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U.S.-CHINA 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.

e 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)! that reached $36 billion
in 2004.

1The 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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e 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.

e 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:

“[Floreign 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.
. . . [Tlhe 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;

e Recommend policies for directing funds toward maintaining
the U.S. technology base;

e 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.;

e 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-
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cific ATP products and, more precisely, on specific ATP products

from specific countries.
632 N i O

C. Richard D’Amato Roger W. Robinson, Jr.
Chairman Vice Chairman

Sincerely,
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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.

o))



2

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-
Ven(tiive 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
Ch(iina’sdpoor 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
teams 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, 1s 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-



15

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 REINSCH. 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. '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 theyre 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 REINSCH. 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’AmAaTO. 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, '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. 1
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.

Cllllairman 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
zuch as Applied Materials that serve the global semiconductor in-

ustry.

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-
icle, 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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Driving the nearly five-fold increase in semiconductor production in China over
the next five years is a host of expected new semiconductor fabrication facilities
(“fabs”):
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It is important to note that the majority of these facilities are not at the cutting
edge of technology, largely because they do not need to be. For every customer such
as an SMIC building a 12-inch (300mm) facility, there are several others building
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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:

o 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).

o 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.

o 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.

e 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.

e 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—Iled 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.
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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