines, most of which are quite low and do not act as a serious
deterrent). The recently-amended Supreme People's Court's "Judicial Interpre-
tations" do little to help the situation, lowering only slightly the monetary
thresholds (which continue to be calculated at pirate prices, rather than legiti-
mate retail prices) that must be achieved before a prosecution can be under-
taken. There are additional problems regarding the definition of distribution,
penalties/criminality of importing and exporting of pirate products, the rules
with respect to repeat offenders, and other areas of the Interpretations. Unfor-
tunately, we believe that these minor changes to existing law are highly un-
likely to result in a sufficient number of criminal cases being brought or high
enough penalties being imposed which might otherwise send a real message of
deterrence. Finally, criminal enforcement of copyright piracy continues to be
burdened by the fact that Articles 217 and 218 of China's criminal code require
a demonstration that piracy is occurring for the purpose of making a profit,
something very difficult to demonstrate in the online environment. TRIPS re-
quires criminalization of "copyright piracy on a commercial scale"-not just pi-
racy for the purpose of making a profit.

In our opinion, the Chinese government should take the following steps to help
curb the rampant piracy situation that currently exists:
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" Fixed Timetable: Establish a fixed timetable to reduce piracy from its current
level of over 95%, setting as an immediate goal reducing piracy levels to less
than 50% by the end of 2005.

" Criminal Threshold: Immediately reduce or eliminate the high criminal
thresholds (and accompanying procedural hurdles) that prevent the effective ap-
plication of the criminal law to audiovisual piracy-the only way to significantly
reduce piracy in China. Sending major criminals to jail is key to bringing this
form of large scale, criminal activity under control.

" National Task Force: Under Vice Premier Wu Yi's leadership, establish a na-
tional Anti-piracy Criminal Task Force to deter all forms of optical disc factory
piracy, wholesale and retail piracy, and online piracy of software, books, music,
games, filmed entertainment, and the like. This Anti-Piracy Task Force should
engage in a transparent, well-publicized, and sustained national campaign to
prevent and punish criminal acts of piracy occurring within the country and at
its borders.

" Criminal Code Amendment: Amend the Criminal Code to clarify its full and
effective application to all piracy crimes (including enterprise end-user piracy
of software), thus bringing it into compliance with TRIPS.

" Administrative Fines: Significantly increase administrative fines for piracy
and better utilize that process against all forms of piracy, including enterprise
end-user piracy of software.

" Copyright Law: Through amending its copyright laws or implementing regula-
tions, China should correct the deficiencies in its implementation of the WIPO
Copyright Treaty and WIPO Performances and Phonograms Treaty, and should
ratify those two treaties. As stated above, although China revised its copyright
law in October 2001, deficiencies remain, including the unreasonably high
threshold of commercial piracy necessary to trigger a criminal prosecution, and
penalties that are not deterrent. China's failure to apply the criminal law to pi-
racy is "in practice" a violation of TRIPS Articles 41 and 61 (requiring enforce-
ment which "on the ground" deters further infringements, effective ex parte
civil search orders, and specific deterrent "criminal" remedies). Further, Chi-
na's copyright laws should (1) criminalize end-user piracy; (2) add reference to
all the exclusive rights now provided in the law, particularly the new WIPO
treaties rights and unauthorized importation; (3) add criminalization of viola-
tions of the anti-circumvention provisions and rights management information;
(4) criminalize Internet offenses that are without "profit motive" but which have
an adverse impact on rightholders "on a commercial scale"; (5) eliminate distinc-
tions between crimes of entities and individuals; and (6) increase the level of
penalties overall.

" Public Awareness: The government must make a much stronger effort to
build consumer awareness of the dangers and penalties of engaging in piracy.
Not only does piracy drain the national economy, it invariably fosters an expan-
sion of other forms of criminal activity, including tax evasion and avoidance of
censorship laws. All enforcement actions and prosecutions should be accom-
panied by heavy media coverage, spreading the message that the government
considers piracy to be a serious offence. The Chinese government has dem-
onstrated on innumerable occasions that, when it wants to do so, it can shape
powerful forces in its society through enforcement efforts and extensive media
coverage. It can do the same with piracy.

CONCLUSION
Mr. Chairman, on behalf of the Motion Picture Association of America, as well as

the thousands of law-abiding people who work in the movie industry and whose live-
lihoods are threatened by piracy, I want to thank you again for inviting me to tes-
tify today. I would be happy to answer any questions you may have at this time.

Cochair MULLOY. Thank you very much, Mr. Malcolm.
Ms. Antonellis.

STATEMENT OF DARCY ANTONELLIS, EXECUTIVE VICE PRESIDENT
DISTRIBUTION AND TECHNOLOGY OPERATIONS

SENIOR VICE PRESIDENT, WORLDWIDE ANTI-PIRACY OPERATIONS
WARNER BROS. ENTERTAINMENT INC., BURBANK, CALIFORNIA

Ms. ANTONELLIS. Thank you and good morning, Mr. Chairman
and Commissioners. I'm honored to be here today on behalf of War-
ner Bros. Entertainment, one of the seven member studios that
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fund and work collaboratively with the Motion Picture Association,
our trade organization.

The Commission's hearings over the last two days regarding
China, its high-tech development, as well as its government's views
towards IPR and foreign-market access are important issues that
must be understood and addressed if our industry, the filmed en-
tertainment industry, can hope to build viable businesses and part-
nerships in China.

While I know there are studio members who are experiencing the
same level of frustration in the efforts to enter the China market,
given Warner Bros. long history in the region, we hope to share
some firsthand knowledge and experiences with you today.

Warner Bros. was the first studio to establish distribution ar-
rangements in China. We opened our first office in Shanghai in the
'20s. And since the mainland was reopened to foreigners, we have
been expanding our participation in all areas of the entertainment
spectrum, providing local employment and utilizing local services.

We were the first studio to film on location in the PRC with Ste-
ven Spielberg's Empire of the Sun and to release an American
blockbuster, The Fugitive, in 1994. Today our priorities include
support of the local China film industry, investment in local pro-
duction and support of a local creative community to preserve the
industry's art form.

We have invested heavily in bringing state-of-the-art multiplex
cinemas to more than 30 cities so that consumers can experience
high quality movie going. We've recently partnered with a local dis-
tributor to expedite delivery of high-quality DVDs in the market at
competitive prices. And our international television distribution
group has partnered with CCTV for television in-country distribu-
tion.

We have invested our resources and capital in China because we
believe it has the potential to be a significant player in the filmed
entertainment industry.

Contrary to some beliefs, the Chinese consumer has not only
money to spend but also the willingness to spend it. Of its 1.3 bil-
lion population, China boasts an urban population of approximately
38 percent, which has been growing by one percent annually for
the past decade.

In the decade post 1989, China's annual GDP growth rate had
remained steadily high, between seven and 14 percent. The latest
figure for 2004 was roughly 1.65 trillion. Consumer spending in '04
was up 13.3 percent over the previous year at 650 billion with dis-
posable income increasing over 7.7 percent.

Where is this money being spent? Seventy-four billion roughly on
dining. Another 74 billion on travel and tourism. Thirty on IT
items such as PCs and iPods. And 9 billion on cosmetics.

Looking at the media space, 26 billion on cell phone usage and
2.2 billion on cable TV. Yet with all of that disposable income, the
filmed entertainment industry's revenues are several magnitudes
smaller, at a mere 180 million. That includes all releases both local
and foreign.

Based upon other foreign industries prospering in the market, we
believe given proper market access as well as IPR support, filmed
entertainment can prosper in China and its new economy.
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Philips, which has been allowed to make a hundred percent for-
eign investment in its China operations, saw its 2003 revenues rise
11.9 percent from '02 with China representing 20.6 percent of their
worldwide revenues for 2004, or 7.5 billion. Likewise, Dell, Proctor
and Gamble, Coca-Cola, and Yum Brands all have achieved similar
acceptance and financial success in the China market.

Coke's China market share is now 10.7 percent of its global reve-
nues. Clearly many industries have been allowed to flourish and
have tapped into a very lucrative consumer base in China.

Now let's compare the situation to the filmed entertainment in-
dustry, as represented by the MPAA member companies. As John
Malcolm testified earlier, our issues can be broken down into two
components: Market access and Piracy.

The two are closely coupled. To promote market stability, let
alone growth, both areas must be addressed simultaneously to pro-
vide a proper foundation for business development. As one of the
largest creators and distributors of content around the world, we
continue to experience challenges in China to build viable cinema-
going, theatrical, home video, and television distribution businesses
with restrictions that impede acceptable market access and con-
tinue to allow the piracy market to develop.

Our competitors are the pirates. We accept that theft is always
a component of our business plan. However, theft left unchecked
and supported by new technology that facilitates the viral, illegal
distribution of our copyrighted works makes it impossible to create
a competitive strategy.

What's most encouraging based upon internal research con-
ducted, was that Chinese consumers do recognize and are willing
to pay for quality product. In fact, a statistically significant portion
of those polled commented that if they knew that they could reli-
ably purchase high quality DVDs that were available at cost-com-
petitive prices, they would buy such product and avoid buying pi-
rated product.

Looking more specifically at our issues, market-access restric-
tions covering both investment options and business-development
options continue to be severe. Investment restrictions limit our con-
trol to operate as we would within a free market and create risk
profiles that simply make even minority investments challenging.

Warner Bros. entered into joint ventures with the goal to con-
struct high quality cinemas in several urban areas, to enable local
citizens the ability to experience true cinema, versus the outdated
and dirty theaters typically available. But to make these cinemas
profitable and justify our construction costs, there must be a con-
sistent flow of locally produced as well as foreign films available for
exhibition.

Current film quotas, as John mentioned earlier, are approxi-
mately 20 per year for all foreign films, which, by the way, the
state is currently evaluating and looking to reduce further to 14,
and an extremely cumbersome censorship or approval process
makes getting product to the market on time almost impossible.

As nice as these theaters are, by not having adequate product
flow into the theatrical market on an expedited basis, we simply
can't compete with the 2.6 billion disc DVD-manufacturing capacity
in the market that helps to fuel pirate product flow. For our theat-
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rical-distribution business, there are issues that revolve around the
following: Release approvals-we are given specific dates when we
can release a title; the censorship process is very complex; the lev-
ies that we must pay for importing our features; and, last, strict
prohibitions on media buying and direct contact with the media to
even promote the film.

Our home video distribution business in 2004 created a local
joint venture intended to compete against the piracy market by of-
fering DVDs for sale on an expedited basis and cost-competitively
priced. These highly produced DVDs are made available in retail
outlets identified to have the same goals as ours: Sell legitimate
product at competitive prices and in a pleasing retail environment.

Here too, inconsistent audio/visual licensing parameters, restric-
tions on foreign ownership, unofficial yet observed caps on foreign
home video releases, and import duties all represent obstacles to
making this business viable.

And financially, on the piracy front, every title released in the
U.S. is available in the pirate market in China. If a title is released
first in the U.S., one can be assured that a pirated camcorded
version was made and, via the Internet, downloaded in China to be
used as the master for manufacturing pirated discs and are on the
streets within 24 to 48 hours, all locally subtitled and locally pack-
aged.

This is one reason why we are grateful for the recent passing of
the Family Entertainment and Copyright Act, which makes
camcording in the U.S. a felony.

Inconsistent enforcement activities and recently lowered yet po-
tentially ineffective criminal thresholds make protection of our IP
almost impossible. This lack of deterrence coupled with incon-
sistent messaging to consumers only facilitates piracy growth, both
of hard goods and via the Internet.

In closing, the filmed entertainment industry and certainly War-
ner Bros. is willing and able to take up the challenges associated
with new market development, but to do so we need market reform
and legislative reform that supports IP protection and increases en-
forcement. In China the consumer's appetite for filmed entertain-
ment is significant and increasing. Unfortunately without proper
reforms and aggressive enforcement strategies, any new business
scenario that we will offer is greatly compromised by an unre-
stricted and increasingly sophisticated piracy market.

I thank you for your time and attention.
[The statement follows]

Prepared Statement of Darcy Antonellis
Executive Vice President, Distribution and Technology Operations

Senior Vice President, Worldwide Anti-Piracy Operations
Warner Bros. Entertainment Inc., Burbank, California

China's IPR Protections and the U.S. Entertainment Industry

Good morning, Mr. Chairman and Commissioners,
I'm honored to be here today on behalf of Warner Bros. Entertainment Inc., a

filmed entertainment creator and distributor and owners of one of the largest com-
mercial theatrical and television libraries in the world.

The Commission's hearings over the last two days regarding China, its high-tech
development as well as its government's views towards IPR and foreign market ac-
cess are important issues that must be understood and addressed if our industry,
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the filmed entertainment industry, can hope to build viable businesses and partner-
ships in China.

While all Hollywood Studios are experiencing the same level of frustration and
disappointment in our efforts to enter the China Market, given Warner Bros. long
history in the region, we hope to share some firsthand experiences with you today.
Warner Bros. was the first Studio to establish distribution arrangements in China.
We opened our first office in Shanghai in the twenties and since the Mainland was
reopened to foreigners, we have been expanding our participation in all areas of the
entertainment spectrum, providing local employment and utilizing local goods and
services whenever possible. We were the first studio to film on location in the PRC
with Steven Spielberg's "Empire of the Sun," and to release an American block-
buster, "The Fugitive," in 1994.

Today, our priorities include support of the local China film industry. Investment
in local productions and support of the local creative community preserves our in-
dustry's art form. Today we've invested heavily in bringing state of the art multiplex
cinemas to more than 30 cities so that consumers could experience quality movie-
going. We've recently partnered with a local distributor to expedite delivery of high
quality DVDs into the market at competitive prices and our International Television
Distribution group has partnered with CCTV, bringing American programming to
the PRC and Chinese programming to an international audience.

We have invested our resources and capital in China because we believe it has
the potential to be a major market for the filmed entertainment industry.

Contrary to some beliefs, the Chinese consumer has not only money to spend, but
the willingness to spend it. Of the 1.3 billion people, China boasts an urban popu-
lation of 38%, which has been growing by one percent annually for the past decade.
In the decade post 1989, China's annual GDP growth rate has remained steadily
high, between 7 and 14%, the latest figure (for 2004) $1.649 trillion. Consumer
spending in 2004 was up 13.3% over the previous year, at $651.8 billion. Disposable
income has risen 7.7% for urban residents to $1,138.4 trillion and 6.8% for rural
residents, to $651.8 trillion.

And where is this money being spent? $74 billion on dining, another $74 billion
on Travel and Tourism; $30 billion on IT items such as PCs, iPods, Digicams, etc.,
$9 billion on cosmetics and $2 billion on other luxury goods.

Looking at the media space, the Chinese consumers have spent $26 billion on
Wireless phone usage, $2.2 billion on Cable TV; $1.2 billion on newspapers, and
$298 million on online gambling. Yet with all of this disposable income, the filmed
entertainment industry's revenues are several magnitudes smaller, at $180 million.
This includes ALL releases, local and foreign.

Based upon other foreign industries prospering in the market, we believe given
proper market access as well as IPR support, filmed entertainment can prosper as
well. Philips, which has been allowed to make a 100% foreign investment in its
China operations, saw its 2003 revenues rise 11.9% from 2002 to 2003, and China
represented 20.60% of their worldwide revenue for 2004 or $7.5 billion.

Likewise, Volkswagen has done well in China, where it has been allowed to invest
50% of foreign funds in its venture. Its revenues have grown more than 53% from
'02 to '03, in a year where total revenues only grew 4.9%. Dell, Procter and Gamble,
Coca-Cola, Yum Brands-all have achieved similar acceptance and financial success
in the China Market, and all those companies have been allowed to bring 100% for-
eign investment capital to do so. Coke's China market share is now 10.70% of its
global revenues. Yum Brands is as high as $13.35%. Clearly, many industries have
been allowed to flourish and have tapped into a very lucrative consumer base in
China.

Now let's compare this situation to the film distribution industry. The data avail-
able illustrates both a clear and compelling story. In 2004, worldwide box office rev-
enues were approximately $25 billion yet, of that, China box office was approxi-
mately $62 million or four tenths of one percent of total box office (see appendix-
Table 1). Other statistics are encouraging and disheartening at the same time.
While the GDP and Urban Per Capita Income has risen steadily, there has been
a corresponding decline in box office revenues. While worldwide revenues have
shown steady growth from 1998 through 2004, the China box office actually per-
formed slightly lower in comparison to its 1998 level (see appendix Table 2).

As represented by the MPA member companies, our issues can be broken down
into two components: Market Access and Piracy.

The two are closely coupled. To promote market stability (let alone growth), both
areas must be addressed simultaneously to provide a proper foundation for business
development. As one of the largest creators and distributors of content around the
world, we continue to experience challenges in China to build viable cinema-going,
theatrical, home video and television distribution businesses with restrictions that
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impede acceptable market access and continue to allow the piracy market to de-
velop. Our competitors ARE THE PIRATES. We accept this as most industry sectors
do. Theft will always be a component of our business plan. However, theft left un-
checked and supported by new technology that facilitates the viral, illegal distribu-
tion of our copyrighted works makes it impossible to create a competitive strategy.

What's most encouraging based upon research that Warner Bros. conducted to
test the business plan to create a Home Video joint venture with a local partner
was that Chinese consumers DO recognize and ARE willing to pay for quality prod-
uct. In fact, a statistically significant portion of those polled commented that if they
knew that they could reliably purchase high quality DVDs that were available at
cost competitive prices, they would buy such product and avoid buying pirated prod-
uct. Also, in some cases consumers today will buy the pirated feature, if they like
it, they'll actually seek out a better quality product for their home library and throw
out the pirated DVD. Consumers are ready, willing and able to spend their dispos-
able income for the quality they perceive in seeing a movie or buying a DVD, le-
gitimately, when they are able. Consumers have shown us that there is a steady
demand and disposable income they will dedicate to legitimate product, provided it's
available and cost competitive.

Looking most specifically at our issues, market access restrictions covering both
investment options and business development options continue to be severe. Invest-
ment restrictions limit our control to operate as we would within a free market and
create risk profiles that simply make even minority investments challenging.

China Film HG Corporation, the first-ever Sino-foreign JV entertainment com-
pany was created with the goal to construct high quality cinemas in several urban
areas to enable local Chinese the ability to experience true cinema, versus the out-
dated and dirty theatres typically available. But to make these cinemas profitable
and justify our construction costs, there must be a consistent flow of locally-pro-
duced as well as foreign films available for exhibition.

Current film quotas (approximately 20/year for all foreign film imports and the
state is currently evaluating a further reduction to 14) and extremely cumbersome
approval processes (covering areas like censorship) make getting a feature to market
untenable.

As nice as these theatres are and using a release strategy that would release the
title in China at the same time as the U.S., by not having adequate product flow
out into the theatrical market on an expedited basis, we simply can't compete with
a 2.6 billion disc capacity piracy manufacturing market.

For our theatrical distribution business, namely the entity that negotiates with
exhibitors for screens and theatre access (which is state run), their issues revolve
around:

" Release approvals-which includes specific dates that we are allowed to release
a film

" The Censorship Process-which by virtue of its complexities and inconsistent
guidelines makes getting a film cleared a unique process each time

" The Levies that must be paid for importation of the feature, which based on
box office returns, renders almost all titles unprofitable

" And finally, strict prohibitions on media buying and direct contact with the
media to promote the film.

In 2004, our Home Video distribution business created a joint venture with a local
distributor to distribute DVDs on an expedited basis and competitively priced ($2.60
USD). These highly produced (not copies of camcordings with people walking
through the frame) DVDs are made available in retail outlets that have the same
goals as ours: to sell legitimate product at competitive prices and in a pleasing retail
environment.

Here too, inconsistent audio/visual licensing parameters for retail licenses, restric-
tions on foreign ownership, unofficial yet observed caps on foreign home video re-
leases allowed, and import duties all represent obstacles to making this business
viable.

Finally, on the piracy front, every title released in the U.S. is available in the pi-
racy market, uncensored, in China. When a title is released in the U.S., it is guar-
anteed that a pirated camcorder version will be posted onto the Internet triggering
a massive supply chain with the title being downloaded in China and used as the
master to manufacture pirated discs, complete with local subtitling and on the
streets within 24 to 48 hours. This is one reason why we are grateful for the recent
passing of the Family Entertainment and Copyright Act which makes camcording
in the U.S. a felony.

Inconsistent enforcement activities and a recently lowered yet potentially inef-
fective criminal threshold make protection of our IP almost impossible. This lack of
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deterrents coupled with inconsistent messaging to consumers only facilitates piracy
growth, both of hard goods and via the Internet as broadband access rapidly ex-
pands.

Our challenges are summarized as follows with recommendations for action:

Market Access-Market Reform

Challenges:

- The filmed entertainment industry is one of a few market segments yet to be
reformed

- Foreign investment restrictions (minority ownership) inhibit business develop-
ment

- Distribution of theatrical content is regulated by the state-run entities that
maintain tight market access control and cumbersome regulations
o These include:

" Film quota of 20 titles for all foreign submissions (each Studio may get
one or two titles a year)

" Arbitrary "black-out" periods invoked without notice that restrict impor-
tation of foreign films

" No documented and consistent censorship process (no ratings system
available)

- Distribution of home video content is regulated by state-run entities that main-
tain tight market access control and cumbersome regulations
o These include:

" Audio/Visual license approvals are difficult to receive
" Taxation levels can range from 50 to 75%
" No documented and consistent censorship process (no ratings system

available)
- Distribution of television content is limited by channel ownership restrictions

and inconsistent distribution guidelines

Recommendations:

We have experienced first-hand that unless reform is endorsed at the highest lev-
els of government within China, it is unlikely that the state-run agencies will
change their current policies. Pressure must be applied for reform to support market
access that will facilitate relaxing of restrictions that are listed above.

Piracy

Challenges:

- Massive Optical Disc Manufacturing Capacity (supports pirate market)
o These include:

* 2.6 billion disc capacity within China
* Major exporter and supplier of pirated discs to key EMEA territories
* Difficulty in tracing product for enforcement purposes

- Lack of Legal Deterrents
o These include:

" Highly profitable, often linked to organized crime
" Criminal Threshold remains high even after modification
" Low level fines
" Little to no enforcement of TV or Cable piracy
" No time limits on investigations
" Enforcement training still requires support
" Little to no government public relations messaging regarding IP respect

and anti-piracy to consumers
" Little use of government clout to control piracy yet test cases e.g. Hero

show that government can curb illegal distribution

- Growing Internet Piracy
o These include:

" +90MM Internet users with +30% using broadband
" No Internet regulations established to define legal code of conduct and

ISP requirements
" Rapidly increasing peer-to-peer file-swapping that is greater than Europe

and the U.S. in absolute volumes
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* Growing number of websites selling content illegally in some cases
hosted by established Chinese service providers whose stock is publicly
traded on U.S. Exchanges.

Recommendations:

Whether its film, software, games or the design specifications for making a new
automobile, the issue of China's acknowledgement and enforcement of intellectual
property rights rest at the core of market access and growth. The U.S. must take
a multi-tiered approach by addressing piracy on a legislative, legal or enforcement,
market access, consumer awareness and business development perspective. Vice
Premier Wu Yi, charged with Foreign Trade, IPR, and health, should be called to
task on her publicly made commitments to curb piracy through multiple campaigns.
At the 8th China International Fair of Investments & Trade in Xiamen, Vice Pre-
mier Wu Yi committed to crack down on IPR infringement. However, it is unclear
if a strategy has been developed and plans put into action to support a long term
and robust anti-piracy strategy.

In closing, the filmed entertainment industry and certainly Warner Bros. Enter-
tainment, is willing and able to take up the challenges associated with new market
development. But to do so we need market reform and legislative reform that sup-
port IP protection and increases enforcement.

In China, the consumer's appetite for filmed entertainment is significant and in-
creasing. Unfortunately, without proper reforms and aggressive enforcement strate-
gies, any new business scenario that we offer will be greatly compromised by an un-
restricted and increasingly sophisticated piracy market.

APPENDIX
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Panel VII: Discussion, Questions and Answers
Chairman D'AMATO. Thank you both for your testimony and your

written testimony is very detailed and complete. You lay out an ex-
tensive indictment of what's going on in China vis-h-vis our enter-
tainment industry.

We had a hearing on this I think two or two and a half years
ago. There has obviously been absolutely no progress since that
date. It's an outrageous situation and cries out for some kind of
U.S. Government action.

You lay out what the Chinese should do. Unfortunately, you
don't give us what the United States Government should do to
make this happen, because jawboning doesn't work.

And, by the way, I understand, Mr. Malcolm, on your Blackberry
you just received a message about a new white paper on Beijing
on this issue. Would you read the first section of that?

Mr. MALCOLM. Yes. I just on my way here today, my regional di-
rector in the Asia-Pacific Region told me that there is some con-
sternation within the Chinese government on this issue. And so
they've issued a white paper on intellectual property rights for the
first time in ten years, which I suppose is a welcome development.
And I have not had a chance to study it, but I note that in the
summary that while certainly disappointing and perhaps as ex-
pected, the document itself contains all kinds of qualifiers.

For instance, one that leapt to my mind is one that says, quote:
China has decided on a level of IPR protection appropriate for its
own national situation.

So essentially, the Chinese government does, as it seems to do
in many areas, decides what it wants to do, and that's what it will
do and no more.

Chairman D'AMATO. And we can break the code on that, how
much they're going to be doing. I guess the question I have is: It
does not seem of course fair to the Chinese to curtail the importa-
tion of their film on this country. But, on the other hand, what do
you do? Obviously the Chinese will not respond to anything unless
it's more painful for them not to respond. So we haven't imposed
any kind of pain in this area on the Chinese government. And cer-
tainly the Chinese government could do something in this area if
it chose to, and it is not doing so.

Ms. Antonellis, you mentioned also that you are constructing a
series of film theaters in China. Could you elaborate a little bit on
the problems that you've had with the Chinese government in that
respect?

Ms. ANTONELLIS. Certainly. Thank you. We created a joint ven-
ture for the purpose solely of constructing theaters, high quality
theaters in a number of cities. As I mentioned, we have some 30
locations now.

And because it continues to be a volatile situation, in places
where we have been given approvals for construction, with admin-
istration and commission changes within the state, what were ap-
provals are now being questioned and in some cases construction
progress has been stopped. And this has occurred literally within
the last two weeks.

Chairman D'AMATO. I know that other Commissioners have some
questions, but I just have one general question for both of you.
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To what extent have you asked for assistance from the Federal
Government, specifically in these areas, and what has been the re-
sponse?

Mr. MALCOLM. On behalf of the MPAA we ask for assistance
from the Federal Government all the time. We do work with the
U.S. Trade Representative. We have supported the National Intel-
lectual Property Alliance's recommendations to USTR that an out-
of-cycle review be performed for China. We have briefings all the
time with representatives in both the legislative and executive
branch.

I am very heartened to see that, for instance, Congressman
Portman has already come out with statements pending his con-
firmation hearing saying that China will be a priority. I know that
there are some people of goodwill, such as Bill Lash at the Depart-
ment of Commerce, that go over and use the bully pulpit. I would
say that in many instances we are happy with the response we get,
but Lord alone knows it's a big problem. There's a lot of work to
be done.

Ms. ANTONELLIS. From the commercial side, and as John just
mentioned, a number of those efforts to the USTR are really driven
through the MPAA trade association.

From the commercial side from Warner Bros. we spend a large
portion of our time dealing with the various state-run industry
agencies on the China side, in constant negotiations. So whether
it's the China Film Group, which is a state-run entity, as well as
SARFT, the film, radio and television entity, for approvals, we try
to get some changes to policy. That's where we've focused.

Chairman D'AMATo. Have you considered asking the Administra-
tion to take the Chinese to the WTO on intellectual property here?

Mr. MALCOLM. Yes. That's part of the IIPA's recommendation. It
calls for an out-of-cycle review and then says, pending that expe-
dited review or once the expedited review is completed, to take a
look at the results and take appropriate action. And one of the pos-
sibilities, a distinct possibility, is to suggest setting up a dispute
panel at the WTO.

Chairman D'AMATo. Do you agree with that?
Ms. ANTONELLIS. Yes.
Chairman D'AMATo. Thank you.
Commissioner Dreyer.
Commissioner DREYER. I was very interested in Mr. Malcolm's

statement that the U.S. companies are allowed to receive only 13
to 14 percent of the box office, the total box office money in China,
the precise amount to be determined by the Chinese government.
Who the dickens agreed to that and why?

Mr. MALCOLM. Ms. Antonellis would probably know more about
the history than I would. I'm not sure that it was something that
we had an opportunity to agree to or not agree to, as opposed to
having it imposed upon us, but she could provide a better answer,
I'm sure.

Ms. ANTONELLIS. Yes. Akin to our current licensing arrange-
ments, if you would compare those to another territories, obviously
similar scenarios exist. However, the percentage or the splits, as
we like to call them, between what the studios net from a distribu-
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tion arrangement versus what is left for the local participants is
somewhat skewed in our distribution in China.

At the time it was a function of market access. It was the only
way that we were going to be able to get distribution. And because
we've looked at the market so strategically, being able to get a toe-
hold into that arena was more important.

Commissioner DREYER. I should say that many other industries
have made the same mistake. So you're not alone, but it's nonethe-
less embarrassing.

Ms. ANTONELLIS. Somehow it doesn't make me feel better. Yes,
I agree.

Commissioner DREYER. Understandably. Thank you.
Chairman D'AMATO. Thank you.
Commissioner Mulloy.
Cochair MULLOY. When we brought this issue up in 1995, you

understand that China was not in the WTO. So when we com-
plained about IPR violations then and they didn't respond, we
threatened to block access for some of their goods to our market,
and then they signed an agreement.

Now of course you can't do that because we're committed to have
this open market in our WTO agreement with China, so our only
solution would be to go to WTO, win the case, and then put on
some barriers, whatever. Whatever the WTO would permit us to
do.

There's another thing. I've been reading about the automobiles
coming from China now. The big articles both in the Wall Street
Journal and the New York Times. Just for the record, I think it's
important to note that the same people who negotiated, what do
you get, 20 films into China a year, the same people who nego-
tiated that negotiated an agreement with China, WTO legal, that
they can keep a 25-percent tariff on cars going from the United
States to China, but China can ship cars from China to the United
States and face a 2.5 percent tariff.

Now you wonder why people in Washington are finally beginning
to wake up and say what is wrong with this system. Something
isn't right.

But I think it's important for you, Mr. Malcolm, to distinguish
between what China's failing to do with regard to what they
agreed, which I think is mainly enforcement, these other things
that you describe as market access, are they perfectly within their
WTO agreement rights to keep those market access?

The industry agreed 20 films, that's all their obligated to do. Now
the only way you can get that is if you offered them something else
in a new round of negotiations, that they might give you more. But
they're perfectly within their legal rights to do that to you. Is that
correct?

Mr. MALCOLM. Mr. Commissioner, I'm on more comfortable
ground with respect to the enforcement piece of this being in
charge of global anti-piracy operation. So I don't want to tread into
areas in which I'm not an expert.

Cochair MULLOY. Okay.
Mr. MALCOLM. I can talk about WTO and compliance with re-

spect to enforcement, which is deficient.
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Cochair MULLOY. Yes. It's a huge, a huge issue. But when you're
talking market access, I think a lot of that is just the fact that we
agreed that those market-access barriers could be in place, because
our guys were bargaining for something else, I don't know what.
We haven't seemed to have gotten a lot of access in any industry,
but that's my understanding.

Do you have a different understanding, Ms. Antonellis?
Ms. ANTONELLIS. I think it's our understanding, though, with re-

spect to some of those provisions that it is certainly, in our opinion,
worth review. With respect to restraint of trade, there are some
issues around those conditions dealing with actual the importation
of our product to maintain a viable business, that again would war-
rant a review in terms of their WTO compliance.

Cochair MULLOY. Thank you, both.
Chairman D'AMATO. Thank you.
Commissioner Wortzel.
Commissioner WORTZEL. Appreciate very much both of you being

here. I'm interested in a very limited aspect of this. I know it's all
very important, but when I worked in the embassy in China the
biggest producer of counterfeit DVDs and tapes and everything else
in China, the biggest two were Buy E Studios, the People's Libera-
tion Army movie studio run by the General Political Department
of the People's Liberation Army and the People's Liberation Army
Air Force Studio, I think in Shanghai. That earned them a lot of
money. This is how they got a lot of their budget. We don't know
how much.

So my question is: Are you able today to figure out who the coun-
terfeiters are and where the money's going?

Mr. MALCOLM. Commissioner, in a number of instances, yes. I'm
not going to say that some of it is not government, at least if not
tacitly, approved or perhaps they derive funds from it. As Ms.
Antonellis pointed out, approximately 2.6 to 2.7 billion disks are
being produced, and that's out of licensed replicators. There are
dozens if not hundreds of unlicensed replicators where we see mil-
lions of disks.

I'm sad to say that in the case of China a lot of it is going into
the pockets of organized criminal figures who are quite dangerous
and who pose security risks both domestically within China and
internationally.

Ms. ANTONELLIS. Along those lines within the last couple of years
the industry has availed itself to some technology that's actually al-
lowed us to map the supply chain of the pirated market. And that's
allowed us to show where discs originate from and how they flow
to different countries. And, very honestly, China with its manufac-
turing capacity is a huge exporter of pirated product into some pri-
mary territories.

So our highest revenue-generating locations, like the U.K., for ex-
ample, their production just from China accounts for 10 to 13 per-
cent of all discs flowing in. So that's kind of a secondary issue,
servicing both the local market, the China market as well as trans-
shipping it to other territories.

Mr. MALCOLM. Commissioner, may I elaborate for just a mo-
ment? A lot of the disks both for domestic consumption and for ex-
port in China are coming out of replication machines. Replication
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machines are a million dollar plus piece of equipment. They're
being run out of labs that essentially employ slave labor by organi-
zations that have two costs on their mind: One, keeping those
slaves alive and, two, corrupting officials. When those disks are ex-
ported outside of the country, they are being distributed by
snakehead gangs that are well organized within China. And the
welcoming committee whenever raids are conducted frequently in-
volves high-powered weaponry. These are highly dangerous, highly
organized people that are well funded.

Commissioner WORTZEL. But I take it that in the end what was
once side money for the military has now turned into a big time
organized crime business. Thank you.

Chairman D'AMATO. Thank you.
I seem to remember a couple of years ago we were told, yes,

there's a problem in China, but they've been successful in cutting
off the exports. Obviously that's been turned around if it ever was
the case, and it's as bad today as it ever was. We're really at
square one.

Commissioner Bartholomew.
Commissioner BARTHOLOMEW. Thanks, Mr. Chairman.
And thank you to our witnesses. My comment on the white paper

is let's hope that the U.S. Government response is not what it usu-
ally does, which is to negotiate yet another MOU that is not worth
the paper that it's written on.

This is an issue that has been going on for so long. I'm flab-
bergasted to hear these numbers. It's very frustrating for us to
hear it year in and year out. I can only imagine how frustrating
it is for all of you. It looks like there's a change in strategy in your
industry and I commend you for having the guts to stand up and
start talking about it now. Because it's quite clear that negotiating
quietly is not getting anybody where they need to go.

I was going to ask a version of Commissioner Wortzel's question
which was why do you think that getting market access is so much
trouble? Is it because of concerns about freedom of expression and
control over content or is it primarily because there are people who
are benefiting financially from the piracy that's going on?

Ms. ANTONELLIS. All of the above. With respect to control of the
market, to give you an idea, the local Chinese film market on aver-
age produces well over 200 films a year. Unfortunately only a small
percentage of those films actually make it to theaters. The rest are
put on shelves and exhibition is still extremely limited and state
run.

We think it's a combination of factors. The first is to maintain
tight regulation of just that sector, as well as, as you mention, it
is big business and it is big business with money that resides and
stays in country and with benefits that obviously we can't directly
view. But we always approach the issue of what is a mutually ben-
eficial situation. And because the piracy market is so robust, the
reality is that they're seeing every one of our titles that the United
States produces, so it's a difficult proposition to say what's in it for
them.

This really, in our belief, gets down to the core to what your feel-
ing is about intellectual property. If you have no respect for copy-
right, well, then there's the answer. And we've made a strategic de-
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cision, a business decision to aggressively enter the market to the
extent that we can on all of our distribution outlets and stay there
for a period. You're going to make a long-term investment and see
what can be developed on the exhibition front. But that will only
have limited success unless we can deal with the IPR side.

Commissioner BARTHOLOMEW. Mr. Malcolm, anything to add?
Mr. MALCOLM. Not really, Commissioner.
Commissioner BARTHOLOMEW. It's also interesting. Obviously we

have huge economic interest in American cultural products being
sold overseas, but we also know that people overseas love American
cultural products. It's one way that we can help promote American
interests more broadly than just the economic interests. It has con-
sequences for all of us when you can't get your product in overseas.

Just recently, the Marketplace on NPR covered a story about a
bust that had taken place that was in cooperation between Amer-
ican officials and Chinese officials. One of the main targets of the
bust was an American who was responsible.

I'd love for you to comment if you can, and if you can't, I'll under-
stand. I presume that the reason that was the case, that the Chi-
nese authorities particularly cooperated on, was because it would
be a way to come back and say, "But, see, it's not our problem; it's
an American problem"; am I accurate on that?

Mr. MALCOLM. I'll be delighted to comment on the case. I'm sure
that they were not displeased that the first major pirate that was
prosecuted under criminal copyright theft happened to be an Amer-
ican, but it was an individual named Randy Guthrie, who comes
from, I gather, a lovely and well-to-do family-

Commissioner BARTHOLOMEW. Very prominent.
Mr. MALCOLM. -and, for whatever reason, decided to strike out

and make his fortune on his own and did it in a rather illicit fash-
ion. It was an investigation that was a cooperative venture between
ICE at the Department of Homeland Security and the Chinese au-
thorities. It was successful. I applaud them for doing so. There's
still a lot more work to be done.

Commissioner BARTHOLOMEW. Ms. Antonellis, anything to add?
Ms. ANTONELLIS. No.
Commissioner BARTHOLOMEW. Thank you. Thanks very much.
Chairman D'AMATO. Thank you.
Commissioner Reinsch.
Commissioner REINSCH. Thank you. Just as an aside I have a

feeling the problem is in part less their lack of respect for copyright
than that it's an alien concept. I think we've got a long way to go
to persuade them that it's relevant, which is no comfort. I have a
lot of sympathy for your dilemma.

I have just a narrower question. You mentioned I think in pass-
ing that the Chinese themselves produce some 200 films a year. Do
they have a piracy problem with those?

Ms. ANTONELLIS. Yes, they do. The difference is that we have a
handful of cases for example Hero, a locally produced title and most
recently Kung Fu Hustle, where the state has engaged in an ad-
vance campaign touting the film and directly or indirectly a mes-
sage is basically sent out that it's to be kept off the pirated market.
And that's evident recently in the Kung Fu Hustle case study.
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There were large revenues made in both cases from theatrical
box office because market access was restricted on the piracy mar-
ket to basically drive consumers to theaters. So they do have issues
with local as well as foreign.

Commissioner RE1NSCH. Well, that's very interesting. You an-
swered my next question, which was going to be whether there's
differential treatment, and you've essentially said yes.

But it seems to me the implication of what you said is that the
Chinese government is in a far better position to control this than
they would suggest.

Ms. ANTONELLIS. Yes, we believe so.
Commissioner REINSCH. So when the money to be made is there,

when it's their film, they are able to send the right signal to these
people, whom they apparently know better than perhaps we think
they do.

Ms. ANTONELLIS. Yes.
Commissioner RE1NSCH. Ah-ha. Well, that's very interesting. I

think I'm not going to take it any further, though. We're short on
time.

Chairman D'AMATO. Thank you, Mr. Reinsch.
I think it's sufficiently clear that the Chinese government if it

doesn't have outright control over this whole thing could exercise
substantial control over it to get it under control. And I think we
ought to tag the Chinese government with responsibility for not
making some progress in this area.

I want to commend Warner Bros. for your tenacity in staying in
this market despite all this nonsense. You deserve more help than
you've been getting from the U.S. Government.

I have an old theory in the Chinese case, you need to have an
apples for oranges strategy. If they don't take our apples then we
can keep their oranges out. They want to export cars into the
American market. My sense is there shouldn't be any cars coming
into the American market until they fix this. Maybe we should take
a look at some of the other products. That's the only thing that gets
their attention.

The other thing is I think you should go to the WTO, and that
would be of some help.

I think that concludes this particular panel. Thank you very
much for coming.

We would be interested in seeing that white paper.
Commissioner DREYER. Actually I downloaded it yesterday off

the Internet and I gave it to Roger.
Chairman D'AMATO. I would ask for the unanimous consent that

we include that white paper in the record.
Thank you very much.
Commissioner DREYER. Very interesting.
Chairman D'AMATO. Take a five-minute break.
[Recess.]

PANEL VIII: CHINA'S IPR PROTECTIONS AND IMPACT ON
TECHNOLOGY DEVELOPMENT

Chairman D'AMATO. For our last panel of the day and of this ses-
sion at Stanford we'll examine the role IPR protection plays in Chi-
nese technological development. Dr. Pat Choate will present a com-
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missioned paper on U.S.-China advance technology trade. By the
way, Dr. Choate has also released a new book on Hot Property: The
Stealing of Ideas in the Age of Globalization, right on point for this
hearing.

Ted Fishman will discuss how China's strategy for IPR protection
functions within China's larger economic and technological tech-
nology goals.

Why don't we go ahead and take seven or eight minutes each and
then we'll go for questions.

Dr. Choate.

STATEMENT OF PAT CHOATE
CO-DIRECTOR, MANUFACTURING POLICY PROJECT

AUTHOR, HOT PROPERTY. THE STEALING OF
IDEAS IN ANAGE OF GLOBALIZATION, SPERRYVILLE, VIRGINIA

Dr. CHOATE. Mr. Chairman, Members of the Commission, thank
you very much. I'd like to note on the record my appreciation for
Alfred Knopf and company sending copies of the book to the Com-
mission. I would also note that the book comes out the middle of
next week, so you've got about a five-day jumpstart on the public
to get your copies up on eBay.

I'd like to talk about a country that does the following or has
done the following: That provides incentives to steal IP, including
cash; that creating important barriers to guarantee local markets
and keep out other technology products; that provided no domestic
patents to foreigners; no grant of copyrights to foreigners; no pro-
tection of trade secrets; no protection of trademarks to foreigners;
no prosecution of IP theft; no right for civil remedies for foreigners.

That country is not China. That's the United States. When we
founded this country, America was at its creation the great pirating
and counterfeiting center of the world. Now the truth is that's how
nations develop. America did it. Germany did it in the late nine-
teenth century. Japan did it in the middle twentieth century. And
China's doing it today.

It's really in the sense the way that business is done and it is
for us to recognize that. And if we're going to deny visas anyone
we should deny visas to any foreign student that wishes to come
here and study intellectual property history, because our fore-
fathers devised ways to steal technology that others hadn't even
heard of let alone applied in the world.

Now I would note in response to a question yesterday in which
the President has said that innovation is the basis for national de-
velopment. There was a President who said that and it was George
Washington. His first message to Congress laid out his priorities
for his Administration. They were: Industrial development, inland
navigation. He called upon the Congress to create a patent and a
copyright system, which they did 90 days after his message went
forward.

Moreover, what you found in that Constitution, in that provision,
it was based upon a constitutional provision. It was one of the few
constitutional provisions that was enacted unanimously at the Con-
stitutional Convention. The Authors and Inventors Clause is the
only place in the Constitution where the word "right" is mentioned.
The Bill of Rights was passed 18 months after that provision.
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Moreover, it's a right that is defined by the Congress, something
that was reaffirmed in the recent Sonny Bono case that was taken
to the Supreme Court, a ruling of 7 to 2. It's a conditional right.

So it's very appropriate, I would think, to recommend to Con-
gress how to define that right. And I have some thoughts on that
that I will give you later on.

Now I would also note that our challenge today is that China is
the global epicenter of pirating and counterfeiting. As to the actual
numbers there, the Chinese government estimates that domesti-
cally the cost is 19 to 24 billion a year. This is a gross under esti-
mation.

The real cost in China is somewhere in the range of six to eight
percent, according to Interpol and in Europe, for example, it's eight
percent. The real cost of goods sold, of counterfeit and pirated
goods is $140 to $180 billion a year. That does not count the value
of the theft of the foreign technology nor of the exports.

It's important to the United States for a very simple reason. We
are as a people a volcano of creation: 4.5 percent of the world's pop-
ulation, we create half of the innovations. And according to the in-
tellectual property creators in the last half of this century, we've
created 90 percent of the major innovations, like the CAT scanner,
et cetera.

In effect our economy is based upon innovation. Innovation is our
competitive advantage, which means that it's imperative that that
innovation be encouraged and it be defended. In my testimony I lay
out the defenses and the way. Our forefathers set up a system that
has worked remarkably well and it is that inside the United States
inventors and copyright owners, authors and inventors, creative
people, have the right of private action. They do not have to depend
upon the government. They themselves can defend their rights.
They can go to the court system and the Federal court system,
which have integrity, and they can find justice.

Alexander Graham Bell fought 600 lawsuits defending the tele-
phone, including three that went to the Supreme Court, and he
won every one of those cases. That right and that ability, at put-
ting it in the hands of the inventor, is very important. But inter-
nationally we set those rights country by country.

When we deal internationally it's imperative that our govern-
ment assist and defend our inventors and our creative people. They
cannot on their own deal overseas if other countries do not put into
place the right of private action and the means, such as a judicial
system, that will make that possible.

The second thing I would bring up on enforcement is that we are
failing in this country to defend our inventors overseas. There has
not been one single case brought by the United States on intellec-
tual property matters since June of 2000 to deal with this issue.
The Clinton Administration brought up 13 IP cases and prevailed
on 13 cases.

It is very clear that if we go to the WTO on the China, the
United States will prevail on that case. It's imperative that we do
so.

We've cut our domestic enforcement in this country. The Counter
Espionage Unit that we maintain on economic counter espionage,
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all of those agents have been assigned to the terrorism issue. We
basically have nothing left on that.

The second thing then that's happening is at the same moment
that we're seeing this great crime wave, and this is the great eco-
nomic crime of the twenty-first century, is intellectual property
theft, and it's particularly important to this country. What we're
seeing is now their efforts underway to weaken our own patent
laws, to weaken our defenses here in this country.

Congress I think made a great mistake in 1999. One of the
things that they did is they began to try to harmonize the Amer-
ican patent system with that of Japan and Europe, not by raising
their standards up but by lower our standards down. The most
egregious thing there is we adopted something called the 18-month
rule. When an inventor files a patent today, at 18 months the Pat-
ent Office is obligated to publish the application, including the de-
tails of how you replicate that patent on the Internet. It takes an
average now of 27 months to run a patent.

So suddenly you have a situation for nine months and in some
cases longer than a year, the inventor has their stuff up in a world
filled with pirates and copyright thieves, and they have absolutely
no defense. And the only defense they have if someone steals their
innovation, they can go to the other country and try to bring a law-
suit. Well, you know what happens there.

This is stifling innovation. I can arrange with quite a number of
inventors that are no longer seeking patents because to get a pat-
ent is to give it away. And then the problem that you have if you
don't have the patent you're having trouble financing it.

Microsoft, IBM, and a handful of other companies are now sup-
porting legislation that would weaken that even further. I would
hope the Commission could take a look at that and make some rec-
ommendations.

I'll end my testimony with that.
[The statement follows:]

Prepared Statement of Pat Choate
Co-Director, Manufacturing Policy Project

Author, Hot Property: The Stealing of Ideas in an Age of Globalization
Sperryville, Virginia

Mr. Chairman and Members of the Commission:
Innovation is America's competitive advantage and intellectual property (IP)

rights are the wellspring of that creativity. They underpin our economy and assure
our national security.

For more than two centuries, America's unique system of intellectual property in-
centives and protections has fostered a volcanic outpouring of innovation and enter-
prise. Now, that creativity, and all that it makes possible, are threatened by other
nations' massive and blatant violations of U.S.-owned intellectual property rights,
by well-funded efforts to weaken U.S. intellectual property laws and by "reform" leg-
islation enacted in 1999 that forces the U.S. Patent and Trademark Office to reveal
the vital details contained in a patent application 18 months after it is filed, long
before most patents are granted. This premature disclosure of inventors' most inti-
mate secrets-while their creations lack the legal protections conferred by a patent-
aids counterfeiters and pirates, penalizes U.S. inventors and discourages innovation.
In effect, Congress unthinkingly legalized a major form of industrial espionage.

*Pat Choate is the author of Hot Property: The Stealing of Ideas in an Age of Globalization,
from which parts of this statement are drawn. Alfred A. Knopf, Inc. will release this book on
April 26, 2005.
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My analysis of China's protection of U.S. intellectual properties begins with an
examination of the importance of those rights to the United States, the foundation
and evolution of those protections, plus a review of the IP obligations that China
willingly assumed when it joined the 148-member World Trade Organization (WTO).

In sum, China is not meeting its WTO intellectual property commitments. Indeed,
China is pursuing a national development strategy based on the uncompensated,
unapproved stealing of other nations' best ideas and technologies. China's failure to
fulfill its WTO intellectual property commitments is not just a U.S. problem: It is
one of equal significance to Europe, Japan and all other nations that value innova-
tion. Fortunately, as discussed later, powerful remedies exist.

Innovation and Progress
How important are technological advances to America's development? They are

vital. The cotton gin, interchangeable parts, the telegraph, electricity for the home
and factory, mass production techniques, the airplane, television, computers, lasers,
iPods, among millions of innovations, each profoundly changed the nature of work
and life, not only in the United States but throughout the world.

Economists have measured the effects of technology on the American economy.
The studies are distinguished by the use of differing techniques, different periods
and different parameters. The constant in most of these studies is they examined
three basic factors-labor, capital and technology-apportioning to each its relative
contribution.

Nobel Economics Prize winner Robert Solow of Harvard University found that
technological advancement, coupled with increased human capital improvements in
the labor force, accounted for between 80-90 percent of the annual productivity in-
crease in the U.S. economy between 1909 and 1949. Edward Denizen of George
Washington University concluded that in the period 1929-1982 more than two-
thirds of the productivity gains were due to advances in science and technology.

Whether the precise numbers of those two studies are correct, the important point
made by each is that progress in knowledge and innovations were the primary fac-
tors behind the growth of America's economic productivity. And while quarrels exist
among economists, historians, lawyers, and politicians as to the details of the Amer-
ican system of innovation-that is, are patent terms too long or short, is copyright
coverage too broad or narrow, are trademarks useful or not-the fact remains that
the Founding Fathers of this nation and their successors created a system of innova-
tion that has worked better than any other.

The Great Economic Crime of the 21st Century
Intellectual property theft is the great economic crime of the 21st century. The

FBI estimates that pirating and counterfeiting costs U.S. companies up to $250 bil-
lion per year. The European Union estimates such theft bleeds its economy of more
than $400 billion annually.

Significantly, such theft is about more than money. Fake goods harm and kill peo-
ple. Piracy and counterfeiting impede innovation. The result is fewer new medicines,
fewer advances in science, fewer new products, fewer new music CDs, fewer new
movies, less new software, and higher prices for whatever is created.

Pirates and counterfeiters also frustrate creativity. Their actions deny incen-
tives-whether it is money, recognition, fame, or power-to the creators of new
ideas who do the work and take the risks required to challenge the old with some-
thing new, different and better. Fakes destroy good jobs and the reputations of le-
gitimate producers and goods.

Each year, the Office of the United States Trade Representative presents a listing
of countries where intellectual property theft is blatant. That report (available over
the Net at www.ustr.gov) reveals massive infringements of U.S.-owned intellectual
properties by many nations.

A Constitutional Right in the United States
What is the legal foundation of U.S. patent and copyright protections? It is the

U.S. Constitution.
The American Revolution almost failed because the fledgling nation lacked the ca-

pacity to manufacture the materials of war. Those demands had to be fulfilled by
European producers and then smuggled across the Atlantic. By the War's end, the
necessity for manufacturing self-sufficiency was so seared into the minds of George
Washington and other Revolutionary leaders that when the Constitution was being
drafted, they included a special provision to encourage domestic innovation and
creativity. Article 1, Section 8 of The Constitution of the United States of America
provides:
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"The Congress shall have power to promote the progress of science and use-
ful arts, by securing for limited times to authors and inventors the exclusive
right to their respective writings and discoveries";

This is the only place in the body of the Constitution where the word "right" is
mentioned explicitly. The Constitutional amendments that became known as the
Bill of Rights were not ratified until almost the end of the third year of George
Washington's first Presidential term and almost 19 months after passage of the first
copyright and patent acts in 1790.

This twenty-seven-word clause is the legal basis for every patent and copyright
ever issued in the United States. Congress may vary the terms and duration and
thus render the contemporary definition of what is the proper balance between the
public and private interests, but the Constitution guarantees every American's right
to such protections. The Commerce clause of the Constitution is the basis for trade-
mark protection.

A Golden Covenant
Ideas are intangible, even ephemeral, things. Yet, they are the fountainhead of

all advances in literature, science, technology, agriculture, music, medicine, designs
and even better mousetraps. And although ideas cannot be owned, the right to ex-
clude others from producing the creations that flow from them can be-at least for
a set time. Intellectual property law is about classifying the form an idea takes, the
right to exclude others from its use, the enforcement of that right, the penalties for
any infringements of that right, the allocation of responsibility for imposing that
punishment, and, equally important, the attendant obligation of the intellectual
property owner to society.

Although the protections take many forms, as a body they are called "intellectual
property rights." Fundamentally, such rights, wherever they exist, are a basic social
contract between society and someone who creates an idea-a golden covenant-by
which the public grants that creator the right to exclude others from using their
creation for a set period in exchange for the disclosure of its details, and ultimately
the surrender of that property right, allowing the creation to enter the public
domain. The hope is that by giving the author or inventor a property right for a
limited time, while also making public their creation's most intimate details, the
general state of knowledge will be advanced.

Four Types of Protection

Over time, four basic types of intellectual property protections have been created:
copyrights, trademarks, patents and trade secrets. Each contains its own bundle of
rights, backed by a body of law that is appropriate for specific types of intellectual
products. Lawrence J. Siskind, a San Francisco intellectual property lawyer, has
created a useful typology for distinguishing these four types of protection.

Imagine, he says, that Thomas Edison wrote a book about the process of incandes-
cence. A copyright would protect Edison's literary or artistic creation, barring others
from either copying or distributing his words or any illustrations in his book. But,
a copyright would not forbid others from using the ideas in the book to create their
own electric lights.

If Edison held a patent, however, he would possess "the right to exclude others
from making, using, offering for sale, or selling" his invention in the United States
or importing the invention into the country. Thus, a patent would give Edison the
right to exclude others from using his idea for a set period in exchange, of course,
for publicly disclosing its details. Edison's incentive is that he gets a chance to de-
velop his idea and reap the financial reward during a prescribed period. The public's
incentive to make such a grant is that knowledge is advanced by Edison's disclo-
sure.

If Edison wanted to label his light bulb as the "Edison Bulb," he would seek a
trademark. That could either be a word, a name, symbol or device to distinguish
his idea or product from all others. While others could make and sell light bulbs,
if they did not violate Edison's patent, they could not call their product an "Edison
Bulb." That right would belong to him. Edison could also package his bulb in a dis-
tinctive way and that too would be protected as "trade dressing." Thus, when others
sold their bulbs, they could not make or package them to appear as the "Edison
Bulb."

If Edison chose to keep secret the details of how he made his light bulb, his cus-
tomer list, his manufacturing processes, and any special formulas or designs, laws
on trade secrets would protect him. But as Siskind points out, if he marketed the
product and someone independently took it apart and figured out how his creation
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was made or worked, Edison would probably lose any legal rights. Coca-Cola, for
example, has kept its formula secret, but relying on trade secret protections is risky.

Of course, there is much more to each of these basic protections. For instance,
there are several types of patents-utility patents protect useful inventions, methods
and processes. Design patents safeguard unique and ornamental shapes and de-
signs. Patents also are given to those who invent or discover and asexually repro-
duce a distinct and new variety of plant.

Congress sets the length of protection for intellectual property and it varies by
type. Utility and plant patents are generally valid twenty years from the date of
application. Design patents last fourteen years from the date of grant. Copyrighted
works registered after 1978 are authorized for the life of the author plus 70 years.
Those registered before 1978 are secured for 95 years from the date the copyright
was originally secured. For works made for hire, the copyright endures for 95 years
from publication or 120 years from creation, whichever is shorter. Trademark rights
can exist indefinitely if the owner continues to use the mark and re-registers it
every ten years.

Enforcement
The Founding Fathers created both a right for IP owners and the private legal

means for them to defend those rights in the courts. Thus, most U.S. intellectual
property owners rely on their own attorneys, not their government, to defend their
IP rights in the United States. Foreign infringers fully understand this difference.
Former U.S. Patent Commissioner Bruce Lehman notes that foreigners "are particu-
larly freaked by (patent) litigation." The reason is clear: U.S. Federal courts are far
more difficult to subvert than U.S. politicians.

In the United States, private lawsuits to defend patents, copyrights, trademarks,
trade secrets, masks and plant varieties are potent because the decision to act re-
sides with the IP owner and the Federal courts are strong judicial bodies that can
impose massive penalties. The strength of the courts is the judges, whose qualifica-
tions are reviewed and approved by the U.S. Senate. For more than two centuries,
America's Federal judges have been capable, often brilliant and uncompromisingly
honest.

To further ensure fairness, the courts have a strong appellate system, which al-
lows an impartial and competent review of lower court decisions by panels of other
judges. To provide a knowledgeable review of complex patent and trademark cases,
Congress created the U.S. Court of Appeals for the Federal Circuit, which is located
in Washington, D.C. Created in 1982, this court hears all appeals on patent and
trademark cases.

Before the creation of this new court, the 11 appeals courts (now 12 in number)
upheld only 40 percent of U.S. patents in litigation; afterward, the new Federal Cir-
cuit Court has upheld roughly 80 percent.

America's strong intellectual property laws and an equally strong judicial system
are hazards for counterfeiters, pirates and infringers inside the U.S. The statistics
of private patent suits illustrate why. Alexander I. Poltorak and Paul J. Lerner in
Essentials of Intellectual Property estimate that only 1.1 percent of all patents
are ever litigated.

Of that one percent that are litigated, almost 76 percent settle before going to
trial, generally after an expenditure of $1 million or more by each side. Only four
percent of all suits filed eventually do go to trial. The other 20 percent are either
withdrawn or dismissed. Thus, only about 4/100 of one percent of patents are liti-
gated.

Of cases where a patent's validity is challenged, Poltorak and Lerner report that
litigation upholds 67 percent. When infringement is litigated, patent owners win 66
percent of their cases. These are very good odds for patent holders, and very bad
ones for pirates, counterfeiters or infringers-at least in the United States.

Such low litigation numbers, and such high success rates for patent owners, are
a positive reflection on the U.S. Patent and Trademark Office, signifying that its
examinations are thorough and the patents it issues are strong-again, at least in-
side the United States.

When the first U.S. Congress created the first patent and copyright laws, they
considered court-ordered civil sanctions sufficient to deter infringers. In 1909, Con-
gress decided that civil sanctions were insufficient to stop some brazen copyright in-
fringers, so criminal prosecutions were authorized as an additional deterrent. In
1992, Congress broadened the law, making copyright infringement a felony offense
under Federal law "if at least ten infringing copies or any type of copyrighted work
with a value of $2,500 or more are made or distributed in a 180-day period." The
Economic Espionage Act of 1996 made the theft of trade secrets a Federal crime re-
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gardless of who benefits. Unlike copyrights, trademarks and trade secrets, no Fed-
eral law makes patent infringement a criminal act.

In addition to the civil suits and Federal criminal prosecutions, U.S. IP hold-
ers have another means to keep infringing goods out of the United States. Under
Section 337 of the Tariff Act of 1930, the U.S. International Trade Commission is
empowered to investigate allegations of patent, copyright, and trademark infringe-
ments of imported goods, plus the misappropriation of trade secrets. The Commis-
sion is an independent, quasi-judicial Federal agency that analyzes the effects of
imports on the economy and directs actions against unfair trade practices, such as
intellectual property infringement.

If an IP holder thinks that its rights are being infringed upon by unauthorized
imports, it can file a formal complaint with the Commission. If the Commission
votes to investigate, it appoints an Administrative Law Judge to preside over the
proceedings and make an initial decision. Hearings are held and eventually the
Commission makes a decision or a settlement is reached. Between the mid-1970s
and January 2004, the Commission heard 505 cases involving alleged violations on
items that range from integrated circuit chipsets to rodent bail stations (a better
mousetrap). When the Commission finds there has been an infringement of a valid
and enforceable U.S. patent, copyright, trade secret, or trademark, it orders the
Customs Service to exclude that good from entry into the United States.

Other Federal enforcement of U.S. intellectual property laws has been reduced to
the point of vanishing since the 9/11 attacks, as most of its resources were trans-
ferred to the war on terrorism.

Foreign Protections
A distinctive feature of intellectual property protections is they are of national ori-

gin, issued country by country. Consequently, having the protection of a patent,
copyright, or trademark in the U.S. does not automatically mean that a creation is
safeguarded elsewhere. Rather, IP owners must generally seek protection country
by country.

Most important, many nations do not provide the legal means to enforce their
trademarks, patents and copyrights. They have IP laws on the books, promise to en-
force those laws, and then allow, even encourage violations. Their laws are niceties,
as fake as the goods whose production they facilitate.

The major problem faced by American intellectual property owners is not one of
inadequate protection inside the U.S., but the absence of such means in most devel-
oping nations. In such instances, U.S. intellectual property owners are forced to de-gend on the U.S. Government to act on their behalf. Only the Office of the United

states Trade Representative can initiate a U.S. intellectual property case against
other governments at the World Trade Organization.

Ironically, after leading the long, historic fight to put the WTO's IP protections
into place, Washington is now strangely unwilling to use them. Since June 2000,
the U.S. has not filed a single intellectual property case at the World Trade Organi-
zation, although the Office of the United States Trade Representative documents
each year, country-by-country, their IP infringements and how this theft is per-
mitted, even encouraged, by the national governments.

The World Trade Organization and Intellectual Property Rights
In response to the massive international theft of U.S.-owned intellectual prop-

erties, the United States in the 1980s and 1990s championed the creation of a new
body of international laws and protections, called the Trade Related Intellectual
Property System (TRIPS), which is administered by the World Trade Organization
(WTO), and sets minimum IP standards for WTO members.

TRIPS came fully into force on January 1, 2005. The TRIPS agreement is the
most significant intellectual property agreement of our time. It covers five broad
areas: First, TRIPS defines the basic principles of how international intellectual
property agreements will be applied. The main principle is national treatment-that
is, governments will deal with foreigners and their own citizens equally. A corollary
is called "most-favored nation"-that is, all foreigners will be treated equally. If the
U.S. gives a trade concession to Mexico, it must also be willing to give the same
concession to Chili, Brazil and all other nations. This mandate prohibits discrimina-
tion among nations.

Second, TRIPS ensures that adequate standards of protection are provided by all
participating nations. To this end, TRIPS strengthened the provisions of the prin-
cipal international agreements that existed before it was created, including the
Paris Convention for the Protection of Industrial Property, which includes patents
and industrial designs-setting new and higher standards. For copyrights, TRIPS
included computer programs and databases. It expanded international copyright
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rules to include rental rights, thus taking pirates on directly. TRIPS also gave per-
formers the right to prevent the unauthorized recording and use of their live per-
formances for 50 years. With that, the WTO took on bootleggers.

TRIPS gives international protection for trademarks, defining what is eligible,
plus the minimum rights nations must provide. When place names, such as "Te-
quila," "Scotch," and "Champagne" are used to identify a product, TRIPS provides
special protections for those products as well. Industrial designs are protected by
TRIPS for a minimum of 10 years and patents for at least 20 years. Nations must
provide patents for both products and production processes, though they can exclude
diagnostic, therapeutic techniques, surgical methods, plants, animals and biological
processes for the production of plants or animals. Plant varieties, however, have
TRIPS patent protections. A process patent extends to the product directly created
by the process. The TRIPS Agreement allows governments to issue a patent-holder's
competitor a compulsory license for a patented product or process, but only under
strict and defined conditions.

Integrated circuit layout designs are protected for a minimum of 10 years under
TRIPS. Governments are required to take all necessary steps to protect undisclosed
information and trade secrets of commercial value. Finally and most important, Part
2 of TRIPS defines minimal standards. If any party to TRIPS wants higher stand-
ards and longer terms of protection for the intellectual properties, they can have it,
provided they do not discriminate against or between foreigners.

The third part of TRIPS is enforcement. The agreement requires all signatory gov-
ernments to enact laws that ensure the enforcement of this agreement and provide
penalties that are sufficient to deter future violations. TRIPS enforcement require-
ments are defined in detail, including rules for getting evidence, provisional meas-
ures, injunctions, damages and other penalties. Under TRIPS, governments must
provide courts that can review administrative decisions and order the disposal of
counterfeit goods. Governments are also required to make willful trademark coun-
terfeiting and copyright piracy criminal offenses, punishable with jail sentences and
to prevent the import of counterfeit and pirated goods.

The fourth part of TRIPS is its dispute settlement procedures. If any nation
thinks that any other nation is violating the TRIPS provisions, they can take their
case to the WTO, where a three-person panel will hear the complaint. The loser in
that complaint can file an appeal at the WTO and be heard by a new appeal panel.
That decision is final. If a defendant nation loses the case, it must change its laws
and practices or pay damages to the plaintiff nation. Those damages can be paid
in cash, or the winning plaintiff nation can impose tariffs on a list of the defendants'
imports sufficient to pay an amount set by the TRIPS dispute panel. The WTO can
impose costly penalties on those nations that fail to uphold their IP agreements.

Fifth, the WTO provided special transitional arrangements while TRIPS was
being introduced.

The WTO dispute settlement procedure is a powerful tool. If the U.S. believes, for
instance, that China is not fulfilling its TRIPS obligations to provide protections
against piracy and counterfeiting of U.S. IP, it can take a case to the WTO. And
if the U.S. can prove that this theft is costing U.S. authors, artists, inventors and
other IP owners multiple billions of dollars annually, it can ask for annual com-
pensation in that amount for as long as the theft and China's institutional unre-
sponsiveness continues. Moreover, the U.S. does not need China's permission or help
to collect the money once a WTO verdict is issued. Under the WTO, the U.S. can
impose a small tariff on every good imported from China and then distribute those
funds to the U.S. victims. Or, it can impose large tariffs on a few Chinese imports.
All that is required is national political will and lawyers who can prove to a WTO
panel what the victims allege. Most important, such action is legal and conforms
to the TRIPS agreement signed by China.

China's WTO TRIPS Compliance on Intellectual Property Protections
The Office of the United States Trade Representative's 2004 Report to Congress

on China's WTO Compliance reveals that China is putting its framework of laws,
regulations and implementing rules into compliance with the TRIPS Agreement.
The problem noted in the report is "Enforcement of these measures, however, re-
mained ineffective in 2004." The USTR pointed out that nearly three years after
China's accession to the WTO U.S. right-holders uniformly say that intellectual
property rights infringement in China is rampant. Witnesses also report that such
violations are worsening. Although China has established three mechanisms for in-
tellectual property rights enforcement, none is having a deterrent effect. Specifically,
the USTR concludes,
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" Administrative Enforcement-"Although the central government continues
to promote periodic anti-counterfeiting and anti-piracy campaigns, and these
campaigns result in high numbers of seizures of infringing materials, they are
largely ineffective."

" Criminal Enforcement-'At present, criminal enforcement has virtually no de-
terrent effect on infringers. ... Partly because of these weaknesses in China's
laws and regulations, China rarely pursues criminal prosecutions."

" Civil Enforcement-" U.S. companies continued to complain in 2004 that there
is still a lack of consistent and fair enforcement of China's IPR laws and regula-
tions in the courts. They have found that most judges lack necessary technical
training and that court rules regarding evidence, expert witnesses and protection
of confidential information are vague or ineffective. In addition, in the patent
area, where enforcement through civil litigation is of particular importance, a
single case still takes four to seven years to complete, rendering the new damages
provisions adopted to comply with China's TRIPS Agreement obligations less
meaningful."

China's failure to meet its WTO TRIPS obligations is dearly costing foreign IP
owners. The Chinese government estimates that in 2001 the market value of bogus
goods sold in China was between $19 billion and $24 billion. The technology stolen
to produce many of these goods has a far greater value, as does the harm done to
the reputations of IP owners, plus the value of bogus sales outside of China. This
estimate is a vast understatement of the true costs of the IP theft emanating from
within China's borders.

Despite intense attempts over many years, U.S. diplomacy has not persuaded
China's leaders to fulfill their TRIPS obligations. The result is a Chinese Potemkin
village of protections-newly created national bureaucracies putting into place the
forms, regulations and institutional mechanisms that real intellectual property pro-
tections systems have.

Yet, local officials have great power and often little connection with national au-
thority. Viewed from their perspective, why should a local official take jobs away
from neighbors, friends, family and constituents and give them to an unknown for-
eign corporation, inventor, author or artist whose operations may be elsewhere,
maybe not even in China?

As for private enforcement of intellectual property rights, the very idea of patents,
copyrights, trademarks and trade secrets are as novel to China as are ideas of con-
stitutional rights, religious freedom and civil law. China is an old civilization. To
graft the U.S. system of intellectual property rights onto China's ancient political
culture may be as difficult and odd a task as trying to graft a grape vine unto a
mature oak tree.

Professor William P. Alford of Harvard Law School, captures the essence of the
problem in To Steal a Book is an Elegant Offense. He writes,

"A system of state determination of which ideas may or may not be dis-
seminated is fundamentally incompatible with one of strong intellectual
property rights in which individuals have the authority to determine how
expressions of their ideas may be used and ready access to private legal
remedies to vindicate such rights."

China's culture, of course, can change, but to expect its political leaders to accept
foreign notions of intellectual property laws, individual civil rights and private legal
remedies as a central part of its political structure is not likely to happen soon, if
ever. To expect the Chinese public to forego voluntarily the production or purchase
of pirated and counterfeited products simply because some foreigner owns the exclu-
sive use of an invention, trademark, trade secret or a copyright is too high a hope,
at least in the near future.

If China's economy evolves as did Japan's, the Chinese may become interested in
intellectual property protection when they develop proprietary technologies that
they want to secure in other nations. Until then, foreign intellectual property own-
ers must regard China as the great threat to their creations that it is.

Intellectual Property Rights Under Assault Within the U.S.
The assault on U.S. intellectual property rights and enforcement extends into the

U.S. In a protracted legislative patent war during the 1990s, several foreign govern-
ments and large corporate interests tried to weaken U.S. patent protections, and
continue to do so. Among other proposals, these interests sought to:

" Remove the U.S. Patent and Trademark Office from congressional oversight,
" Vest control of the patent function in a private corporation whose directors

would be appointed by the President,
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" Eliminate civil service protections for patent examiners,
" Shorten the term for U.S. patent protections,
" Award a patent to the first person to file an application rather than the person

first to invent a new creation,
" Allow competitors to challenge the claims in a patent while the application is

still under review at the Patent Office,
" Limit the ability of patent-holders to defend their rights in the courts,
" Publish the details of a patent application eighteen months after it is filed, even

if no patent has yet been issued.

The 18-month provision was enacted into law in 1999. Today, the details of a U.S.
patent application are made public, via the Internet, eighteen months after it is
filed. Only those applications or a U.S.-only patent are exempt from this rule. Yet,

the U.S. Patent Office takes an average of 27 months to issue a patent. Thus, an
inventor has a period of 9 months when the secrets of the innovation are made
known to the world and no protections exist. An inventor can sue the infringer after
being awarded a patent, but often requires filing a case in foreign courts-a costly
process. One consequence of this rule is that U.S. creations are being stolen before
inventors have the protections of a patent. Equally important, many inventors are
keeping their creations as trade secrets, thus diminishing the general knowledge.

The un-enacted proposed changes to U.S. patent protections remain a top U.S.
lobbying priority of the Japanese government, the European Union and several
transnational corporations and their business associations.

In the 1990s, advocates of copyright change persuaded Congress to lengthen the
duration of copyrights, legislation the Supreme Court later ruled constitutional. An
unintended consequence of the copyright extension is that much of the knowledge
created in the last 75 years of the 20th century is frozen in copyrighted works whose
ownership is unknown, that produces few if any royalties, is not digitalized, and
thus remains largely unavailable to most potential users. Were the commercially in-
active portions of that copyrighted knowledge base released into the public domain,
existing computer technology could easily deliver it to the fingertips of anyone con-
nected to the Internet. One option for releasing this vast body of knowledge would
be to alter the copyright laws in a manner that returns the term of a copyright to
a short period, such as 14 years enacted by the first U.S. Congress, but allow own-
ers to review indefinitely, as is now done with trademarks. Owners of commercially
viable works would likely renew. By not renewing, owners of non-commercial works
could speed their creations into the public domain.

Recommendations
China is unlikely to have an effective system of intellectual property protections

any time soon. TRIPS is a legal way for the U.S. to address China's failure to meet
its WTO intellectual property obligations.

I recommend that the U.S. initiate a WTO case against China for failing to meet
its TRIPS commitments. A WTO finding and the U.S. collection of damages would
provide the Chinese government a substantial incentive to fulfill its TRIPS obliga-
tion. I also recommend that the collected damages be divided among the damaged
U.S. IP owners, rather than be deposited in the U.S. Treasury. The victims deserve
the compensation.

I also recommend that the USCC bring to Congress's attention the unintended
damage created by the 18-month patent application disclosure rule and urge it to
revert U.S. policy to that followed for more than two centuries-that is, the U.S.
Patent and Trademark Office is obligated to keep the details of a patent application
totally secret until a patent has been issued. If no patent is issued, that Office is
to vigorously guard the application, allowing the inventor to protect the innovation
as a trade secret.

Conclusion
Innovation is America's competitive advantage. U.S. domestic intellectual property

protections must reflect that reality and our government must resist attempts to
weaken the IP rights of its creative people.

Globally, the U.S. led other nations in creating a body of IP protections at the
WTO. The time has come to test whether those protections are real. An intellectual
property case against China is the ideal check as to whether TRIPS can work. If
not, the U.S. needs to know and then act accordingly and quickly. Passivity on such
a far-reaching threat is the most dangerous policy.

Chairman D'AMATo. Thank you very much, Dr. Choate.
Mr. Fishman.
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STATEMENT OF TED C. FISHMAN
AUTHOR, CHINA INC.: HOW THE RISE OF THE

NEXT SUPERPOWER CHALLENGES AMERICA AND THE WORLD
CHICAGO, ILLINOIS

Mr. FISHMAN. Good afternoon. What an amazing day this has
been. I wrote a book China, Inc., which came out in February, and
now I have to revise every single page of it.

I have a prepared testimony. It links so much on what other peo-
ple have said today, that I thought I would veer from it and build
on the remarks that I've heard this morning. So with your indul-
gence I will do that.

First I want to thank the Commission. One of the experiences
I've had in writing China, Inc. is that I've given a lot of talks
around the country and a few hundred outings on the radio and
television, too. I hear all kinds of voices on China and how people
feel about China.

When I made the rounds in Washington when I began this
project, I went to all kinds of places. There's a lot of intelligence
about China in Washington, but it's all very atomized. There are
the guys who worry about strategy, the guys who worry about
trade, the guys who do cultural exchange. But I think your Com-
mission alone is one of the few places in this whole country where
our government is trying to figure out what should be the general
national consensus about China in this country. Unless we have a
general view and we could put together all of the different hats
that people wear on China and figure out what's best for the
United States, then we're not going to have a useful policy. Instead
it'll be poached away bit by bit and we'll be working against our-
selves.

That's very much true on intellectual property, because this is a
perfect case in which we wear two hats. We wear hats as con-
sumers in which many ways we benefit enormously from China's
very loose, to use a charitable term, intellectual property regime,
because it drives prices down for the consumers. I'll talk about that
in a bit.

The first thing I want to say in general, though, is we should do
a thought experiment which builds a little bit on what Dr. Choate
said and that thought experiment is what we would do if we were
making policy for the Chinese, what kind of intellectual property
regime would we want for our country.

All governments think about what is the best of the welfare of
their people. Bad governments do this to some degree, good govern-
ments try to do it entirely. And if you were the leader of 1.3 to 1.6
billion people-mostly poor people, desperately poor people-and
you could give them the wealth of the world's most advanced, in-
dustrialized economies in entertainment, in pharmaceuticals, in in-
dustrial goods, in technologies, what would you do?

Would you say if there were no consequence to you-and there
has been no consequence to the Chinese-would you enforce intel-
lectual property laws or would you say, no, let all of this technology
come here. I'll entertain my people, I'll keep them healthy, I'll
make them smart.

There is a real logic in the Chinese position. If you are thinking
about solutions on how to approach it that will benefit Americans
you have to think that you are against a very mighty agenda on



271

the part of the Chinese government. It is a policy of the Chinese
government not to enforce intellectual property. It's an industrial
policy. It's a welfare policy. It's an entertainment policy. It's a cul-
tural policy. And any change that we want to make has to go
against the full might of those agendas, of a government that fully
sees itself acting in the interests of its people on this issue.

You might have noticed in some of the recent news on Japan, for
example, I was just noticing this in the paper yesterday, that one
of the things Japan wants to talk about with China in the midst
of all of these protests and demonstrations is intellectual property.
I can't help but think that one element of these demonstrations is
a way to get the Japanese to back down on almost every item in
their agenda.

There's quite a bit of vehement demonstration. The Japanese are
being made to know that there are millions of people who can
throw bottles and rocks at Japanese facilities and surround them
any time they want should the Japanese press too hard on any-
thing, including intellectual property.

I got a call this morning, interestingly enough, from a man who
came to one of my readings. His name is Ron Hollis. He runs a
company called QuickParts. He said, "Mr. Fishman, I have to talk
to you about my recent trip to six cities in China." He's a manufac-
turer who makes prototype-molded parts, kind of the nuts and
bolts of American industry. They're molded plastic, they're formed.
He's got a laser machine that can create any kind of part on very
short notice for a prototype.

He said, "You know, American manufacturers do not understand
what's going on in China, that there is a very high level of sophis-
tication." We've heard about it at the universities and at the high-
tech firms of China, but in the mid-tech and the low-tech firm
there's a very, very virulent strain of intellectual property theft
going on that affects American industry.

He told me he couldn't go to any of the factories that he had vis-
ited and not see knock-off parts copied from his customers. They
were simply there. Not only that, but he would take a poll wher-
ever he went. And he would say, "Well, how many computer sta-
tions do you have in this factory," and there might be 40 or 50.

He said, "Well, how much have you paid for software." And it's
not just Windows software or database software; these are the ad-
vanced, industrial design software packages, which run American
industry.

Almost to a facility no one had paid anything for those factories.
Now we just heard from the motion picture association and from
Warner Bros. We know that their goods are pirated. We know that
Microsoft goods are pirated. With apologies to them, it's very hard
to get American consumers to weep for Microsoft or the motion pic-
ture industry.

In fact, when we have the opportunity to pirate from them with-
out consequence, we do the same thing. That's what Napster was
all about.

But if you think beyond the level of lost sales, which Dr. Choate
was talking about, which is around an $80 billion calculus (China
takes $80 billion worth of sales from companies that would sell
them equivalent values of goods), if you go beyond that and you
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look at the competitive ramifications of it, that a Chinese factory
working on a platform of counterfeit software or even an entire pro-
duction line which counterfeited, is operating in an environment
which they have no technology cost, competing against American
manufacturers who have a very high technology cost. In these man-
ufacturing facilities it can cost $50 to $60,000 a year on a single
computer station to run some of the advanced costs.

Do the math. If there are 50 engineers working on those stations,
it's already millions of dollars. But some of these places have hun-
dreds. I went into an automobile factory in China, which with their
200 workstations each with thousands and thousands of dollars of
pirated software on it, they are competing against auto parts mak-
ers, American automotive makers who have high technology costs.
This is part of China's low-cost manufacturing machine. It's some-
thing you can't compete against.

You might be able to find a way to save labor, but you can't save
on your technology cost. It's simply a cost that they don't have to
bear, that we do, and it is kind of a competitive advantage, which
is almost impossible to overcome.

I talk about some more examples of this in this my written testi-
mony, the main focus of which is the mismatch between our econ-
omy, which is a knowledge economy and knowledge-based economy,
and China's economy, which is a things economy. Some things we
can talk about in the question and answer period are what are the
remedies for this. You've talked about them in some ways already.
I think the apples-for-oranges remedies are very, very important.
You have to think, even rethink WTO.

If the Chinese are pirating our movies, maybe we put their mov-
ies in the public domain on day two. That's something that we
ought to think about. And we ought to be very open-minded, work-
ing at the very top of our intelligence on this. Also figuring out how
big a stick we're willing to carry in this, because the situation is
just getting worse. Pirating is creating multibillion-dollar compa-
nies in China, and they now will compete against Americans at the
highest level.

Thank you.
[The statement follows:]

Prepared Statement of Ted C. Fishman
Author, China Inc.: How the Rise of the Next Superpower

Challenges America and the World
Chicago, Illinois

First, I want to commend the Members of this Commission, and its staff, for at-
taching high importance to the issue of technology transfer to China. You are cer-
tainly correct in regarding technology transfer as one of the most crucial issues in
our relations with China and in our economic futures. In reporting my book, China,
Inc.: How the Rise of the Next Superpower Challenges America and the World, I
came to see the transfer of technology and other intellectual property to China as
one of the most urgent problems in our economy. Without swift and forceful action
to reverse the free-and by "free" I mean "no cost"-flow out of our knowledge econ-
omy into China, the United States will lose the heart of our economic strength and
see a rapid diminution in our standard of living. I will come to some of the specifics
of the argument further on. First, I would like to put my comments on technology
transfer and intellectual property in context with a few general observations about
China and the United States.

China now informs nearly every big question about America's future. Take your
pick: the future of our financial system, the demands on our schools at every level,
how we shop, how we make things, how we employ workers at home and around
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the world. Our national security, global prestige and persuasiveness are increasingly
affected by China's new-found economic might and confidence and, more impor-
tantly, by how we see China's future prospects. Whatever China's weaknesses-and
it has many-it is folly not to acknowledge that its long-term prospects will most
likely build on its considerable strengths, and that the country will go richer,
stronger and far more influential over the coming decades. It is all but inevitable,
for instance, that China will overtake the United States as the world's largest econ-
omy. Simple math makes the point. With five or six times the U.S. population,
China need only provide its people with one-fifth or one-sixth the average income
of Americans to have the largest economic footprint in the world. There is much talk
lately about the value of China's currency, with some U.S. manufacturers suggesting
that the yuan is 40 percent cheaper against the dollar than it ought to be. Should
China take the single step of letting its currency float freely on the world market,
the per capita incomes of the Chinese will increase from one-thirty-eighth of the
U.S. average, to one-twenty-seventh. That is still low enough to keep China as a
low-cost factory floor for the world, but it nonetheless offers an enormous boost in
China's economic footprint.

To date, looking over the last twenty years and arriving at the present-the
economies of the United States and China have acted as great complements to one
another. China has proved more than able at manufacturing the physical things of
this world, often at low costs no other countries can match. American consumers
benefit. On average, the China price returns about $600 in savings every year to
American consumers. Those who spend more, save more. In contrast, the U.S. Gov-
ernment's recent tax cuts to individuals, designed to be an economic stimulus, re-
turned half as much, and the country had to draw down from the treasury and add
to our public debt to put that money in people's hands. China simply delivers it.
So when we talk about how cheap technology transfers contribute to the Chinese
low-cost manufacturing machine, we should admit that on one level Americans, and
the rest of the world's consumers, benefit mightily.

First, I want to stress that I see no point in demonizing the Chinese for their own
practices. They have solid reasons for doing business the way they do, and many
of us would act in much the same way were we in the position the Chinese now
find themselves in. Here's a simple thought experiment. Imagine you were the
leader of between 1.3 and 1.6 billion people, most of them desperately poor and mod-
estly educated. Suppose you could transfer to your people the jewels of the world's
advanced industrialized nations, paying nothing for much of it and pennies on the
dollar for some more. Suppose, in other words, you could steal the best technology,
copyrighted materials, brand names and top entertainment for your wanting people.
And imagine further that you had little expectation of being held to account for that
theft. In contrast, you would be rewarded for it. In fact, that theft would make your
country an ever-more desirable home for the very international fashion, technology
and knowledge enterprises you were so liberally borrowing from. Anyone here would
make that choice-the choice which the Chinese government and people made and
still do make every day. One of the precepts of good leadership is to make one's peo-
ple prosperous and capable, and the Chinese practices have followed that hands
down. Remember, the incomes of the Chinese have risen four-fold in twenty years,
the use of personal computers is widespread and expert and Chinese factories rou-
tinely run on the very same software that their competitors in America use. In all,
China's creation of an extremely loose intellectual property regime has paid off
handsomely. And, we must admit, impressively. It has been a key element of
China's growth. Rather than fault the Chinese for the method of their progress, I
suggest we offer admiration, grudgingly, but sincerely. Conceding their success,
however, does not mean conceding. It is now time we exercise what means we have
to enforce global rules that will also serve the American economy.

To understand the deep threat to the U.S., it helps to understand the mismatch
between the Chinese economy and ours.

The U.S., and other rich industrialized countries, now bet our best dollars on the
knowledge economy, the amorphously defined new world in which better ideas, not
faster, cheaper hands, create jobs and wealth. Consider what an advanced economy
like ours does best: make movies, produce television shows watched from Helsinki
to Cape Town, turn out global pop stars. We design the software and processes that
streamline the operations of giant retail chains and global high-tech manufacturers.
We engineer advanced engines and the guts of the world's computers. We devise
brands, durable corporate identities and fashions. We conjure new ways to move
money and put it to work. We turn the most basic tasks into knowledge work. Mod-
ern printers, to note one example, rely heavily on the most advanced automated
presses, computerized design tools and management and shipping for delivering ma-
terials efficiently to consumers and are as dependent on the latest software and
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technological innovations as a biotech lab. And those 2.8 million American workers
who in recent years have lost their factory jobs? They don't learn new ways to use
power tools. They are retrained in front of a computer; they learn to run the robots
that do the jobs they used to do. You do not need to look at factory floors to see
how deeply the knowledge economy reaches. Even that most ancient, and basic of
all human tasks, farming, has been re-made by our knowledge economy. A farmer
wakes in the morning to check weather and futures prices on PC with an Internet
connection, he climbs into the cab of a $200,000 farm machine that makes its way
through the fields using GSP navigational technology. Under the wheels grow crops
that are as highly engineered as the most complex pharmaceuticals, and when they
are harvested they move throughout the food distribution with an efficiency made
possible by tracking, inventory and sales software. One American farmer, deploying
the tools of our economy, developed in public and private laboratories and work-
shops can do the work of 20,000 Chinese farmers. Even when we produce the phys-
ical stuff of the world, we produce it most efficiently because of the knowledge prod-
ucts that emanate out of the 21st century American economy.

The trouble with this apparently successful state of affairs is that the stuff we
do best exists nowhere and everywhere at the same time. Some of our most valuable
things-software codes, pharmaceutical processes, car designs, digital movie files-
weigh nothing and, as e-mail attachments, can move at the speed of light. To learn
American ideas and procedures is all but the same as owning them. (Unless, of
course, laws successfully prohibit their co-option.) In contrast, most of what China
makes that finds its way into the world market is physical. The Chinese can borrow
and steal the designs to our best products all they want. The statistics are well-
known to this Commission. Add them up and the Chinese economy itself looks like
a counterfeit economy, one in which the vast majority of goods branded as one thing
are made by someone else. Everything from simply copied commodity products such
as household cleaners, fashions, consumer and business technology to goods higher
up the economic and technical food chain such as biotechnology, automotive and
aerospace products all have their unofficial knockoffs in China. Sometimes the copy-
ing affects only bottom lines, sometimes the stakes are much higher, as in the case
of false pharmaceuticals. China's drug industry is a complex mix of enterprises,
some owned by the state, others private, and nearly all out of bounds of the licens-
ing and quality control mechanisms of the world's major drug companies, whose
products the Chinese copy. Copied drugs are sometimes excellent, and sometimes
deadly. Both pose dangers. Bad copies kill patients, they also have the potential to
kill American companies because bad drugs are now finding their way into the mix
of real medicines, so that a vial of 30 pills bought at a local pharmacy in Chicago
might have one or two bad pills made in a back room in Guangzhou. The patient
death is bad in itself, but bad medicines also threaten American jobs and wealth.
The legal repercussions may one day drive a blue chip company into bankruptcy.
If that sounds far-fetched consider what the recent spate of drugs removed from the
market have done to the share prices and liabilities of the companies behind them.

The amount of economic activity in China tied to pirating and counterfeiting is
staggering. Stolen movies and software are the poster children of global piracy and
in China they are everywhere. Hollywood's Motion Picture Association estimates
that 95 percent of all movies seen in China are pilfered and that its members lost
$178 million in potential revenue. DVDs are only the most visible items in the pi-
rate and counterfeit economy. Ninety percent of all software running on Chinese
computers has been pirated and bought openly in stores for around $3 a copy. Using
a lost-sales calculus, which measures the losses to foreign companies by tallying the
value of the dubious goods sold, the U.S. Department of Commerce estimates the
loss to American companies at between $20 billion and $24 billion. The Department
says the Japanese now lose even more: $34 billion. Add in the European Union and
the number approaches $80 billion. Thomas Boam, who until recently served as the
Minister Counselor for Commercial Affairs at the U.S. Embassy in Beijing, argues
piracy and counterfeiting account for between 10 percent and 30 percent of the $1.4
trillion Chinese economy. Some estimates go much higher. I will explain further
how these lost sales numbers undercounts the loss to the U.S. economy. We should
also consider, however, how these calculations rest on a fiction, one which itself ob-
scures the rationale the Chinese frequently offer for the intellectual property prac-
tices. In short, they argue that the real versions of the goods they copy are simply
too expensive. With drugs it is a compelling argument. The Chinese government
clearly believes that providing lifesaving drugs for a fraction of their American price
is in the interests of its people. With things like DVDs the argument is a bit less
compelling, but price is still the issue. Few Chinese would buy genuine goods if they
had to pay the prices Americans do. At $20, a DVD movie in a U.S. store equals
10 days' wages for hundreds of millions of Chinese factory workers.
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And there's the rub. What Americans make and what the world values moves
very easily into the counterfeit economy. If Americans wanted to borrow and steal
the physical stuff that China makes, we would have to march in with an army and
commandeer Chinese factories and workers. Western powers and the Japanese tried
that in the mid-19th and -20th centuries, respectively, and, happily, will not repeat
the experiment. China, however, can in a sense colonize the developed world simply
through careful study and a willingness to go its own way on intellectual-property
protection.

The most hopeful group looking at China's prospects for reform are those that
study the country's growing body of laws. Quite often lawyers attend my talks on
China and tell me that the country is serious about following international stand-
ards and that its volume of legal mechanisms to punish transgressors is growing.
They even point to some high profile cases in which international parties found
some redress in Chinese courts. Yet, to an observer in the street, and to those who
talk to American businesses that face China's version of enforcement, the story is
not hopeful at all. Indeed, despite the proliferation of laws, the situation on the
groundin China grows steadily worse. DVDs are everyone's favorite example. They
are so cheap in China that foreigners are every bit as eager to buy them as locals.
They also are one of the most visible exports from China's great counterfeiting ma-
chine. New laws have had no effect on the trade. Quite the opposite. The places they
are sold no longer look like back-alley stalls but like Main Street retailers. Near
Beijing's diplomatic row, two outdoor markets once famous for knockoff fashions
have been combined into a large, bright department store-like building with esca-
lators, tailors on site and merchants with business cards, international shipping
accounts and full stocks of fake fashions, designer tableware, brand-name musical
instruments and, of course, thousands upon thousands of fake Swiss watches. The
most common punishment counterfeiters face is the confiscation of whatever prod-
ucts they have in stock. Sometimes a pitiful fine is levied. China's National Copy-
right Administration cites with much fanfare 52 raids on video shops in 2003, but
the total fines amounted to $6,900, or an average of $132 for each offender.

With apologies to some of the other presenters at this hearing, I offer one trivial
observation on the way to a more important one. It is nearly impossible to get the
general public to feel sorry for Hollywood when the Chinese pirate American films
and movies. Likewise, few in the world weep when big software corporations, such
as Microsoft, Oracle and Adobe lose sales to pirates and counterfeiters. Yet, nearly
every time one hears about the dangers of China's practices to the U.S. economy
the story is told in terms of the lost sales to these sorts of companies. Missed en-
tirely is the much bigger threat China's loose intellectual property regime poses to
our whole economy. American companies are not just creators of intellectual prop-
erty, they are buyers of it. It can cost millions, or tens of millions of dollars to
purchase and service the software to run an American company. Yet, Chinese com-
petitors often pay nothing for the same technology, because it is simply stolen. Walk
into the vast majority of Chinese firms that run computers and one will see one
work station after another stuffed with $2 versions of software that costs Western
competitors hundreds of dollars to run.

China's loose intellectual property rules also transfer to Chinese industry valuable
intellectual assets that can take American companies years and cost significant
sums to develop. American automobile makers can spend half a billion dollars devel-
oping and building a new car, and take two years to do it. As soon as the car hits
the market, Chinese manufacturers study it and look at how to copy it. Chery Mo-
tors, the company which will soon introduce Chinese built cars into the U.S. market
has been accused by General Motors of pirating an entire GM car and beating GM
to market with the Chery copy. It is not unusual for whole assembly lines to get
duplicated in China, where the copiers need not worry about the cost of developing
and designing the lines. Big business in the U.S. is vulnerable, but so are smaller
firms where often one good idea, patented or kept proprietary in some other fashion,
is the only truly valuable asset the firm has.

China's failure to police its intellectual property rules often looks less like ineffec-
tive government than a conscious policy to shift the highest value goods from other
economies into the country. It is, in essence, the largest industrial subsidy in the
world, and brilliantly, it costs the Chinese nothing. In 2005, China will most likely
be the world's third-largest trading nation, and counterfeiters give the country's in-
creasing number of globally competitive companies the means to compete against
powerful foreign rivals that pay for their use of proprietary technologies. In a
broader geopolitical context, China's counterfeiters deny the world's advanced econo-
mies, especially in the U.S. and Japan, the opportunity to sell to China the valuable
designs, trademarked goods, advanced technology and popular entertainment that
the Chinese urgently desire but cannot yet produce on their own. For the U.S., this
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mismatch is particularly punishing. Japan and Germany, which also suffer from
China's policies, do not have the huge trade deficits with China that the U.S. does.
One reason is because our export economy is far more dependent on the sale of
highly valuable, intangible and easily copied goods. Japan and Germany make the
machines China needs to run. America makes the software that runs those ma-
chines. It is far more difficult for us to get paid by Chinese users for what we make,
though most of the rest of the world pays handsomely for it. Until we can get paid
for what we make and the Chinese use, our deficits will worsen, not improve. Say,
for example, that the value of the dollar drops against the Chinese yuan. Econo-
mists predict our trade situation will level out, but do not take into account that
no matter what our goods cost, the Chinese will most likely continue to pay nothing
for some of the most useful goods we make. And, as a result, their factories will
continue to be able to beat even the most efficient American factories on price.

We now have a golden moment in which we can still use our power as China's
most important customer to enforce a change in its intellectual property regime. Ac-
tion ought to be forceful and unequivocal. Our trade deficit with China alone-not
counting the rest of our trade with the country-is more than ten percent of the
entire Chinese economy. That is an astonishing figure, and in it we can find
strength to exert rules over our trade with China. That may require a radical re-
thinking of past agreements, some brinksmanship with quotas and tariffs and other
remedies. Without action, however, the U.S. is likely to find our entire economy cop-
ied in China and Americans paid little for the brainwork imported to make it run.

Thank you.

Chairman D'AMATO. Thank you very much. Thank you both for
your interesting testimony.

Commissioner Mulloy.

Panel VIII: Discussion, Questions and Answers

Cochair MULLOY. I have a couple questions. First I want to sa-
lute Dr. Choate. It's not often that we get a man who ran for Vice
President of the United States to come and testify before the Com-
mission.

Dr. CHOATE. It's not often that you get somebody who lost by 92
million votes.

Cochair MULLOY. How many votes did you get?
Dr. CHOATE. Almost nine million.
Cochair MULLOY. Nine million votes, all right.
Dr. CHOATE. That's definitely a mandate to stay in the private

sector.
Cochair MULLOY. So we're delighted.
Dr. CHOATE. Thank you very much.
Cochair MULLOY. We did have this piracy problem in the United

States when we started out, and domestically we protected it.
Dr. CHOATE. Yes.
Cochair MULLOY. It was foreigners. Maybe we were ripping off-

Dickens always used to complain, I remembered. But what you
have to understand is later we had the Paris Convention dealing
with patents and the Bern Convention dealing with-that was in
the late 1890s, in that period.

Dr. CHOATE. Right.
Cochair MULLOY. Then when we decided to create a WTO and

give these developing countries and India and China access to our
market at an MFN rate 2.5 percent, part of the deal was we have
IPR interest in your country. Part of the deal is you protect those.
So we created an international agreement. We weren't violating
any international agreement when we were ripping of intellectual
property rights in the 1800s. They are. They signed it. That's the
difference. They should be enforcing it. And they should be giving
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Americans the intellectual property protection that they signed up
to give them. That's part of the deal. So that's why I feel its impor-
tant for people to understand that distinction.

Dr. CHOATE. In my testimony, Commissioner Mulloy, I point out
that we made a very explicit deal, as we did the GATT negotia-
tions. And the explicit deal that we made, and we led the Euro-
peans and the Japanese in getting this deal, is that the United
States would withdraw all quotas on textile and apparel imports.
We would end the old multifiber agreement in exchange for the de-
veloping world excepting TRIPPs, the Trade Related Intellectual
Property Protections inside the WTO.

Cochair MULLOY. Right.
Dr. CHOATE. We set a ten-year phase-in. The end of the phase

in was the 1st of January of this year. We've kept our part of the
bargain. We have to have lost one million apparel and textile jobs
in that ten-year period. We've gone from 1.6 down to barely
650,000 workers. That is a heavy cost. Incidentally, half of those
workers are not finding themselves back into the economy.

It turns out that China, the largest beneficiary of that agreement
on textiles is China. China now has 25 percent of our market.
They're projected by 2010 to have 75 percent of our market unless
something is done. And they have made no compliance on the intel-
lectual property.

China promised us and China made a treaty with 147 other
countries that it would adopt four sets of minimal standards and
it would provide a judicial system that would operate. I think Com-
missioner Reinsch hit the point earlier. It is to try to impose on
China a system of private rights, and private means to enforce
those rights, that has no experience in the concept of a private
right of speech, a private right of religion, a private right of poli-
tics. It's in effect as though we're trying to graft a grapevine on a
redwood tree.

Now what I'm urging and suggesting is that we stress the sys-
tem. If this TRIPPs not going to work-

Cochair MULLOY. And we know it.
Dr. CHOATE. -we need to know it. We need to stress the system

and we need to stress it as quickly as we can.
Cochair MULLOY. Mr. Fishman, how does the lack of IPR protec-

tion in China for American products, how does that diminish and
make Americans less willing to go into math and science in our
own country?

Mr. FISHMAN. The lack of IPR protection in China influences al-
most any issue we have with China, and there are no small issues
with China. On the education front, for example, if the value of
your worldwide patents are diminished, then the value of the peo-
ple who creates those patents is diminished.

China right now is the only robustly growing large economy in
the world. You might put India up there, too. For the large compa-
nies around the world, they see the United States, Japan, and
Western Europe as mature, rather slow growing economies, com-
pared to China's robust ten percent-nine and a half, ten percent
year over year. They are developing products for that market.

The CEO of Motorola told me the other day they don't outsource
to China, they insource to China, which means they move innova-
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tion to China to serve that market. In that market they pay engi-
neers one-sixth to one-tenth of what they pay engineers in the
United States. And they know that their intellectual property that
they develop in China migrates into the design of products and the
supply chain very, very quickly.

If you're going to pay your highest-paid engineers in
Schaumburg, Illinois ten times as much, you probably want to push
as much engineering as you can into more affordable employment
markets, which right now happen to be very big markets. And how
in their right mind is going to stick to their centers where they
have the highest costs.

I spoke to a convention of manufacturers and I just asked them
how many of you would let your children do what you do? These
were people who owned their own manufacturing businesses. In a
room of about 200, only five hands went up.

You might ask the same thing of engineers in this country, many
of whom were represented in the ranks of those manufacturers.
Who in their right mind would encourage their kids to go be an en-
gineer if they knew that there was a very large chance that any
company that their children worked for would be looking to pay
somebody one-sixth or one-tenth of their wage overseas.

Cochair MULLOY. Thank you both victim.
Mr. FIsHMAN. Thank you.
Dr. CHOATE. Thank you.
Chairman D'AMATo. Commissioner Dreyer.
Commissioner DREYER. Dr. Choate, I hope you're not letting

China off the hook too easily here when you say they have no tradi-
tion of intellectual property rights, because of course you're abso-
lutely right historically. On the other hand, over the last ten years
we've seen a fair number of suits of one Chinese citizen suing an-
other Chinese citizen or a company for exactly that. If they know
how to do it domestically and they know it's a crime, then I think
they know internationally.

Additionally, the Chinese constitution does give citizens freedom
of religion.

Dr. CHOATE. Right.
Commissioner DREYER. Albeit they find other ways to cir-

cumscribe it.
I think it's going to be very interesting to see these negotiations

with the Vatican play out. I just hope the Vatican doesn't do what
we saw our representatives from the film industry admitting to and
saying, well, this is a strategic plan; we want a toehold in the mar-
ket.

Dr. CHOATE. Um-hum.
Commissioner DREYER. Because I consider the Vatican to have a

number of very, very bright diplomats and I would hate to see
them get mouse-trapped on the bishop appointed.

But I do think we've been far too, "Oh, well, it's not in their tra-
dition," forgiving of the Chinese. And I just wanted to be sure you
didn't mean that.

Dr. CHOATE. No, no. On this issue I'm very unforgiving. Whether
they have it in their constitution or whether they do it to their citi-
zens, they made a commitment with us. They have taken the bene-
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fits of that commitment, which is going to be worth about 30 mil-
lion jobs for them. And we've paid an enormous price. They owe us.

It's up to our government to force that issue. If there's any fault
at this point, it's our fault for not forcing and enforcing our-it is
here.

Mr. FISHMAN. Look, we have $170 billion trade deficit with
China. That's not even our total trade. That's just our trade deficit,
right. That's 14 percent of the Chinese economy. That is a huge
stick.

Dr. CHOATE. Yes.
Cochair MULLOY. A hundred and sixty-two last year.
Mr. FISHMAN. Well, I'm projecting for this year, yes.
Chairman D'AMATo. Nearly three times the size of their entire

defense budget, even in the inflated terms we understand it to be.
Mr. FISHMAN. We have this golden window now.
Commissioner DREYER. Theoretically the defense budget.
Mr. FISHMAN. We have this golden window that may not last for-

ever, in which we are by far their most important customer. That
window may close if we don't act soon.

Chairman D'AMATo. Commissioner Bartholomew.
Commissioner BARTHOLOMEW. Thanks very much, and thanks to

our witnesses who have been sitting here for quite a while. I actu-
ally have a comment more than a question. Mr. Fishman, I think
I probably disagree with your paradigm from the very beginning
that the government is interested in the welfare of the people. My
conception of the Chinese government is that it is these days inter-
ested in the welfare of the people only to the extent that bad wel-
fare of the people threatens their hold on power.

Mr. FISHMAN. Well, maybe they're not incompatible.
Commissioner BARTHOLOMEW. I was struck by what you said. I

don't know that the interests of the Chinese people are first and
foremost in the minds of Chinese leaders when they're making a
lot of these decisions, and that helps to explain some of how the
decisions can be made without a whole lot of costs.

Mr. FISHMAN. Having said that, their per capita GDP has gone
up fourfold in 20 years.

Commissioner BARTHOLOMEW. Yes. There is another issue of
course. You talk about the leverage that we have given the size of
the trade deficit and everything there. At some point as American
job loss continues and our economy goes down, one would hope or
think that they need to be concerned about the fact that people are
not going to be consuming at the level that they are in order to
maintain the market that they have here.

Mr. Chairman, the Cochairs did a great job in putting this to-
gether.

Chairman D'AMATO. Well, thank you very much, Commissioner.
I'd like to thank both of our panelists. This is an issue that really
I find embarrassing as an American, the fact that our government
is unwilling and has been unwilling to actually make any kind of
moves that are credible and effective in protecting the rights, intel-
lectual rights and the property rights, of our citizens. It's really
quite an embarrassment and it needs to be remedied; we're going
to try and push as much as we can to get it remedied one way or
another.
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Go ahead, Commissioner Mulloy.
Cochair MULLOY. Yes, I just asked Dr. Choate about bringing

this case and using the WTO. We paid a big price to get them in
there. We ought to use it.

I'll tell you what my impression is. I was in the Clinton Adminis-
tration at the Department of Commerce at a political level. I saw
the way the USTR behaves. I think they have a proprietary inter-
est in making the WTO look good. I don't think they are afraid that
if we bring a case, it's like the emperor has no clothes. Then if it
doesn't work, they'd be embarrassed or their creation doesn't work.

I personally think you bring the case and if you can't win the
cases, then your policy is clear that that group won't work and
we're going to do something else. That's my observation.

Dr. CHOATE. It's very much in our tradition to do that. The first
patent act of 1790 turned out to be too uncomfortable. Thomas Jef-
ferson worked. They changed it 1793. That didn't work. They
changed it again in 1836. This is part of democracy and it's part
of our tradition. If something doesn't work, you find something else.
But you deal with the problem. The problem in this case is it's to-
tally unacceptable to have our innovation stifled by another coun-
try violating an agreement and stealing it.

Chairman D'AMATo. At the same time that they're dependent to
a large extent on their development on our economy, and we've al-
lowed that to happen.

Dr. CHOATE. And selling the goods back here to us.
Mr. FISHMAN. Here is a provocative thought on that, which is

how do American companies participate in the theft. When you go
into a big box retailer and there's a DVD player there that costs
$29 and the license fee on that DVD player is $12, and those are
stacked from floor to ceiling in those factories, there are American
companies who are winking and nodding at their Chinese suppliers
for stealing on their behalf.

Cochair MULLOY. That's a great comment.
Chairman D'AMATo. I want to thank this panel for its testimony.

I would also like to extend our appreciation as a Commission to the
Hoover Institution; Stanford University Law School, in particular
Julia Erwin-Weiner and Courtney Ewing for their assistance in ar-
ranging for the use of this facility.

We would also like to express the Commission's deep apprecia-
tion to Kareen Lambert, Wayne Fishburn, Heather Milnbarger,
and Julie Wicklund of Cooley Godward and all the others who
worked so hard to make this onsite visit possible.

Finally, a special thanks to the Commission's excellent program
and administrative staff who worked long hours preparing the pro-
gram and agenda. Thanks especially to Carmen Zagursky, who ar-
ranged for this hearing; our Associate Director, Kathy Michels;
David Ohrenstein, our Trade Counsel; Scott Bunton, our Executive
Director; M.L. Faunce, Davetta Vaughn and Romayne Houle, Staff-
ing and Program Assistants; and Olivia Knight, Research Fellow,
for their hard work. Lastly, thanks for the court reporters and the
technicians for their help for these two days.

This concludes the hearing.
[Whereupon, at 1:00 p.m., the hearing was adjourned.]
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Statement of Oded Shenkar
Ford Chair, Fisher College of Business, the Ohio State University

Intellectual Property Rights

Honorable Members of the Commission, the infringement of IPR by China, which
takes the form of piracy, counterfeiting (trying to pass a pirated product as a gen-
uine article), and related practices, is at the heart of the U.S.-China economic rela-
tionship, since, simply put, China is the world's number one violator while the
United States pays the heaviest price of the infringement. The repercussions of IPR
violations of are not merely economic, but carry over to the strategic, geopolitical
and national security arenas. The problem has repeatedly featured on the agenda
of U.S. trade negotiators, but in my opinion does not receive the attention it de-
serves. From the perspective of the U.S.' national interest, IPR violation should top
the list of bilateral and global trade issues, ahead of exchange rate alignment, which
seems to be the current focus of the U.S. Administration efforts, or any other trade
related items. IPR violations by China should also be of primary concern to U.S. pol-
icymakers, businesses, individual copyright owners, and U.S. taxpayers who have
been funding a substantial portion of domestic R&D expenditure only to see a sub-
stantial portion "borrowed" without compensation.

That China violates IPR is well known, but many do not recognize the scope of
the problem. China is not the first or only nation to violate IPR, but it dwarfs other
contenders, such as India and Vietnam, in the scale, scope and range of IPR violat-
ing goods. While U.S. media continue to showcase the bootlegging of DVDs (obviously
a huge problem to the movie industry), Chinese outfits routinely copy anything from
razor blades and cigarette lighters to pharmaceuticals, automotive components and
even entire cars. China is able to do that because it possesses a unique combination
of advanced production capabilities and widespread disregard for IPR. Typically, na-
tions with advanced technological capabilities respect IPR to a reasonable (though
variable) extent, while violating nations lack the capabilities and infrastructure to
replicate technology- and capital-intensive products. China is the only nation which
is able and willing to make high quality copies of complex industrial designs within
a short time of accessing the necessary information (often by reverse engineering).

Various estimates put IPR violating production at ten to twenty percent of Chi-
nese output, though the phenomenon, by nature, defies accurate quantification. For
example, China is the leading source of U.S. custom seizures of counterfeit imports,
but it is obvious that the goods apprehended represent a mere fraction of the actual
volume of infringing products coming into the country, and that similar products
routinely make their way into other markets, sometimes in broad daylight. Numbers
are also difficult to come up with since many U.S. and other multinationals do not
want to offend the Chinese authorities and are also fearful of repercussions should
legitimate customers come to suspect their products as not being genuine.

The damage caused by IPR violations is enormous though often underestimated.
Some of the costs include:

1. The substitution of a genuine product by a fake creates substantial revenue
loss. The loss is not limited to the Chinese market (where it is estimated that al-
most half of foreign multinationals lose upward of twenty percent of local sales to
violating products) as counterfeit and pirated goods are now exported en masse to
global markets, especially (but not only) to those where IPR protection is lax. For
U.S. car makers, whose better margins on "after market" components compensate
for very slim manufacturing margins, the damage can be quite salient. Obviously,
the cost is born by stockholders, legitimate suppliers, employees, dealers and more.

2. The violation of IPR allows competitors to undercut the prices charged by legiti-
mate producers because they do not need to pay for development expense (for pirat-
ed and counterfeit goods) and/or trademark promotion (for counterfeit goods). Since
development represents a substantial portion of final product cost in technology in-
tensive industries, legitimate producers are placed at a significant disadvantage and
may be pushed out of the market altogether.

3. When counterfeit products malfunction, as they often do, the reputation of the
company and the brand associated with them suffer what might be irreparable dam-
age. The damage here is almost incalculable as a company loses its pricing power
and its long-term competitiveness erodes.

4. Pirated and counterfeit goods are often built to lower safety standards and un-
derstandably do not go through the rigorous standards required in the United
States and other developed nations. The result is a substantial risk to consumers
who might buy, for instance, a flammable toy, not to mention the risk represented
by fake products such as pharmaceuticals, brake pads and the like.

5. IPR violating products increase the cost of doing business of legitimate players
by necessitating legal and administrative expense in going after violators, not to
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mention the litigation risk involved in plaintiffs charging the legitimate producer in
not preventing the sale of a counterfeit under its name. Legitimate players also
spend considerable dollars in trying to engineer their products in a manner that will
make copying more difficult.

6. IPR violating goods compromise U.S. export controls because the technology
transfer does not go through the documentation and certification oversight. The result
may be that security related technologies will find their way into the wrong hands.

7. IPR violating goods create an opening for criminal and terrorist activities, as
the enormous profit margins available from their sale attract international crime
syndicates and global terror groups who view this line of business as an ideal oppor-
tunity to fund their clandestine operations.

All developed nations should be concerned with IPR violations, and to some extent
they are. The United States is however the most vulnerable to IPR violations for
a simple reason: It is the world's leading owner of IPR assets, from patents to brand
equity. The United States has a very substantial surplus in technology flows, that
is, the payments it receives for technology owned by U.S. entities (e.g., as part of
a licensing agreement by a foreign user) far exceed the payments U.S. entities pay
for foreign technologies. This means that the U.S. is the most susceptible to Chinese
IPR infringement. For the same reason, it will be difficult to build a global coalition
to combat IPR violations as other developed nations suffer less and are more likely
to sacrifice IPR on the altar of the promising Chinese market.

Common wisdom suggests that the problem is temporary, that once China's tran-
sitional economy matures and its legal system evolves, IPR compliance will natu-
rally occur. I beg to differ. For two thousand years, legal responsibilities in China
rested with the executive branch; today's system is very much the same, with no
separation of powers to speak of. It is naive to assume that the system will change
just because China is becoming a part of the global trading system. The country has
already defied the economic presumption that it was impossible to attract substan-
tial foreign investment without a proper IPR regime. The assumption that China
will come to respect IPR because it will be in its interest to do so when it becomes
an innovator may also be misplaced. I would argue that violating IPR rights enables
Chinese companies to advance their competitiveness with minimal investment, in ef-
fect piggybacking on R&D investment made by foreign firms and governments (who
in most countries carry much of the R&D expense directly, e.g., via government
labs, and indirectly, e.g., via research funding). Put it another way, IPR violations
constitute a direct subsidy enjoyed by Chinese manufacturers at the expense of U.S.
taxpayers and stockowners. IPR violations are an oft neglected element in the so-
called China price mystery, namely the ability of Chinese firms to price their prod-
ucts well below the cost of production in other locations. While labor cost, exchange
rates and the like also play an important role in the "China price," there is no ques-
tion that especially for technology-intensive products, obtaining free technology con-
fers a substantial discount. Finally, even if the problem is temporary, it may last
long enough for many U.S. businesses to lose market share or go out of business.

Why doesn't the Chinese government do more to curb the practice? First, because
the violations enable Chinese companies to climb the technological ladder despite
modest R&D expenditure (China spends roughly 1% of GDP on R&D versus close
to 3% in the United States). Second, a sudden halt of IPR violating production
would trigger economic collapse in those Chinese localities that have become ad-
dicted to fake production, and the regime can ill afford the resulting unemployment
and social unrest. Third, given the tenuous control of the central government in
many rural areas, it may be argued that Beijing is incapable of putting an end to
the practice even if it wanted to. As a result, the Chinese government would rather
take its chances with the United States (and, to a lesser extent, other foreign gov-
ernments), conducting occasional raids that don't get to the root of the problem,
rather than face angry local constituencies who may challenge its rule.

The problem therefore may get worse before it gets better. Note, for example, that
while most developing nations have shown incremental improvement in software pi-
racy rates in recent years, China's violation rates have actually been on the in-
crease. Given the rapid globalization of fake production, the scope of the problem
is expected to broaden, as bogus products make their way into more markets. En-
hanced Chinese compliance, if it were to happen, may be directed at protecting nas-
cent Chinese players rather than foreign multinationals, in effect strengthening
their competitive advantage. Finally, with organized crime and terrorist groups get-
ting into the game, the consequences of benign neglect of IPR violations by China
and its trade partners can be ominous. It is my humble opinion that we cannot af-
ford to look the other way.
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EXECUTIVE SUMMARY

t This report tie yes at . a r :tura sequel in fia:t i ajddrteses h hio I ig pan tuo.

Even t: t'e Unlid Sftt were dong 3 er g right the wrld ill peOe unpredented cmtpettive chollgee.
Ensdring future prosoerty deperds an decistorn tt oe mre ow forward m oday s t% legendary Wane Greiui once said:,

dkt to w"ere the fpucee~r~~ ise going' note toet wr, i i

res have now Iestlned ad represents new tnarkets fur U S p'aductseJ and ,;arrive Giabaltrutior, ae, beneirted ro cou.i
r' more than e tIa Un ted Staese But hfe bad. nens. 5, rii~eia.ll ha manry cat rlee listened They nave ened tJ me

global ecoan'y. and. now oggr esmvely. coompato.:agains:t the:.Unit;ed States -: ar so will.

ye¢ lo break ks to companes cart'dtctmnhg t&U there. India is pourh9 rig ora int.O tecth-nolgy parks to tat'e back m'atr va
to ent and produce wosid cl-.ss tech a poITpnie South Korea has av'erag:ed aaid technology d Ifurmon to '1eapfiog" into

Th e Inemnet: M , the: moust ond CiPS to namea ofew v-er morn I> :ron federal oos { tsored r:eseorcho R&DI funding

Unfrtunaely~d. ffundng, a d: e- lieaor te. asaat deadiuena al andj t~ie iartt has! e sh'te to <pl sce. ires

MVg~e$ W~g rer Tgupvnp;ted3 in ypddagp T hivti .. . . .. ... ... ...g gnO Lprfv~n d~dye J epaggya ils Amath

A-A ii ~~ w
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INTRODUCTION

ter:med :the world: in 'he:.twentieth century. were bar n in the Untled States The dynami: end: entre;preneur aol cainpo.

d'rect invsstmedt: foreign stu ,drants nd'ofl rkers, nd coml~tition oe its shores.

Following World War II: the rnaOoi ity of fo reign go ernments: srrppoiled uncamttetive in dustries, ofte attempting

am: It cancent roted support on The .{adars af innovation a.y nvesting in.a knowledge,,bosert economy,.fu nding
research itd dev-elopmient and scienlifr.. educatoon_

The 'Unite States wisely has held an to many"of The pniples-tht creaLted This Jsces the US, econom remin:s

The U iited States: boosts a vnttonr v'enture capiitol mosket wiTh inrvesto s who, are .wiing :to. supped visionary , yet
rnsky des and who, play an aIoctie role through hondJs an invaolvement, Nat all ventulres suJccee d, but. that sI th e

point innao ian¢" flauiif'es best when people are allJowe ta.foil The ideas that do make it to: the marketfplace

The techr.olog ~ca: revohvion of the I 990s created high playing lObs, new p oducts and services, nowv companies
and enlirit y new ndusr ]t#S as nterF dreae-tdl o decodes..earlier "Tni direcidl: rested from .me ."am'ntmen. by, both.

Eut tha0t wa9s yest.rdayi As the United States takes itsi leader.ship fur' gra:nted, countries around th e wotd hiove:
cau:ght .on and are catching usp :Whtle we: begins tacose our dors to The bhest and brightest minJs, these talented

to believe kres'hrOw, .and ingenuitly are e rclusiv:;e American .brands, dozens of em~erging nations are restrur~ur .ng

their economies one :chahtengn~g oar supenittfy Americans mat, be surprisee I the nest erot ~onary tecahnoogy
is p oducrd abroad, but we should: no :be.,

cr'eaticn. The ironyF is that the: Un ted: States already has: proven it can compete, but often .needs leon to motivate
it In' the .1950s. the roviet Union chaenged American leadershp ain technology by launchi:ng the wotdi's .firs
totelbte, Siputn ik Americans feored the oiets: would use ths spaceechnology osa weapon TheUnited State~s

mte space and technology ra'e I tP'he late 1 980s a~nd earlt I 99Os. fear aboun dfhat Japan would become..tie

t echnology; and inn~ovatilng their products antd piocesses,

Amr,, o nco at -artinit 4ot,,t-at It h s. the fl'ibiity, pio ier¢ng s:pihi, an ,coptuit, win im, r:'e f but to..do.thi,

Amer~ca :needs to recognize thato future innovatrion is rati predet~ermined to oc.ur in the U sited States. Eve r
1 we

wera doit everything ni gh, we still face, unprecedonted-competition fron abroad:: Ra:her than face the ewl global
economy unpr'epared, Am~erica needs to confr:ont this:compeitf on hea. don by supportng the inovation inliastruc-
tare II we, don't America tocet. not lusto continuing erosio of itls manu 0:turing base, but ot~o its lead in Irnoa.,

edtge ,based industries:
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THE UNITED STATES FACES HEIGHT
ENED COMPETITION AS OTHER
COUNTRY ES AR L CATCHING UP

t or nearly five::de odes.Ia .owin~g the Seconed World
Waur, more: tihan hall the :world's. population lived aned
worked outside of: the: tre market system, ThBe Saiet
Uion i,;od: astern bloc China, tIndia, at~n iuch of
Lbas :Atenn@ and: Africa aithet eschewed capital: Sm
entirely or fI dad with socialist polioies t:hat stilled:

By t.he cose of the :we.ntiath :entury alltht0 haed

fon'ited niore if, an just: tne Sovzietf Unian# and a rstern
bloc counties It attacked the legitimacy of comn and
and control ecooiies~ ave where, and pronttd the
baeleits r. the free rrrarlve sysem

ot her so-rolled eonarging econo~mies all: hove loaoned
thai the rad .to economic prospaniy, weahtt creation,.
and saoc al deveaprnent is through the.free market
Russro arid muc~h of latin~ Amer c,: and Aficae hove
:tuaod :dawn the :roo~d iowoicrs aop~ting lie: morike':

:of the bertefits of capitalisml Their economies-fluctuate

on wh c'h itaere~ts ca.'strol public¢ olict'

The United::States ha~d long urged the rest of te: world
to adopt free iiarkes pnrp ies, p.rash: ag the benerts

global

i-stened. No countvy ho benefied more frm glo b

ally alarming rews fort he United Sttes is, agairn that
man,,, ounres iterti5O 0 l~O5 @.iOti ea prmsm
uptaecseaented challenges toa American preentirnen a,
As global: economics: coaoi~r ~prol, iese, so too
doe, global o;mpetfvenes Countdes tha have
entre the free. mret s~sea now aggressiely/
compet aegainst the Unite States -:e¢soon wil

Leaders in these: eu res, also lered that compete,
hon a:nd :inno #o go hnd Jin hand. By liberoling :

tair: ma .rkers., they: recoaired{ that to .rerion tr~uly
ompcrrtive..thfey a~lso, rusi invest i. he irran :o

infrastructure, These countries, now produce talented,

arid t hey recsliie ri tec ataa ioidu d weluprent is a
virtuous cycle, TFhe mae a caunky opens its econtomy,;
tooe more it adopts inntovatwe products and serviceS.
VWith sechnol[og~t adoption comes development: The

:arnpehitive 1.y nd~us'iies becaone. Ca pitol is: drawn in,
Itellectual propetly is .reated Ir vtffdion takes aold.
New rimoducts and series are on~eived. Wag es and
hiM:ng standards .rise.

Other nov ries are tki rg dvntaoge af this formoua :so
ad'mance 'heifr awn societies, and provide appcrtunite]
far trie .domestic companies to compete aloballs.
Indianf so~ftware .c:rcmors¢, Cts.neso components

mo-ke~s and Sou;:th Koiean on~line game de.'elopers oil
hav ,;e reap;ed: ihe beretitso n ct y~ ,e #iaianal govern
monet voeti 'ahIn iraaeion infrasrruclure.

In devalap~ment circles, this 1is railed 'l"eapfroiggr s:g,
Most uf 'h inaostrialiied: wurtd needed ;neetly a
entuN o provide 97 percent al is po:pu lator an w

telephone seneica, m~ainly via copper lInes: to hose:
holds: Manyt develapig countr-ies. wilt accomplish th rs
in a. fraction; 0t the time and cost because advancisea
vr eess a~d satellte te hnolgies allow natiom to
leapfrog aver .ye~erduy .techology' by utiliin!! the
latest: rnn@ot ons, The. imrpkiions, are Ire reachin.,g

6 ~
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Emer'ging countries ate chburnirg out' mot e scietfis

+ng the e ed ;: the Unied. Sttes: nas remained: flt+
The lsnite States :is.zulting R&D

arem :reolingo pu~bliic private partner ~ mlil

p#E e~hah~f: h ¢: em-economy o
pursuci~h~tsh roaot-rsbe: the

the publs. often underestitrsole the
emerging7 icoipetitilve threat & nio:ns like Clhina and!
hind a. They believe U S: scmpanies flock t'o these
dest natios solelyt,+ o eiiploit cheap tlabor. Whilc
parti~tly true, this ov+erloks+6k an attdis'ora+Jl ta,. the~e

at :sobare j.obs did not begin a eos of 'he price of
laor but because of lhe drestic:: need fo;r proaram-

mners' to fis the Y2( problem i the lae e1990s; The
tigtti dealdirie: itwo led at d the laur: of UJ S progratr
met's tormd companies to seek obutil atfvailable :skilled
workers. wheievet hey could; be found. Aac, while+ the

uente wage gap between a: Ut S5: en~ghineer anda

U,
sti

res

r

:h nes or 1sdi O engineer nakcs these developing

countes ot ra phasis oifs - edentin i nCo

Amenoloned Technolngy .W laresri ttitc ad ane~aes ote oerin eierUie of

th'e u'.ifec wt l S pl:i~:fe oicynakeis eamst ard k

+ou orge thr7 C} oulntri Plea retr~k i
Sr Oe nm Emphas b iso on re Edua:ie, Si ence

S om eti andm T.~echno. logyst~a Worke s m3

terdly *[le o f~ hn t esoirirr, tho e nmbni

mpltt C~ at . op e egradua:: tin +t:h bhelo
I /6d resi 'ri hn 0e the UP c: ndted

eythe e tsi heor wo e economy and rthe

fotlrest Sount by.: psultin~,rM t nltns sno

neenng in+' some5)0, e mast r he srapi aber data
avadie Chin Egra m ducate d ms fories. as n
engine ers the nitce Saes Janwih lessaio tan

bll ~of h pio~ulationo tte nited tat erJl ~s. graduaes

amotwce a s e+gimnyrt egees So+ ut+ Kre -p w+t,

l/, t ;h7 population and 1I20d theG. f rdae

need the som numrof enineers ,s the United
States,'i~ loe Us in oscre e too ninese engtir
neeesn samed hcaseaer notficJ+. fit of thesm a e s

Arcai at,'; Erapeots reduced ors &u: asdi':
Chinaexns l ar eOid crees thnia iector~ilii the

',:eack ovaegrill.. pae i Rss, a cmrd oy. ilust

rheii~ hihf cocnro fol deLi .!;r: !proeorhe.:ocI, o

new taches, ad litedfunig

* nacuiyb-ontyosstiure

Stats s I ladsin siene ad enineringdocora
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is grawint I uter than in the United States Betw-een
189 ona 2001 S&£h doctoral' degrees in. the United

As Other Coimntres Shorp!tn 'heir Focus on
Science and Tedsnalogy, t'he IUnited Stat{es Risks
L~irsn Its Dominance i These Fields

other cai ntnues is to observe ihe orngin of SAE ,articles
is acodJe- Ic tow :ts, Science:and enr~ing~ a~rticles

aund 200 , hittingt lust over 200;000 in 2001, w hile in

S&E Dactacal Degrees
Awtsrded

se aea
+81%

ui(

+ 19%
,iiiSeS ~seei

±39%

u

Cm~e Mtuy - India

ihiv mci rWKll udr Um eu wo o ermn inA Kh. w or mp r v? Fro Kh 940s thW g S the

Vols Indo a pusud so" uolut e a r poliie 0 ha diWOuraed v",eign One Tet Ifle -i i-

1 90s nd ored rotcol in e19, da 00vrse SMOT b i pa ti of0 int on"om pyo 

Four difee o t- e hovi held'K poe siVnc Do 991,w e-. deicte to a ehic nsers of 7 ma ie

reOrm na" .a!eunoe thonce faO usO Pint RAjy ihnt estitd m n no aces by nt rim

prmeted and m nd- trad has wkr e D o c ompaie endured hhe grwn pA

Genrn Eecr ~s edcoscnnr bnes Wpr h1a" ahee dam o nac b-i dvrsIn nd ert

s set-s v i wel l beond l O Cie oi moiy iiii ipt-o real

7: et :: 5 .::i is :low co: t o::!! ::f lab:i::o rZ::: :i:i:: a:vna ge::: i s : ~leet : i n : g,":Z:i as:i ed:: u:: cat:i::on . and:::i:: i:, :[ .:: inc m le:vel: : ri: : :: i se ev:::::e:: nt ::u::i~. o yi:-' o TherZI : I:Z :

......... ' ' " " countiess w:::::::::: seire the cost advantage W ipro's gaol i :s to ret now a world: class company by:::::::::::::::::::::::i::::::::::::::::::::::::S~

com pet::::::::::::ig at the high end:::::::::::::::::::::::::::::::: of.he............c...a . v lue rim n

In d e'::: :::::::::::::::::: n n w r:n::::::::::f:rthe::r::or:t:::ro vi::l:::n fle u ib::::::::::::::: ::::::::::::::::::t:: ::::::::::::::::::: :: :::::::::::::::::::: :::::::::::::::::::::::::::::::::::::f:: ro p itu st:::::::::::::::::::::::::::::::::::: ::::::::::::::n::::::::::::::::::::::::: riesrsetr::::::::

atl needed~iiiiiiiiiiiiii ~ i infrastructure ~iiiiiiiiiiiiiii~ iiiiiiiiiiiiii i rovem ents.i i iiiiiiiiiiii~iiii~iiiiiiiiiiii~ ublic-prrsate iiiii pa t e i ps ha veiiiiiiiiiii ~iiiiiiiiiiii ie te n~iiiiiiiiii tehi ca~ ni ver-iiiiiiiiiii~ ~ ~iiii

siisad omnctin nratu.r to. creole:::::::: cuttin edge tecnoog park :places lik

Bonga!lare ThLZ!!o!!is .vLill onymaeIni mr cmett adaluru o estr .dmltoL!.intional.:!!L;
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I0 I u,

Case StVdy -Russia

When .the .Sie Union. collapsed ]. ers ag, Russian siene, nd neernag wre rmong the

for:emast a he word. h /£qest on fr the iure became! towhatpuroe, will tese tlens e

feocused and: howw~ill:su¢h effJorts be: funded :in the: wake of. the bankruzptcy of .the.sat e-.dom named

e.c.. nom v: The: lola wnmg de cade witnessed a pinf;ul t ta:, ln to a m arket base d sstem wih varu-

oaus aempts to paaizv~ e n oustr . root ou' corrupti:on, and attract.foreig:n investment, ino on economy

wh ere the rule.of-law wa s more an ideal than a reolirt.

Fifteen years later the results ar'e mired, out same hig:h-tech companies: have invested hea.' h in

Rusia, Likewise:, indigenous fJirms. hove sprung up, . exploiting highly educatJed .scientdric: taent: to

compete in the glohal maket {fo ,oftwre and ther high-technolo:gy serices. Over the ast seeral

years the Russian hgh-toch industry: has: grown, by/ about. 10O percet annually,: and one. U $..eecu-

tire sees remarkable s milor ties to where. India was 1 0 years ago.

Wih soaring ol revenues and: pressure. from inrerst groups, Rsia now is investing more public funds

into initifaives supporting sceiinIJc trahinng, innovaton,: and high-technology growth.V These. inves-

mens fore~nodc,w o~n inc:eaosngl competitie economy, boseod on on incredible ta lened technology

workfore,, T he o:est:ion fr the future. wil be whether Rusia conts inues he. I:re markot reforms bagun
in tJhe :early: 1:990s, or whether it: reverts to: command economis under the leodurshia :of :those who

see Irca markets us a: thr:ot
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59 p r<eirt surpassing the United States with 2291,gJ0

more thrn aoubled d np this sam-e period, 'sh: :the
number of articles in China quadruple ng, alneit from a

@ Whei exam nino the number of poatents

US': patent s betweeri 1 977 and 1 9Bff Hwtr thie

:001, as po:ents granted to foreign crpot~aions

app irait in Japan, Germony.i laiwan, France, the
United Kingdom, and4 South: Korea hav e inre.se d. aver

States still dominoftes in th B~::!: d::g :

tions in S E articles- a oun~d !i I : :er a :o:: r

tee United Staites occa nted
1F 59 pnrent of all pot a! ]Af~No. io.
L'tuti~S,: Wente Euro
had 23 percent and A ai
had II 1 rentt By 2002,
the numlziai, of ptet ciatiions oniacrtued to the: United
Siates dr opped by four percentage poi:nts o 55
percert whitC :Western Euro~pe ncieoseo to 2o
peroent..A:kJ reialit d stab a at }If percent of the
world s pjiete cittloas in .31 art , des,:

Rapid Technology Adoption and Diffusion ls
Altowisg :Other Counrie& To Leapfrog

become a world alos comptitor: Etnergin g countr as

the United States ii aopting anid diffusing! informolion
aind .comrn~unicat on terhn~otaos to s:pur theiy
econfomis

Throughcduft the weth centur, the::cost of fond-
baedea copper wile: phone I met remained' prohibiiely
high for mOst: devdelop ng countriesi pariula1ly in, the
bonds of ii affcieim stateowned monopolia, ith e
1 OB0s a:d 1990s, gove:rnments around the world
privriedJ these, industas. and opened them: to compe-
tiian, T.f is combined with the development of highly

advanced, lower cost tech

.c.::i !::go On~o i (bsu it, into the

n fog' iff a ion is mone
an0 jo It p net ation stotis,

rd tr uc rs more effi-

promoees a more sopisiScoted,. well ifarced.
demand: driven socety .hai pusnes caraponies to
create: inn,'ovative proth ctt. ad enrinty new, indusfte.

Itis . no oen.id, a~ £ that reavy public ifrvestmerit n the
reseedc@ ornd defaipmert ttsot spaen ad computems
and the iteriet helped diff:use. these. technologies .in-
tie Uited States, Tis povided US co ¢o:o ac with:
the htead: star1 needeto develop:.innOvative cammec-
ol uses for these techinoloies To this day, the ntolo-

it{ of leading computer hiard jxtre aid software, firmsm

tered in America

Certain coutrieS haove gained conipetitfv yedvantag:es
thaugh rapid technfolog:y adopti:on, and: diffusion.
Notional govem swatSsupported these effort as .a
means to fosier em~onii growth: and developmentt
Their indigenous: comaes then achieve: first mover
advantage in applicatons of the technology and reap

~i AA IUI
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iai ditpfo~met As: Iistr~ha

extend bet ond their mnot di:

be a concern, but: thee
lhiied becousae it is: not a
technology.,

ow LOST broadband penetration. However third
onLed Canada has slimlar orbo~otian density es as

the United States but boasts almost daub e the pene~
trat on rate

* Not only ate South Koreo ond Japan ahead of
the United Slates h~ penetrot on o~ broadband
SubSLriphOnS but oka in it~ speed Japon olie55o
broadband access with 26 Mbil second and South
Korea altered 20 Mbit second ii July 200-3 compared
with I Is Mbit/secorid for tfe United States.

*: So:South Korea.has.oupaced the :rest of .the
worls in broadbard dep oyment So: whi Hkw

m ~ hi, person Gosnrnnt investment, in broadband rollout
areo, broodd an d :cell- has. tnrns~rmcd .nhe domestic econo~my. The mo.forit

:ted below, these tec hnalo- of: Sooth Korean c: tisens now acss tne lntineit

:red app:li The osibi~ity that the nex prduceis ond coisrmers nta a!
sr holids:a :rthtrou~gh tech.nof s seamless .network tht arn omtes

molung will be b .n obrao iseg innosaion Saut+ Ko:rens of: oil

hies sho t laid tne paiement Comnerce as'a whole

netvor~s produce similar casca~ding benefits as mare

companiess vie to reote apic tons for thee

* The LUnled Stores logs in the odap~ion of
•broodoond: access..compared to se ect cate~urNs; The
Unit ed Staros raiiked Il i t: n the waif d inf broodha 4d
p4rligi. tf 6.9fi su:]bscryti~vs: p¢ 100 inlihbitar, s
in :2002, sI ghdy behind Japa~n"

* Sot h: Korea leads Ihe worli-di in. :broadband
a c-es, with pen~etratio rates thati are three times
•higher than in the:fb Und .Statey.- 21. subscription per
100 inhabitants ir 2002; Granted, many countries
Witn higher broariba:rd penrat~oion,:rates! benefits from

pa nti is thatf demnrnd or a: pnri.i usly non'exi~stent serv

doestic market> as on incubotor to 'urther; nnrOo.ate

Cell Phone Penation
SObvripiowls per 100 Irhrbitan.

2003

I 1544444

S

5 ii~5K4x4

4 i144i5

5 555154

11 1Je551.s6wr

SiC t514irraii5

55 Seie tIwwi

45 .511454'

45 Uii4iSii 655115

M ~ ~ ~ ~~o M, , ,10i-WW.WW

I Jf

541.

~c4.4rra nie eni )T 14' 1140441144w i~oii~i u ~'
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tri gorres. At the farrfrnt of :this: innavathon, they
n~ow have gained comnpeth'e firt mover adsvnloges in
lakig thee pzo ducfs global as other counri eploy
broudband,

4. iAmona w doN 0ide cell phone gene ~titon

The, poeton~s the United Stotes bebtnrd Ku~wait anid
o~heoct of Jgmico. The slower penetton of cel
p hones in thle United .toey es dye 'o. in :pori. o: hi gh

@ Toiwon leeds use world, wtiih 111 cell phone
siberi~oSpet' 100 liohtons. ++i This cell phone

guol tey n~es ffn00io cel
ph:o'ie •tonicem. Siw ene

Finord,e .in pSh no At, I'OW o I 0u~t

il~a¢ orhme t g I fly i~to i C Ii5III~p WI!:fe:

baispyttfe celld _p o il oa adne it:in
cotaiies~ w~eir , o -<F+:+ie c+mmig

S~sinnvatiee prodct otse+ ++ +'lo Ma~e pop~a

++:oddwde cll poneP proote ootiono reul
honeha comes hav;tes bethne h~ igly sohtcvtched in

dekohr"g i pedg~~e v1ei Te "'orn abr'rd only e

Oet rpoiszre r cleofr opoiles, utovie ~d ho

rofi': soce peri o o{ i:ee rvw in C{tuch oe iO1n

lotl enondsac a0nd no is aggllyressively exoondt

become the w+,or d s second lorsjest beh ind! the Uniteo
Slate, and In dia' GNP is predicted to motch or poten
tiol:ly su#rpriss that ofJ all uropro couitn'es, Eve

the top tiem of woid economies The report states
unetuvaod:lhl +thIh greatest bene~fits: of glabalizo-

ad adapt new technologies

When o:settig this n~ew rc it. we focus on thle pervo.
:siso.ness of :chon~ge.t t:he global economy, .+ yo~u

becomes oil roe o. sv to e ,srec• 0 pice of doto or to

it nothing: t o. fear tou Y n:i ht disoiss Cihino's :sen-

system, You might coo~so o
youIv ef ihot loide will never

:of tots: e+++++ ++++ on" oa we+o rt cks

cii s i+ ;'::!i:;argue, is one am two
5;. a ub t~ive government

In II' C on I e. 's fns arlet copi-

emergng rountne5S Their economy Os ore, mntniscu le
r:ornoonwd o ou r. co g'S rgh. u You rihot

'T he pro bieni i5 dhot th~es ore: lu st.ecusiss tha~t allo~w us
:to:renioto consplocesto Tney l+t us over ook the igge~r
pictuns, oIl: at those countries and dozen morc ore

As suc:h, policy needls to be dir:ected toward niivies
that enf'once the technology toli u~rpeittverness of tke

nhow doing: w hot the Unti ed Stoes hod done.so.well for

technologies the word: enlioyt todayf hov+ e been+
decodes in, tse eoking, T:hey+ oen w ere.:oem in toe

as d wer'e lotet horided off to the entepr'eneurs tI'ot
could huosnes fe comrrineol paotential As Our
.o.rnoeti.+tors niow boriaw from this proven blueprint, the
United biass con no longer: take it: technrologica

13 /4A I~1frCi~ve.esr ~stvw~
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WANING C1OMIMENTS TO MD ARE
THREATENiNG FUTURE INNOVATION

cirlually uouco¢hed by .the phlysirol dest-tro4n thoat
ravaged E[urope and As, "vou{ltirq it to :th e ta p of: tha

AosoncoOs virtor.. Penicill i the p:raii'ni fue, and 'he:
aormo: bonb ol p ayed decisi e rates in the was.

suort ,which ulxminaledi in thei creation at 'he

stol .wor "t pr'omote the progmess of srlence, to

secure the nat~anol defense.; ord for other purpeses.7
Since::thi time; thie.NSF, and federlyt fundeld research
in generalt, hava pfa~ed aocruc of rote in the :develop ,
meit of the:U 5. military and economy ,

Poticymakers: of the 1 950s and I' 960r, undertood tthot
funding sciientific and techlS~ogical. research repre
rentedd on investn ment in th~e future a d] in ntahonal secuo
nty . After rdse Soviel Union taun ched Sputnk: this fun4dc

g: became citscal Ja .ging the Cold War, The
Uinired States reakizd thor thi only? way to compete

nil crotit itiel ad to ouit imnvotet thorn T r,s
strategy required: signil cant :government involvement' in
fisngN tachirolaq esI .hal ,would oateliciti pract7ial
uapi aonsd, qu te possibly fat deca:des:

iR&D funding is: vita~ in supporting im o' t on a-id the
odvoicer'ent of: the technology indusry, which blsters
t he:L _S: economy' and. even the mfilitary. Presidentl
Rieagan ricognied tis li the I 9S0s when ha: s gnifil,

iconier whati federal y funded R&D: has created and

fe ie teq eda far tu: two& or o9 edng ti optic

ordl tiis D neoet Fe4dera uding of& soldgae ohss ic

an p~carfom /obdm~sseng nuog I in the latS e I 960s
csad te ploroede as for widg~eread us: itibern
,fot cabl e e1 9o Theiogr~ Depa nt of tefee s
ben experienigu. th he esign of apo .d..ieintola
I le d data shint nowa io~ n I eain o rThei
eoiv6e~ic ldifhusionnoftthe Internet ffi$ the. later

Whac leir o decidd funde, R&Dr earged / a n a m
that i as ulootamour bito epiciogdiets el.Wan laser

AA
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Untntey.,6 S ns~eord cl od devlpment { i
iwsdhed it piisnode in# the 198Cc, und ouJr locus as
tutsure innoxotions huea bseen shippinrz ever:since With
the coa4d of e CoId: Wons, hederol fund ' ifrnmitmenls
los R&D fuse declined, e'peci ul y enwn~eern£ urd

cut the 2005 ~ud~ei: of the Not:iu:rt. Science
Foundotio bo $105 snllion, the Ire to:ht n 6 "verso

thut hose mode s a world power. These nsdudionc in
federtd R&D spening Will dily hat he compeli,

an d technology.

R& D: F u rig by f: Z5::et

DedinrssW

The Federa.t coveunmin nt i: :: ii t

hi ,sinisi fure:: oph]:i :

in¢ foerseo'ct irDO ~om:rl n~u~l t

re'.do cio seres t'h oggl dxce n fde.nt
strength the4 dinnawmth roi~, !¢ ~d

inc e: ii ~e opl. s'(ly tD1111; v~
o .liusn to uertod teUS !oam

bas: 198 a 'cIhO ploys n important olbuilding the2
tonaiso tR;~ echnalogicul ,7:pec o i: Gdoesno

Federal Funding RD as a Percnt of GDP
1980 -2002p

1985.-,25%

moe U tms.unmmi .r mm tis

R&D Funding by Industry
Slips D okg the Rewsn

+ Time recel

on R&:D lundiri by the
privote sertor, Industrial(
eupporeed R&D foei by -$4
bilt~on, from1 51/2 btlio in
2000 to $163 bmllioe in
2002.: Th~s pull ~back wil

products and sec~ies.

+ The federal R&D roe

credmt' he-s seied on. important role in encouc~agsn

becoss pr¢oh bitive, It SOls pporis r iskm oking9 because
n ot all R&D ventu'es; field: on smosed ate product.
:Athough the: taxJ credit vos enocrd e 1951. it hos

bem olaowed o expire twice?: Thi hurts components"
biy to paon for Future R&D projects. n drecs

rontosm, Chino"$ R&D ttoce-ait is peimnorraert allowing
•con~pon~es to reduce iin(CVOaid plan snvestnmeint

,* The isood news iS, tse Unired Statfes,: io vir
in: toe. no..] :dilreiiin President 8ush[ Isos: prop~ed in
hit FY 2006 budget to make the R&D tox credit perris

15
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rerented 46 pernenr of the fedei'oli glorn rrnt
R&O) ,nd lif s feeed 36 percent B'
2003. thse pror[eee Iicd swit-ted wit ter:hnolafg:

cdi ¢sat 54 peecont :

,* Whi In it commendable to: Lopor r:ereoch
that dirctiy be~efits the sh!ysicol health cn Aei~ons

remoine Wtalty imporant to the eoi health of he
nations II a oes many of th crttin~ dge. technof
gies that now bolster the economic and industial
stregth. of th :United Staes

WHY IS THIS A PROBLEM?

Ihese treds m~e dercuii he tutu e' of: the tJiS
rechnolo gy uii rind, g~dimotely, the U S economyy
R&D offers iri -reachinrj herieles tho extend betorrd the

d red ir apod a:onds away for the ohen pori heser

Genalrpnen o Mvesrment plos on 'mensol ~in~ MR

ovolo#s Ashdsco seh the Dep o~ i Stuer of D~ie nse ro

Inereti t over 20 yeodis befre is bJe ri! ome orre

d:l p'en of iMagntot Ronne Imagutr in v~Mo~l

When he gave .ornerit prodides the foun.datian ad

businesses coarreri these nootons ito new prod
cts, .services,:ond, sometimes, new indas rlee Whiy
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THE U,. WORKFORCE IS INCREASINGLY
UNPRPEARED FOR THE 21 -7 CENTURY
ECONOMY

A highly skiied waorlfarce is the: li iebiod of anyf

The Uited $'tes.hI atoical:lyi hasbeen the lI eeding
g~iund for moi" y{ of i world's mostt inavatne;
companies, in large pin, b ecasoff ered a disease
poo' a[ tlented, highly educated wor~ers. But
evidence of a decline.is sraing. preciitated by three
gathering trends.: a:n incresigly , i|prepared domes

and educate foegners; and on aging population.

Policies piarratin t,.he m

iieatigng nlon m te, ond........ ii race rf
eatep ierau g'rvobnren ae our nvmef

suffic#:ien odiian to ci~ : a' a w~~;e lo~

attac cuang pledge ndu 'i s o J~~rs [es 4t~f i

mother cau~mtri, 0~ e[ }tiet~

ergin nv[a~r:plts ief~t§nt ii t rat gwt
th oemsels nrtt t4e, r:es iicfo ol J h
bed~~in ssemd af! labal trade andko ce itn
gAmica sen itasi in tiiralm~ in challeno

coiipaniler.despite It e high: i~o ol living because it

when:r atiioed, has the: cobiiy to r dedicale itte]

by os$ing the Natioaa Utfense Ida at on Act .a
1958. This legis~atio t made available $ l !ion an

astonshric figure for Pieii tie. to pa. far: college
toans s haictiships. a nd scierific eqa i meat for public

science ana foreign. languages,'' This urpnsrcedented,

hon spared a diogu~e far i:eformnig shoo :urricuto

colliaon veen classroom te liers and

the educational press.

Tastay, the Am rcan. edu cat onal system is in daner of{
revaer':in to th;e: loi: ines the pre:Sputn k emO
Sady, this is ot a new pheniomeinn Ameri:cas "dirty

struggled to peruade:a sifiient a ers of its tiszens
to pursue higi lyt i.echnilt carer~s ! It has been :ob e
to msk these deficiencits: by welcOnig t he best ard
baightest foreign taetat to :come study,. w oi a#nd
isspiore n'ew,, ideas ond research fields in: the United
Sta tes. NatonlyI 'as. hue balste U.S:: naoaOian,

ha :n ;ted hundreds of

Snt ar h yarid he -

on artpo ~ ntnl wh retu n bor
wit an Ama art8 eductia

wo~dha r~ch a end pich thep positves

adm i ntu townde inspres i onc tern i bd

Plfce: si a M hetir f o efrncoun {0 ~~e

word h eah~edea mfe pic~te United States has.t~mn
radth e barreiers and bureaucratWJ~ i e d ft;}ae ,;to hei

wo17a, s
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B~suse these hghtvi skilled indiwd:os mre a cntical
abm thne U, S. nnc ion imsroatwi. jtcmokers

mini undtersitand that reversirg the a toldJ cammi t
meni to prantoti.ng :imigraton and: auiural :exchange

i5 0 ittcvnof security riik itself:

Additaollv. nroa golicy reeds to be v ewed

espeot in o- global ecot amy tlht pare ds to be smy
d :ff.riit ha[m {Btha i he twentieth cen ory, Thr'oogl..ie

lth 1 940s to the 1970 .: Wao t -...................

c~omyie ted to li¢ i72f i ~

coo d oil but vanish..

learned w ere good fr d~¢.ds

inldivdo!, a comny: or a not !On will be measured by

Fannall eticion fr'om kinderg:arten; th~raugh ll 6!ege
cvitl remea croi~at in prepanng] future :geaeraitaris of
workers, but educoi:on will not en d ihere. The: flexibil:
ity of ho Ameni on workforrce ha~s servedJ the Unrited
States welln hi will nave: td become even mare,:flex*
iblle. rhas will require cretiv voh~ioins Ia stimu~late
cartnoou'e eduTcatios anid reini nng prograsS to
prepare xworers and emalayers to cornoate in hk
knowledge :based economy,

Tb s secian offers lhe flollowing stat tical~l indicaone
mat U, , eIcation aboect~ives need to be addressed

K.I2 Education irs t-,h an~rd Scienc;e Is Nat Up to
Par

4The ducat iin of the warlnP.i'e s!ias veh K
1:2. Withlouastrong :# ibackground tn. nath: :rd.

insg in science and math..

,* While US& stIudents inr me 4,P ad 8 8n grades

they stiI have a waeys to go: he National Assessment
of Educatitsof~ Progress {NAEPI repo rted that 32

percent: of 4 graders nan 29 percent of 8e n orders

tested profini1nt9&nBmath0in 200

evcn worse. The maest recent NAf .P data available for

I:2' h g3raders show a declining ban blmath and sciene
score. For example. the :ot

show t t 2 ece t

numberdraWp d J16prcn,

n::(f ucca, ing the rOsi recent

trend emerges While :U:S
students: in the 4* end 8 h

grades scae. in the top prcenile, 12* graders score

at the bottm in math nd science.

poting.-

lrsternatiorsal Ronkings in: Math and
Science, U S.o as aercentile o{

Total Couries

1

I I1W(iiii
18 AA ~
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The 11.5. Higher Educ:ation, System Is Not
Prepar ing Enough :Siudents for' Careers .n High
Tech

, The UnifY. Sioos aerii from: hcn~ in any. of
the bcsl l [eges and unr~isities i~n tha world,

Hcrwever 1u~ s th e 1K-,12 system is noi prepar g:

s 'uite fo f~e d'er~s Aimeoca' 9 oller. and
ur iversileo ore not cioduat:rng enough tech: w~ker :

perc.cnt bee 1 990 and: 2002. During thie time
tihe r rr.fber of er ein!g: bae:ket ¢dgees awarded

:in the United Siates fellI by mr percent and :physcle.

s~inc e gres. gfev, by s !um trea pai::nt, foe onfy

ov.grac.(e fa.r the tech industry wos thot math and:

cnom r.scie:ce degrees grew by 4 1erent during:
th!is saeime. in portf, this was due to the growth of

4 Ar the o coruiova , ; ihe oroh rare slowed far

engin0eeriYg. or wui: as for moth " and dcmfputer s:ec~e

regres. Doctor enginrinng: degrees grew by bie

peicrint between I990 and 2002, nd' troth cod

:compoter denore degrees grew by nine per¢ent
com:ert t o agrowth rt1e. of 55 petrcent in efnginPeer

meg and 60 percent in meoth od rapuate science

beer. I t985 nd 1 990 Ito Heer; as seen below.

who may before to retn hom e,

Higher Education COsts Are Qutlpacin g Fomily
Incomes

fIsing co ss in: higher educi¢ofn c::ould father

.eneerbe these downwardtrfeids. Accordi ig to o:

rrce.nt report b~f tihe Collego :oard, a n~n-profit ammo-
ciolian ot ediucational einsori'e average: cost of
atte.ndine ou year public universiy (including
• uitiors, fesi nd: room rind board) lumped :7.8 percent
-or $824 :toe 2004-200.5. srool year, ;.$11 ,::5:4,

:of costs r sing at::similar roles.f

otefy. In. 1990 the: ayerae itat] cst of attedin g a
four year publicivrm 'y s !o $7, 1 78 od toe median:

tont. In 2003, these nuombe,- :tPor at. $1 0 .720. n1d;

or~e in higher education .cost's but only, .a 6 percent
increase n: me dia onely~ incoitie,

yenned: A'teoc~r whose academic meift is onrple hot
whose linacalo resource :ore locing. Federal] Fell

grants, money targeted !or lower income students.,
hove lontg sered: this. purpoe. Regr.ttably the funn-
ine. for thi progoem hot not matched the demand of
iricrcocing ", rs oo q olf.ied: pilotss, In I980-

198]. a :Fell grant: cO~ered 35 percent of the total

annual ca st of attnding a p~bir:c university By 2003-
2004, toei hod fallen to 23 t&erce-it

4 Ina Deuembet 2004D the Oepartmeni o

ducation announced a new formula fasor cThno
financial aid rhot will eliminate, fodetl Poll gmni schol-

aiships for a n estimated 80,000 ,a 90,000 Ion-

iicomte: students, On Jot ory: 1 5 20035, the Fiesident
propsed::a plan t:hat will hopefully redress ties issue by
nircreosir g Fell Groutf tfunding ov er the iext live years:

Foreign N~tionols Are Cdtki O to Our Educational
System, Our Workforce, Intele:¢tol Property
Development,. andi Job Creation

4 The ackluster growt in technology degies is

compoun~rded by the fact 'ht foreign riot o;0als make.
up on im portant4 POOl of qualified :talent yet 3 5.., mmi

grottoe laws create ha ors r " these workers to stoy

foreign: natfiols "will no longer provide this safet

valve, andJ the United:Statfes will[ exocrience a brain:
drata U S oeducaeted foreign gruodue studetms are

forced to leovaf.

1-igher Educaton Cost Rose Faster Thaen
Familyf Incotne

6%

49%,

sui, Lc-t'c t irr oc US- I' . . .

Irveis ~~riii1Auer~rr'
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Foreign Ntional
... 2002:

i~s ~

mer 70 percnt ofl one of no,

snt " th wetad the big tM~ 5W..h

Ahni f el fsuy oet asfr Wrt an imca

the iopeo immigtin

eve aoe Aoners

The United Stae Rises the Boners far High
Skilled Immigraion

,+ r the post-gJ 91. e iroriment ond dur n th-s
receril rees on, the United States. has rased the barn-

:r for skilted tobornrs etenn0: the country. Few r
wurke:i .end ,t'de'ir cre a~pYing fo' . i esa:. andi t1h
re¢ -con rne~s for thOs e :hodo oppiy ore: highrr

skills, the number of uccepted si so opplik otfnr olIso
drooped by 2/' per ¢ent 4r m 225-,00 in 20fYI to
165o0(0. i~n 2003, The: means :tha!: 60,000 fewer
Ii gh s:killed people entered the United: Stales. ding

*' Outaed arnd overly bureaucrati¢ imnigrafon

welcomin. of.foreigners, and: heightened. campebfito
from foreign universiies hove
lead to a decline oreign

ook i~o national tuody:oin. in te td

, oc Stg~ e e t.~~ Accodn to u6pre
dec~i~a i the Cau fi t.oinl of G~oec

Tes groduoire: e e dinco a e irepoe
oble les in ~voioblealdecrease in intenat~i onial

aolio~olsieo~~di~stuet appie,: ,tiris fii toil~
11S, Ncier'ct ofr 20. nginee covering and

Fo~ign- o f n laMu l mst S dece ases
Grdaee ng progam rpoda 6pecn

bOil 22'~

21T(I( ,kln Ii e iri rot 5ZIi ron cii
Sovr'e U Na a oi. r iiiiliii

120 6
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203 2004liil
'tk~ hlpt iiol undtn dabo% etl% dte t~a / i ab a

wafare ft'ee Ui~e Sqt-se an hgi essic ad:

ig the gobs overeas: ,

ems ,o immigration cantmu na t g:ow. H-18 v isas are
lha.e aseed: far high-sk fled workers enter ng the
United Staites an a temporry ba:sis. The U:S,
•i 2B}enship ad i rni~grat aon Serices r'eceived en~ough
HRl vans petition. to meet. their.:canaressianaly
nandatel cap at 65 000 far FY 2004 an ebrryi~ 1 7j
2004, rneane'9 no: new H-: 1 visa Ophai anos wvere

avaiable b~fetween February 1 7, 2004 and October 1,
2004/ In: FY 2005,. fe ress! ta~inaliy manidated

oea lbi Octaber 1, 2004i* the issac is flest offer
hittrg the:rap. no new H;1B esas ar available: Ifa
U]S. company needs a spec ileed worker that anfy
could be filled bv a fareiga, natiarial, the campany
watd: have tao hire the pe.rso aq his ar her native count
lty, i~teat rig a faeign tab nstn~ad Of a:U IS. tlc

* Congies, tanok a step ar tat raht direction 0r
Nafve bar, af:2004 b' espaning: the H-$ 8 pragrarn by

have r eceved their master' a. dactaral dege cin athe
United: States.- ft remain. ta be seen if if is wi meat the
ign skdll needs afhme U S. tech in~dusty, s ace th

Other CounmCrfes Take Advanrtage, immigrati~on

efficient as i cauld be: the United .States:sfill fa~es
a: :piecedened comp eliin huntm aoayd. Ui tse toue.
tries+ are niesting reavit, in world class uriverstltes and
fatering catting =edge companies; taking a pagc from

fhe developments oth R t;he: United Slates: These ntiil
univ; er~sities and on,'srosfia$. ar e agg~ressivey camper~ng
fartaflented tudentan ir JIt ed wartiers. Anld n a i
often than :evr before, they aie wincing

21 t. : "
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+ i' comtrost to the . reucracy of US: immigprao
tion, Jopaa took p lidve steps to mai.ke iieas'e lot
hrgihly skilled veorkers to rnmigrote, blowing employ.
mont and resdenc for an ndefini'e perod: The
number .of foaein skilled. workers. in .Japan grw
by :0 pe'cent , from .248 000 in 1 99 to :27:4.:00 in

Demographic Dote Show a Aging Workforce
wit'h Ins pltiettos for Setence and Engineerirg

The Unriea States lite mos developed naions: wll
aireee :lare dernophc¢ changes as the boby

U S. Papu1stian by Ag

U02 ,i42ss:::- 5

As companiess compote lot talfent, some will lose, The

ne~seS to devise: alterntiives:f to bt Iheit workfor:ce
n~eeds, including increasing: their :onklarce in other
cau tnres - affshoring.

,* The proportion of t e: U& " wrking age popo~

2025 thi i prolected to d rop ta 2 7. To marntai he
same propao~ns in: 2025: as i n 2002; ie: Unrited

5ttfes "would need 11]0 million more 25 64 year ads
tnt the populaton.O

*0 Similar demoroph ic trends miU also occu .in

!:hrea to the: Umtied State in the ca'm'n9 yeaos
Comes I' ghl;ghted is this report including mart
of: the en erging ecoiiomtes in Asia .h a/e younger

WHlY IS THIS A PROBLEM?

Other port's of the world erralt so erce ann :engtneeng
In lthe United S:ltes, farf too often, these are seenase

poi:son to an eronrorny that rants ot 4edmntology and:
innovation Whatwe cannothgure out is. how is :rt not
'ooi'+ o: creae something thooa "oe 10 or 20 years

before frad: even conceived of? How is it t-ot reward
log to look at a product service, at procedure and soy

i.nnovo;ors Insseaa of ent:icin~g eor.hi dren to pursue

tI'e classs aote Or how likely :the;y are to flunk: out,

tryby focsing an h~ow sc entists aend engineers make
HO , c argirg contnb tions fa socty, ltr~eed of s':t-

reoltue that at least one-of th ose pee:rs wvil l ot prdo
ate, :why not remirnd the that, in thirs country 'y one of
those two if not thems eves - might l'ust, be the: nest

As lang.as Am+erican culture reinforces the stereotype
tihat only peks d. nierds go rt i;f:scien e and: enpi'
neering, we: rhau di not be: s urris ed when we carato
produe enough af, th ese ndriduols to create, the nest
wave ol breakthrough technologies;

ti weS canntk : shate tht:s sterepe a nd' our .natwe

here 'tow does this: help :the: Amencand economyy:
That i! the problems, It doesn't

22 A tlAt
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CONCLUSiON

In A u g as 2 O0 ., A n~ i nc a. :w tn s d .Sh e star l!i ng d ef e at al 1 tine U S . i n' bask t al team b y b oth .P 'aerta i ta
•n rgentinac at te smmer Olympics: Itee was a. spa th ljrrte States [asl elway dorinatd, g me

Amrica 4 rid Yet.il thtam ee e npepo r d tlonos accep':titeps uryta od ea ol ntf, t

nt~l~ erinnc pay ag irth.b Uied oig tAte n had in clodhe talen gap. he U~ IS sqaadi g wa !shll nnpre

rahre~sil -d di t leas.tism o:difg seirle s wke uolltattms a hagd n heUied Stal~f~enf fe~~ oddv~ cles betteri1

adoat an cO7iomete ant {i rufail t o~l: er eve a rg~ ane mea~lin sv:7Ire fute ~ til~OIn{ e-,sif

fheore rti:,ond ta : lti i l ted ite olonerI: O domi !nr area a dtinal basetbamay f'bra sen oar natinal

Tchnelaq~~vkalh rnatiogS o:e creenirely no:e indusr~iesi ad re agelyepa:onibe in: te rmaic

th!i eder the flas se~ars bt~io fosl ig o~ bas e lar theme s hr~hll comeitieWotrdatc

23 &'~ .A- 4
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AeNS RECOMMENDATIONS FOR
IMPROVING U.S. COMPETITIVNESS IN
SCIENCE AND TECHNOLOGY

(Io ea f v th or enc f vait toprd th to i ov

ions of Ioroi0re eies on. raous and v nnn paltry
i:c ns ioday

As epreisertfotms of maof t the naiio~i5 Ii vtOtOre and

Comipoun>ding the the cratJl U S. federal budget dtefirt
constrains th'e type at policy neoni that orecal eegd
Amencan: oi:1 sendda mni: to 'nit moan This 'epofeem a
s ea chn:,ge in ihe way we fornuilote tiol o a

Fnrnniteiy we do nat odeOIly laveb to tve for sante

hae h istorfcilyl sustainor e&cnomic growt..Bdpet

dhe ia's cated n' theiloot 1 950 when Congress nae~lh dgi;

use orin s thnat rreesly. ed uin lin and @oipe do win

ctenrl spc e dtclog y rar h e IOe ts cot~ed hrough-:

lht nodilJte nfid osiruco tha -- purred# the tochnafa

We# rcail¢ ie the esoi,'esnedrl tie pro:hblem an ttl

TIe os on seoers ng :a emie ~ isetonts, so seen guhre

Uoinin caeslve i we hp t ntin ue awtheworl

~oid nn elie. ~In bainwl, n ~id e 's tel

thatl supuaorts Mrssaion a Re i hnotap adc~iop o As
,¢4:itane~tip ro u-stries do Rifs l co rff :ti to ate~
fte gap, burth: Ins not eniey to be featea. I" otion that

pro kids and sevices

tpe.psi i also .t opporunty. In tlts"contiesti.e rpfoso

Lowe r Barriers for Imnigr~ition of Htgts-Skilfled

+ Ai the n:un her of foreign I gr aesee in scence

tjraduoles Sc ence ad en gineering graduates ot e: -

many Josis~e esese[ Sb eills to:the, canpan ad coun.
try whene Inoy yofk

4. If compnies canlnot find e iauah qualified: wad-

4. The..Unitedt .States4.i also eed: .to .dereae the1

ho bureo c rc ond iry bar.ierse ruin ~ pretg
le#an -ihgarpr Ito h e worers lami en~era h~e
U S tifaduire Ah U eSd poroeit eeds tla¢o ectito

:neoagy or source: mde sumifeict to thei Epon

Und Statesrf6 lStho relas me edn a esal tofil the

slfrg and wbrnn-t tec;hro aical worifarce

; f)Ayfrs\
24 AAtb~ei
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Doctoral Students

8,000 ddoll end 56,000 rtm-rtn , degee to.<:ac

of tenropm :thet people bed' to Iheo r .unr, en they
eho~rld be cgiveri e Oree'n Cord; to cloym tre United

to the eccecirny end w k:formn. The UJnited Stoter; bnne.
I ftby keeping them- here.

II. I4AGI PROAC©T1lWLT IN 01.DM. UI 'APE
MECHAIIIS M TOr' ENSUREH ER1111 COUNTIES|II
C@MPfT ll MUUX

Promote Stronger Eniforcemaet of fellectual
FProperty Protection Wadidwide

+ htiireruoi Property ir; ltypic lliie: ocr- orSt-l oi

r;Ofte~irC end iin'de tticrei. intreteol prooily fornt r me

itgiJel rsysrerrn, do no ecfeeoft oroteof the ew~er oi

bilfior3;t of do-fore S "The flcret SohfwOe: AJl~oi o;4i
meted ig'ot 36 percen of eofte're woridwide wee it lege y
peel~ed in2003.: Thisr;t.entoter 'o: e.$29, bdtioh. ieee in
recene in Chino. tim figure e: 92 pierten 6th ~e
revenuee ieee: :it t et: ed:. 0 1 billion Oig£tol tech-
nef~ogy hu o. nde: iteiiecti prOpert t eft iot muol
eoeer on -e ide r;soe Wh en toreini comopon iee : d

itobuit~y .rid. ,ltnmotely, the competitivene.; ofr JS.
ompe~nret sier

Coriclgde the Doho Raed: o Glofbol Trade Talks

Thre Jr 'tidl Ste,'e economy her; joined: greet
em& liberel irioner o4f trtde worldwide cnn.freirt hBe. tee,

'WTO!, The Dot oune~mf tre tolke broke cown in tt 0
-umrner #o 2003 ernegioietire :on ogricutrre enid

ioy nlche ivodneit to U S: produr idr ie ~vce. While
rselecied bitoeret negoiotoine con prodUce beneicro{

n .eed U;S. i Mde representfee mrut continue to work
with dev'top rgN - o:ntnor .to chieve: biooder globol iito,
grot:non_ credit eoiis .w, ile nr ch her; been goined by

weSoroig4h ouner cne Chro iirthd:e ~t on

rule. -io. tow

in Highl Tech

r' once end tecirer eogy, All toio :toi ihee :onent ore
seen or; tf domoris of nerd~s end geeke, inrcod o: iven-
tre e~nd leodere Our otuet ~.even:drecoureg ,eeop:

of hoe rewording they con be. lire UitedI Sicte: w,,eld
benefits tre endoeriy fro o ii: erie; Of rogduciryee' oned
public ten/ice Oor i~cemeevte enoalting rscen e enard telt-

rprove Mathi and Science elt K;12. Level To:
Adequatei Prepare the US. Wor~kforce ad Provide
Students wiffi the :Neceeeo ry Bacfc{,toud for

end ebility then: e,-er befr eL Fror r dectom to mmztr;Onirt

end leyre to ironuifocecetot ierl~otogy tuchue ciil
e'c¢ipti el+ recfuriniJ to re odr-cr'cd tdll Only rf'o

nlh) dh proper oockground edi educon wi eucceod
in Ihie :highly echnicol enneronient

*1 To inccere the number:of erneince e~nd.engineer-
ni etudenlt th e Un~ite Stter; iret need; to provide eli

etudentse o oeeote tourndolior in: n otJh end eciene
Ir it cition~~i is .t r~ler to 1958 w hen Pie:t dent

tenhovier on'ideci ci nos tioriol progrorr to irryliov e
motri end: .coenie: ed~ootiri.: fo~llowi~n tre , rich, ot

T he Nie (hild: Lelt feh ind AcO took c0 bld cde~ ot

4. We ol::e r etid to droeticoiy rnrpro,,e fte

cient in nrottr ornf eier wrtfrin f ,re yeerr,

25 AAt5h.ertili
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Crekatw theuman Copitt nvesme ofr Crdi T
Promote Continuoous EducatiO

ci criro 'orl hendt ore tW n rnotn:for tr p eae tive

ot ctnte ter, g hooloyw Ina

rome of her f Ig ejef md! or scfearhig t anduircrt~ :

polcyngkered rrtnd gand Chompte silence.

,ege ft on tt o~}e A orreon 'Artir¢te .so i

rtrturrt o rvrreof the wtu]'of e anfy lepae tfe.

and Fndurri strength of the United Sget. As e anmpde

* The Notonal S,'ece FoundP:oio AthorD ton
Art of 20Cr outhonred truedroubImfmo of ttme NSF' budget :by
2001' Ir:ttead of dert, rne thtm rmdrner r# ot de NSf,
Cortgmerr 0n Nioveebro d2004 met fttndinm The: Un ied
Stotet needs t roe g.ood on ttt on to mnrose: 1 r' NSF
budget to $S9.8 rIl on by UY 200O7,

IrFOease Grnts and Funding 1¢r College and
Uni hrrt Reserch lb Suppo.Acdemic R&D and:
Facilitatie Gmeduote Educotion

tre , mrrdegraduote onrdi groduatrt prmtorr, and ttrreott
{ tire funding at ocode rt. rereorcr The m.oney spent or-

errJ Oavetpmer mm odmtrtmrn, r'orrlb truany pr'ovder:
gradu, ate rtruderrtr the fr~ ing~ they mird ' ottenrr hool,
hrrlpr'i urtoe g~radute .trogrorrs :ror¢ ofordoble
Fuihe iire, the edetot rrinrmt~ rhold odvetrrr that:
thtt ntorray i avarlabte,, just as te. t,'uirc ordvr'rtfo,r

Me the R&D Ta Credit Pemaent

tutes . cirdmrij :Chrno offer mare :genemaus and:

per'rane't PE, tor r:mrrtrver i o t ~e Ut tiroh States.

erurogl :me , toe R&D ot~ttreint prOti wl payd

Bcopaes veto fol ltlr ~uP otti retOartxlom

etoro: Crunerrle roti rrer ora le ered:

byenrere ft oheiv Adommnrratmo tbapra mre f the f'tY 006

V, PROMOTE TECHNOLOGY DIFFUSION

Prti),,de lndittnl he i( ent s o fmote
Breodbad and Cellular Penetrtio

16 AA rltlterti
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4' 8r ~s ra n-rid todelluto de fu r. eio a0 ~a ate

:tee prod:ucts ard tor besA aripes e~ri th oper

Th ae, it s o c'oadeirce hatf ries wiliorg

pree oro or ove prodguTe Muoblh~ caree

Reol r Ston4l o Sar,@ ~eranemOtino l mpey

rbores :Or y andig be o~e tnt s ldable.,cu maney sal

andwmd io si inres hove i~gStorc Oonsn r

Seon~ 404~ee arid th : esciset ofr to he ntr a ,ant ol

r prt p ofw tu~eS rills and edo am- ~s rero
ne', o dponrort in.:,lo. budne yStir44 n

balanc betweno oanio bue tauc lreoy

Addrens the sing Cst: £s ofHOib are f~mor 11s.

b'reessh p d mrc. a d ov theb~ i . "Thre ea ulhas o

and the hpeonl., cor deteo wl Aowi heticorporate

Stop Roiding the gS; otherse ond Trademark Offie
for Geew Funds Rvnue

nidoit hosed erionomy, Patents help orotert aod iden'fi{

front of the te,'-rroagy rewro1lutron U n'~unati, ihe
crrrent U S, potent system a~ brake r. Tkre U.S, Patnt arrd
Trader' r-o r f iwe: 1PTOrta Sal icreit~n' nor rbe: of poent
eranniners o'd alolay tro r proc)ss oIl the rnc'rrnrjii
patle I applications. The oseroge time retired to seen a
o atn is F.two to throe 5eors, a delay that ends up nii lri

4. Current, Ibe feeos coherted lir' patet opplica.

siphoning tlnIr revenue swor ft no the PIG; 'tsese te. or

InTO eserue wanJd rise proorr~oooly rind it rzouid ie
innae exrrriners arid otto"e ay o process thee addtiaia~l
oapfii ant. Evpedritrnc lhs proca' ; raft hril onlauk the
creatvt arid doive at neertar. and ei go-re the risk that
corpemn COantrieS will issur the ror~iol palet.

The Deeine bof U. :Compefiieress Needs To i Bs
Add'essed at i S.putntk 20'05 Nationalt Summit

t'o op o've U S. ca marrtrtrreress ocros the spec'irr if
issues addressd :n to a paper Thrs inc~ludes t(. 12 educo

programs, research and develorrrent frindi p a:nd prir
t'ies, imni g ran policy, technaog#9 diffusion, the dor es.
l boonie's cirrote, and: the implirot irs ot other aiimn,

cancr ere rpasao~l.s to4 te inpemenred b1  t:n~e

oroderi a senool boa di, paents.g ttarbeus, arid lhe

r'cfOrrsr ,e' f)jrf r'
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NOTES
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C oal::iiion of Se rv ice iltoaries

C :puri 1'cholog indoski: Xiatto

.Elctronic 1!Mlutrrie IAnt Ie
inme)raten, Termui o ameican~ Trade

lnfrmira~n T hoo lnuT1 on
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ApI v , 11 ttI 1 1,
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Non di cmiruror .ranparent, merit~baed :.and ! rhnology'nit~trd procureiment in mftware: and. all

iltduatres is nioron impornint toU tl5 companies, but toK eh coontn' own conroric and
technlogicald elopmen. Access to the best sprodhc and STAices from arun.d.te Sword ib s
Rtealu to r ntal p k , no r h om igher4 ving sand dS.

l. r out ni ta nsidinit that the drait Ipnnzinid :eatrc Nkasres t:.n the efirsti of what w;ill iiketb
bx a series of ~ctra.ruk" prtmiulgicd. hr{ the Cinese Goverormot toiplervent iA e.w:
got merntin pr uemeui Lw~v Which r riies, withl imited :ci Xeons, that its got eninent purchiase
only domestic: good*s, serv ices And pulic} 'works. This law : is applicahk to :even sices, anld go.ods
tnidustr fm whih the Chinese Goteinent procures and has. Vensignificant rimiiftion~s for all
U.S. indasitnes seeking access to (:hina\: got ernrnen procurement: market.

The€ governmental preuxetlent lawv and dhe Iriplemenong M etsstoes :strike u~s as moving in p 'recisely
the wrong direction from hila'as W'1'() acecssion pledge, et unmfol filed, to "inimitel :negotiions for

memIberO hip , in I PA fGQovrneynt 1~ curemetAgecnrtro. Ias aon as possible AV are
particularly concerned: that now, mort lthan three ver fr om, it WT accession, China has vet to
bgin the process .fr "q 'A accesson .ad has purpose p"curement regulations that s rxil
restrict ic~cess bx u :nmXhin :e: companies.

Asconcerns in: the Unlited StateS increase over the grwinadg U.S. trakdefilcit with: (lun, the
Chinese GovernmenteS closuare o f its go.vernmentr procurement maraketini sofiare i and other

industoes appears to undernloe Priker Wen pledge to1 fster an improved LSzhiA
trade rcnionth'ip baved on incr'eashg, not resigning, marker access o . espori, and to be
incnsistent vith twht spt of openness China embraced in jiing the WTO. df e hope thix the
Chinese Go eminent Will ild s W q, commaile m o openinclusive, dno discrnmnatorx and
transparent procurement pohciex by cmmncing nregotiations to accede to the GPA: anid

stipentitrig adoption of the tnplementuton Measures arid ant similar disriminatory procurement

rles. l1ere are several otp 7ming, h, lexel meetings between the U S. and Chinese government
A hich e hApe sihgificn t pro s nq Scan e made in t ki area

We grtlyok apprOdat the opporuni. to pro d. these .cmn and. lok forard to woking ith
the Chnese Governmen ; to implement a non discrimunarory government prcuremen regime in

are and oher sectors in a mnmner tat flfills China's ommiment r fair and opn trde.

PreSident Prerdem .

Emnergene Comitt~iee tor American Trade lnfotion uoTechnolog, Association of AUnedca

2:



317

R'~und~ibk

Robcrt i 1~AIe; man
ik~sD.knt

Prc~id~nt
N ~o~i~d i k~~rkgI ~f inutii un~t~ A~i~iti~

P~n ~knt

J~ihn 1~r
En~id~i~ & (J~()
Nau~iaI X cjatj~~ &f \I~ u~ctur~1 ~

/&~ULL
K~n ~Aa~h

rt~id~nt
~t & Iflt C~) I ~dU~ItV ~si~tion

Bru :e P; Mehthmn:

:Preid :;&n II~i :

Ae:A

Thoms t. \ik.



318

Wilhi~m A. Rein~uh
Prt~dd~,nt
Nx~~i~d Fnrei~n I ~k Councd

Rh~tt B. 1)awMrn
~?r~~id~nt

Thm1 ].:D '6hu;

Ptc~Sn and Al~

fS. ihnbI Lif CoimierI

CC' Vice rCmaa \u
minister 13o.Xihi, Mhinmtrv of Co~nnerc

\finisi r J ir Ru~jtng, .Miitr: of 1'inance

M\1istr Xi u:(ianh.ua, Minisrrv of Seienice and T'echnologx
IDiecwr NMa IKai, Nationii! 1D)VA|oprneniReform commissionon
D~rictcirCa o Kangrii Stae Cotincl :Legiaative ~.~3Ain Office

4



319

Potential Scenarios for a WTO Case Against China's Mandatory
Implementation of the WAPI Standard

Technical Barriers to Trade
The WTO Technical Barriers to Trade (TBT) Agreement directs WTO members to

ensure that mandatory standards do not have the effect of creating "unnecessary
obstacles to international trade." Further, the TBT Agreement mandates the use of
international standards whenever possible and requires WTO members adopting
standards that are inconsistent with international standards to notify other WTO
members when such standards may have a significant effect on international trade.
The proposed Chinese WAPI standards clearly create significant barriers to trade.
In addition, as the Chinese standards differ in significant respect from the IEEE
standards and will prohibit the importation of all existing Wi-Fi enabled equipment,
China should have made the necessary notification through the WTO. To date, no
such notice has been provided.

National Treatment
GATT Article III prohibits the adoption of any internal regulation that discrimi-

nates against imported goods. To the extent that foreign manufacturers are denied
access to the details of the Chinese standards, are prevented from obtaining the cer-
tification necessary to sell their products in China, and/or are forced to obtain access
to the Chinese market through a joint venture partner (with the likelihood of forced
technology transfer), the implementation of the WLAN standards is inconsistent
with the Article III national treatment requirement. Such a mandate is also incon-
sistent with commitments in China's WTO Protocol of Accession not to condition the
right of importation on performance requirements, including the use of local content
or the transfer of technology.

Trade-Related Investment Measures
The WTO Agreement on Trade-Related Investment Measures (TRIMs) prohibits

the use of local content requirements. To the extent that Chinese co-production re-
quirement mandates the use of Chinese goods in producing WLAN products that
may be sold in China, it would appear to be inconsistent with this requirement.
Again, such a mandate is also inconsistent with specific commitments in China's
WTO Protocol of Accession not to condition the right of investment on performance
requirements of any kind, including the use of local content or the transfer of tech-
nology.
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Graduate Education and the National Science Foundation

Graduate Student Enrollment in the United States
The latest available data 1 (2002) pertaining to U.S. science and engineering (S&E)

graduate student enrollment shows:
" Graduate student enrollment in U.S. S&E programs reached a new peak at

nearly 455,000 students in fall 2002.
" Sixty-eight percent of these students, or 310,000-the second-largest numerical

number in the last 20 years-were U.S. citizens and permanent residents in fall
2002.

" The increase of 15,500 U.S. citizen and permanent resident graduate students
between 2001 and 2002 represented the largest numerical gain since 1992.

" Thirty-two percent, or 145,000-all-time highs for both proportion and num-
ber-of U.S. S&E graduate students were temporary visa holders in fall 2002.

" Fields with the highest numbers of temporary visa holders in fall 2002 included
engineering (58,262), computer sciences (26,801) and social sciences (18,011).

National Science Foundation Support of Graduate Students
Although NSF's $5.65 billion budget currently accounts for 4 percent of total Fed-

eral science and technology investment and nearly 50 percent of non-medical basic
research conducted in academe, the agency supported only 26,500, or 6 percent, of
the nation's science and engineering graduate students in 2002. Based on available
data, NSF estimates that about 70% of its supported graduate students are U.S.
citizens or permanent residents.

Support Through Education-Oriented Programs
Many NSF-supported graduate students receive support through programs de-

signed specifically to catalyze graduate education and related activities in science,
technology, engineering, and mathematics (STEM) fields. Activities funded through
such programs range from direct support including fellowships to institutional
awards that foster improved graduate educational experiences at host institutions.
If applicable, fellowships provided through such programs total $40,500 annually-
$30,000 as stipend and $10,500 for educational costs, e.g., tuition or health insur-
ance. Several of these programs have defined citizenship requirements.

Examples of programs tailored to national STEM educational goals in which only
U.S. citizens, nationals, and permanent U.S. residents are eligible to fully partici-
pate include:

" Graduate Research Fellowship (GRF) offers approximately 1,000 new grad-
uate fellowships annually that provide three years of support for graduate study
leading to research-based master's or doctoral degrees. In FY 2004, GRF sup-
ported a total of 2,295 students.

" Alliances for Graduate Education and the Professoriate (AGEP) supports
alliances of Ph.D.-granting institutions to develop and implement innovative
models for recruiting, mentoring, and retaining minority students in STEM doc-
toral programs and/or to develop strategies to identify and support underrep-
resented minorities desiring an academic career. During the 2003-04 academic
year, 5,994 Ph.D. students were enrolled in AGEP alliances. In the same aca-
demic year, 702 Ph.D. students graduated from AGEP alliances.

" Federal Cyber Service: Scholarship for Service (SFS) provides funding to
academe to award scholarships to undergraduate or graduate students in infor-
mation assurance and computer security fields as well as to improve the quality
and increase the number of such professionals. SFS support the final two years
of undergraduate study, two years of master's-level study, or the final two years
of Ph.D.-level study. Over 540 students have entered the SFS program.

" NSF Graduate Teaching Fellows in K-12 Education (GK-12) provides fel-
lowships and training to enable graduate students in STEM disciplines to ac-
quire skills to prepare them for professional and scientific careers. Through
interactions with teachers in K-12 schools, graduate students improve commu-
nication and teaching skills while enriching STEM instruction in K-12 schools.
In FY 2004, GK-12 supported 947 students.

* Integrative Graduate Education and Research Traineeship (IGERT)
supports STEM undergraduate and graduate students as well as host institu-
tions providing research-based graduate education and training activities in

1 Science Resources Statistics INFOBRIEF, "Graduate Enrollment in Science and Engineering
Fields Reaches Peak; First-Time Enrollment of Foreign Students Declines." NSF 04-326, June
2004. At http://www.nsf.gov/statistics/infbrief/nsf04326/start.htm. Accessed May 16, 2005.
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emerging STEM areas. The program catalyzes cultural change in graduate
education by establishing innovative new models for graduate education and
training in collaborative, interdisciplinary environments. In FY 2004, IGERT
supported 1,386 students.

* East Asia and Pacific Summer Institutes for U.S. Graduate Students
(EAPSI) supports up to 175 fellowships to provide U.S. S&E graduate students
firsthand research experiences in Australia, China, Japan, Korea and Taiwan,
an introduction to the science and science policy infrastructure of the respective
location, and an orientation to the culture and language. NSF's counterpart for-
eign funding agencies coordinate with hosting universities and research insti-
tutes, arrange logistics, and provide about two-thirds of the funding for these
programs. The China Summer Institute started in 2004, and NSF will send 30
U.S. students to China this summer.

Support Through Research-Oriented Programs
Other NSF-supported graduate students are funded through research programs,

including individual and collaborative research projects, centers, or facilities awards,
and assist principal investigators, senior researchers, or postdoctoral associates in
performing research. In general, no citizenship requirements exist for principal in-
vestigators (PIs), co-principal investigators (coPIs), post-doctoral researchers, techni-
cians, or graduate students on research awards. Currently, about 90% of PIs and
CoPIs supported by NSF are U.S. citizens or permanent residents.

NSF Contact: Larry Weber; Acting Deputy Director
Office of International Science & Engineering
National Science Foundation
703-292-8710
lweber@nsf.gov
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WHITE PAPER ON IPR PROTECTION

The [People's Republic of China] State Council Information Office published
on April 21, 2005, a white paper titled New Progress in China's Protection
of Intellectual Property Rights. The nine-chapter report discusses the policies
adopted and actions taken by the government to protect IPR during the past
decade. The last white paper on this topic was published in 1994.

New Progress in China's Protection of Intellectual Property Rights

Foreword
I. Basic Situation of the Protection of Intellectual Property Rights

II. Patent Protection
III. Trademark Protection
IV. Copyright Protection

V. Intellectual Property Rights Protection for Audio and Video Products
VI. Protection of New Varieties of Agricultural and Forestry Plants

VII. Customs Protection of Intellectual Property Rights
VIII. Public Security Organs Act on Criminal Infringement on Intellectual

Property Rights
IX. Judicial Protection of Intellectual Property Rights

Conclusion

Foreword
The intellectual property system is a basic legal system that promotes mankind's

economic development, social progress, scientific and technological innovation, and
cultural prosperity. As science and technology is developing rapidly worldwide and
the pace of economic globalization is accelerating, the status of the intellectual prop-
erty system in economic and social life has reached a historical high. The protection
of intellectual property rights (IPR) has drawn wide attention of the international
community.

China is a country with a long history of civilization. Over the past several thou-
sand years, vast numbers of outstanding Chinese scientists, inventors, men of let-
ters and artists have made enormous contributions to mankind's development and
progress with their splendid intellectual achievements. The Chinese government
and people are keenly aware of the value of inventions, creations, and science and
technology.

The IPR protection system was established at a comparatively late date in China,
but has developed rapidly. Major progress has been made in IPR protection since
the late 1970s, when China initiated the reform and opening-up policies. An IPR
system has been gradually established, and is promoting healthy economic develop-
ment and overall social progress.

In order to help the international community have a better understanding of the
real situation regarding China's IPR protection and make a proper judgment, we
hereby give a brief introduction to and explanation of related issues.

I. Basic Situation of the Protection of Intellectual Property Rights
China has always adopted a responsible attitude to actively promoting IPR protec-

tion. While adhering to the international rules on IPR protection, China has decided
on a level of IPR protection appropriate for its own national situation, and made
great efforts to balance the interests among intellectual property creators, users and
the general public, so as to create a benign circle for the creation and use of intellec-
tual property.

Major progress has been made on IPR protection in China over the past years
thanks to concerted efforts made by people from all walks of life.

-A relatively complete system of laws and regulations that covers a wide range
of subjects and is in line with generally accepted international rules has been
established and keeps improving. Since the 1980s, the state has promulgated
and put into effect a number of laws and regulations covering the major con-
tents in IPR protection. These include the "Patent Law of the People's Republic
of China," "Trademark Law of the People's Republic of China," "Copyright Law
of the People's Republic of China," "Regulations on the Protection of Computer
Software," "Regulations on the Protection of Layout Designs of Integrated Cir-
cuits," "Regulations on the Collective Management of Copyright," "Regulations
on the Management of Audio-Video Products," "Regulations on the Protection of
New Varieties of Plants," "Regulations on the Protection of Intellectual Property
Rights by the Customs," "Regulations on the Protection of Special Signs," and
"Regulations on the Protection of Olympic Logos." China has also promulgated
a series of relevant rules for the implementation of these laws and regulations,
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and their legal interpretation. As a result, the system of laws and regulations
on IPR protection in China has been continuously improved. In 2001, around
the time when China was admitted into the WTO, in order to provide effective
legal protection to IPR, the country made comprehensive revisions to the laws
and regulations regarding IPR protection and their legal interpretation. While
more emphasis is given to promoting the progress of science and technology and
innovation with regard to legislative intent, content of rights, standards of pro-
tection and means of legal remedy, the revisions brought the laws and regula-
tions into conformity with the WTO's "Agreement on Trade-related Aspects of
Intellectual Property Rights" and other international rules on IPR protection.

-A coordinated and efficient work system and a law enforcement mechanism
have been established and improved. In its practice of IPR protection, a two-
way parallel protection mode, namely, administrative and judicial protection,
has emerged in China. Several departments in China are assigned with the
duty to protect IPR. They include primarily the State Intellectual Property Of-
fice, State Administration for Industry and Commerce, Press and Publication
General Administration, State Copyright Bureau, Ministry of Culture, Ministry
of Agriculture, State Forestry Administration, Ministry of Public Security, Gen-
eral Administration of Customs, Supreme People's Court and Supreme People's
Procuratorate. For many years these departments have done effective work in
their respective fields. To further strengthen IPR protection, in 2004 China es-
tablished the State IPR Protection Work Team headed by a vice-premier of the
State Council, responsible for planning and coordinating the work regarding
IPR protection throughout the country. Its office, located in the Ministry of
Commerce, handles the routine work of the team.

In recent years, the state has increased work contacts between administrative law
enforcement organs and public security organs and people's procuratorates with re-
spect to IPR protection. In October 2000, the relevant departments jointly issued the
"Notice on Strengthening Cooperation and Coordination in the Work of Inves-
tigating and Dealing with Criminal Cases that Infringe Intellectual Property
Rights," which contains clear provisions on relevant issues. In July 2001, the State
Council promulgated the "Regulations on the Transfer of Suspected Criminal Cases
by Administrative Law Enforcement Organs," which includes clear provisions on
how the administrative law enforcement organs should transfer suspected criminal
cases to public security organs in a timely fashion. In March 2004, the relevant de-
partments jointly issued the "Opinions on Increasing Work Contacts between Ad-
ministrative Law Enforcement Organs and Public Security Organs and People's
Procuratorates." A work mechanism involving the coordination of administrative law
enforcement and criminal law enforcement has been established, creating a joint
power to deal with IPR infringements. This ensures that suspected criminal cases
enter the judicial process promptly. In recent years, the judicial organs have adju-
dicated a large number of IPR infringement cases according to law. In civil cases,
the infringed parties have received timely compensation for their financial losses,
and IPR-related crimes have been effectively combated.

-Administrative law enforcement has been strengthened in IPR protection. As
gradual improvements are made in the legal system on IPR protection, China
has shifted its focus from legislation to law enforcement. Administrative law en-
forcement has been enhanced through the combination of routine management
and supervision with special crackdown campaigns. In August 2004, the Chi-
nese government decided to launch a special one-year campaign to protect IPR
across the country from September 2004 to August 2005. It was decided at the
national TV and telephone conference on rectification and standardization of the
market economic order convened by the State Council on March 31, 2005 that
the campaign was extended to the end of 2005. With unified planning, the rel-
evant departments have investigated and dealt with major IPR infringement
cases, focusing on major fields in the protection of trademark rights, copyrights
and patent rights, on major links in the import and export of goods, all types
of exhibitions and wholesale markets of commodities, and on key places where
producers and sellers of counterfeit goods were known to be concentrated. Their
quick action and strict law enforcement efforts have dealt a blow on IPR offend-
ers, achieving positive results.

-Efforts are being made to heighten the awareness of the general public about
IPR. The Chinese government attaches great importance to publicity concerning
IPR. Beginning in 2004, the state designated the week from April 20 to 26 every
year as the "week for publicizing the importance of IPR protection." By making
wide use of newspapers, magazines, television, radio and the Internet, and
through holding seminars and knowledge contests, and making public interest
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advertisements, the government carries out publicity and education among the
general public regarding IPR protection. The aim is to create a social atmos-
phere in which labor, knowledge, talent and creation are respected, and heighten
the awareness of the general public regarding IPR.

-Actively fulfilling the international obligations to protect IPR. China has taken
an active approach to joining major international conventions and agreements
on IPR protection. Following its accession to the World Intellectual Property Or-
ganization in 1980, China joined in succession more than ten international con-
ventions, treaties, agreements and protocols, such as the "Paris Convention for
the Protection of Industrial Property," "Patent Cooperation Treaty," "Budapest
Treaty on the International Recognition of the Deposit of Microorganisms for
the Purposes of Patent Procedure," "Locarno Agreement Establishing an Inter-
national Classification for Industrial Designs," 'Madrid Agreement Concerning
the International Registration of Marks," "Nice Agreement Concerning the
International Classification of Goods and Services for the Purpose of the Reg-
istration of Marks," "Protocol Relating to the Madrid Agreement Concerning the
International Registration of Marks," "Agreement on Trade-related Aspects of
Intellectual Property Rights," "International Convention for the Protection of
New Varieties of Plants," "Berne Convention for the Protection of Literary and
Artistic Works," "Universal Copyright Convention," and "Convention for the
Protection of Producers of Phonograms Against Unauthorized Duplication."

While strictly executing its international obligations in IPR protection, China has
devoted great efforts to adjusting and improving international rules regarding IPR
protection in order to let all countries of the world share the fruits and benefits
brought about by the progress of science and technology. In recent years, China has
held talks, and engaged in exchanges and cooperation with other countries, inter-
national organizations and foreign-invested enterprises in the field of IPR. At the
suggestion of the United States, starting in 2003, China and the U.S. have held a
round-table conference on IPR every year, and reached agreement on many IPR-
related issues at the two round-table conferences. In 2004, China and Europe held
their first round of talks on IPR in Beijing. Initial agreement was reached between
the two sides on matters of cooperation related to IPR. Relevant Chinese depart-
ments have established good cooperative relations with corresponding departments
in several countries, and international organizations such as World Intellectual
Property Organization and International Union for the Protection of New Varieties
of Plants. In September 2003, a mechanism was established for regular contact and
coordination between relevant Chinese departments and foreign-invested enter-
prises. Under the mechanism, a meeting is held every three months to solicit com-
ments and suggestions from the foreign-invested enterprises on issues related to
IPR protection.

II. Patent Protection
With the establishment of the China Patent Office in 1980, China's patent work

has developed continuously over 25 years. On April 1, 1985, the "Patent Law of the
People's Republic of China" went into effect. Following that, China promulgated
several patent-related laws and regulations, such as the "Rules for the Implementa-
tion of the Patent Law," "Regulations on Patent Commissioning," "Procedures for
the Administrative Enforcement of Laws Concerning Patents," and "Regulations on
the Implementation of Customs Protection of Patent Rights." China has twice made
revisions to the "Patent Law" in the light of the requirements of social and economic
development so as to enable it to improve continuously.

By mainly relying on its own resources, China has established a relatively com-
plete and independent patent examination system in a short period of time. On Jan-
uary 1, 1994, China became a member state of the "Patent Cooperation Treaty." The
China Patent Office is China's agency dealing with cases involving the Patent Co-
operation Treaty, performing international patent searches and preliminary exami-
nations. Meanwhile, China has established a fairly comprehensive system for patent
work. Relevant departments of the State Council and local governments have estab-
lished patent administrative organs in accordance with the provisions of the "Patent
Law." China now has more than 5,000 people working in patent agencies, and a
service system mainly providing patent commissioning, patent information, patent
technology transfer intermediary and patent technology evaluation services has
taken initial shape.

China's patent work has realized leapfrogging development. From April 1, 1985
to the end of 2004, the State Intellectual Property Office handled 2,284,925 patent
applications with an average annual increase of 18.9 percent. Of these, 1,874,358
were domestic applications, and 410,567 came from other countries, accounting for
82 and 18 percent, respectively. Patent applications in China had exceeded two mil-



325

lion by March 17, 2004. It took China 15 years for patent applications to reach one
million. But it took only four years for the number to double. In 2004, the State
Intellectual Property Office handled 353,807 applications, an increase of 14.7 per-
cent over the previous year, which saw 308,487 applications. Of these, 278,943 were
domestic applications, accounting for 78.8 percent of the total and an increase of 11
percent over the previous year, which saw 251,238 applications. Foreign applications
numbered 74,864, accounting for 21.2 percent of the total and an increase of 30.8
percent over the previous year, which saw 57,249 applications. From 1994 to 2004,
the State Intellectual Property Office handled, in total, 7,131 international applica-
tions for patent rights, of which 1,592 such applications were handled in 2004.
International patent applications that entered China via the channel of the Patent
Cooperation Treaty totaled 157,770. Of these, 32,438 applications were submitted in
2004.

By the end of 2004, the State Intellectual Property Office had approved 1,255,499
patents. Of these, 1,093,268 were domestic ones, and 162,231 were from other coun-
tries, accounting for 87.1 and 12.9 percent of the total number of approved patents,
respectively. The numbers of invention patents, utility model patents and exterior
design patents that had been approved were 185,412, 651,224 and 418,863, account-
ing for 14.8, 51.9 and 33.3 percent respectively. In 2004, the State Intellectual Prop-
erty Office approved 190,238 patents, an increase of 4.4 percent over the previous
year, which had 182,226. It approved 151,328 domestic patents, an increase of 1.2
percent, compared with 149,588 in the previous year. At the same time, it approved
38,910 foreign patents, an increase of 19.2 percent over the previous year, which
saw 32,638.

The "Regulations on the Protection of Layout Design of Integrated Circuits" went
into effect in China on October 1, 2001. By the end of 2004, the State Intellectual
Property Office had received 682 applications for the registration of layout design
of integrated circuits. It registered 571 of them, and issued related public notices
as well as certificates to the applicants. In 2004 alone, the State Intellectual Prop-
erty Office received 244 applications for the registration of layout design of inte-
grated circuits. It registered 205 of them, and issued related public notices as well
as certificates to the applicants.

In recent years, patent administration departments at all levels have strength-
ened administrative enforcement of the law in this respect. In particular, they have
launched crackdowns on infringements of patent rights of food and medicines, which
are closely connected with people's health and lives. They have made great efforts
to investigate and deal with cases that infringe upon the patent rights of key tech-
nologies and cases that had widespread repercussions. They have also conscien-
tiously investigated and dealt with infringements and counterfeits of patent rights
of inventions, utility models and exterior designs. Following the State Council's uni-
fied plan, in August 2004, the State Intellectual Property Office issued the "Work
Program on Strengthening Enforcement of the Laws on Intellectual Property Rights
and Launching a Special Law Enforcement Campaign." All subsidiary departments
under the State Intellectual Property Office were mobilized to participate in the
campaign. By the end of that year, local intellectual property offices had checked
10,251 industrial venues and examined 2,081,537 commodity items. By the end of
2004, local patent administration departments across the country had accepted
12,058 cases involving patent infringement and patent disputes, and 10,411 of the
cases, or 86.3 percent, were resolved. In 2004, local patent administration depart-
ments accepted 1,455 cases involving patent disputes, and 1,215 of them were re-
solved. They also dealt with 3,965 cases of patent counterfeits, and 358 cases of
unauthorized use of others' patents.

III. Trademark Protection
Great progress has been made in China's trademark protection work since No-

vember 1, 1979, when China resumed the unified registration of trademarks. The
"Trademark Law" went into effect on March 1, 1983. The Chinese government pro-
mulgated the "Rules for the Implementation of the Trademark Law" in March 1983
to help with the implementation of the law, and in 1988 revised it for the first time.
In February 1993, the Standing Committee of the National People's Congress (NPC)
made the first revision to the "Trademark Law" to include service trademarks in
the work of trademark protection, strengthen efforts to crack down on trademark
infringement and counterfeiting, and improve the trademark registration proce-
dures. In July 1993, the Chinese government made revisions to the "Rules for the
Implementation of the Trademark Law" for the second time to bring collective trade-
marks and certification trademarks into the scope of legal protection of trademarks,
and added to it provisions on the protection of "trademarks well known to the public."



326

In October 2001, the NPC Standing Committee made revisions to the "Trademark
Law" for the second time to include three-dimensional trademarks and color com-
bination trademarks in the scope of trademark protection and offer greater protec-
tion to well-known trademarks. The revised "Trademark Law" also stipulates that
the trademark system shall be used to protect geographical marks, judicial examina-
tion shall be added for the certification process of trademark rights, and greater ef-
forts shall be made to crack down on trademark infringement and counterfeiting,
thus bringing the relevant provisions of China's "Trademark Law" in line with the
principles of WTO's "Agreement on Trade-related Aspects of Intellectual Property
Rights." In August 2002, the Chinese government again revised the "Rules for the
Implementation of the Trademark Law" and renamed it "Regulations for the Imple-
mentation of the Trademark Law."

In accordance with the provisions of the "Trademark Law" and the "Regulations
for the Implementation of the Trademark Law," the State Administration for Indus-
try and Commerce formulated or revised several administrative rules and regula-
tions, including the "Trademark Assessment Rules," "Provisions on the Recognition
and Protection of well-known Trademarks," "Procedures for the Management and
Registration of Collective Trademarks and Certification Trademarks," "Procedures
for the Implementation of Madrid Agreement for the International Registration of
Trademarks," and "Procedures for the Administration of the Printing of Trade-
marks."

As improvements are made in the legal system concerning trademarks and as the
general public's awareness about trademarks is heightened, applications for trade-
mark registration in China have soared in recent years. In 1980, applications for
trademark registration were only a little more than 20,000. The number reached
132,000 in 1993. In the five years from 2000 to 2004, applications for trademark
registration quickly exceeded the key marks of 200,000, 300,000, 400,000 and
500,000, and came to 1,906,000 finally. It means an additional 256,000 applications
were submitted in these five years over the total submitted during the 20 years
from 1980 to 1999. It accounts for 53.6 percent of the total number of applications
submitted from 1980 to 2004. In 2004, 588,000 applications were filed for trademark
registration, 136,000 more than the previous year and an increase of 30 percent.
The number of applications in 2004 was 2.17 times that in 2001, when China joined
the WTO. By the end of 2004, China had had 2,240,000 registered trademarks.

As the investment environment in China is constantly improved, especially after
China joined the WTO, both the number of applications for trademark registration
from foreigners and the number of registered foreign trademarks have kept increas-
ing. In 1982, there were 1,565 foreign applications for trademark registration in
China. The number exceeded 20,000 in 1993 and exceeded 60,000 in 2004. Before
1979, only 20 countries and regions had 5,130 trademarks registered in China. By
the end of 2004, 129 countries and regions had had 403,000 trademarks registered
in China. This represents almost an 80-fold increase over that in 1979, accounting
for 18 percent of the total number of registered trademarks in China.

China has actively fulfilled its obligations to protect internationally well-known
trademarks since it joined the "Paris Convention for the Protection of Industrial
Property." In handling cases involving objections and disputes over ownership of
trademarks as well as trademark management, the State Administration for Indus-
try and Commerce has certified more than 400 well-known trademarks, effectively
protecting according to law the legitimate rights and interests of owners of foreign
and Chinese well-known trademarks. In 2004 alone, it certified and offered protec-
tion to 153 well-known trademarks, of which 28 were brand names of foreign enter-
prises. Meanwhile, administrative organs of industry and commerce at all levels
regard the protection of well-known trademarks as their priority and have made
greater efforts to protect them. They have severely cracked down on all kinds of ille-
gal acts that have infringed upon the rights and interests of well-known trade-
marks.

For years, administrative organs of industry and commerce at all levels across
China have fully exploited their advantages in trademark administrative law en-
forcement-complete networks, simple procedures and high efficiency. Focusing on
the protection of the right to exclusive use of registered trademarks, and dutifully
carrying out their responsibilities, they have investigated and dealt with a large
number of trademark infringement and counterfeiting cases, effectively protecting
the right to exclusive use of registered trademarks of both foreign and domestic
trademark owners, and safeguarding the legitimate rights and interests of con-
sumers. From 2001 to 2004, administrative organs of industry and commerce at all
levels across China dealt with 169,600 cases that violated the trademark laws and
regulations. Of these, 113,000 cases involved trademark infringement and counter-
feiting (12,000 cases involved foreign trademarks), and 56,600 cases were other
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types of violations of trademark laws and regulations. They confiscated and de-
stroyed 529 million pieces (sets) of counterfeiting trademark logos, and transferred
286 cases involving 300 people to judicial organs to pursue their criminal respon-
sibilities. In 2004, in accordance with the unified plan and arrangement of the State
Council on IPR protection and that of the State Administration for Industry and
Commerce on the protection of the right to exclusive use of registered trademarks,
administrative organs of industry and commerce at all levels across China launched
three special campaigns that focused on the protection of well-known and foreign-
related trademarks, and on dealing with infringements of trademarks of food and
medicine. The campaigns effectively protected the right to exclusive use of reg-
istered trademarks. According to statistics, in 2004, administrative organs of indus-
try and commerce across China investigated and dealt with 51,851 law-violation
cases involving trademarks. Of these, 5,494 concerned foreign trademarks, a 2.6-fold
increase of that in 2003. Of the 51,851 cases they investigated, 11,680 were common
violations of the trademark laws and regulations. The rest of the cases, altogether
40,171, involved trademark infringement or counterfeiting, an increase of 51.66 per-
cent over 2003. They confiscated and disposed of 38,951,800 pieces (sets) of illegal
trademark logos, confiscated 280,800 tools such as moulds and press plates used for
the infringement, and confiscated and destroyed 5638.53 tons of items that had been
used for the infringement. They transferred to judicial organs 96 cases involving 82
people to pursue their criminal responsibilities.

IV. Copyright Protection
China's legal system for copyright protection was gradually established in the

1990s, with the implementation of the "Copyright Law" as a hallmark in this proc-
ess. In recent years, China has made revisions to the "Copyright Law." It has also
promulgated a number of regulations with legal effect, such as "Regulations on the
Protection of Computer Software," "Regulations for the Implementation of the Copy-
right Law," "Procedures for the Implementation of Administrative Sanctions Con-
cerning Copyright," and "Regulations on the Collective Management of Copyright."
The promulgation and implementation of these legal documents have laid a solid
legal foundation for copyright protection.

At present, China has formed a three-level copyright administrative management
system: the State Copyright Bureau, copyright bureaus at the provincial level and
the prefectural (city) level. Governments of various provinces, autonomous regions
and municipalities directly under the central government have constantly consoli-
dated their copyright administrative management departments and made improve-
ments to the system of copyright administrative management and law enforcement.

In recent years, China's copyright administrative management departments at all
levels have strengthened their administrative enforcement of the copyright law.
They have increased cooperation with other government departments, such as the
departments of public security, industry and commerce, the customs, press and pub-
lications, and cultural departments. As a result, a mechanism of law enforcement
whereby different departments are coordinated in combating copyright infringement
and piracy has gradually taken shape. The copyright administrative management
departments have always maintained the pressure on copyright infringement and
piracy. They have launched several campaigns to crack down on pirated discs, text-
books, reference books, software, illegal duplication and selling of audio-video prod-
ucts, selling of smuggled audio-video products and Internet infringement practices.
Positive achievements have been made. According to incomplete statistics, from
1995 to 2004, copyright administrative management departments at all levels con-
fiscated 350 million pirated copies, accepted 51,368 cases of infringement and re-
solved 49,983 of them. In 2004, they accepted 9,691 cases of infringement, resolved
9,497 of them and imposed administrative sanctions on the infringers in 7,986 cases.
These included the investigation and punishment of two Chinese enterprises that
had infringed upon the copyright of the Microsoft Corporation of the United States
and other major cases.

While establishing and improving its copyright legal system and strengthening its
copyright administrative management, China also attaches great importance to the
establishment of a copyright public service system. At present, China has estab-
lished a copyright public management and service system consisting of copyright
collective management organs, copyright agencies, copyright protection associations,
professional associations and organizations of copyright holders. In 1988, the Copy-
right Agency of China was established. In 1990, the Copyright Research Society of
China was established and its name was changed to Copyright Society of China
in 2002. In 1993 the China Copyright Society of Works of Music was established.
And in 1998, the Copyright Protection Center of China was established. At present,
writers' associations, such as China Federation of Literary and Art Circles, China
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Writers' Association and China Film Association as well as professional associations
of book publishers, producers of audio-video products and software developers have
established their own copyright protection organizations. Copyright societies have
been established in more than 20 provinces (autonomous regions, municipalities di-
rectly under the central government) and some major cities. Preparatory work is
under way to establish China's collective copyright management organizations of
works of the written language and of audio-video products.

V. Intellectual Property Rights Protection for Audio and Video Products
Persistent piracy of audio and video products in spite of repeated bans is a prob-

lem of international significance. The Chinese government attaches great impor-
tance to IPR protection for audio and video products, treats crackdown on piracy of
audio and video products as an important task in IPR protection and has made con-
tinuous efforts to carry it out. In recent years, China has gradually established a
whole set of systems for the management of audio and video products, which mainly
includes an IPR protection system, audio and video business license system, exclu-
sive publication right system, duplication authorization system, SID code system,
censorship system for imported audio and video products, the system of awards for
informants, the system of uniform anti-counterfeit labels for audio and video prod-
ucts, the system of registration and filing of audio and video products in store-
houses, and the system of inspection of, report on and keeping the public informed
of illegal audio and video products.

In August 1994, the government promulgated the "Regulations on the Administra-
tion of Audio and Video Products," and amended it in December 2001. In accordance
with the relevant laws and regulations, including the "General Principles of the
Civil Law," "Copyright Law," "Criminal Law" and "Regulations on the Administra-
tion of Audio and Video Products," the Press and Publication General Administra-
tion, Ministry of Culture, General Administration of Customs and Ministry of Com-
merce respectively and jointly issued a series of administrative regulations, such as
the "Regulations on the Administration of Publication of Audio and Video Products,"
"Measures for the Administration of Wholesale, Retail and Renting of Audio and
Video Products," "Measures for the Administration of Import of Audio and Video
Products" and "Measures for the Administration of China-Foreign Cooperative Dis-
tribution Enterprises of Audio-Video Products," providing both legal and administra-
tive groundwork for the business and protection of audio and video products.

In light of the rapidly developing audio-video market, the government has step
by step readjusted its administration of the audio-video industry. The "Regulations
on the Administration of Audio and Video Products" provides for the division of
functions in the administration of the industry. In 1998, the State Council further
sorted out the administrative system on the principle of "streamlining, efficiency
and unification," clearly assigning the administration of audio-video products' pro-
duction, publication and duplication to the Press and Publication General Adminis-
tration; and that of wholesale, retail, renting, showing and import of audio-video
products to the Ministry of Culture. Following the suit of the central government,
the local governments have also readjusted their administrative systems in this
regard. So far, China has initially established market management networks at
the central, provincial, prefectural and county levels. In most areas, investigation
squads have been set up to keep watch on cultural markets, including the market
for audio and video products. They sincerely perform the duties of supervision and
administration on the audio-video market.

Since the 1990s, the publication market supervision authorities and cultural ad-
ministration authorities have cooperated closely with other relevant departments in
making sustained efforts to enforce order in the audio-video market. As a result, the
order of the audio-video market has been gradually improved, the number of pirated
audio-video products clearly reduced, and the circulation of original copies greatly
increased. According to incomplete statistics, from 1994 to 2004, nine CD dupli-
cating enterprises had their duplication business licenses revoked, and 200 illegal
CD production lines were discovered. In August 2004, under the unified arrange-
ment of the special IPR protection campaign, the Ministry of Culture drew up an
overall plan for an intensive crackdown on infringements in the audio-video indus-
try, in accordance with which it guided and coordinated with key cities and areas
in strengthening law enforcement, and discovering and closing down a large number
of underground storehouses and distribution networks of illegal audio-video prod-
ucts. In 2004, cultural market inspecting and management authorities throughout
the country inspected audio-video businesses on 555,368 occasions, confiscating 154
million copies of audio-video works. On January 12, 2005, the Ministry of Culture
and the Office of the National Working Group on Intellectual Property Rights Pro-
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tection launched a nationwide campaign to destroy illegal audio-video products, dur-
ing which over 63.35 million copies of such products were destroyed.

VI. Protection of New Varieties of Agricultural and Forestry Plants
Proceeding from the actual conditions of China and on the basis of earnestly sum-

ming up and borrowing from international experience, the Chinese government has
set up and carried out a series of systems and measures for the protection of new
varieties of plants, thus fully guaranteeing the legitimate rights and interests of the
investment bodies involved. On October 1, 1997, the government began imple-
menting the "Regulations on the Protection of New Varieties of Plants," greatly ex-
panding the scope of IPR protection in China.

To supplement the implementation of the "Regulations on the Protection of New
Varieties of Plants," the Chinese government has in succession promulgated and im-
plemented such regulations as the "Rules for the Implementation of the Regulations
on the Protection of New Varieties of Plants (Agriculture)," "Rules for the Imple-
mentation of the Regulations on the Protection of New Varieties of Plants (For-
estry)," "Regulations on Agency of New Agricultural Plant Variety Rights," "Regula-
tions on Handling Cases of Infringement of New Agricultural Plant Variety Rights,"
and "Regulations of the Ministry of Agriculture on the Work of the Reexamination
Board for New Varieties of Plants," providing legal guarantees for the rapid develop-
ment of new varieties of plants.

In recent years, the government has set up the Office of Protection of New Vari-
eties of Plants and the Reexamination Board for New Varieties of Plants at the Min-
istry of Agriculture and State Forestry Administration, respectively, forming an
institutional protection system combining examination and approval agencies, law-
enforcement organizations, intermediary service organizations and other rights pro-
tection organizations. Meanwhile, a technological support system has been estab-
lished, which includes the Center for the Preservation of Breeding Materials of New
Varieties of Agricultural Plants, Center for Testing of New Varieties of Plants and
its 14 sub-centers, and the Center for the Testing of New Varieties of Forest Plants
and its five sub-centers and two molecule determination labs. To ensure scientific
and authoritative examination of plant variety rights, and drawing on the inter-
national standards for testing new varieties of plants, the relevant authorities have,
based on the actual conditions of China, formulated guides for testing 57 new vari-
eties of plants, including corn, rice, poplar and peony, of which 18 have been pro-
mulgated and implemented as national or industrial standards.

The government has issued and implemented five lists of protected new varieties
of agricultural plants and four lists of protected new varieties of forest plants, which
cover 119 genera and species, including 41 agricultural plants and 78 forest plants.
The numbers are far higher than the minimum numbers required by the "Inter-
national Convention for the Protection of New Varieties of Plants."

By the end of 2004, the Ministry of Agriculture had handled 2,046 applications
for plant variety rights. The number of applications handled in 1999 was 115, and
by 2004 it reached 735, indicating an average annual increase of 44.9 percent.
Among all the applications, there were 1,875 for field crops, 87 for vegetables, 52
for fruit trees and 32 for decorative plants. A total of 2,174 applications were from
scientific, technological and educational institutions, and 772 from enterprises and
individuals, which included 32 from foreign enterprises and individuals. After exam-
ination, 503 applications were granted the variety rights.

By the end of 2004, the State Forestry Administration had handled 305 applica-
tions for variety rights, including 64 from France, Germany, the Netherlands, Bel-
gium and the United States, and granted 72 new plant variety rights. The involved
plants included Chinese rose, peony, Christmas flower, azalea, poplar, Chinese
chestnut, apricot, eucalyptus and walnut. Of them, 253 applications were for decora-
tive arbors, accounting for 82.95 percent of the total. The applications were mainly
from Chinese research institutions, foreign individuals engaging in breeding and
Chinese universities, which respectively accounted for 50.2 percent, 14.4 percent
and 11.1 percent of the total.

Since 2001, the government began experimental law enforcement on the protec-
tion of new varieties of plants in 12 selected provinces and municipalities, and then
gradually spread the work across the country. By the end of 2004, 17 provinces (au-
tonomous regions and municipalities directly under the central government) had
handled 863 cases of infringement of new agricultural plant variety rights and of
faking new agricultural plant varieties.

VII. Customs Protection of Intellectual Property Rights
In September 1994, China began to carry out border protection of IPR. At present,

the Chinese customs houses have established a complete system of IPR-related law
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enforcement measures, which includes such links as examination of customs dec-
laration bills and certificates, inspection of imported and exported goods, detention
and investigation of right-infringing goods, punishment of illegal importers and ex-
porters, and disposal of right-infringing goods.

In October 1995, China promulgated and implemented its first ever "Regulations
on the Protection of Intellectual Property Rights by the Customs," and began to es-
tablish its system of IPR customs protection in accordance with WTO rules. In 2000,
the NPC Standing Committee amended the "Customs Law of the People's Republic
of China," defining the functions of IPR customs protection from the legal perspec-
tive. In December 2003, the Chinese government promulgated the revised '"Regula-
tions on the Protection of Intellectual Property Rights by the Customs," which
strengthened the customs houses' power in investigating and dealing with right-
infringing goods, reduced the burden on the proprietors of intellectual properties in
seeking customs protection, and defined the functions of the customs houses, the ju-
dicial and other administrative organizations. Later, the General Administration of
Customs formulated the 'Measures for Implementation" of the revised regulations,
which clearly provided for such issues mentioned in the revised regulations as keep-
ing business secrets, filing of international registered trademarks, collecting and re-
turning of security deposit, and the payment of relevant fees by the proprietors. In
September 2004, the Chinese government promulgated the "Regulations on Imple-
mentation of Administrative Penalties," which clearly provided administrative pen-
alties for infringements on IPR in importation and exportation. The "Interpretations
on Several Issues in Practical Application of Laws in Criminal Cases of Infringe-
ment on Intellectual Property Rights" was promulgated by the Supreme People's
Court and the Supreme People's Procuratorate in December 2004, which further
clearly stipulated the criminal responsibilities of agencies importing or exporting
right-infringing goods. By then, a legal system for IPR customs protection geared
to the needs of economic and social development had been basically established.

China has established and improved its law enforcement mechanism for IPR cus-
toms protection. First, it has established a central filing system for IPR customs
protection. As long as the IPR proprietors have filed their IPR with the General
Administration of Customs, the port customs have the power to detain imported or
exported goods that infringe on the filed IPR. By the end of 2004, the General Ad-
ministration of Customs had confirmed 6,257 files of IPR for customs protection.
Second, a model combining active protection with passive protection is implemented
in law enforcement. Besides detaining import or export goods suspected of IPR in-
fringement, the customs can also investigate and deal with illegal import and export
of right-infringing goods within the scope of their powers and duties. Third, law en-
forcement organizations have been founded and improved, and the building of IPR
law enforcement teams enhanced. By the end of 2004, all the customs houses di-
rectly under the General Administration of Customs had set up relevant depart-
ments for the management of IPR protection, and 11 of them had set up special
organizations for IPR protection. Some customs houses with adequate conditions
had stationed liaison officers on site. A system of IPR law enforcement has taken
shape on three levels, namely, the General Administration of Customs, customs
houses directly under it, and grassroots customs posts.

To curb right infringements and piracy in import and export links, the port cus-
toms all over China focus law enforcement on import and export of fake and pirated
products. From 1996 to 2004, the Chinese customs ferreted out 4,361 cases of right
infringement in import and export, which involved 630 million yuan. Since 2000, the
number of cases discovered by the customs has increased by 30 percent annually.
The customs have effectively cracked down on the illegal import and export of right-
infringing goods, preserving order at ports, and safeguarding the interests of propri-
etors.

In offering IPR border protection, the Chinese customs attach great importance
to liaison and cooperation with proprietors and relevant organizations and associa-
tions of proprietors, and have enhanced their communication and coordination with
IPR authorities and their cooperation and exchanges with foreign border law en-
forcement authorities. So far, the Chinese customs have signed memorandums of
cooperation on IPR protection with such proprietors' organizations as the Motion
Picture Association of America, and have cooperated with them successfully. The
Chinese customs have cooperated on many occasions in law enforcement with IPR-
related administrative and criminal law enforcement authorities, such as IPR man-
agement authorities and public security organs, effectively cracking down on illegal
and criminal IPR infringement. The Chinese customs have signed agreements of
mutual assistance in administrative law enforcement with the customs of the Eu-
ropean Union countries, the United States and other countries, which contain the
provisions on IPR customs protection. The Chinese customs have also actively con-
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ducted information exchange and law enforcement cooperation regarding IPR pro-
tection with the customs services of other countries.

VIII. Public Security Organs Act on Criminal Infringement on Intellectual
Property Rights

In recent years, the Chinese public security organs have adopted a series of meas-
ures to crack down on all kinds of criminal IPR infringement, continuously en-
hanced their law enforcement standards and abilities, and safeguarded the sound
development of the socialist market economy.

In 1998, to step up the fight against criminal IPR infringement, and in accordance
with the provisions of the "Criminal Procedure Law," the Ministry of Public Security
established a specialized department to organize, guide and coordinate the fight
against criminal IPR infringement, and supervise over the handling of serious cases.
Local public security organs at all levels, from the top downward, have set up spe-
cialized investigation teams for receiving, filing and investigating such criminal
cases. From 2000 to 2004, the Chinese public security organs cracked 5,305 cases
of criminal infringement on IPR, which involved nearly 2.2 billion yuan, and ar-
rested 7,100 suspects. Among them, there were 4,269 cases concerning infringement
on the exclusive rights of trademark ownership, which involved 1.18 billion yuan,
and 5,564 suspects were arrested. A number of suspects were found guilty of the
production and sale of fake or inferior products and illegal business operation, and
sentenced accordingly.

Since November 2004, the Ministry of Public Security has launched a one-year na-
tional campaign against criminal infringement on the exclusive rights of trademark
ownership, cracking some cases of criminal IPR infringement that were of wide-
spread and baneful repercussions and involved large amounts of money. These cases
included: production of fake Gillette razor blades cracked by the public security or-
gans of Zhejiang Province, production of fake Adidas and Nike sports shoes cracked
by the public security organs of Fujian Province, production of fake Cisco (USA)
electronic products cracked by the public security organs of Guangdong Province,
and production of fake brand name liquors, including Wuliangye, cracked by the
public security organs of Sichuan Province.

As more and more foreign companies are investing, selling their products and
building enterprises and R&D centers in China, the Chinese public security organs
have gradually established a system of regular communication and coordination
with IPR proprietors, earnestly listening to their opinions and suggestions. Since
December 2002, together with relevant associations of enterprises with foreign in-
vestment, the Ministry of Public Security has held three forums on "Protection of
Intellectual Property Rights against Crimes" and published forum declarations, im-
proving communication and coordination in this field.

In view of increasing transnational and trans-border criminal cases of IPR in-
fringement, the Chinese public security organs attach great importance to inter-
national law enforcement cooperation in the fight against IPR infringement, and
have conducted cooperation with the law enforcement organizations of various coun-
tries in assistance in investigation and collection of evidence, exchange of informa-
tion and judicial assistance. In July 2004, working together with the Immigration
and Customs Enforcement of the Department of Homeland Security of the United
States, the Chinese public security organs successfully cracked a serious case of sus-
pected sale of pirated DVDs in Shanghai, arrested seven suspects headed by an
American citizen, raided three places where pirated DVDs were hidden, and con-
fiscated over 210,000 pirated DVDs.

IX. Judicial Protection of Intellectual Property Rights
In recent years, the Chinese promratorial organs have earnestly exercised their

duties of examination of arrests and prosecutions in cases of criminal IPR infringe-
ment, as well as legal supervision over relevant criminal lawsuits in accordance
with law, handled a large number of cases of suspected criminal IPR infringement.
From 2000 to 2004, the procuratorial organs at all levels approved the arrests of
2,533 people suspected of criminal IPR infringement, and instituted prosecutions
against 2,566 suspects. In 2004, the arrests of 602 people suspected of criminal IPR
infringement were approved, and prosecutions against 638 suspects were instituted.
In the same year, procuratorial organs around China launched a special drive to su-
pervise cases involving production of fake products and IPR infringement, during
which they urged relevant administrative law enforcement organs to transfer sus-
pected criminal cases to public security organs according to law, supervised the fil-
ing of cases that should have been filed by the public security organs according to
law, made sure that suspected criminal cases entered judicial proceedings in time,
and investigated some criminal cases of conniving and covering up production and
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sale of fake products and of IPR infringement involving government functionaries
abusing their powers.

For many years, the Chinese people's courts at all levels have continuously
strengthened work in IPR-related civil and criminal trials under the principle of
"justice and efficiency." Through handling a large number of IPR-related cases, they
have protected the legitimate rights and interests of Chinese and foreign IPR pro-
prietors equally, punished acts of IPR infringement and severely cracked down on
criminal IPR infringements, making unremitting efforts to realize social fairness
and justice.

Since the handling of the first case of a technological contract dispute in 1981,
the Chinese courts have continuously expanded the range of IPR-related trials to
include cases concerning copyright, trademarks, patents, unfair competition, com-
puter software, new varieties of plants and integrated circuit layout designs, thus
establishing the status of court trials in the handling of IPR-related cases. From
1998 to 2004, courts throughout the country concluded 38,228 IPR-related civil cases
of first instance and 2,057 criminal cases of first instance involving IPR infringe-
ment in accordance with Section Seven, Chapter III of the "Specific Provisions" of
the "Criminal Law," handing down sentences to 2,375 criminals. Among these cases,
in 2004, 8,332 civil IPR-related cases of first instance and 385 criminal cases of first
instance involving IPR infringement in accordance with Section Seven, Chapter III
of the "Specific Provisions" of the "Criminal Law" were concluded, and 528 criminals
were punished. In the same year, the Chinese courts also concluded 932 criminal
cases of production and sale of fake or inferior goods, punishing 1,453 criminals in-
volved, and concluded 1,434 criminal cases of illegal business operation, punishing
2,103 criminals. A considerable proportion of the above two types of cases also in-
volved criminal IPR infringement.

To correctly apply laws and make law enforcement standards coherent, and based
on its experience in handling IPR-related cases, the Supreme People's Court of
China has formulated a series of relevant judicial interpretations in accordance with
the law, and improved a series of important IPR-related law application principles,
which have played an important role in the timely settlement of new problems
emerging from the handling of IPR-related cases and in guiding the correct handling
of IPR-related cases by the people's courts at all levels. For example, the "Several
Provisions on Law Application for Stopping Patent Infringement before Litigation"
promulgated by the Supreme People's Court in June 2001 provided judicial meas-
ures for stopping right infringements and effectively preventing more losses on the
part of proprietors. The "Interpretation of Several Issues Regarding Specific Law
Application in Handling Cases of Illegal Publications" promulgated by the Supreme
People's Court in December 1998 defined the standards of condemnation and pen-
alty for criminal offences of copyright infringement. The "Interpretation of Several
Issues Regarding Specific Law Application in Handling Criminal Cases of Intellec-
tual Property Rights Infringement" jointly promulgated by the Supreme People's
Court and the Supreme People's Procuratorate in December 2004 properly reduced
the condemnation standards for the crimes of IPR infringement strictly in accord-
ance with the provisions of the "Criminal Law" and in light of China's actual condi-
tions and judicial reality, increased the applicability of the relevant provisions of the
"Criminal Law," and provided a concrete applicable legal basis for handling criminal
cases of IPR infringement, and was thus of great significance for effectively cracking
down on crimes of IPR infringement.

The Chinese courts put special emphasis on the professional training of IPR
judges. After many years of judicial practice and systematic training, a contingent
has been formed of highly competent IPR judges who speak foreign languages, and
have an intimate knowledge of the law, rich judicial experience and expertise in
science and technology. Relatively complete IPR-related judicial departments have
been gradually established, providing a strong personnel and organizational guar-
antee for effective IPR-related judicial work.

The Chinese courts have continuously enhanced international exchanges and co-
operation in the field of IPR-related judicature, learning and borrowing from the
useful experience and successful practices of foreign countries. The Supreme Peo-
ple's Court actively conducts friendly cooperation with the World Intellectual Prop-
erty Organization and European Union, and has hosted several seminars and train-
ing courses on IPR, the results of which have been encouraging. These seminars and
training courses have effectively promoted the enhancement of China's IPR judicial
protection, and continuously pushed the level of its IPR-related judicial work to a
new high.
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Conclusion
Practice over the past two decades and more has shown that the Chinese govern-

ment has made arduous efforts to protect IPR. China has achieved a noticeably
great improvement in IPR protection, which took the developed countries several
decades and even over a century to attain. However, the Chinese government is
clearly aware that, in a large developing country with a population of 1.3 billion,
relatively backward economy and low level of science and technology, a complete
IPR protection system cannot be established overnight. China has a long way to go
in this regard, and is faced with heavy tasks in IPR protection.

At present, there are still IPR infringements in certain areas and fields in China,
some of which are very serious. The awareness of the importance of IPR in Chinese
society as a whole needs to be further enhanced. Meanwhile, China's IPR protection
work is facing new challenges in the course of economic globalization and rapid de-
velopment of science and technology worldwide. In accordance with the require-
ments of the concept of scientific development, the Chinese government will adopt
more effective policies and measures in the process of building a well-off society in
an all-round way and developing a harmonious society, exerting efforts to raise its
IPR protection work to a new level.

For many years China has received active support and assistance from the inter-
national community in the establishment of its IPR protection system. In the future,
the Chinese government will continue to earnestly execute its international obliga-
tions in this regard, enhance its cooperation with various countries and inter-
national organizations with a more active, open attitude, and join hands with them
in promoting the establishment of a sound system and environment favorable for
IPR protection worldwide.



STATUTORY MANDATE OF THE U.S.-CHINA ECONOMIC AND SECURITY
REVIEW COMMISSION

Pursuant to Public Law 108-7, Division P, enacted February 20,
2003

RESPONSIBILITIES OF THE COMMISSION.-The United
States-China Commission shall focus, in lieu of any other areas of
work or study, on the following:

PROLIFERATION PRACTICES.-The Commission shall ana-
lyze and assess the Chinese role in the proliferation of weapons of
mass destruction and other weapons (including dual use tech-
nologies) to terrorist-sponsoring states, and suggest possible steps
which the United States might take, including economic sanctions,
to encourage the Chinese to stop such practices.

ECONOMIC REFORMS AND UNITED STATES ECO-
NOMIC TRANSFERS.-The Commission shall analyze and assess
the qualitative and quantitative nature of the shift of United
States production activities to China, including the relocation of
high-technology, manufacturing, and R&D facilities; the impact of
these transfers on United States national security, including polit-
ical influence by the Chinese Government over American firms, de-
pendence of the United States national security industrial base on
Chinese imports, the adequacy of United States export control
laws, and the effect of these transfers on United States economic
security, employment, and the standard of living of the American
people; analyze China's national budget and assess China's fiscal
strength to address internal instability problems and assess the
likelihood of externalization of such problems.

ENERGY.-The Commission shall evaluate and assess how Chi-
na's large and growing economy will impact upon world energy
supplies and the role the United States can play, including joint
R&D efforts and technological assistance, in influencing China's en-
ergy policy.

UNITED STATES CAPITAL MARKETS.-The Commission
shall evaluate the extent of Chinese access to, and use of United
States capital markets, and whether the existing disclosure and
transparency rules are adequate to identify Chinese companies
which are active in United States markets and are also engaged in
proliferation activities or other activities harmful to United States
security interests.

CORPORATE REPORTING.-The Commission shall assess
United States trade and investment relationship with China, in-
cluding the need for corporate reporting on United States invest-
ments in China and incentives that China may be offering to
United States corporations to relocate production and R&D to
China.
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REGIONAL ECONOMIC AND SECURITY IMPACTS.-The
Commission shall assess the extent of China's "hollowing-out" of
Asian manufacturing economies, and the impact on United States
economic and security interests in the region; review the triangular
economic and security relationship among the United States, Tai-
pei and Beijing, including Beijing's military modernization and
force deployments aimed at Taipei, and the adequacy of United
States executive branch coordination and consultation with Con-
gress on United States arms sales and defense relationship with
Taipei.

UNITED STATES-CHINA BILATERAL PROGRAMS.-The
Commission shall assess science and technology programs to evalu-
ate if the United States is developing an adequate coordinating
mechanism with appropriate review by the intelligence community
with Congress; assess the degree of non-compliance by China and
[with] United States-China agreements on prison labor imports and
intellectual property rights; evaluate United States enforcement
policies; and recommend what new measures the United States
Government might take to strengthen our laws and enforcement
activities and to encourage compliance by the Chinese.

WORLD TRADE ORGANIZATION COMPLIANCE.-The
Commission shall review China's record of compliance to date with
its accession agreement to the WTO, and explore what incentives
and policy initiatives should be pursued to promote further compli-
ance by China.

MEDIA CONTROL.-The Commission shall evaluate Chinese
government efforts to influence and control perceptions of the
United States and its policies through the internet, the Chinese
print and electronic media, and Chinese internal propaganda.





LIST OF WITNESSES, COMMUNICATIONS, AND
PREPARED STATEMENTS

Page
Antonellis, Darcy, Executive Vice President, Distribution and Technology Op-

erations, Senior Vice President, Worldwide Anti-Piracy Operations, Warner
Bros. Entertainment Inc., Burbank, California ................................................. 244

P repared statem ent .......................................................................................... 247
Archey, William T., President and Chief Executive Officer, American Elec-

tronics Association (AeA), Advancing the Business of Technology, Wash-
in gton , D C ............................................................................................................. 15 3

P repared statem ent .......................................................................................... 156
Choate, Pat, Co-Director, Manufacturing Policy Project, Author, Hot Property:

The Stealing of Ideas in an Age of Globalization, Sperryville, Virginia .......... 260
P repared statem ent .......................................................................................... 262

Ciacchella, John, Vice President, A.T. Kearney, Santa Clara, California .......... 158
P repared statem ent .......................................................................................... 162

D'Amato, Chairman C. Richard
O pening statem ent of ...................................................................................... 1
P repared statem ent .......................................................................................... 2

Dawson, Rhett, President and Chief Executive Officer, Information Tech-
nology Industry Council (ITI), Washington, DC ................................................ 164

P repared statem ent .......................................................................................... 166
Everett, G. Carl, Partner, Accel Partners, Palo Alto, California ......................... 50

P repared statem ent ......................................................................................... . 53
Fingleton, Eamonn, Economic Author, Unsustainable: How Economic Dogma

is Destroying American Prosperity, Tokyo, Japan ............................................. 132
P repared statem ent .......................................................................................... 134

Fishman, Ted C., Author, China Inc.: How the Rise of the Next Superpower
Challenges America and the World, Chicago, Illinois ....................................... 270

P repared statem ent .......................................................................................... 272
FitzGerald, Mark, Managing Director and Senior Research Analyst in the

Technology Group, Banc of America Securities LLC, San Francisco, Cali-
fo rn ia ..................................................................................................................... 18 6

P repared statem ent .......................................................................................... 190
Gage, John, Chief Researcher and Director of the Science Office, Sun Micro-

system s, Inc., Santa Clara, California ................................................................ 180
Malcolm, John G., Senior Vice President and Director, Worldwide Anti-Piracy

Operations, Motion Picture Association of America, Encino, California ......... 237
P repared statem ent .......................................................................................... 239

Morgan, James C., Chairman of the Board of Directors, Applied Materials,
Inc., Santa Clara, C alifornia .............................................................................. 19

P repared statem ent ......................................................................................... . 23
Mulloy, Patrick A., Hearing Cochair

O pening statem ent of ....................................................................................... 115
P repared statem ent .......................................................................................... 116
O pening rem arks of .......................................................................................... 180

Perry, Honorable William J., Senior Fellow, Stanford Institute for Inter-
national Studies, Stanford, California ................................................................ 5

Pillsbury, Michael, Senior Fellow, Atlantic Council of the United States,
Associate Fellow, Institute for National Strategic Studies, National Defense
U niversity, W ashington, D C ............................................................................... 81

Preeg, Ernest H., Senior Fellow in Trade and Productivity, Manufacturers
Alliance/M API, Arlington, Virginia .................................................................... 126

P repared statem ent .......................................................................................... 128
Rieschel, Gary Edward, Executive Managing Director, Mobius Venture Cap-

ital, P alo A lto, C alifornia ..................................................................................... 42
P repared statem ent ......................................................................................... . 46

(1)



II
Page

Robinson, Vice Chairman Roger W., Jr.
O pening statem ent of ...................................................................................... 4
P repared statem ent .......................................................................................... 4

Rock, Anthony F., Principal Deputy Assistant Secretary of State, Bureau
of Oceans and International Environmental and Scientific Affairs, Wash-
in gton , D C ............................................................................................................. 2 10

P repared statem ent .......................................................................................... 213
Rowen, Henry S., Professor Emeritus, Graduate School of Business, Senior

Fellow, the Hoover Institution, Emeritus Director, the Asia Pacific Research
Center, Stanford University, Stanford, California ............................................ 117

P repared statem ent .......................................................................................... 120
Scalise, George M., President, Semiconductor Industry Association, San Jose,

C aliforn ia .............................................................................................................. 2 7
P repared statem ent ......................................................................................... . 30

Simon, Denis Fred, Provost and Vice President for Academic Affairs, Levin
Graduate Institute of International Relations and Commerce, State Univer-
sity of N ew York, Albany, N ew York .................................................................. 84

P repared statem ent ......................................................................................... . 89
Suttmeier, Richard P., Professor of Political Science, University of Oregon,

E u gene, O regon ................................................................................................... . 70
P repared statem ent ......................................................................................... . 73

Walsh, Kathleen A., Senior Associate, Henry L. Stimson Center, Boston,
M assachu setts ..................................................................................................... . 99

P repared statem ent .......................................................................................... 10 1
Weber, Larry H., Acting Deputy Director, Office of International Science

and Engineering, National Science Foundation (NSF), Washington, DC ....... 219
P repared statem ent .......................................................................................... 222

Wong, Alan C., Senior Counsel, Nvidia Corporation, Santa Clara, California ... 35
P repared statem ent ......................................................................................... . 39

Zysman, John, Co-Director, Berkeley Roundtable on the International Econ-
omy, Professor, University of California, Berkeley, California ........................ 123


