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April 24, 2009

The Honorable ROBERT C. BYRD

President Pro Tempore of the Senate, Washington, D.C. 20510
The Honorable NANCY PELOSI

Speaker of the House of Representatives, Washington, D.C. 20515

DEAR SENATOR BYRD AND SPEAKER PELOSI:

We are writing to report on the U.S.-China Commission’s March 24 public
hearing on “China’s Industrial Policy and its Impact on U.S. Companies, Workers and the
American Economy.” The Floyd D. Spence National Defense Authorization Act
(amended by Pub. L. No. 109-108, section 635(a)) provides the basis for this hearing, as
it requires the Commission to report to the U.S. Congress on “the national security
implications and impact of the bilateral trade and economic relationship between the
United States and the People’s Republic of China.”

In the hearing, the Commission examined the adoption by China of a detailed
industrial policy intended to advance specific economic goals. The Commission heard
testimony concerning the effects of those industrial policies on the Chinese economy and
on the economies of China’s major trading partners, particularly the United States.
Witnesses were asked to consider possible responses by the U.S. government to China’s
industrial policy, especially in those instances where Chinese policies may violate
international trade rules or otherwise harm U.S. interests.

China’s industrial policy is characterized by three main goals: 1. the creation of an
export-led and investment-led manufacturing sector; 2. the creation of jobs sufficient to
reliably employ the Chinese workforce; and 3. an emphasis on fostering the growth of
industries such as manufacturing and high technology products that add maximum value
to the Chinese economy. China adopts, modifies and abandons other economic policies in
order to meet these primary goals. For example, low wage jobs in the textile industries
may be supported by government policies in order to provide employment for minimally
skilled workers.

China’s industrial policy is promulgated through a top-to-bottom process that has
been outlined in 11 successive five year plans adopted by the State Council and
implemented by the central and provincial governments at the direction of officials of the
central government and the Communist party. Subordinate and elaborative policies, such
as the 15-year “National Outline for Medium and Long Term Science and Technology
Development Planning (2006-2020),” supplement the five year plans.

China has wielded a variety of tools to accomplish its ends. It has variously
designated “pillar” or “strategic” or “heavyweight” industries of which government is to
retain ownership or control. In many cases the government pursues policies to
significantly aid their development. These industries include telecommunications,
information technology, aviation, automobile manufacturing, construction, energy, and
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steelmaking, in addition to Chinese banks. Other industries specially favored by
governments in China include biotechnology, wholesale marketing, computer chip
design, and software.* These industries receive special support from the government,
including low interest loans and loan forgiveness from government-owned banks at the
direction of government officials. The government also deploys such indirect subsidies as
lax enforcement of intellectual property rights and worker protections. Direct aid includes
subsidized fuel, land, infrastructure improvements, and electricity. China also levies a
value added tax on imports and rebates the tax on exported goods. While general rebates
of indirect taxes are permitted by the rules of the World Trade Organization, it
nonetheless results in a 17 percent tax levied on U.S. imports into China. Serious
questions have been raised about the trade-distorting impact of the selective use of such
tax rebates. Unfortunately, WTO panels have ruled repeatedly that attempts by Congress
over three decades to provide an income tax credit for U.S. exports violate the
organization’s trade rules.

China’s industrial policies have had a profound effect on the U.S. economy. The
trade deficit with China in goods reached $266 billion in 2008, resulting in slower U.S.
economic growth and fewer jobs here than if the trade relationship were more balanced
between imports and exports. Witnesses differed as to the degree that the overall U.S.
trade deficit would decline if the trading relationship between the two countries were
brought into balance. But it is significant that the U.S. deficit with China represented 33
percent of the total U.S. trade deficit with the world and 42.6 percent of the deficit with
non-oil exporting countries.”  In addition, it is not just the size of the deficit that
policymakers should examine, but the changing nature of its composition. The United
States in 2008 ran a record $72.7 billion trade deficit with China in advanced technology
products.

In addition, export-led growth policies pursued by China and other Asian nations
have inevitably led to excess capacity in many products, notably steel and automobiles,
which has contributed to declining jobs and production in many market-oriented
countries, including the United States. Witnesses were unanimous in their conclusion that
the undervalued Chinese currency serves as an indirect subsidy to Chinese exporters by
lowering the final cost of their exported products and as a hindrance to U.S. companies
attempting to export to China since the undervalued Chinese currency makes U.S. exports
relatively more expensive.

China has manipulated the process of setting industry-wide standards in order to
benefit its indigenous industries and to protect them from foreign competition. That has
been the case with China’s telecommunications industry, one of four industries that the
Commission examined in depth in the hearing. Others included nanotechnology,
optoelectronics, and information technology. These four industries also were
beneficiaries of China’s practice, plainly identified in its 11" five year plan, of
encouraging the transfer of foreign technology to China.

! U.S.-China Economic and Security Review Commission, testimony of George Haley, University of New
Haven, New Haven, Connecticut, March 24,
? Department of Commerce, Bureau of the Census.

iv



As part of this effort, China has been successful in attracting U.S. corporations to
locate some of their production and research facilities there, but also in transferring
technologies to their Chinese joint venture partners.

China is investing heavily in the computer and telecommunication sectors. It has
reorganized and consolidated the telecommunications industry into three giant service
providers while at the same time restricting the entry of foreign providers to the Chinese
market. While these companies are largely operating in the domestic market, they hold
considerable potential as international competitors to U.S. and European
telecommunications companies. In fact, state-owned and state-invested enterprises
account for about 23 percent of China’s exports while foreign-invested enterprises
account for more than 55 percent of China’s total exports in 2008, according to one
witness, citing figures released by China’s government. 3

Witnesses offered a number of suggestions to counter the effects of China’s
industrial policy and to improve America’s ability to compete. Among them were
methods to counter China’s underpriced currency, subsidies to favored industries,
intellectual property theft, and the use of indigenous standards to block U.S. products.
Witnesses also emphasized the need to place a stronger emphasis on education in the
United States, particularly in science and technology. The Commission will evaluate
these and other recommendations obtained during its hearings and incorporate them in its
recommendations to Congress that will be contained in its 2009 Annual Report to
Congress to be published in November 2009.

Thank you for your consideration of this summary of the Commission’s hearing.
We note that the full transcript of the hearing plus the prepared statements and supporting
documents submitted by the witnesses can be found on the Commission’s website at
www.uscc.gov, and that these can be searched by computer for particular words or terms.
Members of the Commission are available to provide more detailed briefings. We hope
these materials will be helpful to the Congress as it continues its assessment of U.S.-
China relations and their impact on U.S. security.

Sincerely yours,
c“”}é"ﬂ; ( % VA~

Carolyn Bartholomew Larry M. Wortzel, Ph.D.
Chairman Vice Chairman

cc: Members of Congress and Congressional Staff

® U.S.-China Economic and Security Review Commission, testimony of Terry Stewart, Stewart and
Stewart, Washington, D.C., March 24, 2009
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CHINA'S INDUSTRIAL POLICY AND ITS IMPACT
ON U.S. COMPANIES, WORKERS AND THE
AMERICAN ECONOMY

TUESDAY, MARCH 24, 2009

U.S.-CHINA ECONOMIC AND SECURITY REVIEW COMMISSION

The Commission met in Room 236, Russell Senate Office
Building, Washington, DC at 9:02 a.m.,Chairman Carolyn
Bartholomew, Vice Chairman Larry M. Wortzel, and Commissioners
Patrick A. Mulloy, and Daniel M. Slane Hearing Cochairs), presiding.

OPENING STATEMENT OF CHAIRMAN CAROLYN
BARTHOLOMEW

HEARING COCHAIR SLANE: Good morning, everyone.
Welcome to today's hearing on "China's Industrial Policy and its
Impact on U.S. Companies, Workers, and the American Economy."

Today's hearing will be cochaired by Commissioner Patrick
Mulloy and me. Congress has given our Commission the responsibility
to monitor and investigate the national security implications of
bilateral trade and economic relations between the United States and
China.

We fulfill our mandate by conducting hearings and undertaking
related research, as well as sponsor independent research. We also
travel to Asia and receive briefings from other U.S. government
agencies and departments. We produce an annual report and provide
recommendations to Congress for legislative and policy changes.



This is the third hearing from the 2009 reporting year, a year
with a new administration in Washington. The new administration will
have to deal with a lot of critical issues in 2009, along with the worst
economic crisis the world has seen in the past 60 years.

I'd like to welcome our panelists and kindly ask that each speak
for no more than seven minutes. This will allow the maximum time for
questions and answers.

Now, I'd like to introduce Commissioner Mulloy.

OPENING STATEMENT OF COMMISSONER PATRICK A.
MULLOY, HEARING COCHAIR

HEARING COCHAIR MULLOY: Thank you, Mr. Chairman.

I'm very pleased to have the opportunity to cochair today's
important hearing. | also want to thank members of Congress who
have been very supportive of the work of this Commission.

Oftentimes, we have members come and testify to start off the
hearing, but there's so much going on in the Congress right now that it
was difficult. But some of them sent over statements for inclusion in
the record.

Let me read from Congressman Mike Michaud who is the head of
the House Trade Working Group. He tells the Commission:

“Your work has been invaluable to those in Congress who are
concerned about the economic, political and security implications of
the U.S. relationship with the People's Republic of China.”

Senator Sherrod Brown will be coming by later this afternoon to
make a statement.

Since taking power in October 1949, China's communist
government has pursued an industrial policy. It wasn't very successful
in the beginning because it was trying to do it within China. Deng
Xiaoping in '78 decided that they needed to seek foreign technology,
foreign investment, and foreign markets.

Back in 1981 when | first went to China, there were hardly any
cars on the street. Today, China may make more automobiles than the
United States of America. So something is working over there, and it's
quite evident that this policy has implications for the United States of
America.

So, today, we want to explore the overall nature of China's
industrial policy and we want to look at the role that foreign direct
investment and China's use of incentives to attract foreign investment
have played in building their strategic and pillar industries.

We want to thank our witnesses who have all submitted very
good testimony. The commissioners have had a chance to read it, and



we'll take it into account both in today's hearing and then when we
write our annual report for the Congress. So we appreciate your being
here. Now let me turn it back to my cochairman, Commissioner Slane.

OPENING STATEMENT OF COMMISSIONER DANIEL M. SLANE
HEARING COCHAIR

HEARING COCHAIR SLANE: Thanks. Thank you, everyone,
for coming, and we want to express our appreciation to the Senate
Armed Services Committee for providing today's hearing venue, and a
special thanks to our staff for the great job they did in putting this
hearing together.

A transcript of today's hearing will be published on our Web
site, which is uscc.gov, and today's written testimony will be posted on
the Web site as well, and by the end of November, our 2009 Annual
Report will appear on the Web site and in the form of a bound paper
copy. Today's hearing will provide a wealth of information for that
annual report.

For those of you who will be with us the entire day, I'll note that
there will be a break for lunch at 1:00 p.m., and we will resume
promptly at two. There's a snack bar and carry-out in the basement of
the Russell Senate Office Building. There's also a cafeteria in the
basement of the Dirksen Building that is connected to the Russell
Building by a long hallway, and | have to warn everybody that the
microphones are always on so please don't embarrass yourself.

Now let me introduce our first panel. Our first panel for today is
going to address, among other things, the evolution of industrial policy
in China. In particular, we're interested in hearing about China's pillar
and strategic industries in general.

Alan Wolff leads Dewey & LeBoeuf's International Trade
Practice Group which represents clients involved in some of the most
important trade issues of our day.

Mr. Wolff has a long and distinguished career in international
trade that includes over 25 years as a Managing Partner with Dewey
Ballantine. Before that, Mr. Wolff worked as General Counsel and
Deputy U.S. Trade Representative for the Carter administration.

George Haley is a Professor of Industrial Marketing at the
University of New Haven where he teaches in the Graduate and
Executive Programs.

Dr. Haley is also the founding Director of the Center for
International Industry Competitiveness. Dr. Haley is an expert on
emerging and industrial markets including the historical, cultural and
legal environments in which the Chinese business strategy is



formulated.

Clyde Prestowitz is founder and President of the Economic
Strategy Institute which deals with international trade policy,
economic competitiveness, and the effects of globalization.

Prior to founding ESI, Mr. Prestowitz served as a Counselor to
the Secretary of Commerce in the Reagan administration. Mr.
Prestowitz regularly writes for leading publications, including the New
York Times, the Washington Post, Fortune and Foreign Affairs, and
wrote a great book on China.

Thank you.

We'll start with Mr. Wolff.

PANEL I: OVERVIEW OF CHINA’S PILLAR AND STRATEGIC
INDUSTRIES

STATEMENT OF MR. ALAN WM. WOLFF
PARTNER, DEWEY & LEBOEUF LLP
WASHINGTON, DC

MR. WOLFF: Good morning and thank you to Commissioners
Slane and Mulloy and the other commissioners this morning.

| appreciate the opportunity to be before you this morning.
There is too little focus on industrial policy in this country, the
industrial policies of other countries. We were not very well focused
on what the Europeans were doing with Airbus. We as a country were
not very focused on what the Japanese were doing with electronics and
a number of other industries, and that was to our cost, | think, as a
country and to our industrial base.

I think that the work you are doing is extraordinarily important.
This subject is important for China as well because there is a
misallocation of resources that takes place with industrial policy that
the Chinese should be focused on as well.

There is no definition of “pillar industries” as a generic term in
that each Chinese municipality, every province, has a series of
industries that it treats as pillar industries. | think that looking at
autos, steel, and the industries that are cited in the Medium and Long-
Term Science and Technology Plan, the 15-year plan from the Ministry
of Science and Technology in China, that would be a pretty good list.
And the specific projects and sectors are listed in my testimony.

There are very elaborate papers that are being issued by the
Ministry of Science and Technology and other Chinese ministries,
which in effect create what the Chinese government sees as the
necessary support for their pillar industries, their strategic industries.



For my testimony, I've misappropriated Deng Xiaoping's saying
that, "I don't care if it's a white cat or a black cat; it's a good cat as
long as it catches mice.”

In fact, I'm using it in the reverse of the way he was using it
because "black"” to him was capitalism, and to me "black" is what
might be WTO inconsistent or cause a problem for China's trading
partners.

So there is a duality to Chinese policies. They fall into two
categories:

There are policies that we have to match—namely the emphasis
on science, technology, engineering, math education. Clearly, that is
in the President's Budget, and it is in the stimulus package, and it is
something that you can't fault.

Science and technology parks. The Chinese have a vast number
of these. They are very large. If you look at what Research Triangle
did for North Carolina, which was a phenomenal success--for North
Carolina was 49th in the country in terms of per capita GDP, and is
now in the upper ranks as a result of Research Triangle Park, in large
part, and the resulting attraction of industry.

My first trip to China included a lecture | gave at Pudong
University in 1988. If you look across the river from Shanghai,
Pudong was just an empty field. It is no longer empty.

Of the black policies, of the three areas which | chose as
examples--one is product standards using as an illustrative practice
encryption. It is going to be a major cause of friction between the
United States and Japan and Europe, on the one hand, and China on the
other. The use of standards is going to be very trade-distorting. We
already experienced the WAPI, Wireless LAN, example as a problem,
but we are going to have very serious problems going forward.

China has declared that its MLPS, Multi-Level Protection
System, in which it grades the level of encryption that is necessary,
making banking and finance a level three, that requires Chinese
indigenous technology, indigenous patents.

If we did that the same thing, China wouldn't be trading with the
United States to any great extent. If we just said, well, we want
everything coming into this country in a whole variety of areas to have
American technology and American patents, then if we reciprocated
what China is saying that it will do--the regulations are not fully in
effect yet--China would have major trade problems with the United
States.

I also have looked at information technology equipment and
looked at the means that China uses to exclude foreign competitors
from its market, and it's not just the use of subsidies. It is an



industrial organization, not quite like Kkeiretsu, but there are
relationships which provide a very serious protection. So the problem
is a combination of subsidies as well as protection.

A third example | gave was oil country tubular goods. One could
have chosen something else, but we at our firm studied this product
sector in some detail. It was a primary industry of concern to China.
It got enormous policy support--many billions of dollars of subsidy
and protection. And the result is that the United States industry will,
in fact, suffer injury at some point if it hasn't already.

And it includes, as we saw in Europe, debt-to-equity swaps, not
perhaps dissimilar from what we're doing with AIG, except for one
thing, and that is our intent is not to have AIG emerge dominant in the
world as the leading financial services provider, whereas, what the
Chinese are doing, as the Europeans did in past times, is try to have
their industries emerge as dominant suppliers.

In terms of the implications of China's policies, one study that
we did recently indicates that the results are very mixed, that
American semiconductor producers, for example, are not increasing the
location of their R&D location to China very much because of
concerns over intellectual property.

While the semiconductor executives responding to our survey
didn't say this, | would suggest that it was not just the lack of
intellectual property protection, it was government policy that was a
matter of concern. So China is having, | would say, mixed results.

In sum, | think our government has to know more. You are
performing an extraordinarily important role in that process, but |
think the Commerce Department and other agencies in the U.S.
government should spend a good deal more attention on what's going
on abroad that reshapes our economy.

Thank you.

[The statement follows:]

Prepared Statement of Mr. Alan Wm. Wolff
Partner, Dewey & Leboeuf LLP
Washington, DC

[This testimony is not intended to represent the views of Dewey & LeBoeuf or its clients.]

The invitation to this hearing listed ten specific questions which | will attempt to address in the context of
the work that | and our firm has done to date:

There is no single, permanent definition in China of a "pillar industry." Beijing municipal authorities
announced in 2008 that for it tourism would be a pillar industry in the post-Olympics period. The same for



Xinjiang. Coal mining is Shanxi's pillar industry. Automobile manufacturing is said to be the pillar
industry for the Chinese economy. Also biotechnology. For Chongging, information technology. For
Nanchang, the semiconductor industry. But also pillar industries for all or part of China are variously:
petrochemicals, non-ferrous metals, insurance, telecommunications, banking, wholesale, and utilities. So
to some extent, being a "pillar industry" is synonymous with being "important enough to be supported by
central, provincial or local government policy".

As the focus at this Hearing is the impact on United States industries and workforce of China's supportive
policies, a more relevant class of China's pillar industries for today's discussion are those that are now or
will in the future offer competition to American industries. Aside from automobiles, which are likely to
arrive on these shores from China in the not terribly distant future in large numbers as they did from Japan
and Korea, | would turn to the Medium and Long Term Science and Technology Plan of the Ministry of
Science and Technology (MOST) for guidance as to areas of primary interest. A key aspect of the Medium
and Long Term S & T Plan it to make intensive investments in “strategic products".

Under China's S&T Plan, key projects cover a number of priority sectors;

—  core electronic components,

— high-end general chips and basic software;

— the technology for manufacturing extremely large integrated circuits;

— new-generation broadband wireless mobile telecommunications;

— high-end numerical controlled machine tools and basic manufacturing technology;

— development of large oil and gas fields;

— large nuclear power plants with advanced pressurized water reactor, high-temperature
gas-cooled reactors;

— control and treatment of pollution in water bodies;

— nurturing new, genetically modified biological species;

— development of important new drugs;

— control and treatment of major contagious diseases such as AIDS and viral hepatitis;

— large aircraft; high-resolution earth observing system;

— manned space flights; and

— lunar exploration projects.

Detailed, elaborate papers address the policies which are believed to be necessary to achieve the
project goals. Over ninety-nine of these papers have been planned, called “Guiding Opinions”. A sampling
indicates the breadth of their coverage:

*  Accelerating Creation of Independent, “‘Well-known’ Chinese Brands;

»  Supporting Technology Innovation of Small and Medium-sized Enterprises;

» Issuance of Corporate Bonds for Qualified High-Tech Enterprises;

» Regulation on Management of Start-up Investment Funds and Debt Financing ability of
Start-ups;

»  Suggestions on Establishing and Improving Regional Intellectual Property;

» Standardizing Foreign Acquisition of Key Chinese Enterprises in the Equipment
Manufacturing Industry;

»  Building Research-orientated Universities;

*  Promoting the Development of State Supported High and New Technology Industry
Development Zones;

»  Establishing Guidelines and Funding for Venture Capital Investment;

»  Creating Tax Policies Supporting the Development of Start-Ups; and



e Establishing ‘Green Channels’ for High-level Talents Who Have Studied Abroad to
Return to China.

The comprehensiveness of these papers is remarkable by any measure. They are designed to at least equal
the results achieved by more evolved market economies that have had a head start of decades and in some
cases of over a century. This requires China to acquire a financial, educational and legal infrastructure in
record time to support an economy whose growth is to be based on innovation.

How much intervention and of what kind?

I don't care if it's a white cat or a black cat.
It's a good cat so long as it catches mice.
Deng Xiaoping

A key question everywhere is what kind of state interventions best serve national interests and are deemed
constructive by a country's trading partners. Globalization has put all nations into one world economy with
fewer national barriers separating one trading partner from another. The origins of the current economic
crisis stem in part from an excessive rate of savings in some countries, most prominently China, and in too
high a propensity to borrow (and invest poorly) among other countries, most prominently, the United
States. Global imbalances may have their roots in relative rates of savings, but combined with industrial
policies, they have a differential impact on various sectors of each economy. Promotion of a given sector
by one country will not in fact result in a win-win result as seen from the vantage point of those companies
located in another country who are trying to compete in that same sector. (Ask Boeing about Airbus.)

Chinese government policies have a dual nature -- that is that there are promotional policies which are
broadly considered to be acceptable by China's trading partners (white cat analogues) and other Chinese
policies that are a matter of real concern (black cat analogues). About this latter category, a key question is
whether the policies which harm others are in fact good for China. Another question is whether each black
cat measure is consistent with China’s WTO commitments, including those contained in its Protocol of
Accession. In the category of black measures fall inadequate protection of intellectual property, national
standards that act to insulate the Chinese market from the rest of the world, potential use of competition
policy as an industrial policy tool, discriminatory government procurement, and subsidization that
excessively distorts trade and investment patterns.

Taking the most recent past first, it is worth focusing on the much-praised series of Chinese stimulus
packages. China has put into place a series of measures that appears to be intended to preserve, as
governments wish to do, maximum benefits at home. China’s Ministry of Industry and Information
Technology (MIIT) currently plans to assist its electronics and information industries: electronics,
telecommunications and Internet; via a number of key projects: integrated circuit, flat panel display, TD-
SCDMA, digital TV, computer and next generation Internet, software and information service. According
to reports, the measures to be used include direct state financial support, tax breaks, and measures to
expand domestic demand. The Shanghai IC Industry Association is seeking additional investment from the
government in IC companies. For the mobile phone and household electrical appliance industries, it is
expected that there will be lower tax rates, additional subsidies, cash grants and increased state-bank
lending.

Foreign industry concerns center on aspects of China's stimulus package that go beyond limited subsidies
to encompass measures which limit competition: by emphasizing procurement by government and state-
owned enterprises of products incorporating indigenous Chinese intellectual property, requirements for
government purchases of software that is only interoperable with Chinese software, further emphasis on



use and development of indigenous standards and use of exclusive information security standards. None of
these concerns are new.

a. the drive toward indigenous innovation.

We must aim to be at the forefront of the world's S&T development, speed up the building of a
national innovation system, and strengthen an original innovation capability.” . ..
Hu Jintao

One of the chief driving forces of Chinese policy, aside from maintaining a strong growth rate annually for
the sake of political stability and the welfare of its people, is the desire to build an independent
technological base. For the last three decades, China relied heavily for its economic development on
foreign direct investment, and still welcomes it with some limitations. Relying on foreign investment and
imported technology has not been abandoned, but the emphasis has shifted, as noted in the National
Development and Reform Commission’s 11th Five Year Plan for Use of Foreign Investment:

[We shall] encourage foreign enterprises -- especially large-scale multinationals -- to transfer
the processing and manufacturing processes with higher technology levels and higher added
value and research and development organizations to China, ... to develop a technology spillover
effect, and strengthen the independent innovation ability of Chinese enterprises. [emphasis
supplied]

... [T]he overall strategic objective of use of foreign investment in China is to...change the
emphasis in use of foreign investment from making up the shortage of capital and foreign
exchange to introducing advanced technologies...

This emphasis is in turn captured and amplified in a wide variety of documents emanating from the various
ministries:

Fundamental Principles: firstly, to combine the import of advanced technologies and the
optimization of importing structure and raise the proportion of proprietary and patented
technologies in product designing and manufacturing process;

It says much about China’s success in its economic development strategy that it can stress home-grown,
that is, indigenous innovation. Some of the policies that foster innovation are positive ("white cat™) and
others are negative ("black cat"), that is, trade and investment distorting, and possibly WTQO inconsistent.

b. Positive (white cat) policies —
1. Human capital and the S & T Workforce

China graduates each year nearly 600,000 engineers. Much is made of this phenomenal output of
engineers, and other STEM graduates. And much should be. These are impressive numbers. It is true that
studies by Duke, McKinsey, Cao and Simon, indicate China’s educational system:

= is outdated, suffers from having a Marxist focused curriculum,
= emphasizes depth over breadth,

= has a quantitative over qualitative focus,

= does not nurture creativity

= leads to “transactional vs. dynamic engineers”, and



= produces a shortage of “innovative” engineers.

But it cannot be concluded that of this vast population of annual graduates in engineering there is not a
very talented top tier that is fully internationally competitive. Shocking evidence of this fact is seen in U.S.
data showing that more than half Ph.D. candidates in engineering at present in U.S. universities are
graduates from Chinese universities.

2. Science and Technology Parks

In creating S&T parks, China is emulating none other than the United States' experience. Menlo Park was
the first research park, dating back to 1958, followed by Stanford Park, Research Triangle in North
Carolina and then Waltham, Massachusetts, each in the 1950s. It is hard to read that description of
Research Triangle Park today without thinking also of Pudong. In 1988, Pudong was a large empty field
across the Huangpu River from Shanghai. Today Pudong contains a High Tech Park and the Zhangjiang
Life Science Cluster, the latter comprised of 25 square kilometers, seventeen of which are developed. As
of 2005, there were 110 research and development institutions and 3600 companies in the technology park,
with more than 140 of them foreign. The park’s total output exceeds 11.122 billion yuan, up 190% from
the previous year. The park employs 100,000.

China announced six years ago that it would build 100 national university science parks by the end of
2005. More than half that number appears to exist today. "The university-based science parks, by joining
with local governments and companies, were playing a positive role in speeding up the industrialization of
academic research results, and pushing forward reform of the school teaching and management systems"
according to one Ministry of Education official. China's parks are said to average in area about 150% of
the size of America's largest park, Research Triangle.

Zhongguancun Science Park in Beijing covers four times the area of the Pudong Zhangjiang Park, about
100 square kilometers, with some 400,000 professionals and support staff, and 6000 companies, with
production of well over $14 billion yearly. It is heavily in IT, especially internet, and views itself as
China's Silicon Valley. Suzhou Industrial Park developed in conjunction with the Government of
Singapore, by the end of June 2008, attracted over3299 foreign enterprises, including 77 Fortune 500
MNCs with cumulative contractual foreign investment of USD 33.96 billion, and domestic companies with
total contractual investment of RMB 129.57 billion.

The impact of China’s science and technology parks on China’s trading partners is hard to gauge. For one
thing, foreign firms have a very substantial presence in the parks. Secondly, just as Mao was said to have
replied when asked what he thought the impact of the French Revolution: “It is too early to tell.” What
may emerge could be a number of Chinese “pillar” biotech and other high tech industries.

3. Taxation
While tax schemes can easily cross into black categories, the simple, nonpreferential corporate tax rate in
China is substantially lower than that of the United States: 25% v. 39%. Rob Atkinson of the Information
Technology and Innovation Foundation, citing World Bank data, lists the effective corporate tax rates as
China 15.7% and United States 32.0%. The U.S. effective corporate tax rate before all the specific
advantages that China may accord a favored investment is just slightly over double the U.S. effective rate.

b. Distortive (black cat) policies

Having as a goal the promotion of a more innovative economy and series of industry is laudable. The
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promotion of indigenous technologies may be less trade and investment distorting, such as through science
parks (again abstracting the idea of a park away from that of a subsidy), but there are measures that can
cross a line and give rise to claims of market closure.

1. Product standards and encryption

One of the clearest statements of the relationship between standards setting and achieving indigenous
innovation was issued by the Shanghai Municipal Government in September 2004

» [We shall] actively promote the formulation and implementation of technical standards
with self-owned intellectual property rights and translate that technological advantage
into a marketplace advantage to maximize the benefits of intellectual property rights.

This kind of statement issued by a sub-national government is unique to China. Its meaning is clear, and it
deserves to be taken seriously.

Further, as the State Council's Medium and Long Term Policy for Science and Technology notes:

» [We shall] actively take part in the formulation of international standards, and drive the
transferring of domestic technological standards to international standards...

Taken together, these statements are a reasonable indication of the central tenets of Chinese standards
policies at the domestic and international levels. As articulated here, the Chinese government is not
seeking technology neutrality, or market driven outcomes, either through its domestic standard-setting
activities or through its participation in the establishment of international standards. It is seeking
commercial advantage. WAPI (WLAN Authentication and Privacy Infrastructure) was an extreme
example. Product standards work hand in had with "accreditation measures" to provide a protected market
for products having independent innovation.

Since a substantial portion of leading edge procurement in China will occur under the auspices of the 16
key projects set out in the Medium and Long Term S & T plan, and much of the Chinese economy is state-
owned, state-invested or otherwise highly state-influenced, which products are accredited may prove to be
extraordinarily important in gaining or maintaining access to the Chinese market. It is worth mentioning in
this connection that as part of its Protocol of Accession to the World Trade Organization, China pledged to
have its state-owned enterprises procure only on a commercial basis.

An example of a seemingly coordinated approach that relies on standards setting, government procurement,
and other policies, is the current Chinese government approach to encryption policy. Over the past year,
various Chinese government agencies have issued new policies related to encryption technology and/or
information security that will, if implemented, have a potentially profound impact on foreign information
technology (IT) companies seeking to do business in China.

What is best for China and various Chinese interests, commercial and otherwise? The point of departure
should be that setting a standard should not drive innovation, rather: innovation (creating something unique
and in demand in the market) should drive the setting of standards. Misguided standards policies can not
only interfere with Chinese goals but can do great damage done to non-Chinese companies as well.

2. Information technology equipment

One study that our Trade Group produced looked at a major Chinese competitor that | will call "CTC".
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CTC frequently underpriced its U.S. and European competition by 50 percent. This could not be explained
by natural cost advantages: Equipment and components were priced at world levels; labor-cost advantages
exist but not to necessary degree to explain the differential; and capital costs would be expected to be
higher than those of competitors, reflecting higher risk of new entrant.

CTC'’s profitability was not driven by parent-company operations. Indeed, profits had been reported to be
higher than cash flow. Normally, income from operations is less than cash flow from operations. CTC’s
cash from operations could not explain the profits. We found that a significant portion of CTC’s financing
operations and profit sources occurred in its subsidiaries.

Part of the answer lay in Chinese government programs that promoted the Chinese information technology
sub-sector through provision of R&D, favored procurement, provision of financing, requirements for local
content, and other forms of assistance.

CTC was formed from elements of the People’s Liberation Army. Important to its early viability was a
very large contract from the PLA to provide services. In the early 1990s, the CTC continued to depend
heavily on PLA contracts for both equipment and maintenance. Within a few years, non-PLA sales began
to increase.

China’s president pledged that:

The State shall become strongly involved [in the industry] to ensure its healthy development and
make China’s competitive product when turning to the outside world.

In the mid-1990s: CTC began the practice of creating local joint ventures (LJVs) with local governments
and local information technology entities. This is a pattern whose significance is not initially fully
understood by its foreign competition.

China's Vice Premier of the State Council visits CTC, accompanied by the presidents of the four
commercial banks, and hears of CTC’s financing problems. Instructions follow. Merchants Bank “begins
widespread cooperation” with CTC and introduces a novel “buyers credit” program (perhaps not so
different than Japan’s financing the leasing of Japanese made computers nearly a generation earlier as
Japan struggled to overcome foreign products’ competitiveness in the Japanese market).

CTC named in 9th Five-Year Plan. Provincial and local government support for CTC is granted. In 1998,
China Construction Bank provides increase in buyers’ credit. In 1999, the Central government issues
“encouragement guidelines” for service providers to source domestically. During this same period, the
Central government begins the practice of directly assisting CTC win overseas contracts.

In 2000, China’s 10th Five-Year Plan explicitly targets the principle equipment produced by CTC for
“accelerated” development. It provides US$450 million to CTC in buyers' credits, and US$23 million for
research. Within the next few years a Chinese government-owned “policy bank,” provides CTC with a
three-year revolving domestic buyers' credit.2000-03. Another “policy bank” provides CTC with US$145
million in long-term loans. 2001

In 2004, China’s Ministry of Information Industries (MIl) and the Ministry of Commerce (MOFCOM)

“hammer out” a set of policies designed to encourage domestic IT and information technology firms to
expand overseas. The same year a policy bank provides CTC with US$10 billion to “finance overseas
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expansion.” Government officials state that a given percentage of equipment in China’s next-generation
systems must be locally produced. Chinese authorities “encourage” service providers to source from
participants in science and technology development programs.

CTC presents itself as having no government ties. But the Central Government controls the service
providers and the provincial governments control the projects for which procurement is required.

Now, let us revert to a peculiar set of corporate relationships that affect procurement in the Chinese market
for CTC’s products, and affect some third country procurement.

Each Provincial government forms a joint venture with the domestic Chinese competitor, CTC. The co-
owned JV will bid for the provincial contract to supply goods and services. The purpose of this structure is
described as follows: CTC has numerous local joint ventures to establish “communities with aligned
interests” to “prevent the entrance of competitors by exclusion.”

The joint venture receives cash in the form of investment by the provincial government and also revenues
from the provincial project in which it is a successful bidder. The JV in turn provides a revenue stream to
CTC, the joint venture partner. CTC did not have to rely exclusively on its revenues from selling
equipment to the JV. This explains the mystery first cited in this section, profits being higher than revenue
from sales of equipment.

In addition to the above, with respect to expanding sales in third country markets, the Chinese government
purchases equipment from CTC to make donations to foreign developing countries. The Central
government also provides, through government-controlled banks, buyers’ credits to these foreign national
information technology service provider customers. In some cases, the winning bidder in a third country
transaction is a CTC JV partly owned by the foreign purchasing authority, replicating what takes place at
home in China. In 2006, .a major Chinese policy bank provided an additional US$1.5 billion loan, the
same institution that gave CTC the $10 billion buyer's credit previously.

It is clear that this state support alters the conditions of competition in world markets.

3. Oil country tubular goods. [This section, on OCTG, is an edited version the work
of Tom Howell and Bill Noellert of Dewey & LeBoeuf.]

The socialist system is better than the capitalist system in terms of fundamental political and
economic systems, as public ownership is superior to private ownership ... In 1999 China’s steel
output was 786 times that in the early years of the PRC ... What did we rely on? We relied on the
Party’s leadership and the socialist system.

OCTG include drill pipe used in exploration; tubing (the tubes through which oil and gas pass to the
surface); and casing, the circular pipe which encloses and protects tubing and forms a structural retainer for
the walls of an oil or gas well. OCTG are required to provide access to oil and gas deposits located in
earth, rock and ocean environments. OCTG are of central importance to some degree of energy
independence of China, the United States and Canada. As depletion rates have increased in Canada and
the United States the amount of gas and oil found per foot drilled has declined. Most of the remaining oil
and gas deposits in the United States and Canada now lie deep below the surface of the earth or ocean and
can be accessed only through intensive use of OCTG, which are designed to perform in extreme
environments. To offset high depletion rates, drill rig operators are drilling more wells and using more
intensive drilling techniques. As a result a large portion of the total world market for OCTG is attributable
to drilling activity in the United States and Canada.
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Chinese government policies and measures created a large and expanding industry to produce OCTG. The
government of China has placed a high priority on expanding the indigenous OCTG industry to eliminate
imported products in its domestic market and to establish a major presence in export markets. China has
already installed more production capacity for OCTG than it needs to meet its domestic needs, and
additional projects to add capacity are under way.

Due to the state-backed expansion of OCTG capacity in China, Chinese production of OCTG has grown
from under 1 million tons in 1999 to 5.5 million tons in 2006 -- the year-over-year growth rate in Chinese
output between 2005 and 2006 was 53.8 percent. China already produces more OCTG than it consumes
and will add an estimated 3.2 million metric tons of new OCTG capacity between 2007 and 2009 -- enough
to supply 90 percent of the U.S. OCTG market at the 2006 apparent consumption level of 3.56 million
metric tons. The result of Chinese production rapidly outpacing consumption has been a large increase in
Chinese net exports of OCTG. As recently as 2002 China was a net importer of over 230,000 metric tons
of OCTG. By 2006 Chinese net exports were 849,000 metric tons, a change in net exports of OCTG of
over 1 million metric tons in just four years. .

China has rapidly emerged as the principal exporter of OCTG to the United States, accounting for 54.7%
of U.S. imports in 2008. China’s share of the U.S. OCTG market tripled in two years, from 6.3 percent in
2004 to 19.3 percent in 2006, and Chinese export volume continued to increase throughout 2006 so that its
share of the U.S. market in December 2006 stood at 30 percent. As existing known reserves of oil and
natural gas in the United States are depleted, the energy sector must drill deeper and operate in more
extreme environments to develop new sources of oil and gas. As a result, energy extraction efforts in the
United States will become even more OCTG-intensive than they are today. If present trends continue, the
prospect exists that the United States could become dependent on China to supply the basic equipment
upon which its aspirations for energy independence are based.

The growth of China’s steel industry, including the OCTG sub-sector, is entirely a reflection of decisions
by central and regional government planners. Government organizations have defined objectives for
establishment and expansion of specific steel enterprises pursuant to short, medium and long term plans for
the economy. The enterprises tasked with carrying out these plans are themselves overwhelmingly state-
owned entities. Government officials have marshaled the financial, technological and infrastructural
resources to ensure that the plans have been carried out. Foreign steel producers have frequently provided
technical and financial support, enabling China to create world class steel.

Financial support has been channeled to the steel industry primarily through the banking system, which is
owned and controlled by the government of China. The government sets interest rates at levels that are
lower than would exist in a market economy, giving rise to an excess demand for credit. Government
officials direct the banks to channel their loans to enterprises and projects that are given priority in
government plans. Because steelmaking projects have enjoyed such priority, financing has seldom proven
an obstacle to industry expansion.

Many of China’s steel mills would have faced difficulties surviving without repeated bailouts and infusions
of government financial support. Billions of dollars of steel enterprises’ debts have been written off to
equity, taxes have been forgiven and new loans extended. Numerous so-called “debt-to-equity swaps”
converted steel mill debts held by government banks into “equity” held by government asset management
organizations. Because in most cases the government had an ownership interest of 100 percent in the mills
prior to the swaps, its ownership interest did not increase in these firms.

The OCTG industry has benefited from all of the financial support measures applicable to the steel industry
generally. With one exception, all of the major OCTG producers are state-owned enterprises. Outside of
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Tianjin Pipe Group Corporation, a stand-alone pipe and tube producer specifically created by the
government to end China’s import dependency in pipe and tube products, all of China’s principal OCTG
producers are subsidiaries within steel industrial groups that have figured prominently in the five year
plans of the central government and the five year plans of the governments of the regions in which they are
located.

The Chinese steel industry reportedly has been shielded from many of the competitive pressures that
normally confront privately-owned enterprises operating in a market economy and relying on market-based
commercial financing. Prices have reportedly been stabilized through agreements among enterprises
establishing output quotas and minimum prices. Compliance with such arrangements has reportedly been
enforced by the government, which threatened to cut off bank loans to enterprises that do not adhere to
price and output controls. In recent years China’s OCTG producers have reportedly met periodically to
stabilize market prices and “avoid vicious competition.”

The steel industry has also been protected from external competition. The government of China has
maintained the goal of replacing imported steel with domestic production since the mid-1980s and a
succession of tax rebate measures has been implemented to create incentives for domestic users to favor
domestic steel. Imports have been restricted through non-transparent administration of an import licensing
system, the existence of which has been denied by the Chinese government. Imports have also reportedly
been limited through government-to-government and industry-to-industry agreements establishing
guantitative limits on Chinese steel imports. In the OCTG subsector, the government’s efforts to replace
imports with domestic production have been highly successful, with imports as a percent of domestic
consumption plummeting from 82 percent in 1994 to 8 percent in 2006.

Protection of enterprises from competition almost inevitably leads to excess capacity, particularly when
coupled with subsidized, low-risk financing. China’s principal steel enterprises do not confront investment
risks that face private firms operating in normally functioning markets. Rather, they have found that when
they fall into a loss position and/or confront depressed prices, the state is likely to intervene to bail them
out and to help them raise prices.

China’s restraints on internal competition increase the risk of dumping in export markets. Given the sheer
size of China’s steel industry, the impact on international markets could be significant. China’s steel
exports have already begun to affect external markets, and China has in recent years agreed to limit its steel
export volume to a number of major world markets, including the European Union and Korea. Chinese
steel producers have also reportedly been asked by their Japanese counterparts to restrict export volume to
Japan and have given assurances that Chinese steel “will not massively flow” into Japan. These measures
could have a funneling effect on Chinese exports toward markets where such restrictions do not exist, such
as the United States and Canada.

While dramatic expansion of China’s OCTG capacity raises obvious concerns with competing foreign
OCTG producers, it should also be raising concerns with Chinese policymakers. Expansion on this scale,
driven by government policy decisions, is not in China’s long run interest for several basic reasons:

e Government-directed investment leads to major resource misallocation and acts as a drag on
economic growth.
The creation of large-scale overcapacity results in the establishment of trade barriers abroad.
Domestic adjustment to overcapacity is a painful and potentially destabilizing process.

o  Excessive investments in heavy industrial sectors exacerbate environmental problems.
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Excessive investments in heavy industries, which tend to produce a higher proportion of local pollutants
and greenhouse gasses than other sectors, place an unnecessary burden on the environment in the regions
where the investments take place. This can ultimately spill over into domestic and international criticism

The competitive equation: The effect of China’s policies

a. Policies to which objection is less likely to be taken.

Some government policies are unobjectionable — such as the promotion of STEM education. Others will
raise questions about their consistency with China's international obligations. The impact of China’s
promotional policies will differ dramatically by sector, and each major industry sector deserves individual
consideration. There are some bottom line judgments that can be made, however.

As one of China's goals is to enhance the international competitive position of many of its pillar industries
by attracting both foreign investment and technology, it is useful to consider whether China is being
successful in this regard through its use of financial incentives. Here the picture is mixed. While many
foreign companies have research facilities in China, presumably many R&D facilities are end-product
design centers which are placed in China to be close to the companies' manufacturing plants. These
facilities are unlikely to generate core technologies.

It is difficult to track transfer of technology. Some transfers are no doubt negotiated as part of individual
investment deals. Some is just follow the movement of engineers from jobs in foreign companies to jobs
with indigenous Chinese companies. What one can track, through surveys, is the location of R&D
expenditures by an industry. In a study recently completed by our International Trade Group for the
Semiconductor Industry Association, we found through our survey of major U.S. semiconductor producers
that the growth in U.S. company R&D outlays was almost negligible in China over the last several years.
The primary growth in these expenditures was in Europe (thought to be primarily Central Europe) and in
"rest of world", which in this case did not include China.

Even though the financial incentives were higher in China as a percent of R&D spending, the survey found
that “the perceived inadequacy of intellectual property protection in China has limited U.S. industry R&D
spending in that country significantly." Direct cash benefits did not overcome other locational factors.

Most companies surveyed indicated that they would not locate their most advanced and critical
R&D activities in China, despite encouragement and even pressure by the government to do so,
and regardless of the availability quality and size of incentives, due to concerns about the
inadequacy of intellectual property protection in that country. While intellectual property
protection issues occasionally arise in other jurisdictions, industry respondents indicated that in
general sufficient safeguards could be devised to permit certain R&D activities to take place. No
jurisdiction other than China was identified as particularly problematic from this perspective.

While most of the incentives in China consist of direct financial support, the tax treatment for
R&D is favorable. The Dewey Semiconductor R&D study notes that:

Under China's law of taxation in effect in 2007, qualifying semiconductor manufacturers were
entitled to receive a 5-year tax holiday with respect to corporate income tax beginning in the first
year the business was profitable, and another 5 years of taxation at half the applicable rate
pursuant to Several Policies to Encourage the Development of the Software and Integrated
Circuit Industry (Circular 18, June 24, 2000). Although a new Enterprise Income Tax Law came
into effect in 2008, that law provides a five-year transition period for businesses receiving
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preferential treatment under the old regime. In addition, the new law provides that firms
qualifying as high-technology companies are entitled to a permanent reduced rate of 15 percent.
In addition, qualifying semiconductor manufacturers are entitled to a full exemption from income
tax for five years from the first year of positive accumulated earnings and a 50 percent reduction
for the following five years under the new law. This combination of tax abatements has led
Semiconductor Manufacturing International Corporation [not a U.S. company] which has been
operating in China as its principal locus of operations since 2000 to disclose in 2007, “Our
income tax obligations to date have been minimal.”

This favorable treatment for investors is on top of a general corporate tax rate that is, as noted previously,
lower than that in the United States, and a rate that has been decreasing over time. Nevertheless, there is
no significant allocation of the total U.S. semiconductor R&D being redirected to China.

There are a number of factors affecting the attractiveness of China as a destination for foreign
direct investment. In overall ranking of countries in terms of global-based innovation competitiveness, the
Atkinson Study (Information Technology & Innovation Foundation, February 2009) using a wide variety
of measures — including higher education, number of researchers, amount spent of corporate and
government R&D venture capital, broadband deployment, business climate, FDI, GDP/adult, etc.— places
the United States 6" and China 33". But before complacency sets in among Americans, the Atkinson
Study also notes that China, of the 40 countries (including the EU) reviewed, moved its score up most over
the last decade and that the United States least.

Of the various general measures of where investment should be located, among the most telling,
the U.S. ranks 5" in business climate and China ranks 36". This comports with our firm's study regarding
location of American semiconductor R&D expenditures. Availability of talent is a factor: Atkinson looks
at the percent of the workforce (adults age 25-34) with graduate degrees — 39% for the U.S., 9% in the case
of China. This would be more compelling as an explanation were it not for the fact that China's population
is 3.4 times that of the United States. So in fact the absolute numbers in the adult workforce with advanced
degrees in the two countries could be about the same. In terms of availability of qualified workforce, the
constraint in China may not necessarily be supply, although on this, the data is mixed. Atkinson notes that
in 2006 the United States had 9.7 researchers per 1,000 employed, while China had only 1.5. (But the
percent change for China for the period 1999-2006 was 111% while the gain for the United States was only
8%.)

With respect to semiconductors, as process R&D tends to be associated with place of production
(this may well be true for other R&D-intensive industries as well), it is important to note that, overall, the
share of worldwide wafer fabrication capacity in the United States has declined from 42 percent in 1980 to
16 percent in 2007, reflecting the growth of indigenous semiconductor industries in several Asian
countries. China has increased its share of global production to about 8%, and the trend is clearly upward.
Location of fabrication facilities is closely linked to available financial incentives. .

The Dewey & LeBoeuf study looked solely at U.S. semiconductor company placement of R&D,
and while this may be a good proxy for foreign investment in China of R&D funds, it is not an indicator of
Chinese company and government investment in R&D generally. According to the Atkinson Study, in
terms of corporate investments in R&D as a percent of GDP, the U.S. outranked China -- 1.7% to 1.0%,
but it should be noted that China had increased its corporate R&D by 160% during this period while the
U.S. figure had dropped by 5%. Looking at government R&D as a percent of GDP (in 2006), Atkinson
found the U.S ranked 4™ at 0.76% with China in 19" place at 0.35% of GDP expended on R&D. But
China had increased its expenditure ratio for R&D by 20% in the seven years covered by the study, while
the U.S. increased its investment in R&D by only 1%. The bottom line is that China is improving its
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position relative to the United States by many measures, although the United States has a substantial lead at
present.

The likely policy response to the above-outlined Chinese policies is to match them or exceed
them, not to complain of them.

b. Policies of Concern.

Break the technological monopoly of developed countries . . . . Assist domestic enterprises in
obtaining information on international technology market. . . . . [S]upport and encourage them to
apply for domestic and overseas patents for re-innovated technologies; (Issued by several
ministries, Shang Fu Mao Fa [2006] No.13),

There is a fair amount of transparency in China, dramatically better than it was ten years ago.
This allows one to get a sense of a number of policies that should be of concern not only to foreign
competitors seeking to sell in China, invest in China or who will be or are competing with Chinese goods
in third country markets. Some policy directions may well be harmful to Chinese development and China's
goal of greatly increased "indigenous innovation" as well.

Among the policy tools that should be of greatest concern are:

e The creation of exclusionary standards that can wall off the Chinese market, creating
national champions that are not internationally competitive, potentially diminishing
China's rate of GDP growth if Betamax-style standards impair the degree to which IT, for
example can contribute to the rate of GDP growth. To be enhance economic
development, standards must be market-driven not market constraining.

e An intellectual property system that frightens off multinational companies from
developing the latest technologies in labs based in China while risking ending up
fostering what is many cases may be second-tier indigenous technological development.

o Potential use of the new antimonopoly law to protect domestic competitors rather than to
enhance competition.

e Subsidies that excessively distort trade and investment. An example was the
discriminatory VAT rebate for domestic manufacture of semiconductors which practice
China terminated to be consistent with its WTO obligations.

e The temptation to force technology transfer which causes companies to shy away from
placing the latest technologies in China. WAPI was one example.

e Buy-Chinese policies to attempt to foster “indigenous innovation", placing a bet that a
more SOE-like form of industrial organization might work.

The bottom line

China policy makers have to a surprising degree opened its economy to foreign investment and
market forces and this has led to an extraordinary level of economic growth. The central question going
forward is whether China will opt for more state-planning in guiding investment and technology and
whether this can be successful. The United States is sometimes aware that in its own history, when it had a
national goal, the manned-space flight program or the Manhattan project, for example, it could force the

18



pace of technological development and that this has had major commercial effects as well. But the U.S. let
the market direct the commercial outcomes. Early semiconductor development is attributed to government
support, but it is the commercial market that is driving technology today and has done so for decades.
China must find an appropriate balance. Walling itself off would prove not only contentious with its
trading partners, on whose markets China must depend for prosperity and growth, but harm its continued
development.

Much needs to be corrected about U.S. domestic policies in education and support for basic R&D.
There will be areas where the United States should be watching what China is doing, and perhaps re-
innovate (incrementally improve upon) what China has re-innovated of America's — and here | am thinking
of research parks and emphasis on STEM education. There are other initiatives some of which are outlined
above that bear watching for other reasons because United States commercial interests may be seriously
adversely affected, as may Chinese economic development and growth.

The impact on the rest of the world of China’s enormous effort to move forward on so many
fronts will be hard to gauge until the policies have been in place for some time. As Mao was said to have
replied when he was asked what he thought the impact of the French Revolution was, “It is too early to
tell.” 1t is not too early to tell what the impact is currently and is likely to be with respect to Chinese world
market share of oil country tubular goods, for example. It may not be too speculative as to what the effects
are going to be of Chinese automobile production, just as an extrapolation of U.S. experience with Japan
and Korea (even accounting for numerous differences among those countries). What will happen with
international competition in biotech, new energy products, software, other information technology
products, large commercial aircraft and other areas of Chinese national priority? Much depends on the
policies chosen by China and the responses chosen by the United States. Too little attention is being given
by the U.S. government to these developments.

I have found on more than one occasion that there is more pluralism among Chinese ministries
and other parts of the Chinese policymaking process than one would expect. A debate is possible in
Beijing and in the provinces and municipalities between those seeking an autarkic path of development and
those who still see an advantage in being a magnet for leading edge foreign investment and for more
market-oriented solutions. It would be a profound error to be absent from that debate.

HEARING COCHAIR SLANE: Thank you, Mr. Wolff.
Dr. Haley.

STATEMENT OF GEORGE T. HALEY, PhD
PROFESSOR & DIRECTOR, CENTER FOR INTERNATIONAL
INDUSTRY COMPETITIVENESS, COLLEGE OF BUSINESS,
UNIVERSITY OF NEW HAVEN, NEW HAVEN, CONNECTICUT

DR. HALEY: I'd like to thank the commissioners, the
Commission, its cochairs, Messrs. Patrick Mulloy and Daniel Slane,
and the Commission staff for the opportunity to present this testimony
today.

The questions before the Commission are important to the future
economic well-being of the United States. In this statement, 1'll
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address what the Chinese pillar industries include, discuss the impact
of policy, and analyze their competitive effects and ramifications for
U.S. competitiveness.

Pillar industries are chosen on the basis of four criteria: they're
whether an industry contributes to defense, to job creation, to
technology acquisition, or to competitive advantage.

The following 16 industries constitute pillar industries for China
as promulgated in China's Tenth and 11th Five-Year Plans:

Aerospace; autos and auto parts; banking and insurance;
biotechnology; computer chip design and manufacture; computing and
computer hardware; information technology; iron and steel; logistics,
shipping and storage; machinery and mechanical equipment; oil and
petrochemicals; software; telecommunications and telecom equipment;
utilities and power equipment; wholesaling and retailing; and the
building of strategic brand equity.

The central government offers special incentives for foreign
companies to enter China in some of the pillar industries. For
instance, autos and auto parts, telecom equipment, biotechnology,
computer chip design and manufacture.

In many industries, provincial and local municipal governments
also offer incentives. The government of Shenzhen, for instance, is
offering ten billion yuan in subsidies to information technology
industry.

In some instances, such as steel, the logistics, shipping and
storage industry, and more recently in the acquisition of leading
brands, foreign companies experience barriers and regulatory obstacles
to entry.

China's support of its pillar industries has had dramatic effects
on U.S. industries and the U.S. economy. Steel industry is an industry
which China began investing in earlier than most. Hence, Table 2
from my written statement which focuses on the steel industry provides
a lens to understand the effects that China's policies and its pillar
industries are now having and will have in the future.

From 2003 to 2007, periods of economic growth in both U.S. and
China, U.S. steel production grew from 93.7 million metric tons to
97.2. China's steel production, on the other hand, more than doubled
from 222.3 million metric tons to 489 million.

In 2008, China's production grew additionally to 502 million
metric tons, this even though China's economic growth rate shrank
substantially.

Additionally, Chinese steel exports to the United States have
increased dramatically. In 2008, Chinese steel exports to the U.S.
were 20 times what they were in 2003.
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Conversely, U.S. steel industry employment fell from 108,200
employees to 97,540 in 2007, or by 10,660 employees, which is 9.9
percent of the workforce.

With the steel industry's multiplier of 3.3, that means that
35,178 U.S. workers lost their jobs.

Labor costs cannot explain this trend. While Chinese hourly
labor costs are 1/20th of the United States in the steel industry, U.S.
steelworkers are 12 times more productive.

Transport costs to the U.S. more than make up for the
differential. Where labor costs are a major factor, U.S. companies will
not be able to compete. Where they are minor factors such as in the
steel industry, they will suffer the same fate as the steel industry.

China's policies will limit the growth of U.S. industries, limit
the growth and creation of U.S. jobs, and limit U.S. industries to
higher value-added products and to those where perceived quality is a
deciding factor in the purchase decision.

Chinese banks are used by the government in various ways.
They provide low cost loans to both businesses and consumers. For
example, low cost consumer loans are now being offered for the
purchase of automobiles with 1.6 liter engines and smaller.

They're being offered to farmers for the purchase of vehicles
with engines smaller than 1.3 liters.

They supplement the government spending. The government is
only funding 25 percent of its economic stimulus plan, for instance.
Banks and local governments are funding the balance. Banks were also
ordered to make five trillion yuan or $732 billion in new loans to
support the economic recovery plan.

Other ways that Chinese companies benefit are through tax
rebates, facilitation of government export documentation, government
subsidies of normal business expenses like research, quality control,
product and technology development, subsidized energy costs,
government-engineered industry consolidation, share price
stabilization, and subsidization of grand equity building efforts.

Chinese policies will affect global markets. Global markets will
have an overall reduction in price, but tremendous price instability
will occur due to government policies and changes in them.

Subsidized construction of excess capacity will cause severe
price competition and force consolidation and closures within non-
Chinese industries, provoking job losses inherent in such actions, and
periodic skyrocketing of costs for raw materials, commodities, and
inputs to industries, as has happened in recent years with iron ore,
coal, oil and grains.

Only two days ago, the Financial Times reported that stockpiling
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of copper by China State Reserves Bureau has driven up copper prices
by 35 percent in the last three months.

The U.S. will be competitive in some industries, but only if
several changes are made to U.S. industry and policy. There will have
to be substantial consolidation in U.S. industries. It must occur to
gain economies of scale to match Chinese scale and help offset
Chinese subsidies and policies.

Substantial investment must occur in product and process
innovation. Vertical integration up the supply chain must occur to
control costs and increase reliability of supply. The market must
perceive quality advantages in the U.S. products.

Changes take place in traditional U.S. government policies such
as antitrust and the acceptability of collaboration between competitors
in the same industry. And the market perceives a brand equity
advantage in the U.S. product.

In summary, given the extent of Chinese subsidies and support
for its pillar industries and leading brands, U.S. industry will face
substantial difficulty competing in low labor input industries and be
unable to compete in high labor input industries. US. jobs will be lost.
U.S. industries and consumers will be faced with generally lower
prices, but periodic bouts of severe price instability, especially in raw
material and commodity costs.

Finally, as more Chinese brands become classified as leading
brands, U.S. companies will be prevented from entering increasingly
large portions of the Chinese economy.

[The statement follows:]

Prepared Statement of George T. Haley, PhD
Professor & Director, Center for International Industry
Competitiveness, College Of Business, University of New Haven,
New Haven, Connecticut

| thank the Commission, its Co-Chairs, Messrs. Patrick Mulloy and Daniel Slane, and the Commission’s
staff for the opportunity to present this testimony today.

The questions before the Commission today are important to the future economic wellbeing of the United
States. In this statement, | will address what the Chinese pillar industries include, discuss the impact of
policy, and analyze their competitive effects and ramifications for U.S. competitiveness

The Pillar Industries:

What pillar or strategic industries has China currently chosen to support? What criteria did China use to
choose these Industries? Does the government of China offer special incentives to attract foreign
investment to build such industries?

China chooses pillar or strategic industries on the following criteria:
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Defense

Job creation
Technology acquisition
Competitive advantage

Several industries fall under more than one criterion. Table 1 lists the pillar industries under their different
criteria, and in some instances, under more than one criterion. The following industries constitute pillar or
strategic industries for China as promulgated in China’s 10" and 11" five year plans:

Aerospace

Autos & auto parts

Banking & insurance

Bio-technology

Computer chip design & manufacture
Computing & computer hardware
Information technology

Iron & steel

Logistics, shipping and storage
Machinery and mechanical equipment
Oil & petrochemicals

Software

Telecommunications & telecom equipment
Utilities & power equipment
Wholesaling & retailing

Strategic brand equity

® & & & 6 6 6 6 o o o o o o o o

In addition to standard subsidies such as direct cash transfers to no-cost loans, etc., the central government
has started offering subsidies in support of brand equity or support to specific brands of products. The
central government does offer special incentives for foreign companies to enter China in some of the pillar
industries, for instance autos & auto parts, telecom equipment, bio-technology, information technology and
computer chip design & manufacture. In many instances, provincial and local municipal governments
offer incentives. In some instances, such as with the steel industry and the logistics, shipping and storage
industries, and more recently in the acquisition of leading brands, foreign companies experience barriers
and regulatory obstacles to entry.

Policy Impact:

What impact has China’s support of its pillar industries had on U.S. industries and the U.S. economy?
How are state-owned banks used to support China’s industrial policy? How do state-owned enterprises
benefit from Chinese industrial policies?

The impact of Chinese governmental support has been varied and in some instances, quite dramatic. Table
2, which focuses on the steel industry, provides a lens for understanding these impacts. From 2003 to
2007, a period of economic growth in the U.S., especially in the construction industry, U.S. domestic steel
production increased from 93.7 million metric tons to 97.2 million. When the recession hit in December
2007, 2008 U.S. production dropped to 91.5 million. The period from 2003 through 2007 also constituted
a period of economic growth in China, and once again, especially in the construction industry. However
growth in Chinese capacity and production of steel far outstripped growth in demand. Chinese steel
production between 2003 and 2007 more than doubled from 222.3 million metric tons to 489 million, with
double digit growth in each year. With the onslaught of the worldwide recession, growth moderated
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substantially downward to 2.6 percent, but Chinese steel production rose to 502 million metric tons,
regardless of the fact that the Chinese construction industry’s growth has slumped to 7.1 percent, little
more than half its growth rate of 2006, and not nearly enough to offset the growth in steel making capacity.

Table 2 also presents the extraordinary growth in Chinese steel exports to the U.S. Chinese steel exports to
the U.S. in 2008 were twenty times its exports to the U.S. in 2003. Differences in relative labor costs
between the two countries cannot explain this growth in exports. Though Chinese labor costs per hour in
the steel industry are roughly one twentieth that of U.S. labor, labor represents only about ten percent of
the total costs for steel. [Haley, U.C.V. (2008) Shedding light on energy subsidies in China: An analysis
of China’s steel industry from 2000-2007, Alliance for American Manufacturing.] Additionally, U.S. labor
productivity in the steel industry is 12.1 times the labor productivity in the Chinese steel industry. Finally,
Table 2 demonstrates that from 2003 to 2007, the U.S. steel industry lost 10,660 employees, or 9.9 percent
of its workforce. Given the steel industry’s job multiplier of 3.3, this represents a total loss to the economy
of 35,178 jobs.

Chinese banks advance governmental policy in a number of ways. Presently, China’s banks reinforce the
government’s effort to reignite the economy in two ways. First, Chinese banks have the government-
mandated goal of providing a minimum of 5,000 billion Yuan (US$731.6 billion) in new loans. Second,
the government looks to the banks for a significant amount of the funding for its 4 trillion Yuan (US$585
billion) stimulus package. The Beijing government will fund only one quarter of the stimulus package, and
local governments and banks will fund the balance. Additionally, when it wants to stimulate a specific
industry, such as autos, the government instructs the banks to offer extremely low-cost loans. In the late
1990’s and early part of this decade, China stimulated the growth in the auto industry, and thus the growth
of foreign direct investment from Western and Japanese auto companies, in this fashion. When the
government later decided to raise interest rates, Western companies could not meet sales or profitability
projections. Today, China has decided on a policy of stimulating sales of vehicles with small engines, less
than 1.6 litres, and is offering low-interest loans, the elimination of a five-percent vehicle-buying tax, and
for farmers buying trucks or cars with engines of 1.3 litres or less, additional subsidies of 5 billion Yuan
($730 million) payable in lump-sum amounts, have been allocated. These subsidies and tax rebates are
over and above the subsidies and other support measures the government is giving its auto companies
during the present economic crisis.

The Chinese government has often subsidized state-owned enterprises without having the subsidies tracked
to operating companies’ books. Common practices include transferring the state-owned enterprise’s best
assets to an operating company subsidiary which then lists on a Chinese stock exchange. When the
government decides that a company requires a subsidy, it makes a direct cash transfer, or a low-cost bank
loan to the unlisted parent company, which then transfers the funds to its listed subsidiary. In this way, the
subsidy never appears on the listed company’s books.

State-owned enterprises benefit in many other ways. The State Council has allocated 10 billion Yuan ($1.5
billion) in special funds to the auto industry over the next three years to support technology innovation, and
the development of new-energy and electric vehicles and their parts. In addition, while not indicating the
amount of funding, the State Council also announced that it would speed up the building of bases for the
export of autos, support the building of brand equity and recognition of Chinese auto companies, and
mandate a general enhancement of credit arrangements for the purchase of autos (January 14, 2009).

Examples of other benefits include the stabilization of share prices by the State-owned Assets Supervision

and Administration Commission (SASAC); industry consolidation plans developed, mandated and
supervised by SASAC (logistics, storage and shipping industry); funding of capital asset projects (utilities
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and power industry); funding of technology development and quality enhancement projects (auto,
aerospace, bio-technology, steel and telecommunications industries, among others); and funding,
regulatory support and cultural pressure (by naming them “time honored brands™) in support of brand
building for specified Chinese products both overseas and domestically (autos - Chery, appliances - Haier,
computers - Lenovo, liquor - Maotai, candy — White Rabbit Milk Candy, and a host of other products).

American companies will still be able to compete in many industries globally; however, their market
shares, costs, profitability and employment levels will be affected. Questions will arise on the long-term
viability of some second-tier companies. The U.S. is not a low-cost producer. To be competitive, U.S.
companies must contend on the basis of quality and brand equity. Hence, the Chinese government’s efforts
to subsidize technology acquisition, quality control and brand equity constitute direct attacks on the U.S.
companies’ market positions and competitive advantages. This, in concert with the Chinese government’s
naming the wholesaling and retailing industries together with the logistics, storage and shipping industry as
pillar industries, and moving to consolidate them into more efficient cross-nodal logistics and
transportation giants, raises grave concerns. Competitive advantages of distribution and channel
management often pose the most formidable challenges for companies to overcome. The Chinese
government’s industrial policies have focused on the backbone of the value chain and distribution channel.
Efficiency in the value chain and distribution channels will give Chinese companies significant advantages
in China’s export markets that it does not presently have, and may deny U.S. companies equal access to
Chinese markets. This same issue created a difficult competitive environment for many U.S. companies in
Japan.

Competitive Effects:
How are China’s industrial policies likely to affect global markets and American competitiveness? What
developments can we expect to see over the next five years?

China’s policies will probably contribute to severe disruption in global markets. Though the Chinese
policies tend to reduce consumer prices, they do so in anti-competitive fashions. The use of government
subsidies to control costs in Chinese industry, and to promote the acquisition of competitive advantages in
brands and technology, creates situations where foreign companies cannot compete and are forced into
closure.

The global steel industry reflects the effects of Chinese industrial policies. Due to the tremendous
overbuilding of capacity and significant government subsidies from both central and local authorities,
China is dominating world trade and production in steel. Over twenty U.S. steel companies have closed
down operations, creating over 50,000 lost jobs in the U.S. alone. Globally and in the U.S., the steel
industry has entered a period of consolidation that has caused more job losses as companies shed
employees that have become superfluous. Chinese policies have also lead to Chinese auto-production
capacity burgeoning to more than twice Chinese demand. To make profits, Chinese and foreign producers
alike in China have to export and to fight for global market share. U.S. producers have slashed prices, cut
U.S. based capacity and shifted production and employment overseas to remain price competitive.

Over the next five years, the story should repeat globally in the other targeted industries. The government
is encouraging Chinese companies to increase capacity and skills in desired product-markets of all the
pillar industries. Chinese building of chip fabs has contributed to a growing overcapacity in chip
production, accentuated by the present world-wide recession, which has hit the computer industry and its
suppliers particularly hard. The central and local governments’ incentives to draw investment and to build
local competitors in the pillar industries, generally also build significant excess capacity. The excess
capacity in turn forces both Chinese and global markets into severe price competition, creates razor-thin
margins, and shifts competitive advantage to China and other countries willing to subsidize significantly
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their industries. The government is investing heavily in building brand equity for Chinese brands.
However, | do not believe these efforts will have significant effects within five years, given the
government’s inability to enforce quality and safety standards on many Chinese manufacturers. | do
believe that in the longer term, the Chinese government’s brand-building efforts will pose a significant
threat to American interests in particular, due to the position of our products in world markets. Though
not true in all product markets, generally, customers see American brands as more mass-market than
European and Japanese brands. This market position makes U.S. products more vulnerable to Chinese
brand building than their European and Japanese counterparts.

U.S. Competitiveness:

Will U.S. companies be able to compete with Chinese state-owned companies that are able to tap
government resources — including tax abatements, discounted land purchases, low-rate financing, and
other subsidies? What role does forced technology transfer from U.S. to Chinese companies play in
China’s industrial policy?

U.S. companies can compete in some industries and market segments. However, the companies will have
to initiate significant changes in industry structure, in their corporate strategy (focusing on innovation,
especially process innovation), possibly in U.S. government policy, and their margins for error will be
razor thin. The steel industry, an industry that the government of the People’s Republic of China (PRC)
took an early interest in developing, provides a good template for the future.

The Chinese government has invested heavily in developing its steel industry since the 1990’s. As has
been demonstrated in several studies by both independent researchers and the International Trade
Commission (ITC), China’s steel industry has been the recipient of significant subsidies and other
government support. Hence the steel industry provides a good starting point for investigating what
companies from the U.S. and other industrialized countries must do if they are to survive, if not prosper, in
the face of a Chinese onslaught.

Industry structure: The steel industry provides examples of the structural changes in response to global,
mostly Chinese, competition over the past ten to fifteen years. First, tremendous consolidation has
occurred in both the U.S. and global steel industry. Globally, steel giants of previously unimaginable size,
such as Arcelor-Mittal, have arisen. In the U.S., three giants dominate the steel industry - US Steel, Nucor,
and Arcelor-Mittal’s U.S. subsidiary. However, the U.S. giants are medium-sized by global standards,
each less than 1/5™ the size of Arcelor-Mittal, and less than 2/3d the size of each of the next three largest
steel companies. US Steel is smaller than four different Chinese steel companies, Nucor smaller than five.
Table 3 lists the 15 largest steel companies with their production capacity. To compete globally, further
consolidation is desirable among U.S. steel companies.

Second, both product and process innovation have surged. Companies have developed super-light, super-
strong steels and introduced these products into new vehicles. Super-light, super-strong steel allows the
auto industry to replace more costly aluminum in autos, producing a lower-cost, structurally stronger
vehicle with the same enhanced fuel efficiency achieved with aluminum. In the U.S., a joint research
program between the American Iron and Steel Institute, the U.S. Army and Ford Motors developed the
super-strong, super-light steel. However, Australia achieved much the same through a pre-competitive
cooperative agreement, where companies in the same industries collaborate on research to develop
technologies that are more costly or riskier than a single company can reasonably afford. Thus, the
industry can focus on research crucial to its survival, but not necessarily of immediate interest to elements
of national defense. Recognizing the success and potential threat of such strategies, China’s State Council
has declared that it will allocate special funds in its capital budget to promote the steel industry’s
technological progress, adjust its product mix, and raise the quality of Chinese steel (January 14, 2009).
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Third, the steel industry around the world has attempted to gain direct control over supply of raw materials
to control costs. Lakshmi Mittal has pointed to acquisition of raw materials as a primary goal of Arcelor-
Mittal, as have Tata-Corus and the Chinese companies and government. Raw material costs have
fluctuated wildly for much of the past decade, with demand and prices increasing significantly due to
China’s, and more recently, also to India’s economic growth. By controlling sources of their own raw
materials such as iron ore and coal, steel companies can reduce their costs and risk of doing business.
Mexico’s HYLSA (now owned by Techint of Argentina), which controls its own mines, and which for the
last 15 years of its independence, had been the most profitable steel company in North America, provides a
good example of the benefits of vertical integration.

Logistics, storage and shipping: These services form the backbone of value chains and distribution.
Recognizing their importance to competitive advantage, SASAC has declared its determination to
consolidate its logistics industry to make it much more efficient. It manifested this determination when in
July of 2008 it consolidated over twenty logistics and trading companies under the umbrella of one of its
asset-management corporations, the China Chengtong Group. SASAC places enormous importance on
gaining efficiency and competitive advantage in logistical systems. Indeed, China Chengtong is one of the
first two asset management corporations that SASAC created; the other is the State Development
Investment Corporation (SDIC). The SDIC manages SASAC’s holdings in power, coal and fertilizers.
Prior to this merger of logistics and trading companies, SASAC had arranged the merger of three shipping
companies (in April, 2008). With these mergers, among others, the number of companies that the national
(Beijing) SASAC oversees drops to 130.

Innovation and technology: U.S. companies will have to engage in constant product and process
innovations just to survive, as they will not be able to compete on price. As has been mentioned several
times, the PRC is investing heavily in technological innovation and quality enhancement in virtually all of
its pillar industries. With much of their R&D expenses paid for by the government, a major element in the
cost of new products and technologies is being minimized for Chinese companies. The development and
design of a new auto costs Western auto companies anywhere from 2 % to 7 billion dollars. When the
Chinese government covers the Chinese companies’ quality and technological enhancement costs, it
subsidizes the costs involved in making an auto suitable for global markets.

Brand equity: The PRC government and SASAC have recognized the importance and the power of
branding. A recognized, high quality brand name provides one of the greatest competitive advantages a
company can develop. Beijing has established a China Branding Strategy Committee to coordinate the
governmental efforts to boost recognition of Chinese brands. Sun Bo, the Director of the Quality
Management Department of the General Administration of Quality Supervision, Inspection and Quarantine
recognized the economic value of brands when he said, “Branding is a decisive factor in the world’s
economic development, and in some cases, an established world brand’s overall value is even bigger than
that of a middle-sized country.” [Xie Chuanjiao, December 21, 2006, China Daily.] The government
started its efforts to build a brand friendly business environment in China in 2001. Preliminary efforts
dealt with educating business persons to recognize their competitors’ copyrights, and went on to establish
rankings of over 6000 branded Chinese products. The government has created a system whereby
companies can apply for favored status for their brands. Beijing has declared some entirely domestic
brands as “time-honored brands” making them cultural icons of the Chinese people. Favored brands that
are also being exported, garner governmental support through export-tax rebates and facilitation of their
export paperwork and documentation. In a recent policy statement (March 9, 2009), the Chinese
government put on par the direct financial support for the export of favored, branded products with the
support it gives to high-tech and agricultural products. Coca-Cola’s recently (March 2009) failed attempted
to acquire Huiyuan, a Hong Kong listed company that boasts a 42 percent share of the domestic market in
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pure fruit juices, illustrates the importance of brand equity for China: China’s Ministry of Commerce did
not want Coca-Cola to acquire the brand rights of Huiyuan and expressed concerns about the loss of a
leading brand.

Government policy: Historically, U.S. government policy has sought to limit its major companies’ size
and monopoly power, and to prevent cooperative arrangements between manufacturers in their strategic
activities. To compete against huge Chinese companies supplemented by Chinese government subsidies
and other supportive policies, U.S. companies will either have to acquire equal size, compete on brand
equity, compete on significantly superior product quality or technology, or focus on small market
segments. U.S. major companies will have to become at least as large as their Chinese competitors to
attain equal economies of scale and to minimize price differentials. They would need to offset as much as
possible the Chinese companies’ additional advantages in subsidies and government support through
superior management and productivity. Unless they develop truly significant cost reductions through
innovations in production processes, they are unlikely to compete on price. U.S. industry will have to rely
on superior quality and technology because of the Chinese industries’ habitual tendencies to overbuild
capacity and to drive down prices through over supply at the products’ larger, mass-market segments. To
do this, the government must establish policies to encourage R&D, especially production-process R&D, or
face the prospect of continuing job losses in industry after industry.

Conclusions:

The margin for error for U.S. companies will become slimmer, and the potential for error will significantly
increase. Thus risks of failure and job losses will become far greater. Research has shown that business
competitiveness drawing exclusively on research and innovation becomes riskier as difficulties arise in
developing the right products for markets. U.S. companies will also have difficulty competing in industries
where the market cannot perceive, or does not value, differences in quality between U.S. and Chinese
goods. Under those circumstances, U.S. companies cannot compete on any basis with China’s heavily
subsidized industries. Industries where the U.S. is presently highly competitive, pharmaceuticals,
processed foods, electronics and agricultural goods, are industries where consumers have difficulty
discerning quality. Consequently, Chinese industrial policies on pillar industries will probably affect these
industries.

Direct subsidies to Chinese industries hinder U.S. companies’ abilities to compete in mass markets where
low price constitutes the primary strategy. These direct Chinese subsidies combine with indirect Chinese
subsidies to utilities and other industrial suppliers, as has occurred with Chinese power companies. On
February 23, 2009, for example, SASAC allocated 12.67 billion Yuan ($1.9 billion) to five power
companies. Its stated reasons included providing assistance to the power companies to support disaster
reconstruction. However, opportunity costs come into play and if the government funds construction of
new facilities in disaster-affected areas, capital for other building projects becomes more feasible. The
government’s funding policies reduce the power companies’ costs across the board, and hence allow the
power companies to pass on those reduced costs to all its customers. Another recent directive issued by
SASAC on December 26, 2008, indicated that SASAC would require that power companies provide at
least 50 percent of the capital for new projects. Previously, in a clear indication of just how heavily
subsidized they were, state-owned power companies provided as little as 2 percent of the investment for
new projects. The new state-owned capital management budget appropriated 54.78 billion Yuan ($7.7
billion) for capital investment and management, of which 27 billion Yuan ($3.8 billion) funds new projects
and complements key state-owned enterprises’ capital. Once again, because of chain cost reductions, these
subsidies to supplier industries, such as the power industry, help not only the state-owned enterprises that
directly receive the funds, but their customers as well, and harm the interests of U.S.-based producers and
workers.
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Table 1
Pillar Industries by Chinese Governmental Criteria

Defense & Security Job Creation

Aerospace Auto & Auto parts

Computer chip design & manufacture Computer chip design & manufacture

Computing & computer hardware Iron & steel

Iron & steel Machinery & mechanical devices

Oil & petrochemicals Information technology

Software

Technology & Skill Acquisition Competitive Advantage

Bio-technology Logistics, shipping & storage

Computer chip design & manufacture Banking & Insurance

Computing & computer hardware Brand equity

Information technology Machinery & mechanical equipment

Software Wholesaling & retail

Telecommunications Utilities & power equipment
Table 2

Steel Production in Millions of Tonnes*

us Annual China Annual  World Annual US Steel Ind. us

Imports
Change Change Change Employment from

China**
2008 915 -6.8% 502 +26% 1,329.7 -12% N/A 7,449.5
2007 972 -14% 489 +15.7% 13456 +76% 97,540 4,357.8
2006 985 +38% 4188 +185% 12504 +10.0% 95,350 4,199.7
2005 939 -58% 3494 +246% 11365 +63% 94,510 2,153.7
2004 997 +64% 2804 +261% 10689 +10.2% 96,620 1,866.6
2003 937 +22% 2223 +224% 9700 +73% 100,210 3714
2002 916 +17% 1822 +224 904.1 +7.6% 108,200 369.8
2001 90.1 148.9 839.9

*Source: SteelontheNet; J. G. Trench (2004); China Daily on Line; World Steel Association; US Census
Bureau
**in $100,000’s US

Table 3
The Largest Steel Companies, 2008

1. 116.4 Mton ArcelorMittal (Global)

2. 35.7 Mton Nippon Steel (Japan)

3. 34.0 Mton JEE (Japan)
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4, 31.1 Mton POSCO (South Korea)

5. 28.6 Mton Shanghai Baosteel Group Corporation (China)

6. 26.6 Mton Tata Steel (India / Global)

7. 23.6 Mton LiaoNing An-Ben Iron and Steel Group (China)

8. 22.9 Mton Shagang Group (China)

9. 22.8 Mton HeBei Tangshan Iron & Steel Group (China)

10. 21.5 Mton United States Steel Corporation (United States)

11. 20.2 Mton Wuhan Iron and Steel (China)

12. 20.0 Mton Nucor Corporation (United States)

13. 18.6 Mton Gerdau (Brazil)

14. 17.9 Mton Gruppo Riva (ltaly)

15. 17.3 Mton Severstal (Russia)
Source: World Steel Association

HEARING COCHAIR SLANE: Thank you, Dr. Haley.
Mr. Prestowitz.

STATEMENT OF MR. CLYDE V. PRESTOWITZ
PRESIDENT, ECONOMIC STRATEGY INSTITUTE
WASHINGTON, DC

MR. PRESTOWITZ: Thank you. Let me add my thanks also to
the Commission for its invitation to testify, and let me also
congratulate the Commission on the fine work that it has been doing.

Recently, I was in China at a banquet, and my seatmate at the
table and | were discussing the aerospace industry, and he explained to
me that in the future, China would not be buying airplanes from
Boeing, and | asked why? And he said, well, because China will make
them itself.

And that led to a discussion in which he made the comment that
China is a big country with a lot of resources, and it can make
everything. And | was struck by the comparison with earlier
conversations 1'd had in Japan years ago when the Japanese would say
that they were a small country and with no natural resources and they
had to export to live, and therefore, they had to make pretty much
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everything, too.

| was thinking, well, in Asia, if you're small you've got to make
everything, and if you're big, you got to make everything. This is by
way of saying that what we're seeing in China is not new.

We've seen the adoption, beginning with Japan in the 1950s and
then proceeding with the Asian Tigers, Korea, Taiwan, Singapore, and
now we're at the last Tiger or maybe the Dragon with China.

All of them have adopted so-called "catch-up"” export-led growth
strategies which have common characteristics. They all focus on pillar
industries. In Japan, they call them target industries. In Korea, they
call them strategic industries, but they're pretty much always the same
industries--steel, autos, machinery, electronics, aerospace, et cetera.

And it's no surprise that they're the same industries because
those are the industries that typically are characterized by economies
of scale, rapid growth in productivity, increasing technology intensity,
and leading to higher productivity in national economies and higher
standards of living, and it's worked. It worked in Japan, it's worked in
the Tigers, and it's working now in China.

The elements of this involve undervalued currencies, various
kinds of tax and investment incentives to guide investment into target
industries, and an enormous focus on exports coupled with essentially
compulsory domestic savings rates at levels around 50 percent. 50
percent saving levels have never been attained in the West except in
wartime, and so you can look upon these as kind of strategic levels of
saving.

They result almost inevitably in excess capacity in industry
because investment in those industries is favored. Those industries
build enormous capacity and the result typically is global excess
capacity, which results in dumping, particularly into the most open
markets, typically the U.S., but also the UK and other relatively open
markets, and that, of course, leads to trade friction.

Both Alan and Dr. Haley have already, | think, detailed what
happens in particular industries. We know that in the target industries
of the past, U.S. companies have been pushed out. I chuckle
frequently when | hear discussion of Japan's "lost decade.” We talk as
if Japan lost the--that its industrial policies didn't work, and that may
or may not be true at some macro level.

But | note that the United States doesn't make much in the way
of DRAMs anymore or machine tools, and a wide variety of consumer
electronics, the U.S. industry is not present because it got pushed out
as a result of the industrial policies of Japan and the Tigers, and now
the Chinese industrial policies are having the same effect.

But I'd like to focus on two additional points and impacts of
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industrial policy that | think haven't been adequately brought forward.
One of them is the accumulation of chronic current account surpluses.
The export-led growth strategy, the catch-up strategy, the neo-
mercantilist growth strategy, inevitably results in the accumulation of
large current account surpluses. We've seen this in Japan. We've seen
it in the case of Taiwan, Singapore. We're seeing it now also in the
case of China.

And those surpluses, of course, are balanced by large current
account deficits in the U.S. and other relatively open markets, and that
imbalance is not benign. That imbalance underlies the current
economic crisis that we're suffering. In fact, it is the main cause of
the current economic crisis that we're suffering.

And in order to get out of this crisis, it will not be possible for
those imbalances to persist, which suggests that not only does there
have to be an enormous adjustment in the U.S. economy, but it
suggests that the continuation of the catch-up export-led growth
strategy on a large scale by other large countries will prevent the
extrication of the world from the current economic crisis.

The final point I'd like to make is that China's industrial policies
have a somewhat different twist. In the case of Japan and Korea, for
example, foreign investment, foreign direct investment, into those
economies was really resisted. And even today, foreign companies
have little investment in those economies.

China, on the other hand, has not only welcomed but has fostered
and promoted foreign direct investment, and has done so as a way of
effecting technical transfer. And in doing so has used various carrots
in the form of tax incentives and capital grants and so forth to attract
the investment, but also has been in a unique position, because of the
large size and increasingly huge potential of its own market, to take
the position vis-a-vis foreign companies that if they want to be in the
Chinese market and enjoy its potential, they need to invest there; they
need to transfer technology there.

And so, in a way, China has been able to capture significant
investment and | would say significant mind share of the CEOs of
global companies. In fact, in a perverse phenomenon, it seems that in
a democratic society like the United States, the head of a major global
company is a very important political player. The head of a major
global company here in Washington has influence here in Washington
and we can say is influential in not only economic but in the
Washington political scene.

In Beijing, however, the same CEO tends to be deferential
because of the fact he's not a player; he or she is not a player
politically. They're a supplicant. And so, in a funny way, this
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industrial policy also has broader political implications, and it goes in
the direction actually of global companies becoming more responsive
to the wishes and the policies of the authoritarian regimes than to
those of the democratic regimes.

And | think those are two important impacts of the dichotomy
between American neoclassical economics and Asian catch-up export-
led economics that we need to be aware of.

Thank you.

[The statement follows:]

Prepared Statement of Mr. Clyde V. Prestowitz
President, Economic Strategy Institute
Washington, DC

I’d like to thank the Commission for the opportunity to speak today on the China’s industrial
strategy and its effect on the United States.

I have been watching China since the early 1980s and understand the important impacts it has had
on the U.S. economy. From 1981-86, | was Assistant Secretary of Commerce, responsible for the
Department of Commerce’s East Asian and China trade offices and leader of the first U.S. trade mission to
China. Under President Clinton, | was vice-chairman of the President’s commission on trade and
investment in Asia and since then have been a frequent visitor and witness to China’s incredible growth.

Since the late 1970s, China has gradually opened the doors of its economy to the outside world.
Since then China has experienced rapid and indeed extraordinary growth. This growth has been achieved
in part through the Chinese government’s adherence to a “catch-up,” export-led growth strategy similar to
that of Japan and the so-called Asian Tigers — Korea, Taiwan, and Singapore. Not only has the government
turned country into an export giant, it has become an export leader in certain strategic industries. At the
beginning of February 2009, the Chinese State Council unveiled plans to bolster ten pillar industries that
have been most affected by the current economic crisis. So far, detailed rescue plans have been released for
the automobile, steel, shipbuilding, machinery-manufacturing, electronics, information, textile and
petrochemical industries. The support policies include expanding available credit for businesses, export
rebates and tax rebates on imported components, and assistant in updating production technology.

To one unacquainted with China’s industrial policies, this list of industries may seem at odds with
a country that, while growing rapidly, is still relatively poor and whose main comparative advantage is its
abundant labor supply. Products like consumer electronics or semiconductors are typically associated with
much higher wage countries. In fact, the basket of goods produced in China is analogous in its
technological advancement to that produced in a country with three times the per capita income. [Rodrick,
Dani. “What’s so special About China’s Exports?” NBER Working Paper, January 2006, Pg 4] These
industries were targeted and pursued not because they complement China’s natural strengths, but because
they can provide positive externalities in areas like education, science, technology or national security.
The growth potential in each of these areas was obviously significant; consumer electronics is an industry
that did not exist in China circa 1982 but within 20 years, consumer electronics has become the country’s
largest industry, representing over 3 percent of Chinese GDP and 15 percent of total world output in the
industry. [2008 USTR Report to Congress on China’s WTO Compliance, pg 6]

A key component of this strategy is achieving technology transfers by attracting foreign
companies in the high-technology field to set up production and assembly facilities in China. Access to the
Chinese market in some sectors requires foreign companies to enter into joint ventures with domestic
manufacturers. Approval to enter into a joint venture may rest solely on the ability of a company to
provide technology, and future improvements to that technology. Foreign companies do not always get the
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freedom to select their joint venture partner, and may wind up working with a competitor — a competitor
who will potentially have access to patents, production methods, and other intellectual property. In the case
of consumer electronics, companies like Lenovo became the production partner for IBM’s ThinkPad
computers and once technology is transferred, become global powerhouses in their own right.

Unlike Korea and Japan, China has explicitly made inducing technology transfer via foreign
investment a building block of its economic development. Thus China offers large capital grants and
substantial tax abatement to selected foreign companies if they invest in China. Not only does China
provide state support for its domestic and international industries through tax rebates and other types of
funding, it also acts as gatekeeper in selecting which industries it will champion, and whether or not
foreign companies may be selected to enter the market through a joint venture. China also uses moral
suasion as a means of inducing foreign companies to invest and to transfer technology. This gives the
Chinese government tremendous control over its market, and immediate access to technology it otherwise
would have to develop independently.

For domestic businesses, state-owned banks undoubtedly play a major role in development.
Within China there is no formal bond market, and thus no way for businesses to raise funds except through
bank lending. The Chinese state-owned banks are providing loans based on government policies,
funneling funds into strategic industries. This phenomenon does not look to end any time soon, as the most
recent stimulus announcement calls for dramatically increased levels of credit for pillar industries.

Chinese industrial policy inevitably provides special treatment for domestic industries. Chinese
industrial policy goes beyond identifying strategic industries in its domestic economy; it sometimes
artificially prevents competition among its domestic producers, restricts foreign producer participation in
certain domestic markets, and provides Chinese producers special advantages as exporters on the
international market. China currently limits market access for some foreign goods and services, such as
iron ore and auto parts, restricts exports through the use of quotas, license fees and minimum export prices,
and implements unique national standards in high technology areas. The result of these policies is that
China shores up its less competitive businesses, protecting them from any domestic or international
competition, and promotes select industries that it wishes to make a pillar of its economy. [2008 USTR
Report to Congress on China’s WTO Compliance, pg 6] Foreign investment in these industries is also
controlled, through vague and arbitrarily enforced business laws. As a result, manufacturers in the United
States often cannot export their goods to China, and are effectively shut out of the world’s largest market.
U.S. producers that do export to China may be faced with local content requirements or taxes.

A good example of how global markets may be affected is in raw materials. China is a key
producer of several raw materials, such as coke. Exports of coke, used for making steel, are limited to 12
million metric tons per year. There is also a 40% duty on all coke exports. China produced around 350
million metric tons in 2007, and all but 12 million were sold domestically. Not only does this limit the
supply available to foreign downstream producers, but it also affects the world price. In 2008, the price per
metric ton in China was $350, whereas the world price was $750. This $400 difference gives Chinese steel
producers a competitive advantage over international producers. [2008 USTR Report to congress on
China’s WTO Compliance, pg 36]

Applying this pattern across other industries, it is easy to see how China takes advantage of
market forces for the benefit of its producers. The affect on global markets, particularly on U.S. and other
producers, is detrimental at best and catastrophic at worst. These policies could easily put smaller
producers out of business, pricing them out of the market. If this trend were to continue, over the next five
years what we will see are smaller businesses in the United States, and eventually larger ones, pushed out
of the market. Our consumers will be paying artificially high prices for goods. The breadth of American
industries involved that use raw materials from China — including steel, semiconductors, ceramics, aircraft,
and medical imagery — means that hardly any sector of our economy will remain unaffected.

China presents a great challenge to the United States in terms of remaining competitive. China
has an almost inexhaustible supply of inexpensive labor, highly trained scientists and engineers, and a
comprehensive competitiveness strategy. But actually, China’s industrial policy is less significant than
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America’s lack of a strategy and its inability to maintain a highly trained work force; to interest and
educate our students in the sciences and engineering; and to increase R&D efforts. For years our strategy
has been not to have a strategy on the false assumption that market forces would always work to our
advantage.

The next five years will be a critical time for the United States with respect to addressing
competitiveness not only vis-a-vis China, but in general. If the United States does not get serious about
making things in America and encouraging productive investment in America, it will not matter what
impact China’s policies have on the world market. The most level playing field will not make the United
States more competitive if we cannot create or produce innovative goods.

We are certainly at a disadvantage when it comes to Chinese state-owned companies and their
access to government resources. Looking at the steel industry again, domestic Chinese producers receive
subsidies, tax rebates, and loans at low or zero interest. The “Steel and Iron Industry Development Policy”
established by the National Development and Reform Commission provides for direct subsidization of the
steel industry, in the form of tax refunds discounted interest rates, funding for research, restriction of
foreign investment, and export credits. The steel industry as a whole receives a 50% income tax reduction.
The government allocated $6 billion in 2000 for upgrades within the industry, and to transform capacity.
[“Specialty steel industry describes countless Chinese subsidies and their impact on capacity” The Free
Library 16 April 2007. 20 March 2009 <http://www.thefreelibrary.com/Specialty steel industry describes
countless Chinese subsidies and...-a0181486550>.] When currency manipulation is thrown into the mix,
China has devised a policy to make its domestic steel industry almost impervious to outside market forces.
China is now the world’s largest stainless steel producer, and its capacity continues to grow.

These direct and indirect subsidies make it difficult for any foreign producers to compete with
China. It is imperative America respond so as to ensure competitive industrial capability in the United
States.

I have already addressed China’s policy of forced technology transfer. It is a critical element of
China’s support for its strategic industries and has allowed the country to climb the value-added production
ladder much more quickly than might otherwise be possible. China has stated that its new aim is to achieve
independent innovation. By 2020, it wants to establish its own science and research teams, and perform
innovative research in manufacturing, information technologies, aerospace, and defense. It has also
announced that it is going to double R&D expenditures as a percentage of GDP. Although this should
reduce the reliance China places on technology transfers, it will not eliminate it. Nor will these changes
occur quickly. U.S. companies are still at the mercy of these forced technology transfers. Furthermore,
they are frequently victims of trademark infringement and other forms of intellectual property theft.

The United States needs to be vigilant in responding to various Chinese policies and practices.
But even more importantly, the United States needs to make sure that it is doing all it can to remain
competitive, whether we are competing on a level playing field or not. This requires that we invest in
domestic infrastructure and in R&D, that we invest in the education of our students, that we train a skilled
workforce, and that we encourage investment in America by offering the same incentives as China and
other countries.  Although it is true that China stacks the deck in its favor, we cannot use Chinese
industrial policy as a scapegoat for our own failings.

Panel I: Discussion, Questions and Answers

HEARING COCHAIR SLANE: Thank you very much.

Commissioner Wortzel has a question.

VICE CHAIRMAN WORTZEL: Gentlemen, thank you for being
here and for your thoughtful remarks and written testimony.

I have a question for each of you, and we have five minutes, so |
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hope you can keep within the time period.

For Mr. Wolff, if you can identify measures that appear to be
means to bring about market closures, what remedies would you
recommend? Can we turn to the WTO? Or are there unilateral or
multilateral remedies that you would recommend?

I'lIl just run through all three because there's one each if I could.
Is that all right? Thank you.

For Dr. Haley, when you see a particular province in China
putting emphasis on one of a number of pillar industry technologies or
industries, can you tell whether the provincial leadership made that
decision on its own or whether the central government was involved in
that decision? Are they splitting it around?

And then for Mr. Prestowitz, this is my weakest area, and over
the years you've been here I'm learning, but could you describe the
adjustments you would recommend in the U.S. economy and the
measures that Congress might be able to enact to encourage the
adjustment that you think the U.S. economy needs?

Mr. Wolff.

MR. WOLFF: Thank you.

The remedies would have to include a variety of approaches.
Some aspects of what China is doing will be WTO inconsistent. There
have been cases that have been brought. But in a whole variety of
areas, the WTO disciplines are really inadequate. In the case of
product standards, it is very difficult to prevail. In subsidies, if it is a
domestic subsidy, they are not prohibited unless they substitute for
imports, and that's the intent. So the WTO has its limitations although
there will be cases brought.

Bilateral negotiations. It depends on leverage. In the pre-WTO
world, there was a lot more leverage than there is today because of
binding dispute settlement. In the long-term, what Hank Paulson was
trying to do with respect to changing the savings rate in China, is a
worthy objective, but it is not going to save us in the next decade or
two. But it has to be worked on as well.

So it's going to take a whole series of approaches, but one thing
I emphasized in my testimony is: knowledge is very important, and
Clyde is right, that there's a divergence of interest between CEOs of a
multinational company and the U.S. government's perception of U.S.
national interests, and there has to be an independent base of
knowledge and an ability to proceed even if some in the United States
might not want us to proceed.

VICE CHAIRMAN WORTZEL: Thank you.

DR. HALEY: Okay. It depends on the industry. Sometimes the
consolidation into particular provinces is led by the central
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government, such as today, the central government is trying to lead the
consolidation of the auto industry and the steel industry into specific
provinces. At other times, it's led by the provincial or the municipal
government itself such as IT in Shenzhen today. That's the choice of
the provincial and municipal governments.

VICE CHAIRMAN WORTZEL: Thank you.

MR. PRESTOWITZ: Well, | think the adjustment that has to be
made in the U.S. is primarily psychological. | think that for a long
time we have been forming our policy on the basis of the assumption
that globalization and the trend of globalization is in the direction of
the neoliberal and neoclassical free trade economic premises in which
we have largely based on our policy.

And it seems to me that it's evident that that's not the case;
we've just had so much experience in the opposite direction. So it
seems to me that the first thing that we need to do to adjust is to
recognize that there is an alternative form of globalization out there
and that it doesn't mesh well with our premises.

Now, if I were Congress, what would I do? | think the first really
critical element is currency. The catch-up strategy is always
characterized by a conscious directed effort to undervalue the
exporter's currency. And | think there needs to be a response to that.

The G-20 meeting is coming up quickly. That is a good first
place for the United States to begin insisting that there be a reset of
currencies. Now, | actually think that the Chinese proposal that
appeared in the press yesterday to move towards a new international
currency is a good idea. | think we should embrace it.

The fact that the dollar is the sole or more or less the sole global
currency, and that it's a floating currency, means that it can be
manipulated. It also means that we can be irresponsible. It means, for
Americans, savings don't matter, at least in the relative, in the short to
medium term.

So | think this is a Chinese idea we should embrace and begin
moving toward a new international regime with an international
currency or a basket of currencies rather than just based on the dollar.

Second point, I would have a war chest. Every day, | pick up the
newspaper and | see another major global corporation has announced a
big investment in China or in Singapore or in Israel or someplace, and
frequently these investments are being made by the highest tech of
companies that are capital intensive, not labor intensive. You can't
argue that they're making this investment in China because of low
labor costs.

And yet they make the investment. You scratch you head; why is
that? And the answer almost always is because they're getting a tax
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holiday, they're getting a capital grant, they're getting other financial
incentives that are not being matched by anything in the United States.

I would like to have a war chest with which the U.S. can match
those offers and use that to negotiate some international discipline.
We've done this in the past in the case of export subsidies, in which in
the late 1980s we did have a war chest in order to encourage
negotiation of discipline on subsidies in the Uruguay Round, and it
worked to some extent. It wasn't perfect, but it worked to some extent.
So I'd like to have a war chest.

We have a new Secretary of Commerce being vetted | think now
by the Congress. And if | were on the Senate committees talking to
the new Secretary of Commerce, I'd ask him, what's your attitude
towards investing in America?

The President has said he wants to create green jobs. Has
anybody, has the Congress, has anybody, done an actual analysis of
what the implications for jobs are of the President's proposals for
investment in green technology?

I can tell you that preliminary analysis by my Institute indicates
that the more we spend on green technology, the bigger our current
account deficit, our trade deficit, will become because we don't make
the stuff; we don't make the wind turbines and windmills and solar
panels and so forth.

And so a question is if we're going to begin investing in these
technologies, are we going to do it in such a way as to encourage and
induce the movement of that production and that technology into the
United States? Is the Secretary of Commerce going to be conscious of
that?

I think that the creation in the Congress of some--you have a
Congressional Budget Office that kind of does independent analysis of
the implications of budget and fiscal proposals. You could create an
independent congressional trade office or congressional industry
impact office to actually look at the likely impact on the U.S.
economy, on investment, on the current account deficit, of various
measures being proposed.

We negotiated in the late 1990s to bring China into the World
Trade Organization and to give China MFN, Most Favored Nation,
treatment.

Do you realize that no one in the Congress and that no one in the
administrations at that time ever did an analysis of what the
implications for the U.S. current account deficit would be of bringing
China, granting China those positions? The analysis was just never
done. It wouldn't have been hard to have anticipated that we were
likely to have huge trade deficits with China and to have anticipated
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the implications of that in terms of our present crisis. That analysis
was never done. And so I'd like the Congress to have that kind of
ability.

Thank you.

VICE CHAIRMAN WORTZEL: Thank you.

HEARING COCHAIR SLANE: Commissioner Wessel.

COMMISSIONER WESSEL: Thank you, gentlemen, for being
here, for your long-term help to this Commission. You've all helped
us throughout the years that we've been in operation, and we
appreciate it.

In many ways, this appears to be a debate that we had in the '80s
with SEMATECH, a number of other industrial policy arguments, the
question of the rise of Japan, et cetera. You talked about the "lost
decade,” and now people don't think that many of the concerns that we
had about Japan were well-founded.

Now we're being told that we are overreacting to the rise of
China, that we should not be as concerned about their development
path.

Three or four years ago, the Department of Commerce with NIST
and others in government highlighted that we had three sunrise
industries that we should be looking at the future. We should not be
worried as much about the broad-scale industries like steel, autos, et
cetera. Those had become worldwide industries, but our bright stars
were biotech, optoelectronics, and nanotech.

I think we've now seen that China either through the pillar
industry programs or other scientific investments has chosen those
industries as the bright stars on their horizon as well.

What should we look to here in the U.S. to make sure that we're
going to have a high and rising standard of living? And is the current
framework for analysis and regulation of our relationship with China
and others, the WTO, et cetera; is it sufficient to meet the current
pressures?

Why don't we go down the line?

MR. WOLFF: The United States has done a phenomenal job of
innovating, and one challenge that we are confronted with in an era in
globalization, where things can be done anyplace, is whether the jobs
that are associated with innovation actually take place here.

And clearly they are not, to the extent that one would like, and
part of the problem is that the playing field is somewhat skewed,
imbalanced. It's not just because of specific subsidies to a particular
industry; it is because of a series of our policies and others' policies
that create advantages to going offshore or going elsewhere, producing
elsewhere.
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Sometimes going offshore is justified by just being close to one's
end market, and you're expected to participate, and there is some of
what Clyde said of being seen to be a good corporate citizen and more
responsive perhaps in a more autocratic setting than elsewhere.

But if the taxation rates on business are different from the
United States, and we have much higher rates than anyplace else
abroad pretty much, and the effective tax rate is even more
dramatically different. That said, we are not going to get into a
negotiation where we say to others you must raise your tax rates.

It's like the old value-added tax argument from 1947 through the
'60s, where if the United States wanted to change its tax system, we
were welcome to do so. Others were not going to change their tax
systems.

So we have, | think, several things we have to work on. One is
make the United States a very attractive place to do business. | noted
in my testimony that it's sort of shocking that of our Ph.D. candidates
in this country studying in U.S. universities in engineering, over half
of them are from Chinese institutions meaning that chances are they go
back to China.

We will push them back to China under our immigration laws,
which is just an act of insanity. Those that didn't want to return, we
will tell them you have to return. We ought to make this country a
beacon for innovative, talented people, and we're doing the absolute
reverse, which is just crazy.

So our own policies in education and immigration, taxation, have
to be looked to, as well as levels of funding of federal R&D, basic
R&D, and some of that is being looked to in the stimulus package and
in the President's Budget.

The other thing we have to do is pay close attention to what
China is doing and what others are doing. What is objectionable may
not be WTO inconsistent, but may still be objectionable, and we have
to use whatever leverage we can to get a change in policy that is not
harmful to U.S. interests. Part of the leverage is making an
intellectual case that some things are bad for China's own development
of its economy. That won't cut much with respect to autos or biotech
or other areas in which emphasis is being placed now so we have to
find other leverage.

One last thing I'd say is that the imbalance has finally been
discovered, as Clyde has noted, as being a problem for this country.
Others have financed our investments and our housing bubble and the
like, and our consumer credit, but the imbalance is actually made out
of goods and services when it's a current account imbalance, and that
has an effect on the shape of our economy.
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And the difference between--there may be a few others--but the
difference between Clyde Prestowitz and Tim Geithner is that Tim
Geithner is worried about the macro imbalance, whereas, we have to be
worried about the effects on individual industries, and as a government
we're not.

COMMISSIONER WESSEL: Can the other witnesses respond
quickly?

HEARING COCHAIR MULLOY: Go ahead. Sure.

DR. HALEY: Okay. Well, I think there are two things. Number
one, | think it's absolutely insane that the United States give up on
industries so quickly. If you just consider, for instance, the going
back to the era when automobiles and steel were supposedly no longer
valid concerns for the U.S., if you look at Silicon Valley, an economic
study was conducted, and the economic profile of Silicon Valley,
which is supposed to be the great champion of U.S. jobs, was the
economic profile of a third-world country with a very small group of
super-rich, a somewhat larger but still small group of upper middle
income people, and then a huge mass of individuals who simply could
not afford to live in that area based upon the income they received.

So | think one of the things is we have to quit giving up on our
industries. It would help our industry tremendously, for instance, if
the most advanced production facilities for automobiles were actually
in the United States, but GM's most advanced production facility
happens to be in Shanghai instead of in Detroit. So that's one of the
things.

I think U.S. policy has to emphasize the importance of
technology, the importance especially of process technology, which if
you look at innovation, process technology generates a much greater
return on investment both to the company and to society than does
product innovation.

So we have to emphasize the retention of innovation for the
United States both in new sunshine industries and in our old
traditional Rust Belt industries.

The other thing is we have to promote innovation, period. There
have to be tax benefits to innovation. It's been shown that they're
extremely effective in creating innovation within industry, and there
has to be--1 don't know how legal it would be a penalty from moving
technology and innovation offshore.

MR. PRESTOWITZ: The old world is looking at biotech,
nanotech, advanced electronics, telecommunications. We just
completed a survey of leading competitive countries, and whether it's
Singapore or Israel or China or Japan, all of them have identified
explicitly and have created programs to achieve leadership in those
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industries because for the obvious reason that they're all considered to
be industries of the future with potential high productivity.

Right now, all of the incentives for an American-based company
are pretty much to leave or, to put it a different way, the incentives are
that if you're an American-based company or if you're any based
company, you would like to have a close relationship with MIT,
Stanford, Caltech, and some of the major U.S. university centers
because those are still the places where the leading-edge R&D is being
done, and they are not adequately but significantly supported by U.S.
government. That's where a lot of U.S. government R&D money goes.

So you want to have a relationship there, and you want to have
your students there, and, as Alan pointed out, China has been very
successful in getting their students there, and then you also want to
have the ability to--typically these things require a lot of capital. So
you want to go someplace where you can get free capital, and most
countries who are focusing on these industries have at the national
level, not at the provincial level--they may have it there, too--but at a
national level, they have a system of tax incentives, capital grants,
labor training, infrastructure provision, and so forth, that effectively
reduce the cost of capital for an entrepreneur or a global investor.

Thirdly, particularly in the case of China, where you have a very
large population, already a large market, in some industries the largest
market in the world, and potentially in most industries the largest
market in the world, so would have access to that market, and as a
global company, then you respond to the pressures, the incentives, that
the people who control that market put before you, and typically, those
are to attract you into that market.

But the key underlying element, as you know so well, Mike
Wessel, is that, on the one hand, in a Singapore, in an lIsrael, in a
China, in a Japan, you have a national leadership, both political
leadership, economic leadership, business leadership, academic
leadership, which believes that what a country makes matters. They
believe that having these capabilities is important to their long-term
welfare.

We don't have that in the U.S. And so we need, in my view, we
need to have a different mind-set, and having a different mind-set, we
then need to think about these incentives.

There are a lot of American incentives, tax incentives, that
actually make it advantageous to invest outside the U.S., so at a
minimum, as President Obama has suggested, we ought to change those
kinds of tax incentives.

I also think that we need to begin to think a little bit about this
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education element. On the one hand, it's right now the case that a very
large percentage of Ph.D. candidates at leading American universities
are non-Americans. In the past, they tended to come here and stay
here. Increasingly, they are going back.

And so, on the one hand, we probably should think about
incentives to keep them here. Some people have suggested giving
anyone who graduates with a Ph.D. from a leading U.S. university a
green card with their Ph.D. certificate.

But I think there's also something else we need to think about,
and that is, not the only reason, but one reason why our universities
are so full of non-American students is because the non-Americans pay
the full cost. It's advantageous to the university financially to have
non-Americans. But if the non-Americans increasingly are going to go
back, then that suggests that we're going to have to staff our R&D
centers and our corporate management centers of the future with
Americans or with more Americans.

But then that means we need to train more Americans, and so
somehow we need to wrestle with the question of how do we get more
Americans into these universities and what are the incentives there for
all of the players?

So | think those are a couple of good points.

COMMISSIONER WESSEL: Thank you.

HEARING COCHAIR SLANE: Commissioner Reinsch.

COMMISSIONER REINSCH: Given our population growth,
maybe we need to address the question of how we get more Americans,
period, because I'm not sure you can address your problem without
focusing on that.

But in any event, as always, you guys have very interesting
comments and | think we all appreciate them. The good questions have
already been asked so I'm going to ask inferior questions and ask you
just to put up with me.

What | hear you saying, | think, is with respect to what we
should do about this, you're suggesting things that fall into two large
categories. One is we attack their game through WTO rules, through
negotiation, through other tools that we have or might be able to
conceive, or, alternatively, we play their game through creating the
same kinds of incentives at least, perhaps not barriers, but tax
incentives, innovation subsidies, or things like that, that we've just got
finished criticizing them for. Okay. | guess the question is can we do
both of those things at the same time with a straight face and get away
with it? That might be the best strategy. And/or is one of those two
large bags more important than the other?

Alan, do you want to begin?
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MR. WOLFF: | think it really has to be a combination of
creating a series of incentives that promote new industries, and actions
against trade and investment distortions created by China’s policies.
We pretend that we haven't done it here, that is intervened in our
economy, when, in fact, we've done it throughout our history. This
history goes back to agriculture. And we have to do more of the same.

Secretary Chu, Secretary of Energy, yesterday testified that
National Labs have in the last year made enormous strides in biofuels,
in breaking down cellulose, in creating artificial gasoline and diesel,
all enormously important. All these sorts of things have come out of
our National Labs in the past. They have to in the future. And the
benefits of innovation do tend to at least pause in this country before
they go abroad.

I think that there have to be other supportive policies that keep
the benefits of innovation here. How targeted those incentives will be
depends on national priorities. Can we do some of these things and
with a straight face attack foreign practices? | think we will try to
make our policies less distortive and put more on the basic research
side rather than on commercialization.

There are also lines that should not be crossed. If the U.S.
government mandated discriminatory product standards and provided
that a exporter to this market, if it wanted to have encryption in its
products sent into the United States of any kind--there is encryption in
everything that's Wi-Fi and wireless communication, if it were
required to only have American technology, that would be a major
barrier.

I don't think we are going to do that. And we have to resist the
Chinese doing it, because they will cause enormous disruptions to our
industries. | think we're headed for major conflicts with China, and we
have not seen anything yet.

COMMISSIONER REINSCH: Do either of the others want to
comment?

DR. HALEY: Well, first of all, I guess |I do think one way to
look at it was the way the question was phrased. However, the other
way to look at it would be that we would argue for the ideal and at the
same time until that ideal comes about, comes into existence, defend
our national interests, which is what, after all, the government is
supposed to do.

I don't think it's an issue of being in any way hypocritical about
things. But if someone is pointing a gun towards between your eyes,
then you'd like to have one to point back. And it should be a
negotiating ploy. It should be a negotiating stance on our part that
until that ideal comes about, we will make, follow the same practices
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as other countries.

COMMISSIONER REINSCH: Well, 1 would never accuse
anybody of hypocrisy. Clyde.

MR. PRESTOWITZ: I'd look at in kind of three baskets. Let me
preface my comment by saying that I think we really need to try to
remove the--what's the right word--the pejorative or the moralistic
element from this discussion.

For a long time we've been talking free trade versus protection
and that free trade is the good guys and the protectionists are bad
guys, and they don't do it our way. | think we're all in a global
economy. Everybody has interests, and we make certain agreements,
as in the WTO, and it's, I think, perfectly acceptable that if countries
sign up for WTO rules, then they should play by WTO rules.

I expect other countries to file complaints against us, as the
Mexicans have just done in the case of NAFTA, when we're violating
the rules. And | don't think we should have any hesitation about
insisting that other countries play by the WTO rules if they're not.

But I think that a major part of this discussion, a problem in this
discussion is that the WTO is in many respects largely irrelevant. The
kinds of things that we're dealing with are not covered by the WTO.
Investment incentives are not covered by the WTO. Currencies are not
covered by the WTO. But that's the whole game or most of the game.

And so let's play by WTO when we're in the WTO realm, but
when we're not in the WTO realm, then we have to look at other issues.
So, let's look at the question of currencies and financial incentives.
There are some vague IMF agreements that have not been enforced, but
we've been among those who have been unenforcers.

But in the case of the currencies and investment incentives,
you're in a realm in which there's a great deal of room for discussion
and negotiation, and you're in a realm in which the behavior of all the
players really has a huge impact.

Again, coming back to this crisis that we're in, we're in this
crisis because we have not adequately dealt with the currency and the
financial investment incentive issues. And it seems to me the crisis
should give us a great incentive to deal with them, and in doing so,
there's really kind of no guideline about how you deal with them.

I think that this is an area where international discussion is very
important because | think some countries are engaging in policies that
are destructive to them as well as to the system without necessarily
realizing it.

And then, finally, I think that there is a category where there is
an acceptable, even laudable, area for government activity. Support of
research and development, support of technical education, these are
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things that | think are unobjectionable. 1 don't think we should be
somehow criticizing China because they're supporting technological
development in particular areas.

| think here the question is what are we doing? And | think that
an important step in getting towards a more relevant discussion is to
recognize that much of the debate until now has been based on a really
simplistic economic model. It has been based on a model that posits
free, perfectly competitive markets, a model that posits no economies
of scale, a model that posits fixed exchange rates.

The model that we base our discussion on is not the model that
we live on, and if we begin to have this discussion in the context of
recognizing that imperfect competition, rapid technological change,
creates an entirely different economic structure and dynamic requiring,
therefore, a much more nuanced and sophisticated set of policy
measures, | think that we would be far ahead.

COMMISSIONER REINSCH: Thank you.

If we have a second round, put me down. |I've got another
question.

HEARING COCHAIR SLANE: Commissioner Videnieks.

COMMISSIONER VIDENIEKS: Good morning, gentlemen.

My question is basically about tax incentives. Mr. Wolff, you
mentioned that the effective rates of taxation are something like 13 or
14 percent in PRC and 40 something in the U.S. corporate income tax
rates.

It's my understanding the question really should go to the
taxable base. The corporate returns I've seen usually show minimal
income. So it wouldn't matter much what the rate would be if the
income is minimal. R&D is deductible as a business expense and is
not taxed as far as particular corporations are concerned.

So my question is: do we know what the taxable base is for a
typical Chinese corporation? Because it's my understanding--1've been
out of the game for awhile--that ours, that actually the income, the
corporate income, is not very high typically on a U.S. corporate
income tax return. That is the question for all the panelists, as you
wish.

MR. WOLFF: The figure I cited was a World Bank figure that
was across-the-board and not by sector, and it was about a two-to-one
ratio, just the base rate, and that was the effective rate. 30 in the U.S.
to 15 percent. Of course, it differs markedly by industry, differs by
company.

However, in China, there are a series of incentives added to that.
There are in the U.S., too, but in China they are far more targeted so
that you locate in an industrial park, science and technology park, and
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in China the first five years, there investor pays zero tax, which is a
far better rate than either the aforementioned rates, and then a half-tax
going forward except if the investment is in certain high-tech areas in
which the rate never exceeds 15 percent.

So if there is an industrial policy that chooses particular kinds of
activity, this will, in fact, lower the corporate tax rate dramatically.

We're going to have an interesting debate in the Congress this
year. President Obama said the United States ought not to confer an
incentive for firms to go abroad. He said that one cannot explain to
the American people why that takes place. And an American company
CEO's response would be “if Ireland has a 12 percent tax and the
United States has a 30 some odd percent tax, why is it unfair for me to
take advantage of that lower tax?”

I think that what one can see how debate is to be shaped -
centered on what taxation does to the competitiveness of U.S.
corporations. There is a divergence between those who are seeking to
maximize economic activity in the United States and those who are
trying to maximize the competitiveness of individual companies.

COMMISSIONER VIDENIEKS: But my question basically was
if R&D gets a free ride in a U.S. corporate income tax return, which is
obviously not as good as getting a five-year holiday from taxation.
But any comment on that?

DR. HALEY: Well, one thing that I would emphasize about
R&D, maybe it does get a free ride on the tax, corporate tax rate, but it
also creates the greatest return on investment of any corporate
activity.

The problem with R&D is that it not only creates the greatest tax
return on investment, and this is both to the company and to society, it
also is the most inconsistent return on investment.

For instance, while over the long term it has a very good return
investment for the corporation, in 60 percent of years research has
shown that it actually loses money for the corporation.

Now when China is subsidizing and doing this research for their
companies, they're taking away that uncertainty out of their balance
sheet and their profitability. What the U.S. needs to do in order to
counter that absolute cash transfer basically on R&D is to find some
way to reduce that uncertainty for corporate management so they feel
freer to make the investments on a long-term consistent basis.

And the key is reducing that uncertainty, and if that--because of
the greater return on investment to society, which R&D generates, |
think it's a legitimate cause, a legitimate factor for the government to
consider providing extra benefits for R&D.

COMMISSIONER VIDENIEKS: Thank you, sir.
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MR. PRESTOWITZ: Well, I don't really disagree with Alan or
Dr. Haley. 1 was just sitting here thinking as you were making your
comment about Tim Geithner has just announced his plan for removing
toxic assets, and there's a huge government subsidy element there, and
I'm thinking if we subsidize R&D the way we subsidize finance in this
country, we might be better off.

MR. WOLFF: Can | add just one quickly?

HEARING COCHAIR SLANE: Sure.

MR. WOLFF: R&D is deductible. There is not a 100 percent
credit so there is some degree of tax, and the credit that we have is
incremental and it's not permanent. So a company cannot plan on
having it. It is renewed every two years because that is what Congress
wishes to do. So there are limits to the benefit for R&D—but it is not
that it's completely tax free.

COMMISSIONER VIDENIEKS: Well, it's deductible as a cost of
doing business.

MR. WOLFF: True.

COMMISSIONER VIDENIEKS: Whether it's contracted out or
done in-house.

MR. WOLFF: Yes.

COMMISSIONER VIDENIEKS: And the effective tax rate is
based upon income shown, the net income shown finally after costs, so
I don't quite understand your point.

MR. WOLFF: Well, it's not tax free. It is a deduction, not a
credit. It's not 100 percent credit.

COMMISSIONER VIDENIEKS: Thank you.

HEARING COCHAIR SLANE: Commissioner Mulloy.

HEARING COCHAIR MULLOY: Thank you, Mr. Chairman.

Dr. Haley, | think you said that GM has their more advanced
R&D in Shanghai. Somebody made that statement. Was it you?

DR. HALEY: Its most advanced production facility. However,
they are making a major investment into an R&D lab in China today.
It's over $5 billion they'll be putting into it.

HEARING COCHAIR MULLOY: My questions are going to be
built around my own observation. When | went to China for the first
time in 1981, they didn't have essentially an automobile industry.
There were very few cars around. People were on bicycles, and then
you go back now, and they're probably making more cars there than
we're going to be making here. So it's an enormous change in just 28
years.

When | look at the WTO agreement with China, my
understanding is that if an American company ships a car to China, and
we agreed to this, they face a 25 percent tariff on that item going into
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China. But when China ships a car here, if they did, and | think they
will, they face a 2.5 percent tariff.

So how do you as policymakers think something like that got
into a trade agreement and what was driving that?

And then | have a second part: The President in his recent
statement to the Congress said ‘we are committed to the goal of a
retooled, reimagined auto industry that can compete and win. Millions
of jobs depend on it. The nation that invented the automobile cannot
walk away from it.”

That may be a goal. Do you think our present policies are going
to enable us to accomplish that goal? So I ask, first, how do you think
that kind of thing got in a trade agreement? Secondly, can we achieve
the goal the President set going on the road we're going?

MR. WOLFF: 1 don't know what the tariff is into China on
autos, but my assumption is that U.S. trade negotiating strategy is
driven to a very large extent by the private sector. If someone from a
U.S. business comes in and says we can really sell whatever it might
be that we still make in this country. We'll come up with an example
sooner or later. But let’s say we could really sell that item, then the
U.S. trade negotiator will probably make that a priority. On the other
hand, if the American car companies say, well, our model has always
been to manufacture abroad rather than to export, so that would not be
a U.S. negotiating priority. | know that when | was in government and
negotiating, certainly Ford wasn't in favor of us getting the tariff down
in Europe, thank you very much; it wanted the tariff as high as
possible because it was already manufacturing in Europe. It wanted to
keep the Japanese out.

And there is the case of Motorola. When we tried to get zero
tariffs on semiconductors, we'd come into a trade minister's office to
get tariffs eliminated,, and there would be the Motorola people
following us to say keep the tariff up, don't go to a zero tariff, because
we are already invested here.

So there is a divergence of views between the government, again,
and the private sector. My strong suspicion is --without knowing--that
if there is a tariff in China that's substantial on autos, and it wasn't a
U.S. negotiating priority, then it was shaped, the U.S. policy was
shaped or strategy was shaped by the U.S. car companies themselves.

HEARING COCHAIR MULLOY: Let's take that one across. Dr.
Haley.

DR. HALEY: | think the problem is that when China was being
looked at for entry to the WTO, the U.S. policy goal itself was getting
it into the WTO. Because of that, U.S. positions really gave away too
much in order to get it into the WTO.
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I think another issue is that American negotiators over
historically have just been rotten. |If you go back into history, the
value added tax is, you can refund or rebate the value added tax, but
you cannot rebate the income tax on products exported. We don't have
a value added tax. We gave that away to the entire world.

And so | think our negotiators have quite frequently just been
out-negotiated. Our policy goals have sometimes been wrong. If
China wanted into the WTO, that should have been their job to get
themselves qualified, not our job to get them accepted.

And for Mr. Wolff, our paperclip industry is presently under
very serious attack by Chinese. We still make paperclips.

HEARING COCHAIR MULLOY: Clyde.

MR. PRESTOWITZ: I'm sure that Dr. Haley meant to except two
former U.S. trade negotiators from the rotten category. Alan sounds
like the voice of experience on this, and | think what he says resonates
with me, and | think, Dr. Haley, also it's true that in the case of China
getting into the WTO, but in many cases, the U.S. negotiating priority
has been more a geopolitical priority than an economic priority.

In the post-war period, post-World War Il period, the U.S. has
frequently made trade concessions in order to achieve some broader
geopolitical objective.

Let me add one, one third thought here, and that is that the
concepts of most favored nation and national treatment, on which all
of the negotiation of the past 50 years or more has been based, are old-
fashioned concepts. They, again, made for a much more simple age.
They sound fair and square, but they're kind of inherently unequal.

So, for example, in the case of the tariff you're talking about, we
agreed to give China most favored nation treatment. So we have a
two-and-a-half percent tariff for the most favored nations so China
gets that automatically, and they agreed to give us MFN, and they have
a 25 percent tariff for everybody, and so they're treating us the way
they treat everybody else. And so what are you complaining about?

And national treatment is kind of the same thing. We agree to
give our trading partners, to treat the economic actors of our trading
partners who are operating in this country the way we treat--

HEARING COCHAIR MULLOY: Domestic.

MR. PRESTOWITZ: --our economic actors, which means they
can go to court, get an injunction against the U.S. government, have
political action committees, lobby the Congress, and so forth.

And our trading partners agree to give us, to treat our economic
actors the same way they treat their own, but frequently the way they
treat their own is to throw them in jail if they disagree with the
government. But, we're being treated the same way. So what are you
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complaining about?

HEARING COCHAIR MULLOY: Very helpful.

MR. WOLFF: Can | just ask to add something, just to defend
trade negotiators for a moment? | represented and still do represent
the semiconductor industry in the U.S. In the accession of China,
there were half a dozen things we wanted, all of which the U.S.
government got.

We wanted to get zero tariffs on entry into China and we still
produce most of the chips in the United States. Most of the value is
still in the United States. We wanted antidumping that was on a
nonmarket economy basis, and that was gotten in the agreement.
Protection of intellectual property, we got as much as one could get in
that particular area.

One thing we really did add was that state-owned enterprises
would purchase on a commercial basis, something that is being ignored
now in government procurement talk with China, but the fact is that
this was a major, major get by the United States and Europe from
China. So trade negotiations are not all negatives in terms of results.

But the degree of priority put on some of these things by the
negotiators really depends upon private sector coming in and say we
can really sell some stuff from the U.S. if you only get that
concession.

HEARING COCHAIR MULLOY: Thank you.

MR. PRESTOWITZ: Pat, I'd like to just add a word in defense
of trade negotiators as well. 1'd like the record to show that as a
young Foreign Service officer working at the American Embassy in the
Hague in 1967 when the VAT, the European VAT, was being
introduced, | wrote a cable to the State Department predicting that this
was going to be a trade problem for the United States.

HEARING COCHAIR MULLOY: Thank you, Clyde. Thank you,
panel, and if we have time, we'll come back.

HEARING COCHAIR SLANE: One of the things that I find is
that U.S. multinational corporations doing business in China resist or
even undermine policies that we're trying to introduce here to correct
the situation.

And my question is do you feel that many U.S. multinational
corporations doing business in China, their days are numbered?

MR. WOLFF: | think they are under threat, in fact. | defer to
Dr. Haley with respect to autos, but my sense is that when we see a
wave of autos coming from China, they are not going to bear American
brands--there's not going to be GM or -- Chrysler is gone now from
China, but it's not going to be Ford or GM cars that are coming into
this country from China in large numbers. It will be Chinese-owned
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automobiles.

I think there are a whole series of policies that are very, very
damaging potentially to U.S. high-tech companies in particular, but
those who have invested thinking China are going to face some very,
very serious problems.

We look at the intellectual property issue as consisting of the
fact that there are not enough trained judges, that there is not
enforcement in every part of China. That it is part of the problem. It
is not all of the problem. There is a hijacking of intellectual property
regulation for other policy purposes that is going to prove very
damaging to American companies as well as to Europeans and
Japanese companies.

For these 16 large projects listed in the Ministry of Science and
Technology Plan, the Chinese government says give preference to--it's
more than give preference--buy products that have indigenous
innovation, meaning Chinese patents. That means potentially that
American companies producing in China who own patents that are
registered in China may not be able to supply those large projects.
These projects represent what is going to be a lot of procurement in

China. So | think our companies are at risk.
HEARING COCHAIR SLANE: Dr. Haley.
DR. HALEY: I think that U.S. companies, and European

companies, and Japanese companies--operating in China are always at
risk. The Chinese government doesn't really recognize the rights of
private enterprise. It's not just incidentally the U.S. and Japanese and
European companies at risk; it's also China's private companies at risk.

The emphasis will always be on building their state-owned
enterprises, on creating technology that is owned and controlled by the
Chinese government, either through its research labs or through its
state-owned enterprises. And that they view the acquisition of foreign
technology as probably the primary focus of their business activities,
and so U.S. companies will be at risk; they have been at risk; they
have been heavily, heavily hurt.

If you just look at Qualcomm's history in China, and what
Chinese policy and regulatory decisions did to its stock value over,
say, the past ten years, it's amazing that any company would want to
actually get into China and give the government that kind of hold and
authority over them.

MR. PRESTOWITZ: 1I'd make two points. One is when we say
"our companies,” | think that the managers of many of our companies
don't think of themselves as American companies. | think they think
of themselves as global companies, and | think that to a very
significant extent, many of what we call "our companies” have become
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Chinese companies. That is to say they are very much under, more
under the influence of Chinese policy than they are under the influence
of American policy.

Having said that, just before Christmas, | was in Hong Kong. |
had dinner with an old Chinese friend of mine, and he made an
interesting comment. He said, Clyde, we now have all the foreign dogs
in a kennel, and we're going to beat the--expletive deleted--out of
them.

HEARING COCHAIR SLANE: Thank you.

Larry.

VICE CHAIRMAN WORTZEL: Yes.

HEARING COCHAIR SLANE: We're going to go around for the
second round. Commissioner Wortzel.

VICE CHAIRMAN WORTZEL: My first question really deals
with taxation; | think you've all mentioned the benefits of taxation
policy and have offered measures to attract or retain industry.

Dr. Haley actually spoke of restrictive measures. So if U.S.
multinationals have different interests than the United States
government, is it reasonable to limit the ability of U.S. companies to
diversify that research and manufacturing as a national interest?

And second, Congressman Michaud's letter, and Commissioner
Mulloy read the opening paragraph--I'm going to read the final
paragraph of that letter and ask you to comment on it.

He, Michaud, is talking about a letter that he organized by 54
colleagues, signed by 54 colleagues, and he says:

We urged President Obama to halt negotiations recently launched
by former President Bush to establish a new U.S.-China bilateral
investment treaty. While many in Congress have echoed President
Obama's call for ending existing loopholes that promote off-shoring,
bilateral investment treaties--and I'll add "inherently"--provide new
protections to assist U.S. firms' relocation of investment and jobs
offshore.

So would you share that recommendation to President Obama
that there should not be any further work on a bilateral investment
treaty?

MR. WOLFF: The model bilateral investment treaty is one that
we negotiated with Rwanda. China is not a small African country. It's
not a small country at all. The U.S. issues and problems are very
different with China than they are with any other country, any other
trading partner.

I am in favor of having a bilateral negotiation with China, and it
may be that a bilateral investment treaty is the way to go, but it has to
be reformulated to cover the issues that you people at this
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Commission, the commissioners, look at and hear about on a regular
basis.

It has to address America’s real concerns, which the standard
bilateral investment treaty really does not.

DR. HALEY: Insofar as the negotiations are concerned, | don't
think there's anything wrong with negotiating. | think the important
thing would be what agreement comes out of it. | think also there's a
possibility that quite frequently U.S. negotiators feel this pressure to
actually come to an agreement, whereas the Chinese don't.

And so hold the negotiations and if nothing comes of it, it's just
fine. There's no worry about that. There's no real need to come to an
agreement that isn't satisfactory to the U.S.

Insofar as the first part of the question, dealing with the issue of
companies being global or perceiving themselves in global, and the
reasonableness of trying to change that perception and behavior
insofar as their investment policies go, | think the key point here is
that the U.S. government is not a global government; it is a U.S.
government.

And its policies with respect to its corporations should be
policies which seek to improve the position of U.S. society in general
through its corporations.

And the second point and a really important issue that too many
people forget in policy discussions is that it's not just the global
corporations. Job creation in the United States is primarily through
small and medium-size enterprises, and their interests have been
ignored hugely, without any doubt. Their interests have been largely
ignored.

And policy should start taking that into consideration.
Policymakers should start taking into consideration that it's the small
and medium-size enterprises that create jobs in the United States, and
that their interests should come to the forefront, not the global
companies necessarily, but the small and medium-size enterprises.

MR. PRESTOWITZ: Yes, with regard to global companies, |
don't think you can constrain global companies and tell them you have
to do X, Y and Z in the U.S., but I think we ought to maybe reorient
ourselves a little bit.

If Sony wanted to move its R&D center to the United States, 1'd
love it. Rather than thinking in terms of we have to keep these, quote,
"American companies” here, | think we should be thinking in terms of
we need to be doing what Singapore and China and others do, and that
is thinking about how do we get these guys to invest here?

How do we bring the R&D here? This is a very attractive place
to do business, the United States. It has a lot of pluses. But does the
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President of the United States or the Secretary of Commerce ever pick
up or the Secretary of Treasury ever pick up the phone and talk to a
CEO and say, what are your investment plans? What are you guys
thinking?

How are you thinking about expanding over the next 20 years?
Gee, it would be nice if you could do that in the U.S. And that
dialogue doesn't take place in the United States. It takes place in
every other major country except possibly the UK.

As far as bilateral investment treaty is concerned, it depends on
what you negotiate. And | think it's true, that we have had in the past
kind of a negotiate for the sake of negotiating tendency, and also again
a thing to consider is that when we get into a negotiation with a
country like China, it almost automatically is not just an economic
negotiation; it has geopolitical overtones. If the negotiation fails,
does this hurt our relations with China?

So | think we need to before entering negotiations think
carefully about the whole context of the negotiation, but the main
thing really is you can negotiate a good deal or a bad deal, but a lot of
it depends on where you're starting from.

And, it comes back to this fundamental question of what are the
premises of the American international economic policy? | would
argue that the premises for a long time have been at odds with the
reality of the world.

HEARING COCHAIR SLANE: Commissioner Wessel.

COMMISSIONER WESSEL: Thank you, gentlemen, and you've
given a lot of food for thought.

Let me question, George, your comment about the negotiators as
well for a different reason, because | think our negotiators have done
what they've been told to do, and the fact is that the priorities of our
government are misplaced.

When the NAFTA negotiations were contemplated back in the
late '80s, early '90s, Mexico conducted 99 sector surveys--alcoholic
beverages, autos, agriculture, machine tools, up and down the line--
with their private sector, with both their companies and the unions,
and said where are our strengths, where are our weaknesses, what can
we export, where do we have gaps here, and what are the challenges?
We did none of that here.

The comment was made earlier --1 think it was you, George--that
the goal was getting China in the WTO, not necessarily sub-goals.
There were some with aggressive industries backed up by Congress
that achieved gains on whether it was Section 421 or some of the
semiconductor issues.

But we seem to have a real disconnect here in terms of what our
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national priorities are. The group that was referred to that
Congressman Michaud has been working with, who wrote a letter--he
heads up the House Trade Working Group; there's a counterpart in the
Senate as well--has asked for a review. Let us determine really what
our priorities should be before we continue on the path we're on.

As you look at China, what are our priorities right now? Where
are the major impediments to our having a better situation in trade?
Roughly 25, as | recall, percent of China's exports come to the U.S. |
think four or five percent of the U.S. exports go to China. That
changes, of course, on a monthly basis but not by much.

So we have substantial leverage. China needs us a lot more than
we need them in terms of economic success.

If you were able to look at this afresh, what today would you set
as our priorities in terms of going into China, and can we in the
context of our current WTO and other commitments try and rebalance
the equation?

DR. HALEY: First of all, one of the problems I think we have
with China is that to a great extent their agreements don't mean very
much. They can turn around and order their corporations to follow
specific policies.

If you look at what's going on today, SASAC in China is
increasing its influence and power on a daily basis. Last year, they
forced the consolidation of 20 logistics and storage companies in
China into a government-owned entity.

COMMISSIONER WESSEL: Let me stop you there if I can
because you raise an important point about the success and the
enforcement, but both Alan and Clyde were involved in the
semiconductor agreements, as | recall, with Japan in the 1980s, where
we, in fact, had market success orientation built into the agreement,
meaning that we analyzed the markets and we said our expectations are
in these areas.

If the Chinese welsh on almost every deal, and then we have to
go through a lengthy process to determine whether, in fact, they're
actually breaking the law, it's hard to get not only transparency and
get the facts, but our own multinationals are often unwilling to
participate for fear of retribution in the Chinese market.

Should we have success orientation built into our agreements,
that we expect certain success, and if not our government is going to
look at that on a regular basis and then use that as indicator of whether
the agreement is working or not?

DR. HALEY: Yes.

COMMISSIONER WESSEL: Alan? Clyde?

MR. WOLFF: Again, the U.S. government is heavily dependent
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on the private sector for input in setting negotiating objectives --
maybe not in as organized way as Mexico was with respect to its
negotiating priorities, but it does try to be responsive to what the
private sector brings in as problems.

My fault with the U.S. government is that it doesn't have a
sufficient intelligence-gathering and analysis apparatus that's devoted
to this sort of thing.

| think that the WTO disciplines to the extent they exist actually
have worked well where they do exist. Where there was a
discriminatory value added tax rebate on semiconductors, the U.S.
challenged it under the WTO rules, and the Chinese withdrew the
rebate because the U.S. government brought a WTO case.

There was an antidumping case with respect to paper products
the Chinese brought. The case had no basis, and the U.S. said “we will
take you to the WTO,” and over the weekend after USTR conveyed that
message, the Chinese government canceled the case against the
American companies.

So where there are disciplines, the Chinese have, at least in the
early period, the first few years of WTO membership, sought to live up
to those disciplines.

Our problem is the kind of economy we're dealing with, as was
the case with Japan earlier and is the case in different ways with
China, is just different than the underlying assumptions of the WTO,
as Clyde was saying.

The disciplines on standards and the disciplines on subsidies are
two areas in which the WTO rules are very weak. With respect to the
China’s Anti-monopoly law, there are no international rules. There are
no international disciplines on competition policy. That will prove
problematic.

And on the major issue of currency, | don't have an answer, but |
have a strong feeling the Chinese are not going to allow the RMB to
appreciate very much in the near term for obvious domestic reasons,
and some form of international pressure is going to have to be brought
to bear, as in the Plaza Accord sort of situation in '85, to bring about
some degree of change.

I wouldn't abandon the U.S. dollar’s role as a reserve currency
any too quickly because actually we have a fair amount of debt out
there that we want to continue to service that debt and have a
continual inflow of capital.

U.S. policymakers have had difficulty in the past dealing with
less formal kinds of market restrictions, distortions. The Koreans had
"Buy Korean" policies that kept us out for years and plus standards, a
number of other measures and policies.
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The Japanese had similar policies. The Chinese are moving in
that direction or have moved in that direction, and we don't have a way
of countering them yet. We have to develop those.

COMMISSIONER WESSEL: Thank you.

MR. PRESTOWITZ: Yes. | think we should have, if we go into
a negotiation that's supposed to be a market opening negotiation, one,
we ought to be doing some kind of market analysis. We ought to have
some idea of the competitiveness of our industry and therefore based
on that some expectation of what this industry could do in an open
market.

And | think that the problem, as Alan said, is that when you're
dealing with an export-led, a country that has an export-led growth
strategy, it's like playing baseball. Two teams are playing different
games. One team is playing football and one team is playing baseball,
and so it's very hard for them to play together.

We have in the past been in denial and we have told ourselves
that they're playing our game or they pretty soon will play our game,
and the WTO rules are kind of oriented towards our game.

I think we need to recognize when we're dealing with this kind
of an economy, it's not the same game. We should have some
expectations, and | think that we should not hesitate to, if those
expectations are not, do not appear to be on their way to some kind of
realization, then I think we ought not to hesitate to take those matters
to the WTO and use the nullification and impairment clauses or
whatever in order to kind of provide some discipline on that.

But, I think, look, there's a much, much bigger game afoot here,
and that is that in the current crisis, which was largely caused by the
global imbalances, the export-led game is not going to work in the
future as it has in the past. It's not going to be possible, and so as we
look to the future, any resolution of this crisis is going to have to
result in a smaller U.S. deficit and a smaller Asian surplus, meaning
that the U.S. is going to have to somehow either export more and
import less or produce more domestically what it consumes or some
combination.

Asia is going to have to consume more of what it produces,
export relatively less, consume relatively more, and that kind of
overriding imperative suggests that we need to be having very serious
discussions with China, but not just with China. This is not just a
China thing. There are even a number of non-Asian countries that
have chronic surpluses, Germany being one of them.

And there needs to be a fundamental discussion about the
inadequacies of the trade rules and the currency rules that have led us
to this mess and how to get out of it, and inevitably that's going to
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result in--it has to result in serious thinking about how do we attract
more investment here? How do we produce more stuff?

As | said earlier, right now the greener we get, the bigger our
trade deficit gets. Well, that can't be, and so I think that's where we
have to go.

COMMISSIONER WESSEL: | agree that's where we have to go.
I don't necessarily have your confidence that policies are going to
change to get us there. But thank you.

MR. PRESTOWITZ: But, Mike, | agree with Alan, the Chinese
are not going to allow the renminbi to appreciate. And so if you
accept that's the case--let's put it this way. As they currently stand,
the Chinese in my view are not going to allow the renminbi to
appreciate.

But if there is no renminbi appreciation, then you can't break
this pattern. But if you don't break this pattern, we all go down the
tubes, and so somehow this pattern has to get broken. And it's going
to require, | think, getting ourselves out of--so much of this discussion
is about fighting the last war.

So much of this discussion is about things that happened in the
1930s, in the 1940s, and not about the world that we live in. We've
just got to get ourselves out of that mind-set and into the real world.

HEARING COCHAIR SLANE: My question is can we effectively
develop an industrial policy without modifying or withdrawing from
the WTO? Mr. Wolff?

MR. WOLFF: There are many gradations of industrial policy.
One part of industrial policy would be our tax system. We talked
about earlier our education, immigration policies and the things that
are fostering basic R&D in this country, which really every other
country wants to emulate and most of them are doing so. So we
certainly can do a number of things that can make our country more
competitive as a place to locate productive activity.

Then there are more targeted programs, and the WTO rules are
really not that restrictive in regulating support of industries. That may
be a deficiency from the point of view of offense (going after other’s
measures in the WTQO), but it may be a strength in terms of defense.
For example, if we want to say we are going to be energy independent,
and we're going to subsidize biofuels to a very large extent, that is not
going to be likely to be something that would be WTO inconsistent, or
at least it would be WTO defensible.

So there are many things that we could do to promote American
industry that would not cause us to even consider for a moment having
to withdraw from the WTO.

DR. HALEY: 1 think another thing we can do is actually look at
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some other countries and how they've had success. Very similar in
economic philosophy, for instance, is Australia. In Australia,
industries and companies within industries are able to form what they
call precompetitive cooperative agreements where they can work
together for the development of high-risk projects, technologies that
they wouldn't be able to do on their own as individual companies.

That in the United States today would be illegal. So I think we
could change our policies and our laws just a little bit to promote
specific behaviors that would benefit us. | don't necessarily think that
would be industrial policy, but there's a whole host of little tweaks to
our own laws and policies that we can undertake.

MR. PRESTOWITZ: Well, the answer is absolutely yes. We
have pursued all kinds of industrial policies ourselves under the WTO.
The Internet is an industrial policy, and what we do in aerospace,
that's an industrial policy.

Much of what the Defense Department does is an industrial
policy. What the FCC does is an industrial policy. And most of the
world's countries who are members of the WTO have full-fledged
industrial policies. | don't see any inconsistency.

HEARING COCHAIR SLANE: Thank you.

Commissioner Reinsch.

COMMISSIONER REINSCH: Thank you.

Clyde's right. This country has a long and honorable history of
industrial policy. It's become a bad word in the last 20 years, and we
keep fighting the same battle over and over and over again. | suspect
for the next few years our side will win, but I also suspect it's not
going to be permanent. It keeps coming back.

Let me ask a question about tax policy because we have been
circling on that for some time. | think Alan made a very good point
that while there clearly are tax subsidies that are among other things
WTO illegal, some of which we've successfully countered, the basic
fact that our corporate rate is 36 percent, and somebody else's is ten,
does not necessarily mean that they're subsidizing when as a matter of
national policy that's what they've decided to do.

The question that I'd like you to speak to directly is whether the
United States needs to make a larger change in its approach to
taxation. We're one of a handful of countries in the world that taxes
on the basis of worldwide income which, in turn, then forces us to do a
whole bunch of things for equity reasons, like the foreign tax credit
and deferral, in order to avoid double taxation and other problems.
Those corrective actions then become targets for amendments in order
to achieve other policy interests.

Would we be better off if we went to a territorial system of
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taxation like the Europeans do as well as most of the rest of the world
and also as part of that instituted a VAT and a VAT rebate?

Anybody want to go first?

MR. WOLFF: Clearly, | think going to a value added tax, a
national sales tax, would be beneficial to productive activity in this
country. We subsidize, through the payment on our exports of taxes
abroad when our goods enter a foreign market, their society and their
social costs, and they're relieved of those on their exports. Their
products coming into this country are relieved of their social costs and
don't bear ours. So there's always been a disadvantage.

And the reason we did that was not necessarily--probably no one
read Clyde's cable is one of the problems. But another is that we were
used to border adjustments for state taxes: If there was an export from
a state, it does not bear sales tax in the neighboring state and vice
versa.

So to those people in 1947, at the time it seemed natural, to
adopt that system.

| would convene a panel of corporations. 1'd take Clyde's point
that you'd have Sony and Siemens and IBM and all global companies,
and you'd say what would make you locate more of your productive
activity in the United States? And I'd test some propositions. They
might have to have their tax directors with them.

But I don't know that that debate will actually take place because
we'll have an “end deferral and let's not end it” debate. We won't have
really a full-fledged debate as to what are the range of tax incentives
and disincentives. How does the tax system play on location of
productivity including R&D? Where does it go? Why does it go
there?

Actually, there are answers to the questions. The issue is will
the questions be asked? So I don't know fully the answer, but I know
that our tax rates are higher, that they are disadvantageous, and that
productive activity is moving out of this country. We have other
factors that tend to move it back in, like our universities. People want
to be close to them. That advantage may not last forever.

COMMISSIONER REINSCH: I think the full debate comes
around every four or five years like clockwork. | think you're right,
this will not be the year for it, but it will happen again sooner or later.

Do either of the other two want to comment? Or I've got another

question.
MR. PRESTOWITZ: Well, I'm with you. | think we ought to
have a value added tax. | think we ought to have territorial taxing

rather than global taxing. | think we ought to conform here to the
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global practice.

COMMISSIONER REINSCH: Alan, just let me just ask you a
final thing, just to comment on one of Clyde's points. Do you think
MFN and national treatment are dead or should be?

MR. WOLFF: They should not be. | would not retreat from our
current trading system. | would try to make it work to our advantage,
and there are enough exceptions to MFN that really have to be counted
in the process. | don't like the proliferation of regional agreements,
and when there is a pan-Asian agreement that will be very, very
destructive from the viewpoint | think of U.S. economic activity.

COMMISSIONER REINSCH: Pan-Asian agreement that excludes
us or one that includes us?

MR. WOLFF: That excludes us.

COMMISSIONER REINSCH: Okay.

MR. WOLFF: Actually there are lots of officials in Tokyo and
in Beijing who think exclusive regional Asian agreement would be
very good. | think it would be very bad from our perspective and a
very serious threat. So we have to work to counter it.

And national treatment works to our advantage and is essential
to the rules-based system, | would not abandon it, would enforce it.

COMMISSIONER REINSCH: Thank you.

HEARING COCHAIR SLANE: Commissioner Blumenthal.

MR. PRESTOWITZ: | wasn't suggesting abandoning it. | was
just suggesting that it's not good enough.

COMMISSIONER BLUMENTHAL: Thank you all very much.

| don't agree that we, Mr. Prestowitz, in the examples you gave,
that those were examples of industrial policy, like the Internet. We
were trying to solve very discrete national security problems, packet
switching and distributed communications, that had spinoffs
afterwards, and it was the ingenuity of our entrepreneurs afterwards to
figure out how to commercialize those. But that was the realm of
defense national security; that was not, in my mind, an industrial
policy.

The other point | would make is, sure, we can say the Chinese
won't devalue their RMB, but we're also in a state where we're about to
be borrowing a lot more for years to come. So we're incentivizing
each other to do the exact same thing that we've been doing for the last
few years by our own policies as well as by their own policies.
There's no incentive as long as we keep borrowing at this pace and
speed.

I just wonder about industrial policy, the Chinese have a lot of
plans, and we've all written about them, but is industrial policy even
working in China? |Is there a national champion that is even close to
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competing?

I believe Mr. Wolff, mentioned, and | think he's absolutely
correct, that in the semiconductor industry, most of the value is kept in
the United States. There is no one even close to competing with our
top companies, Apple and Intel, and that had very little to do with
industrial policy unless you call certain taxation policies and
entrepreneurial environment, and so forth, an industrial policy.

I'd just call that an economic policy. But the question is, “are
national champion policies in China working?” They talk about
national champions. They talk about companies that are going to be
brand names and competitive with the Apples and Dells and Intel’s of
the world, but is there anything on the horizon that will even be
competitive?

It's one thing to have plans; it's another thing to actually see
competitors in the highest value industries actually coming down the
pike.

MR. WOLFF: I'd say that you make an excellent point. We have
not seen many Chinese national champions yet. | think, Huawei is
one, and there are a few other Chinese companies that are
internationally competitive, but you do not have to be successful in
creating a competitive national champion to do a great deal of damage
to other countries’ companies.

In the DRAM fight that Clyde and | were involved in different
aspects of the Japanese caused enormous damage to American
producers without necessarily ending up with a dominant share, and it
wasn't a good policy for anyone.

The Koreans came along and they were very good at making
DRAMS, and so were the Taiwanese, but in the meantime these
industrial policies did a lot of damage to our companies. So the fact
that they didn't create the world's dominant DRAM producer did not in
that instance mean that they had not in any event caused us damage.

COMMISSIONER BLUMENTHAL: | take your point. | think
it's a good one, but that's a different set of analysis than saying the
response to China's industrial policy or Japan's industrial policy is to
have one of our own. It should be getting people to abandon the
pursuit of damaging industrial policies.

Even in the case of Japan and Korea, both of which are looked at
as the models of industrial policy. You have fairly stagnant economies
that are in worse shape than our own. They're so dependent on their
national champions that you can't spur small business or
entrepreneurship there either.

I just don't buy the premise that industrial policy has worked in
any one of these countries or would particularly work here, and again
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it's one thing--we'll wait and see with China, but, the idea that Huawei
IS going to very soon catch up to our leading telecom in terms of the
value they create is, | think, is farfetched.

MR. WOLFF: But if you look at, again, going back to Japan for
a moment, Honda was not a creation of the Japanese government, and
it was not, it was not a company MITI wanted to see succeed, and it
did anyway.

COMMISSIONER BLUMENTHAL: Right.

MR. WOLFF: But it benefitted from standards policies that
prevented access to the Japanese market. Having a protected home
market was an advantage. Nissan and Toyota benefitted a great deal
from protected home market. So a country can have an industrial
policy that you could say is misguided to some degree, but which
created very strong competitors.

And with respect to our reaction, if you were looking for a
market-oriented result, the United States forced Japanese investment to
come to this country because we put trade restrictions into effect. So
the United States intervened as well in response to Japan’s
interventions.

In thinking about industrial policy affecting autos, there is
another example. The Canadians obtained investment from our car
companies, plants created north of the border, by insisting on a degree
of local content. It was not in a formal U.S.-Canada agreement, it was
side letters to the 1965 Auto Agreement that forced investment to go
north of the border. This was not because American car companies
necessarily wanted to invest in Canada.

So industrial policy does create employment. The policy may be
misguided, but it also shapes our economy when others engage in
industrial policy, and we at least need to know what's going on and
counter it to some degree.

COMMISSIONER BLUMENTHAL: Thank you. I'm out of time
so thanks.

HEARING COCHAIR SLANE: All three of you have been
enormously helpful, and we really want to thank you for taking the
time to come before us.

We'll stand adjourned for ten minutes.

[Whereupon, a short recess was taken.]

PANEL Il: CHINA’S USE OF INCENTIVES TO ATTRACT
INVESTMENT INTO ITS PILLAR AND STRATEGIC INDUSTRIES

HEARING COCHAIR MULLOY: We're going to now start our
second panel, and we have asked this panel to focus on "China's Use of
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Incentives to Attract Investment into its Pillar and Strategic
Industries.”

But also are there things within our own corporate structure that
causes them to be attracted to the incentives to move production, R&D,
other things, into China?

We're very fortunate to have with us today three panelists who
will offer very good ideas on what is happening to us and what we
should be trying to do to cope with it.

Dr. Ralph Gomory is a research professor with the Stern School
of Business at New York University. He's a member of the National
Academy of Science, the National Academy of Engineering, and he's
elected to the Councils of those societies.

He had business experience with IBM and he worked as President
and now the President Emeritus of the Alfred P. Sloan Foundation.

I've had the privilege of working closely with Dr. Gomory on
some of these issues over the last few years.

Terry Stewart is the Managing Director of the law firm Stewart
and Stewart. Mr. Stewart has been of great assistance to this
Commission in helping us understand issues through the years. His
practice focuses on a variety of international trade matters. But he's
also an adjunct professor of law at that premier law school Georgetown
University.

Finally, we have Richard McCormack, who is the Editor and
Publisher of Manufacturing & Technology News. That is a publication
which he created in 1994. It's read by executives of industry,
government, and academia on five continents.

He makes that publication available to us at the Commission, and
it always has great information that helps us think about the issues that
are facing our nation.

So we had the first panel, and that was, to those of us who are
interested in these issues, like Caruso, and the story is that Al Jolson
had to appear after Caruso, and when he stood up, he said "You ain't
heard nothing yet." So that's the way | look on this panel. This is our
Jolson panel, and | think they're going to make us think we haven't
heard anything yet.

Dr. Gomory, if you'll begin.

STATEMENT OF DR. RALPH E. GOMORY, RESEARCH
PROFESSOR, NYU STERN SCHOOL OF BUSINESS AND
PRESIDENT EMERITUS, ALFRED P. SLOAN FOUNDATION
NEW YORK, NEW YORK

DR. GOMORY: Thank you very much, Commissioner Mulloy.
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It's a great pleasure for me to be here. This is my, | think,
second appearance before this group, and especially to be here with
Patrick Mulloy with whom | have worked and continue to work over a
period of many years.

So let me start abruptly--all right--with the following statement:
We must realize that in the modern globalizing world the interests of
many of our global corporations have diverged from the interests of
the nation.

In particular, China is wisely exploiting the fact that the
capabilities of today's global corporations are available to the bidder
who offers the highest profit.

By the way, my voice is a little hoarse. If you can't hear me,
give me a signal. Okay.

As part of the economic development of China, China has made
it profitable for American companies to develop production facilities
in China, and more recently, to expand R&D as well. The result is to
create in China, and as part of the Chinese GDP, facilities and jobs
involving the most current methodology.

And often the output of these facilities goes to the U.S. market,
and there with the effect of subsidies, low labor costs, and up-to-date
methodology, they can often outcompete U.S. firms who are actually
working and creating value in the United States.

Why does this matter? It matters because it is corporations and
other businesses that enable people to participate in the production of
the goods and services that are consumed in the modern world. And it
is corporations and businesses that enable people to earn a share of the
value they produce to take home and to support themselves and their
families.

Today, most of the goods we consume cannot be made at home or
by individuals. Whether it's cars or telephone service, they are
complex. They require large organizations to create them, and this is
different from the past. To live, most people today must be part of an
organization that makes or distributes the complex goods and services
that people use today, and being part of such an organization is what
people must do to earn a living and support themselves and their
families.

Therefore, having productive organizations that enable people to
contribute high value is what makes a prosperous nation. But
globalization, on the other hand, has made it possible for U.S.
corporations to pursue their profits by moving their great capabilities
abroad, but in creating their profits in this way, they are creating
productive jobs abroad instead of fulfilling that absolutely vital
function in the U.S.

66



In response to this, we need to consider a U.S. national economic
strategy that includes incentives for companies to have or create high
value-added jobs in the United States, and if we want high value-added
jobs, let us reward our companies for producing such jobs whether they
do that through R&D or advanced technology or by just plain American
ingenuity applied in any setting whatsoever.

As an example of this, the corporate tax rate could be scaled by
the value that is added per full-time employee by the workers of
corporations operating in the United States. This would be a tax aimed
at results. That is to say high value-added jobs, not at means of
getting there. It would be very American. Anyone whose company,
large or small, has high value-added per person would benefit, and
those who are unproductive would see their profits heavily taxed.

It could be made revenue neutral, and it would be an incentive to
find new and better ways to do things in every industry, not in a
chosen few, and in every business.

But there is one other effect from the globalizing world that we
must deal with in addition to this: the effect of the mercantilist
policies of other nations.

China, in particular, is loaning us the money to buy their
underpriced goods with all the destructive effects that go with that
approach, and this has been a major contributor to the imbalance of
trade we now have.

With the aid of China and of other countries, but China first, we
are, in effect, living beyond our means. We are importing more value
than we export and we are consuming more value than we create. This
is not a sustainable path for this or for any nation.

On the other hand, if trade is balanced, the value of goods
imported is matched to the value of goods exported from the country,
and those exported goods and services are provided by corporations
that produce in the U.S.

Balanced trade is therefore necessary if we are to control our
own economic destiny and it is attainable, as a proposal put forward by
Warren Buffett, | think, clearly shows.

Let me summarize. We need to change our system to better align
the goals of corporations and the aspirations of the people of our
country. In addition, in a globalizing world where nations pursue their
own interests with mercantilist policies, we must balance trade or we
will not control our own destiny.

There is not one but rather many ways to move in these
directions, but we must start by realizing the fundamental nature of the
problem we face, and if we do this, we will find not one but many
ways to make progress.
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Thank you all very much.
[The statement follows:]

Prepared Statement of Dr. Ralph E. Gomory, Research Professor,
NYU Stern School of Business and President Emeritus, Alfred P.
Sloan Foundation
New York, New York

Mr. Chairman and members of the Committee:

[The views expressed here are solely my own and do not present the views of any of these
organizations]

Thank you for the opportunity to take part in this hearing. The subjects that we are to discuss today are
the ones in which | have been involved in one way or another for much of my working life. For almost
20 years | was the head of the research effort of a major international corporation (IBM), and had the
opportunity to see at first hand the transformation of an Asian nation (Japan) from being relatively
undeveloped technologically and economically to having a major worldwide impact in computers,
semiconductors, electronics and automobiles. For the next 18 years | was the head of a major
foundation (Alfred P. Sloan Foundation), deeply interested in science, technology, and economics. In
addition, through most of my working life | have been an individual researcher in the areas of applied
mathematics and economics. Today | am a Research Professor at New York University’s Stern School
of Business.

While the transformation of Japan in the 1970’s and 1980’s shows the possibility of rapid economic
development in a nation that was relatively undeveloped, what we are seeing in China - the situation
with which we are concerned today - is markedly different from the Japanese model. The Japanese
government successfully fostered economic and technological growth with government-sponsored
efforts to develop Japanese technology and Japanese companies within Japan, often testing these
companies in the restricted Japanese market and then, when they deemed these companies competitive,
helped them on a path to worldwide markets. During this time, U.S. corporations often struggled
against significant obstacles to have major facilities in Japan or to gain Japanese market share.

The Chinese government on the other hand, has chosen a different path. To develop the industries it
deems important for China, it will sometimes subsidize wholly Chinese companies. It will also
sometimes also subsidize American- or partly American-owned companies. In this way, China can
make it profitable for these companies to develop production facilities in China and, more recently, to
expand R&D as well. The result is to create in China, and as part of the Chinese GDP, facilities that
access and practice the most current methodology and R&D. Often the output of these facilities goes
to the U.S. market. There, with the effect of subsidy, low labor costs, or up-to-date methodology — or
all three — they can often outcompete U.S. firms actually working in the United States.

The result is that U.S. companies are contributing to the development of China and simultaneously
contributing to the loss of jobs and destruction of industries in the United States. Nevertheless, they
are doing these things in the pursuit of the widely accepted corporate goal of maximizing profits.

We must therefore realize that in the modern globalizing world, the interests of many of our global
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corporations and the interests of the nation have diverged.
To put these developments into perspective a bit of history helps.

A Historical View

For a very long time most of the work of the world was done on farms or in small shops. An
individual could learn the printing trade or shoe making and graduate to his own shop; a family could run a
farm. In both cases an individual or very small groups of people could grow crops or make shoes that could
be sold to others and thus have the money to supply what was not made at home.

But today the goods we consume cannot be made at home; they are complex and require large
organizations to create them. You cannot manufacture a car in your garage; it takes a large-scale
organization to do it. The food you eat is not produced by a family on a nearby farm, but is made by large
organizations on highly mechanized farms with machinery produced by other large organizations. The food
itself then travels on highly organized transportation networks to get to huge outlets, where nearby you can
pick up a refrigerator made by another large organization or a television set that no individual or small
group could ever build.

The same is true of services: there is no way to build your own telephone service. And even
medicine, one of the last strongholds of the individual practitioner, is rapidly agglomerating into large-
scale enterprises.

A person must now be part of an organization that makes or distributes the complex goods and
services that people buy today. Being part of an organization is what people must do to earn a living and
support themselves and their families. The fundamental social role of corporations and other businesses is
to enable people to participate in the production of the goods and services that are consumed in the
modern world; this is what enables people to earn a share of the value produced for themselves and their
families.

The Divergence of the Profit Motive and the Fundamental Role

As | mentioned above, globalization has now made it possible for U.S. global corporations to
pursue their profits by building capabilities abroad. Instead of investing alongside U.S. workers and using
their investment and R&D to increase their productivity, corporations today can produce goods and
services abroad using low-cost labor, and import those goods and services into the United States. But in
creating their profits this way, they are building up the GDP of other countries while breaking their once-
tight links with America’s own GDP.

Economists will sometimes argue that this development of capabilities abroad is good for the U.S.
economy as a whole. For one thing, we get cheaper goods. That is certainly true, but it is also true that if
we lose our superior capabilities in many areas and are less competitive, we have less to trade for those
goods, so that eventually the cheaper goods become expensive in real terms. | do not intend to repeat
today the arguments that are spelled out in the book on global trade and its consequences that I co-authored
with Professor Will Baumol.

I would like to point out, however, that the view that the industrial development in your trading
partner can be harmful to your total GDP is not new. There is a long history of well-known economists
making that observation, most recently Paul Samuelson. [See References 1-6] What Professor Baumol
and | have added to that long history in our book Global Trade and Conflicting National Interests is the
realization the benefits of your trading partner’s economic development occur in the early stages of its
development, and as your partner becomes more fully industrialized and is no longer confined to low
value-added industries, further development is harmful to your GDP.

This result, which we derive rigorously from the most standard economic models, corresponds to
the intuitive notion that we do well when we lose low-wage jobs and not well when we start losing high-
wage or high-tech jobs. We are losing high-wage and high tech jobs today; this conforms to the notion that
we have reached the point of conflict between corporate and country goals.

69



Aligning Country and Company

As we have seen above, China has a national strategy aimed at the rapid increase of its GDP. As
part of that strategy the country aligns corporate goals with national goals. China has made it profitable for
foreign (often U.S.) corporations to create high value-added jobs in China. They do this by offering tax
and other incentives that make it profitable for corporations to locate high value- added jobs in China.
They are exploiting the fact that the capabilities of today’s global corporations are available to the bidder
who offers the highest profit.

We need to consider a U.S. national economic strategy that includes incentives for companies to
have high value-added jobs in the United States. If we want high value-added jobs, let us reward our
companies for producing such jobs - whether they do that through R&D and advanced technology, or by
just plain American ingenuity applied in any setting whatsoever.

The Asian countries have done this often by individual deals with individual companies. We have
neither the tradition nor the knowledge nor the inclination in the U.S. government to do that. An approach
that is better suited to what the United States can do would be to use the corporate income tax. We have
already used the corporate income tax to spur R&D, so why not apply it to directly reward what we are
aiming at - high value-added jobs.

For example, the corporate tax rate could be scaled by the value that is added per full-time
employee, by the workers of corporations operating in the United States. A company with high value-add
per U.S. employee would get a low rate, a company with low value-add per U.S. employee would get a
high rate. This tax could be made revenue-neutral by having a high tax rate for unproductive companies
balance a low (or even negative) tax rate for productive companies. Depending on the rates, it could be as
strong or as weak an incentive as desired. This is quite doable, as value-add is measurable. Indeed, it is
measured today in Europe as the basis for the value-added tax.

This would be a tax aimed at results not means. It would not be for big companies particularly or
for small. It would not be for high-tech or low tech. It would be very American, anyone whose company,
large or small, has high value add per person would benefit; those who are unproductive would see their
profits heavily taxed. It would be an incentive to find new and better ways to do things in every industry.

Critics of this or any change may say that our national economic strategy is, in fact, to leave
markets alone and take whatever those markets produce. They may also suggest that this is the best
possible economic strategy. But “free market” is not a single, simple concept. Do we mean free markets
with or without anti-trust laws? With or without child-labor laws? Do we want financial markets with
virtually no supervision? Different restrictions and policies will produce different results all coming from
“free markets”; as will different tax policies or special loans for special industries, and so on and so on.
After the recent debacles perhaps it is time to think seriously about what kind of free markets we really
want.

Controlling our own Destiny — the Need for Balanced Trade

If we were alone in the world, we could adopt whatever internal policies we wanted, for example
the tax mentioned above to encourage productivity, and companies who wanted to produce in the U.S.
would have no choice but to conform. But we are not alone in this globalizing world. And today many
companies have found it advantageous to move production and R&D abroad. Driven by foreign subsidies
and underpriced currencies so many have done this that we have a huge and unsustainable balance of
payments deficit.
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China in particular is loaning us the money to buy their underpriced goods with all the destructive
effects that go with that. This had been major contributor to the imbalance of trade which is not a
sustainable path for this or any nation. We are in effect living beyond our means, importing more value
than we export, consuming more value than we create. Warren Bufffet in a Fortune article [Reference 11]
accurately compared us to a rich family living beyond its means by steadily selling off pieces of the family
estate.

If we change our tax structure to reward those who create value here in the United States there
would also be nothing to prevent U.S. companies from leaving the country, and continuing to send in
goods and services from abroad, thus continuing the imbalance of trade and further weakening the
productive capabilities of the country.

On the other hand, if trade is balanced, the value of goods imported is matched to the value of
goods exported from the country; those exported goods and services are provided by corporations that
produce in the U.S. and comply with the U.S. standard of what a corporation should be. Balanced trade is
therefore necessary if we are to control our own economic destiny

It is worth mentioning that balanced trade is one of the standard conditions of an economic
equilibrium, although it gets less press than another condition “comparative advantage” With balanced
trade, trade can get sorted out. Companies that are in the U.S. and conform to its policies balancing by their
exports whatever is imported. But if we do nothing to rebalance trade we are at the mercy of the
mercantilist policies of foreign countries whose policies can flood us with their goods, create increasing
indebtedness, and destroy our industries.

That is why balancing trade is essential for controlling our own economic destiny.

Balancing Trade

There is of course a long list of approaches to balancing trade, ranging from jawboning to tariffs.
I do not attempt to list them here. But | do want to single out one simple approach advanced and advocated
by Warren Buffet, however, could really make a difference. It is well described in his 2003 article in
Fortune [Reference 11]. This approach, in contrast to import quotas or tariffs aimed at imports from
particular countries, creates a free market in import certificates. It would balance trade and would give us
control over own economic destiny.

Since the import certificate approach is a major departure from the past it should be introduced
gradually. But we should take this approach seriously. In fact, a bill based on the Buffet approach was
introduced in the Senate in a past Congress by Senators Dorgan and Feingold. This approach has also been
the subject of a careful study by the Economic Policy Institute that ended by endorsing this approach.

Conclusion

We need to change our system and better align the goals of corporations and the aspirations of the
people of our country. This is not an idle dream; it has happened before. The growth we had in America in
the decades after WWII and before 1970 was both rapid and well distributed. Americans of almost every
stripe benefited.

To improve our situation today we must realign the interests of global corporations with those of
the country. Just the realization that the goals of our country and of major corporations are no longer
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aligned is an important first step. That realization has consequences of its own, for example it should affect
the way that Congress should listen to the advice it gets from global corporations.

However if we are clear on the necessity of aligning country and company we will find ways to do
it. We have given a few examples of changes that could push in that direction. If we look in that direction
we will find more and better ways to do this.

In addition, in a globalizing world where nations pursue their own interests with mercantilist
policies, we must balance trade if we are to control our own destiny. Fortunately, there is at least one way
to do that: the Buffet proposal.

We might well ask: can we change the fundamental motivations of our corporations, whether
through taxation or other means? Can this be done? In this connection it is interesting to hear the remarks
of two recent G.E. CEO’s.

On the subject of government incentives, the present-day G.E. CEO, Jeffrey Immelt, recently
stated [See Interview in Reference 10].

If the U.S. government "...wants to fix the trade deficit, it's got to be pushed...GE wants to be an
exporter. We want to be a good citizen. Do we want to make a lot of money? Sure we do. But | think at the
end of the day we've got to have a tax system or a set of incentives that promote what the government
wants to do."

His predecessor, Jack Welch, the G.E. chief executive who ushered in the reign of shareholder
value maximization a quarter-century ago, told the Financial Times in March [Reference 12] that
“shareholder value is the dumbest idea in the world.”

Both are starting to sound a little bit like their distinguished G.E. predecessor Reginald Jones who
argued in the 1970’s that corporate leaders must balance shareholder concerns against the interests of
employees, American industry, and the nation, a view that was endorsed by the Business Roundtable in
1981

Perhaps the time has come to move in that direction.
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HEARING COCHAIR MULLOY: Thank you.
Mr. Stewart.

STATEMENT OF MR. TERENCE P. STEWART, ESQ.
STEWART AND STEWART, WASHINGTON, DC

MR. STEWART: Thank you.

It's a great pleasure to be here, and | appreciate being invited.
You have in front of you both a paper and a summary of the paper, and
I will try to limit my remarks to the topic of what the effects have
been of the incentives that have been provided in China. All countries
obviously provide incentives for people to invest in their country.

There are a combination of factors in China that have permitted
rapid foreign investment, not the least of which is the large population
and a rapidly growing economy, which has attracted a lot of foreign
investment for the natural purpose of trying to provide goods and
services to that economy.

You've heard over the years from many companies and many
industries that there are also government pressures that are designed to
see that people who are supplying the market supply the market from
within, i.e., that there was investment that comes in.

There also has been a lot of testimony here in prior hearings
about the fact that formally or informally there are requirements to
export. If you look at Annex 1 in my paper, what you will find is the
import statistics and export statistics of the Chinese government
broken down by type of export or import entities so that you can see
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what state-owned enterprises versus foreign enterprises do.

| also included that particular exhibit in one of the handouts that
you should have in front of you. If you look at the front page of the
handout, what you will see is that state-owned enterprises are about 18
percent of China's exports. Now, depending on the sector, it will go
significantly higher or significantly lower, but for the overall
economy, 18 percent.

The main driver of exports out of China has been foreign-
invested enterprises which account for roughly 38 percent of a total
exports in 2008 of more than $545 billion. They are also the largest
source of imports into China, 429.

So when one looks at the trade issues and one looks at the trade
imbalance, the significant part of the trade imbalance flows from the
private sector, whether the foreign-invested entities or whether the
Chinese entities, as opposed to the state-owned enterprises.

That doesn't mean the state-owned enterprises don't affect the
overall economic conditions and the perception of cost of doing
business in China, but it does mean that attracting foreign investment
has been successful in China in terms of driving their export machine.

One then needs to look at what has that meant in the United
States? If you look at Annex 2, what you will see is for these strategic
industries and pillar industries--1 think it's a 14-year review of trade
data--China exports to the U.S., U.S. exports to China, and the trade
balance--and what you will find in almost everyone of the sectors is a
rapidly deteriorating trade balance, which means that in those sectors,
where they have had a policy of promoting greater internal growth in
China and promoting exports, in fact, they have been successful,
sometimes very successful, other times, somewhat successful.

Commissioner Blumenthal referenced semiconductors.
Semiconductors is an area where to date they have not been terribly
successful and is one of the few areas where there continues to be a
large net trade.

You heard earlier in the first panel about some of the structural
issues, and when you look at what is it that the United States can do to
address the challenges of major trading partners that we face such as
with China, there certainly are things that we can do domestically.

You had discussions of the tax system and the fact that under
existing WTO rules, we penalize ourselves by the nature of our tax
system. When it started off, the discrimination against the U.S. was
minor, in the range of about two percent for a few countries.

Today, it runs up as high as 25 percent. It is probably one of the
largest single disadvantages we impose on ourselves and that we
accept the system imposing on us differentiation in tax systems.
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HEARING COCHAIR MULLQOY: That's the VAT system you're
talking about?

MR. STEWART: That's the indirect tax system which most
countries do through a value added tax; that's correct.

You also have the issue that was discussed earlier with regard to
the currency. Currency is an important issue on which there are IMF
rules and there are WTO rules, neither sets of those rules have great
teeth, and certainly it has been a long time since the United State used
its trade remedies to go after what were perceived to be misaligned
currencies.

If you go back to the 1950s, 1930s, you would, in fact, find that
historically the United States dealt with misaligned currencies under
our countervailing duty law. We haven't done that in 50 or 70 years,
and there are questions under the current WTO as to whether or not
that would be valid, but it is an important issue that has to be resolved
in ways that are multilaterally acceptable, not only to us, but to our
trading partners because it is not only China with whom we have major
currency misalignment.

The concept that you would have tariffs that are bound and
currencies that can move 20, 30, 50 percent with no consequence and
no rights amongst parties who face those kinds of swings in currencies
leads to the exacerbation of the problems that we face.

So with that, I will stop and let Mr. McCormack pick it up.

[The statement follows:]

Prepared Statement of Mr. Terence P. Stewart, Esq.
Stewart and Stewart, Washington, DC

Hearing Before the U.S.-China Economic and Security Review Commission on
China’s Industrial Policy and its Impact on U.S. Companies, Workers and the
American Economy
Testimony of Terence P. Stewart, Esq.

March 24, 2009

INTRODUCTION

Members of the Commission, thank you for the opportunity to appear today. My name is
Terence Stewart. | am managing partner of Stewart and Stewart, an international trade
law firm that has helped U.S. companies and workers compete in the international
marketplace for the last 50 years.

In my testimony today, | will discuss how China has used a variety of tools to grow and
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transform its economy and to achieve its national security objectives. In areas where
China is a net importer and where deficits now prevail, China’s leaders clearly aim to
reverse the situation and achieve trade dominance in these sectors.

China’s local, state, and national governments use a variety of direct subsidies to
domestic industries, subsidies and other incentives to attract foreign investors, as well as
major state investment of research and development in sectors where it aims to be more
competitive.

China has singled out for promotion and development a number of “strategic industries”
such as those that involve national security, large and important infrastructures, important
mineral resources, important public utilities and public services, and key enterprises in
the pillar industries, such as high-technology.

Clearly, these policies have worked for China, as is evidenced by its extraordinary
economic growth and its transformation from dependence on imports to the predominant
exporter to the world. Data on state-owned enterprises shows strong growth in exports
over the last two years in areas such as communications equipment, consumer electronic,
and steel.

Among the sectors that have benefitted from these governmental interventions in the
market is information technology, steel, manufacturing equipment, tires, and paper.

At the same time, China’s policies have contributed to an ever-widening trade gap with
the United States. The U.S goods deficit with China was $266.3 billion in 2008 and
China accounts for roughly 12 percent of total U.S. trade and one-third of the total U.S.
goods trade deficit with the world. China’s policies have also raised serious questions in
the United States and other countries about whether these policies have distorted trade
and led to job losses and economic dislocation.

PERVASIVE NATURE OF GOVERNMENT SUBSIDIES IN CHINA’S ECONOMY

It is well established that the Chinese government at all levels - central, provincial, and
local — has long provided a wide range of subsidies to state-owned and state-invested
enterprises and, as well, to foreign-invested enterprises to attract investment and obtain
technology transfer.

Academics, business groups such as the American Chamber of Commerce in China,
government agencies such the Office of the U.S. Trade Representative, the World Trade
Organization, and the Commission itself have noted the prevalence of these policies in
China. The Commission’s 2007 annual report cited low cost loans, asset injections,
subsidized inputs, tax breaks, energy subsidies, land subsidies, and purchasing SOE
products as some of the subsidies provided by the Chinese national, state, and local
governments.
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To date, China’s disclosure of its subsidies appears to have been limited. China has
submitted only one subsidies notification to the WTO (covering subsidies in existence
from 2001 through 2004), and that was not submitted until April 7, 2006, four years after
accession. Moreover, the United States, the European Communities, and other countries
pointed out that China failed to list numerous subsidies provided at the provincial and
local level in that notice.

The United States has brought two WTO actions against Chinese subsidies. One matter
was resolved in January 2008, when China agreed to eliminate certain prohibited export
and import substitution subsidies that benefitted a wide range of industries in China. The
second case was initiated in December 2008 and concerns certain measures offering
grants, loans and other incentives to enterprises in China.

Since October 2006, U.S. industries, including paper, steel, tires, textiles, and chemicals,
have alleged injury from Chinese subsidies and petitioned for relief in the form of
countervailing duties. To date, Commerce has completed 10 countervailing duty
investigations concerning China, with three other investigations currently pending.

CHINA’S INDUSTRIAL PoLICIES FAVOR SELECTED INDUSTRIES AND STATE-OWNED
ENTERPRISES, WITH THE GOAL OF PROMOTING NATIONAL AND GLOBAL CHAMPIONS

That the Chinese government grants domestic subsidies in a variety of forms to SOEs and
to foreign-invested enterprises (FIES) is not in itself surprising or remarkable. What is
notable, however, about China’s use of subsidies and other incentives is the scale of its
subsidy and incentive measures and China’s efforts to direct these measures to targeted
recipients and industries through the implementation of central government policies.

One goal of China’s industrial policy is to favor and promote certain state-owned
enterprises into national and global “champions.” In the 2008 trade policy review of
China, the WTO Secretariat described the shift in China’s industrial policy toward
favored sectors and SOEs as follows.

“Direct intervention in the economy remains the main approach of
industrial policy. Nonetheless, there has been a shift towards the use of
various other policy tools to channel resources into certain activities that
the Government believes are important for China’s continued growth and
development. In addition to tariffs and other border tax measures, tax
incentives, and subsidies, these tools include ‘guided’ credit, various
‘catalogues’ identifying sectors eligible for incentives, as well as restricted
or prohibited activities, various forms of ‘guidance’ including section-
specific ‘industrial development policies’ (e.g. for steel, automobiles, and
cement), and price controls.”
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CHINA’S ELEVENTH FIVE-YEAR PLAN AND RELATED GUIDELINES TARGET CERTAIN
DESIGNATED STRATEGIC AND PILLAR INDUSTRIES FOR DEVELOPMENT AND
PROMOTION

SOE Restructuring

In 2006, China issued its Eleventh Five-Year Plan for the period 2006-2010. The Plan
provided a general outlook for economic growth that aims to “further strengthen China’s
industrial sectors and foster the growth of a more highly-developed, knowledge-based
economy.” China’s Plan “proposed to accelerate the transformation of the economy from
being ‘resource dependent’ to ‘innovation driven.’”

China implements its industrial policy through its control of SOEs, particularly through
direct control of the largest and most dominant SOEs by the State-owned Asset
Supervision and Administration Commission (SASAC), which is responsible for
managing government assets and reform of central-level non-financial SOEs. As noted
by the WTO Secretariat, SOEs under SASAC management “accounted for 40% of total
SOE assets in 2006, and earned 60% of total profits.” USTR has noted that it is “evident
that the Chinese government {is} intent on heavily intervening in the commercial
decisions of state-owned enterprises, including decisions related to their strategies,
management and investments.”

Specific guidance regarding SOEs was provided in December 2006 by the National
Development and Reform Commission (NDRC) when it issued a guiding opinion on
state-owned assets restructuring. The opinion states that SASAC’s state-owned assets
should concentrate on “important industries and key areas” (i.e., strategic industries).
The opinion then explained that the “important industry and key areas” shall “mainly
include industries that involve national security, large and important infrastructures,
important mineral resources, important public utilities and public services, and key
enterprises in the pillar industries and high-tech industries.” The opinion calls for the
administrative agencies to promulgate catalogues and to lay down specifics as to which
sectors shall be subject to absolute control or relative control by SOEs. “Absolute” and
“relative” control are not defined; but it is generally understood that absolute control
means control by majority ownership; and relative control means another controlling
position short of majority ownership.

On December 18, 2006, Li Rongrong, Chairman of the NDRC, delivered a speech in
which he clarified the guiding opinion. Chairman Li stated that the Government should
maintain absolute control over SOEs involved in “important industries and key areas” in
the interest of China’s security and economic livelihood. These “important industries
and key areas” include seven industries: defense, electric power and grid, petroleum and
petrochemical, telecommunications, coal, civil aviation, and shipping. Li said that
NDRC’s policy was to increase the overall state-owned assets in these industries, to
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optimize their structure, and to develop some of the key enterprises into world top tier
enterprises.

For SASAC-controlled SOEs in the sectors of defense, petroleum, natural gas and some
other important natural resources exploration, electric power and grid, and basic
telecommunication infrastructure, the Government would maintain sole ownership or
absolute control. For their subsidiaries, and for SASAC-controlled SOEs in civil aviation
and the shipping industry, the Government will maintain majority ownership. For
downstream petrochemical products distribution and retail and for telecommunication
valued-added services, the SASAC will seek private and foreign investment to diversify
ownership structure.

Li further stated that, in addition to the seven strategic industries, the Government would
maintain a strong control position (i.e., 30%-50% equity ownership) for key enterprises
in the basic and pillar industries, which include equipment manufacturing, auto,
information technology (IT), construction, iron and steel, non-ferrous metals, chemicals,
and surveying and design. For these pillar industries, SASAC will reduce its share of
state-owned assets, but will increase its economic influence and guiding role.
Specifically, SASAC-controlled SOEs are directed to become key enterprises and play a
leading role in the equipment manufacturing, auto, IT, construction, steel, and non-
ferrous metal industries. It has been estimated that 40-50 of the SOEs controlled by
SASAC are in the strategic industry category and account for 75 percent of SASAC’s
total assets and up to 79 percent of SASAC’s total profits.

USTR has repeatedly expressed concerns about China’s increasing use of industrial
policies to promote SOE dominance in selected industry sectors and create national
champions. For instance, USTR’s 2008 compliance report noted that U.S. companies
had pointed to an array of Chinese polices “promoting and protecting ‘pillar industries.””

Investment Guidelines

China furthers its industrial policy goal of creating national champions by controls on
investment. As noted by the WTO Secretariat, China’s Eleventh Five-Year Plan
“proposed to accelerate the transformation of the economy from being ‘resource
dependent’ to ‘innovation driven.”” The scope of China’s reinvestment plans was
evident in the Secretariat’s description, which covered more than 20 industries, including
539 encouraged categories, 190 restricted categories, and 300 prohibited categories
(which are to be eliminated gradually or within a specific time frame).

With respect to foreign investment, in November 2006, China issued a policy titled
Guideline for Utilizing Foreign Investment for the 11th Five-year Period (2006-2010)
which signaled that China intended to continue its policy of attracting foreign investment.
The key themes of that guideline include establishing a unitary regulatory system for
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both foreign and domestic companies and attracting foreign investment that helps with
upgrading technology-intensive industries.

The Provisions on Guiding Foreign Investment Direction set out the basic regulations
concerning foreign direct investment (FDI) in China. In general, they classify foreign
investment projects into four categories: encouraged, permitted, restricted, and
prohibited. The current Catalogue for the Guidance of Foreign Investment Industries
entered into force on December 1, 2007. The Catalogue lists industries that are
encouraged, restricted, and prohibited; if a project is not within these categories, it is
permitted. The FDI Catalogue provides guidance on foreign investment in China’s
designated “strategic” and “pillar” industries.

USTR has expressed concerns about China’s investment polices that signal that SOEs
“should absolutely control, or at least maintain a ‘strong controlling position’ over broad
swaths of its industry — in sectors such as equipment manufacturing, automobiles, iron
and steel.”

Another investment-related concern raised by USTR and U.S. companies is China’s new
anti-monopoly law which took effect in August 2008. While the new law is an
improvement on China’s previous competition law, the U.S. government and companies
have questioned whether the new law will be applied to favor domestic companies and
restrict investment by foreign companies. In a recent instance that may raise concern
about China’s application of the anti-monopoly law to restrict foreign investment, China
rejected the $2.4 billion bid of Coca-Cola to acquire China’s largest juice maker, China
Huiyuan Juice Group.

SELECTED EXAMPLES OF CHINA’S INDUSTRIAL PoLICIES THAT FAVOR DESIGNATED
INDUSTRIES: STEEL AND AUTOS

Steel

The substantial extent of government subsidies to the Chinese steel industry has been
well documented in a number of research studies. For example, one study found that a
wide range of subsidies benefited the Chinese steel industry, including cash grants, land
grants, transfers of ownership interest on terms inconsistent with commercial
considerations, conversion of debt to equity in steel companies, debt forgiveness and
inaction regarding non-performing loans, preferential loans and directed credit, tax
incentives, targeted infrastructure development, manipulation of raw material prices, and
manipulation of the value of the Chinese RMB.

According to the Commission, the result of such substantial government intervention has
been *“a dramatic increase in steel output in China, so far exceeding even China’s
skyrocketing domestic steel consumption that huge overcapacity has resulted.” In its

80



2007 annual report, the Commission succinctly summarized the effects of China’s steel
policy —a huge increase in steel production capacity to become the world’s largest steel
producer and transformation from a net steel importer to a net steel exporter.

In addition to subsidies, China’s steel policy protects the Chinese steel industry through
restrictions on foreign investment. Article 23 of China’s Steel and Iron Industry
Development Policy (issued in July 2005) provides that foreign investors may not hold a
controlling share in a Chinese steel company. Moreover, China’s steel policy requires
foreign investors to transfer proprietary technology. In addition to subsidies, USTR
summarized a number of other aspects of China’s steel policy that favor domestic
companies and concluded, “China’s steel policy is also striking because of the extent to
which it attempts to dictate industry outcomes and involve the government in making
decisions that should be made by the marketplace. It prescribes the number and size of
steel producers in China, where they will be located, the types of products that will and
will not be produced, and the technology that will be used.”
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Autos

China designated the auto industry as a pillar industry targeted for development. The
Commission noted in its 2006 annual report that China views the promotion of the auto
industry as a “fundamental step in achieving the technologically advanced industrial base
it seeks to develop.” Under China’s Industrial Policy for the Automobile Industry, there
is a “50% foreign-ownership restriction in vehicle manufacturing, including completely
built up units, automobiles for special use, agricultural transport vehicles, and
motorcycles.” As noted by the Secretariat, “When establishing a foreign-invested
automotive manufacturing joint venture, the place of origin of technology must be
registered with the competent authorities (e.g., the provincial departments of the
MOFCOM or the NDRC).”

The effect of China’s auto policies has been a dramatic increase in production capacity
and expanded exports. “China’s auto production is on a fast roll. China’s auto output has
nearly quintupled since 2001, and China is expected to become the world’s largest
producer in 2009. Half the world’s auto industry expansion has recently occurred in
China. China achieved a surplus in auto parts in 2005. That surplus grew 83 percent in
2007 and has been increasing at an even faster rate in 2008,” according to the
Commission in its 2008 annual report.

CHINA TRADE DATA DEMONSTRATES THAT CHINA’S INDUSTRIAL POLICIES OF
SUBSIDIES AND INVESTMENT CONTROLS HAVE RESULTED IN EXPANDED EXPORTS IN
MANY INDUSTRY SECTORS

In addition to steel and autos, there are a variety of instances where China’s industrial
support policies have effectively targeted sectors in which China has experienced a trade
deficit and either sharply curtailed that deficit or turned the deficit into a surplus over
time. Through strategic investments and support to these industries, China has been able
to stem or even reverse areas of weakness in their trade balance.

For example, in the steel industry, China consistently ran trade deficits with the rest of
the world each year from 1995 through 2004. After years of government support, China
was able to reverse this deficit, and it ran a surplus in its steel trade for the first time in
2005. That surplus has increased each year since, reaching nearly $67 billion in 2008.

In the auto industry, while China still runs an overall trade deficit, it is remarkable that
the deficit has not grown sharply in light of China’s surging domestic demand for
automobiles and the challenges of overcapacity and dampened demand faced by the
automotive industry in the rest of the world. Over the past five years, while China’s auto
imports have doubled in value, their exports have nearly quadrupled.
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INCENTIVES FOR FOREIGN INVESTMENT IN CHINA

Income Tax

Since the beginning of China’s reform and opening up, the government has relied heavily
on preferential income tax treatment to attract foreign investors. Before the current
enterprises income tax became effective on January 1, 2008, China had in place a dualist
system for corporate income tax, applying a special income tax law to foreign invested
enterprises (FIEs). The FIE income tax law allowed favourable tax treatment for FIEs.
Most well known is the so-called “two free, three half” policy, which exempted
manufacturing FIEs from paying income tax for the first two years starting from the year
when the company registered a profit, and allowed a 50% tax reduction for the
subsequent three years. Other incentive tax policies included allowing FIEs to deduct
their R&D expenses from their taxable income and allowing an income tax credit for
purchasing domestic equipment. Under China’s new Enterprise Income Tax Law
(effective January 1, 2008), China unified its income tax system, applying the same rate
of 25% to all enterprises, including FIEs, except for enterprises subject to a five-year
“grandfathering” period. However, tax incentives for enterprises engaged in high-tech
and new technology activities continue to be subject to a preferential tax rate of 15%.

Value-Added Tax (VAT)

In general, China applies a 17 percent VAT for selling goods or providing taxable
services. VAT preferential treatment is another incentive tool, mostly used to reduce
costs for technology renovation for FIEs, thus encouraging them to adopt advanced
technology in their local operation. For example, China had allowed a VAT exemption
to FIEs when they purchased equipment either locally or from overseas. This policy,
however, was abolished in December 2008 when China introduced its new VAT code.

In more general terms, the fact that China has a system that relies on indirect taxes, such
as the VAT, is itself an incentive to foreign investment due to the disparate treatment
accorded direct and indirect taxes in world trade. Under GATT/WTO rules, indirect
taxes, such as VAT and excise taxes, are adjustable at the border, while direct taxes, such
as income taxes, are not. These rules allow countries that have indirect tax systems to (1)
impose indirect taxes, such as the VAT, on incoming imports, and (2) provide a rebate of
the tax on outgoing exports. However, the same treatment is not accorded to countries,
such as the United States, that rely primarily on direct tax systems. In other words, under
the GATT/WTO rules, indirect taxes are adjustable at the border, direct taxes are not.
China is one of the 153 countries that imposes a VAT and allows rebates of VAT on
exports. Based on 2007 data, the VAT disadvantage to U.S. producers and exporters as a
result of China’s use and application of VAT is estimated to have been as high as $52
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billion. Given the disparate treatment of indirect and direct taxes under current trade
rules, China’s VAT gap may be viewed as a $52 billon incentive for U.S. producers to
move to China.

China also uses VAT export rebates as a tool to adjust and control trade flows. China
imposes a standard VAT rate of 17 percent on goods domestically produced or imported
and grants VAT rebates upon export, but the rate of the rebate is generally less than the
VAT rates actually paid. Periodically, China adjusts the rate of the VAT rebate applied
to particular products in order to, inter alia, “meet industrial development goals, and
control exports of certain products,” as well as to “rein in out-of-control expansion of
production capacity in particular sectors.”

General Policy Shift

In general, the Chinese government has reduced some of its broadly applicable
preferential policies in recent years, and has been trying to create a unitary system for
both domestic and foreign-invested companies. In addition to adopting a unitary tax
system, the State Council in 2006 established a national minimum price for land used for
industrial purposes that applies equally to domestic and foreign companies. On the other
hand, in order to expedite procedures, the Central Government has delegated foreign
investment approval authority to provincial governments for projects below RMB100
million. It appears that the Chinese government has determined that, given the fast
growth of China’s domestic market, access to the domestic market itself will provide a
sufficient incentive for foreign investors. In this respect, it is notable that China has often
required that foreign companies, as a condition for access to the Chinese market, provide
technology transfer to Chinese producers.
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Misaligned Currency

China’s undervalued currency effectively acts as an incentive for foreign companies to
invest in China because the cost of foreign investment and establishing operations in
China is cheaper for the foreign company than it would be if the Chinese currency
operated under market forces.

Local Preferential Policies

Although the Central Government has been reducing preferential policies, local
governments are still providing incentives to foreign investment. For example, the
Ningbo Municipality Authority in 2005 awarded government assistance to large foreign-
invested projects. Projects with foreign investment over US$5 million are entitled to a
cash award ranging from RMB 30,000 to RMB 120,000, depending on the size of the
investment.

CHINA’S 2009 STIMULUS PACKAGE INCLUDES PREFERENCES FOR FAVORED STATE-
OWNED ENTERPRISES AND DESIGNATED INDUSTRIES

To combat the worldwide economic slowdown, on November 9, 2008, China announced
a RMB 4 trillion (US$585bn) economic stimulus plan for the next two years (2009-
2010). The size of the stimulus plan is equivalent to 14 percent of China’s GDP. The
Chinese Government hopes that the stimulus plan will enable China to maintain an
annual growth rate of 8 percent over the 2009-2010 period. Economic growth for the
fourth quarter of 2008 was 6.8 percent and the growth estimate for 2009 was 7.2 percent
without the stimulus package. It is not clear how much of the stimulus comprises
spending not previously planned, but it has been estimated that new spending is roughly
equivalent to 5-7 percent of GDP. A total of RMB 1.18 trillion will be supplied by the
Central Government in FY 2009 and 2010, and it is estimated that this will drive up
China’s fiscal deficit to 3 percent of GDP in 2009.

The stimulus package appears to have increased investment in China. The National
Statistics Bureau released statistics on March 11, 2009 that showed that, for the first two
months of 2009, total investment increased by 30 percent (after adjustment for inflation).
Bank loans for the first two months of 2009 was RMB 2.6 trillion. In comparison, total
bank loans for 2008 were RMB 4.9 trillion. MOFCOM data, however, show that,
comparing January 2008 and January 2009, foreign direct investment (FDI) declined by
US$7.5 billion (32.67 percent).

Policies for Industries Covered by the Stimulus Package
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Prior to the NPC’s annual plenary session in March 2009, the State Council decided, in
general, that ten major industries would be covered in the stimulus package and laid out
the general policies to be followed when funneling funds to these industries. The ten
major industries include steel, auto, textile and apparel, equipment manufacturing, ship
manufacturing, electronics and information technology, light industry, petrochemical,
non-ferrous metals and logistics. The broad measures to be used to assist these industries
include: (1) reducing tax burdens; (2) allowing more access to financial resources; (3)
providing RMB100 billion and other financial support to promote R&D; and (4)
facilitating industrial structure adjustments and upgrading, as well as encouraging merger
and restructuring to create large companies.

With respect to concerns that the new stimulus plan would add too much new capacity to
the specified industries, Vice Chairman Zhang explained that the package funds would
not be used for investment in the processing industry and duplicative projects. Instead,
the focus would be on promoting social welfare, or “three-rural” projects. Investments
will flow primarily to infrastructure projects, ecosystem and environment protection,
energy saving and emission reduction projects, and be used to cover costs for structural
adjustment, technology renovation, and modification of economic development patterns.

Industry Policies

Implement the new energy strategy, commercialize electric cars
) and key components, allocate central fiscal funds to support
Auto industry energy saving cars and cars using new energy in middle to large
cities; subsidize consumption; encourage early retirement of old
cars; reduce consumption tax for cars to 5%

) Control the total output, retire old technologies, merger and
Steel industry restructuring,  support technology  renovation, optimize
geographical allocation

Textile and apparel | Increase export VAT rebate from 14% to 15%

Stabilize demand, control new capacity development, push
) ) forward  structure  adjustment, improve the  overall
Ship making competitiveness of large ship makers, speed up renovation,
develop high value added ship manufacturing capacity, develop
marine engineering equipments manufacturing capacity
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Industry

Policies

Equipment
manufacturing

Promote domestic manufacturing capacity for key technical
equipments, encourage structural adjustment; support merger
among the key equipment manufacturing companies to create a
large enterprise group with the capacity to engage in international
operation and financing capabilities; accelerate and improve
products standards setting; and foster the development of a
modern manufacturing service industry for the sector

Electronics and
information
technology

Optimize industrial structure, ensure the stable development of
the key enterprises in the industry, develop self innovation
capacity, achieve break-through in key technologies, enhance
software development capacity, foster the creation of economic
driving engine in the telecommunication equipments, information
service and technology sector

Light industry

Expand consumption and supply, improve trade facilitation, and
maintain overseas market shares

Petrochemical

Upgrade the industry and establish a national refined oil strategic
reserve system

Non-ferrous metals

Stabilize and expand domestic and overseas markets; support
exports of deep processed, high value-added, and high-
technology products; support technology renovation; encourage
enterprises restructuring; improve raw material supply security;
develop recycling capacity; develop national reserve systems for
some of the non-ferrous metals; and adjust VAT rebate structure

Logistics

Promote commercialized and specialized logistics services;
promote merger and restructuring to create large and globally
competitive logistics companies; promote logistics services in
energy, mineral, auto, agricultural products, medical device
industries; and promote international logistics and tariff bond
logistics capacities

Source: Chinanews; available at http://www.chinanews.com.cn/cj/gncj/news/2009/02-

25/1578916.shtml.

HEARING COCHAIR MULLOY: Thank you, Mr. Stewart.
Mr. McCormack.
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STATEMENT OF MR. RICHARD A. MCCORMACK
EDITOR & PUBLISHER, MANUFACTURING & TECHNOLOGY
NEWS
ANNANDALE, VIRGINIA

MR. McCORMACK: Thanks.

As a journalist, your Commission is one of the few places that
these issues are aired, discussed, and--

COMMISSIONER BLUMENTHAL: 1Is that good or bad?

MR. McCORMACK: No, that's rare, and so it's very important.
My job is a journalist. And my job is to give voice to people, and
sometimes not to have a voice is more important than anything else I
do, just provide an avenue for other people to express themselves.

When Ralph says the interests of corporations have diverged
from the interests of America, that is profoundly important, and it
could be just repeated over and over, and | think people intuitively
know that, but it's just so important that he just said that to you.

I'm going to date myself. | started as a journalist in Washington,
D.C., on Friday, February 12, 1983. There was a huge snowstorm that
day. | was on the staff of the Energy Daily, and the Energy Daily
didn't produce that day; we missed a day.

But on that day, there was a ship, coal collier that went down off
the coast of Virginia. Some of you might remember it. It was the
Marine Electric. And on Monday, | came into the office, and my
editor said, “Hey, Richard, find out where that coal was going, who
owned that ship.”

It was pre-Internet. So | found out who the owner of the
company was and I got him on the phone, and | started asking him
questions about the coal, and he said, "You know, god-damn it, the
coal is at the bottom of the ocean along with 31 people,” and on that
phone call he cried.

As a journalist--there are other journalists in this room--when
you hear a grown man cry, that stops you in your tracks, and it's an
important thing as a journalist to experience.

Now, flash-forward 25 years. Two years ago, I'm interviewing
the president of the largest family-owned furniture company in New
England. Just shut his doors, laid off 200 people. I'm on the phone
with him. He said these are all people my parents have worked with,
my father, my grandfather worked with them. | went to elementary
school with these people. 1 just laid them all off because the Chinese
are making the same exact cane chair that I'm making in Maine for
$15, and it costs me $110 to make it here. All these people are now
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gone. Our town is destroyed. And he did the same thing. He cried.

I don't know if you've ever been around a grown man who cries,
but let me tell you, it has an effect on you. And our country for the
last eight years has totally ignored these people. We heard Dr. Haley
mention the small- and medium-size enterprises. They have no voice.
They've had very little voice in all this.

They've been drowned out by lobbyists and the big multinational
companies with their trade lawyers and economists everywhere talking
about the benefits of free trade and globalization. Well, | deal with
the people who, at least | try to, who are having to confront this every
day. And they've been marginalized. We've marginalized them in our
country. That’s those people who are going to lose their jobs--we'll
give them trade adjustment assistance.

That's the cost of our having a global society; that's a cost of
really cheap goods at Wal-Mart. And there is this rationalization
that's gone on. And as somebody who has covered this, I've covered
that rationalization and I've covered the guys who are losing their
jobs, the women who are losing their jobs, the towns that are
completely decimated, the depression that exists in our country. It is
real as real can be. AIll you have to do is drive through Michigan; it's
a depression.

Most of us live in Washington, and in 2002, we had the sniper
shooting around here. 1 live in northern Virginia in Annandale right
close to Falls Church, and the sniper shot seven or eight people in
Bethesda, and I'm thinking, oh, that's Bethesda, that's over there, |
think I'm okay, I'm over here in Virginia.

A couple of days go by, and he shoots somebody down in
Manassas on Route 28 and 66 at the Sunoco station. That's kind of
close. Then he's down in Fredericksburg and he shot somebody. Then
he shot the woman who worked for the FBI at the Falls Church Home
Depot. That's where | shop.

So we've had eight years of saying who cares about Detroit, who
cares about Cleveland, who cares about the Rust Belt, who cares?
Well, it's not over there anymore. It was Cleveland. It was Detroit.
But now what happens in Detroit is going to affect what happens in
Vegas, in Tampa, and Phoenix, and the contagion has spread. It's not
over there in Bethesda anymore. It's not just up in the Rust Belt. It's
everywhere.

We've seen an utter economic calamity caused by this, and you
guys have been in the absolute forefront of it, talking about it. We've
been writing about it. We've been pressing it. We've been saying--
Ernie Preeg from the Manufacturers Alliance is in the room--warning
us that this could be calamitous.
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The National Academy of Sciences wrote a study, "The
Gathering Storm." Well, the storm has arrived. Now we need to do
something, and so we have time to talk about what that is. But for me,
and I'm sure for all of you, it's been a frustration trying to get these
stories told, trying to get the word out.

One last point--1 subscribe to a service called Government Policy
Newswire, and everyday there's a journalist who provides this data
service of all the press releases, all the reports, everything that comes
out regarding Washington government, all the government agencies, all
the congressional offices, all the trade associations.

These issues are hardly discussed. They're just hardly discussed.
| read through it every day trying to pull things out. What's the
impact of China on various industries? How are we approaching
economic policy? What's the debate over industrial policy? How
about long-term R&D?

So, at some point, all these issues are going to be elevated
because we're going to have to deal with them, and it's going to happen
soon. We've still not dealt with them, | don't think. The stimulus
package, the whole bank bailout, that's just a palliative. It's not
addressing the real structural issues that Clyde Prestowitz and Alan
Wolff and Dr. Haley were talking about in the last panel.

So | commend you for doing that. It's rare and it's very
important. Thanks.

[The statement follows:]

Prepared Statement of Mr. Richard A. McCormack
Editor and Publisher, Manufacturing & Technology News
Annandale, Virginia

Thank you very much for inviting me to testify. This commission is one of the most important information
resources | use as a journalist.

Virtually all of the domestic manufacturing and technology executives and workers | cover understand the
reason the United States is in its current economic predicament, and why it will take a long time for the
country to recover. Few of them were “taken by surprise” by the country’s economic travails.

They understand that the United States government has effectively ignored the essential role manufacturing
plays in the economy. It has done so at its peril. Its senior leadership has been distracted over the past 20
years and has barely acknowledged that the country is facing an unprecedented competitive challenge
posed by dozens of countries, but particularly by China. Until it addresses the underlying cause of the
financial sector’s collapse, which is the massive imbalance in trade, the glum economic mood of the
country will not change. There are too many millions of Americans who intuitively know -- because they
shop -- that the country no longer produces what it consumes. America’s wealth is no longer in America.
The American industrial sector knows very well that until the government puts in place policies that
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encourage U.S.-based production of a new generation of consumer and industrial products, there can only
be an anemic economic recovery.

I have been covering science, technology, industry and government in Washington, D.C., for the past 26
years. | was the founding editor of New Technology Week in 1987 at the height of Japan’s challenge to
U.S. technology dominance. | covered the deliberate and in many ways successful U.S. response to that
challenge. Ronald Reagan was an economic nationalist (a reluctant one). He and many of his political
appointees in the Defense and Commerce Departments -- as well as a number of members of Congress --
understood that in order for the United States to win the Cold War with the Soviet Union it could not lose
the Economic War with Japan. Reagan invested heavily in digital technologies, the fruits of which
propelled the country through the 1990s. After a great deal of debate, Reagan also adopted trade policies
that defended American workers and important “strategic” industries including automotive, machine tools
and semiconductors. It is the reason he remains a hero in America’s heartland among “Reagan Democrats.”

The primary “issue” that | have been covering as a journalist for the past eight years is this: How is the
United States dealing with the rise of China?

With the meltdown of the U.S. economy, that question has now been answered.

Two weeks ago as | was just preparing my written testimony for this hearing | went to the Google search
engine and typed in “China’s strategic industries.”

The first listing -- the prized position, the place on Google where companies pay money to appear -- was
this hearing.

That tells you something very important.

It means that the United States-China Commission is about the only government organization analyzing the
most important issue facing the United States of America.

So let me tell you my approach in preparing for my testimony here today. | went on a U.S. government
goose hunt. Searching through Web sites. Calling offices. Talking to more than a dozen people in the
Washington, D.C., technology and industrial policy community -- some | have known for years and others
they recommended. Collectively, these people have hundreds of years of experience working in Congress,
government agencies such as Commerce, DOD, the State Department, and the International Trade
Commission. They have worked in the White House, the Office of the United States Trade Representative
and throughout the Washington, D.C., technology, trade and manufacturing communities.

First | wanted to see if | could locate places within the government that identify any or all of China’s
“strategic” industries. |1 sought to find some meaningful analysis of what these industries are; the
companies that constitute them; China’s policies to promote them; and whether or not the U.S. federal
government has any type of mechanism to alert American companies of overt Chinese challenges to their
industries or their specific enterprises.

I will describe later some of what | found, but aside from an occasional report, there is very little.
Also, | should say that as a journalist covering these issues from Washington, D.C., | am not an expert on
what China considers to be its “pillar” industries. However, | have been chronicling in great detail China’s

impact on American industries, the American economy and American workers. China’s unrelenting drive
to develop robust manufacturing and research and technology capabilities with the help of foreign
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companies has had a profoundly detrimental impact on dozens of U.S. industries, ranging from consumer
electronics, printed circuit boards, semiconductors, telecommunications equipment, batteries, computer
components, materials, automotive parts, consumer goods, furniture, textiles and apparel. The list is
comprehensive and entails virtually every industrial sector in the United States. Americans impacted
adversely by China’s industrial, trade and currency policies have testified many times before your
commission. You have heard their stories. You have given them voice.

In doing research for this hearing | also wanted to verify what | have long known to be the case: that the
United States government not only has little knowledge of what is going on in China (save for the USCC),
but also has little comprehension of the repercussions for American industry, employers and, most
important, for American workers and taxpayers. There is no mechanism to systematically track China’s
thrust into “strategic industries.” Nor is there a robust mechanism in place to defend the interests of
American companies and workers who must compete with entirely unfair Chinese trading. Finally, there is
still no strategy to be found anywhere in the government to counter China’s and other foreign nations’
successful displacement of American industries.

What | found, instead, was a government that held in contempt Americans concerned about massive trade
imbalances and the loss of American industry and jobs. A speech by the recently departed Under Secretary
of Commerce for International Trade, Christopher Padilla, given on November 13, 2008, provides an
indication of the government’s attitude toward those who express concern about preserving the wealth-
creation engine of the United States. Padilla describes people opposed to the U.S. government’s free trade
policies as being “pessimistic populists,” a pejorative euphemism for “protectionist.” Such “pessimistic
populists,” says the man who was in charge of the Commerce Department’s trade functions, “fear the
world, and blame its products, its people and its investors for our economic anxieties. [They] cannot be
appeased.”

In his speech, Padilla did not mention the trade deficit or the loss of four million manufacturing jobs over
the course of the previous eight years. Like virtually all adherents to “free trade,” Padilla staked out the
moral high ground: “I stand on the other side of this debate, with those who embrace the enduring
optimism of economic openness.” As hundreds of executives in the domestic manufacturing community
have told me (with remorse) over the past eight years, it is impossible to have a reasoned discussion with
people holding such “religious” convictions. (Padilla’s speech “Reflections and Projections: A Trade
Transition Memo for the New Administration,” before the Washington International Trade Association, is
located at http://trade.gov/press/speeches/padilla_111308.asp.)

Padilla and others like him have mis-labeled many concerned Americans as being “protectionists” or
“pessimistic populists.” Many of the manufacturing executives who hire Americans to make products are
fully aware of the benefits of trade. They just want the U.S. government to put in place industrial and trade
policies that favor American interests over those of foreign governments, foreign companies, U.S.
multinationals that have moved production offshore, shipping companies, retailers that buy from cheap
factories overseas, Wall Street wizards who pressure companies to fire American workers and shift
production offshore so they can make additional pennies per share, and all of the economists, lawyers and
lobbyists successfully representing these people in Washington, D.C.

All of these well-funded interests have won the economic debate -- they claim that cheap prices and

offshore outsourcing are good for Americans -- but the United States has lost the underpinnings of its
economy.
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In the 1990s, the story that | covered was the rebirth of American industry. A big part of the story was the
popular business technique of studying the “best practices” of the world’s best companies, and adopting
them.

What has become abundantly clear in the past decade is that the United States federal government does not
study the best practices of foreign nations’ increasingly successful economic, technology and industrial
development programs.

In every case, what was told to me by people I spoke with in preparation for my testimony here confirmed
what | have know as a journalist in Washington covering competitiveness for 22 years: the United States
government has largely disassembled the mechanisms by which it was monitoring foreign technology
development and economic threats to America’s most important industrial sectors. With little knowledge of
what is happening overseas, particularly in China, the United States does not have the ability to formulate
any type of effective response. It does an ad-hoc job of defending American companies and their workers
confronting those threats. It does not even assure that the benefits of the massive investments it is making
in research are accruing to American taxpayers who fund the research.

The result of such negligence is now readily apparent to tens of millions of Americans. The U.S. economy
is in ruins. Yet the “free trade” forces are in hyper-mode, pouncing on any type of pro-American policy
that smacks of “fair trade.” They are ready to blame the “pessimistic populists” for a massive fall-off of
international trade similar to what (arguably) occurred after the Smoot-Hawley tariff bill of 1930. Yet a
massive decline in international trade is occurring without there having been implemented any substantive
protectionist measures in the United States for decades.

The United States government has allowed -- indeed encouraged -- the loss of its most important “strategic
industries,” one after another. The evidence resides within the story told by the trade figures released every
month by the Census Bureau. These figures are about the only real indicator the government keeps of the
health of specific industrial sectors.

There are, however, pockets of people in government and Congress concerned about these issues. | have
worked with them for years. They are passionate about protecting the interests of America over the
interests of foreign countries and multinational companies that are benefiting from foreign trade, labor,
environmental and government practices that would be illegal in the United States. For the most part, this
small cadre of Patriots work for institutions that are enervated after decades of neglect and budget cuts.

They have expressed to me on countless occasions that the U.S. government is structured for a different era
driven by an outdated mindset that the country has the most productive workers, the best technology, and a
system of unfettered free trade that will benefit the majority of Americans. For the hundreds of thousands
of manufacturing workers who are losing their jobs in “low-tech” industries targeted by cheap foreign
imports, there is the Trade Adjustment Assistance Program to help them retrain for new opportunities.
Unfortunately, the entire country is now on a massive “Trade Adjustment Assistance.”

The U.S. governments’ effort aimed at tracking Chinese industry was described to me as being a case of
“benign neglect.” There is a lack of awareness within government of China’s capabilities and even less
appreciation of China’s momentum in advanced technology development, commercialization and
production. “The problem is getting bigger and the capability to track it is being diminished,” said one
government technology veteran. “Who is studying their capability?” asks an industrial scientist managing a
government R&D agency. “That is a big blank. We’re competing globally but we don’t know what we’re
competing against.” Said another: “We’re not even in the game. There is an insidious process going on.”
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Here is some of what | found:

International Trade Administration

If there is one place in the government that would be monitoring U.S. and foreign strategic industries, it
would be the ITA. This is home of the “Manufacturing Czar,” who resides in the division’s Manufacturing
& Services Bureau. There are a few nuggets on the ITA Web site, but there really is not much about China.
Two reports produced in March 2008 under the “automotive” link (“The Road Ahead for the U.S. Auto
Market,” and “Automotive Parts Industry Annual Assessment”) paint a grim picture of the U.S. auto
industry. In the auto parts report, the ITA Manufacturing division notes that the Detroit 3 have been
“advocating that U.S.-based suppliers move production to lower cost countries or risk losing future
contracts.” There is no analysis of why they are doing so, nor of how many auto suppliers have moved.
The report does not describe what other countries are doing to entice them. There is nothing about what the
U.S might do to counter such an economically destabilizing trend. Both reports provide little insight into
the activities of Chinese and Indian parts and auto producers. The “Road Ahead” report notes that
“globalization and foreign competition continue to impact the U.S. economy particularly the automotive
industry.” Both reports provide little by way of dealing with the pending collapse of the American
automobile industry.

STAT-USA “State of the Nation”

STAT-USA is an online subscription service run by the Commerce Department that says it is the “Federal
Government’s best resource for monitoring the U.S. economy.” Frankly, such a claim is specious and the
Web site is not worth the $200 annual subscription fee for anyone involved in the industrial technology
community. There are links to statements made by Fed Chairman Ben Bernanke and daily releases on
Treasury yield curves, commercial paper and bond rates. It posts the economic releases from most
government agencies, such as monthly trade statistics, import price indexes, employment, GDP and
earnings. Most of these are available for free on those agencies’ Web sites. There is nothing on the site
from the State Department’s commercial or scientific attaches or any of the intelligence agencies
describing overseas industrial developments, nor anything of substance describing the true condition of
various U.S. industries.

The DOD’s Office of Industrial Policy

This office has repeatedly and clearly stated for years that the U.S. defense industrial base is robust and
that the Pentagon is not vulnerable to supply disruptions caused by a reliance on foreign producers of
essential defense technologies. “The Department of Defense is not aware of any foreign vulnerabilities
within its supply chains,” it states in its latest “Foreign Sources of Supply” report published in September
2008. It notes that the last time it assessed the military supply chain was in 2003.

The office states that that the Department’s industrial policy is geared toward working with foreign
suppliers. “The Department incorporates foreign items and components into many important systems, and
in some cases the Department may be dependent upon foreign supplies for these items,” it says. “However,
this does not mean the Department suffers from a foreign vulnerability. Foreign dependence usually does
not equate to foreign vulnerability. The Department is not vulnerable if it is dependent on reliable foreign
suppliers, just as it is not vulnerable when it is dependent on reliable domestic suppliers. Foreign
vulnerability would occur only if the Department was dependent upon suppliers from a single or small
group of countries that had the capability and political will to halt shipments to DOD in time of need, and
when such delivery denial would cause direct and unacceptable impact to operations. In short, for there to
be foreign vulnerability, DOD must be dependent upon the foreign source (no alternative sources available
or that could rapidly become available), and there must be a significant, credible, and unacceptable risk of
supply disruption due to political intervention by the host country or countries.”
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The DOD Office of Industrial Policy’s Web site is worth viewing. There are current reports on various
industries (such as the recent “Assessment of Industry Investment in U.S. Domestic Production of Strategic
Materials,” January, 2009), http://www.acg.osd.mil/ip/.

DOD’s “Annual Report To Congress on the Military Power of the People’s Republic of China 2008,” is
located at http://www.defenselink.mil/pubs/china.html.

The United States Trade Representative publishes an annual “Report to Congress on China’s WTO
Compliance.” This is good.
http://www.ustr.gov/assets/Document_L ibrary/Reports Publications/2008/asset_upload_file192 15258.pd
f.

The International Trade Commission published an excellent report, “China: Description of Selected
Government Practices and Policies Affecting Decision Making in the Economy,” in December 2007. This
is by far the best government study found about China’s industrial policy intentions:
http://www.usitc.gov/publications/pub3978.pdf.

Director of National Intelligence:

Over the past month, Dennis Blair, the director of National Intelligence, has briefed both the House and
Senate on the “Annual Threat Assessment of the Intelligence Community.” In his first sentence to both the
Senate Armed Services Committee on March 10 and the House Permanent Select Committee on
Intelligence on February 25, Blair said that the “primary near-term security concern of the United States is
the global economic crisis and its geopolitical implications.” He told the Senate hearing that “time is
probably our greatest threat. The longer it takes for the recovery to begin, the greater the likelihood of
serious damage to U.S. strategic interests. Roughly a quarter of the countries in the world have already
experienced low-level instability such as government changes because of the current slowdown.”

Most of Blair’s 45-page testimony is devoted to terrorist extremists. At the February 25 hearing before the
House of Representatives, he did not field a single question on China or on the “economic crisis and its
geopolitical implications.” Members instead focused on the prison at Guantanamo Bay, cyber terrorism,
and the situation in Afghanistan, Pakistan and Iraq.

Blair’s March 10, 2009, testimony to the Senate Armed Services Committee is located at
http://www.dni.gov/testimonies/20090310_testimony.pdf.

A transcript of Blair’s hearing before the House Permanent Select committee on Intelligence is located at
http://www.dni.gov/testimonies/20090225 _transcript.pdf.

“Global Trends 2025, A Transformed World,” from the National Intelligence Council, states that among its
“relative certainties” is the emergence of a “global multi-polar system” with the rise of China and India. By
2025 “a single ‘international community’ composed of nation-states will no longer exist. Power will be
more dispersed with the newer players bringing new rules of the game while risks will increase that the
traditional Western alliances will weaken. Rather than emulating Western models of political and economic
development, more countries may be attracted to China’s alternative development model.” The 99-page
report is located at

http://www.dni.gov/nic/PDF_2025/2025_Global_Trends_Final_Report.pdf.

World Technology Evaluation Center (http://www.wtec.org/)

The World Technology Evaluation Center is a private organization hired by government agencies to
analyze foreign technology development. In the course of my research for this hearing, | spoke with its
president, Duane Shelton.

“The little bit of scholarship that | do is pointing with alarm to China in science and technology,” he
explains. “I have been trying to get this in front of some members of Congress who might be aroused to do
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something about this, but | have had very little luck. They are up to their necks in alligators right now and
long-range problems like this take a back seat.”

Shelton’s views were typical among those involved in international science and technology issues. He says
the United States does not monitor the development of strategic and potentially “disruptive” technology
taking place in China. He recently read that virtually all of the key ingredients used in American antibiotics
are now produced in China. “I am currently writing about President Truman setting a goal of maintaining
leadership in science because of his experience in World War 11,” Shelton says. It was important for the
United States to continue inventing new technologies in the absence of war, which had just produced such
things as the atomic bomb, radar and penicillin. So Truman created the National Science Foundation. “And
now we found out that all of our penicillin is made in China, which is a potential adversary of ours,” says
Shelton. “This is shocking.”

Having conducted dozens of foreign technology capability studies over the past 20 years, Shelton says the
United States is no longer the world leader in many important areas. His organization just finished a study
on catalysts, a valuable and widely used technology, and found that there is little technical capability left in
the United States, much of it having shifted to China. “I think this is very alarming,” he says. “But | have to
tell you that as | try to convince other people, it doesn’t seem to get through to them.”

In the late 1980s and early 1990s, there was concern over these issues. The government created the Critical
Technologies Institute operated out of the White House Office of Science and Technology Policy. It was
busy putting together “critical technology” lists and contemplating policies needed to encourage their
development in the United States. “But over the years as more and more technologies were lost and the
manufacturing capacity went abroad and there were multiple sources of supply, our government just gave
up: ‘there is a free marketplace and we will always buy things in the market so don’t worry about it,” ” says
Shelton.

Today, China is investing huge sums in new technology, production capabilities and science and
engineering education. “Everything has changed overnight,” says Shelton. “A lot of people went to China
five years ago and they saw peasants pushing wheel barrels. But if you haven’t been there in the last year,
you are out of date.”

Panel Il: Discussion, Questions and Answers

HEARING COCHAIR MULLOY: Thank you, Mr. McCormack.

And we'll have now the questioning by the commissioners. Each
commissioner will get five minutes. Commissioner Reinsch.

COMMISSIONER REINSCH: Thank you, and | appreciate your
courtesy, Mr. Chairman. Unfortunately, I'm going to have to leave,
and I'll be back later, but | appreciate your letting me go first.

Dr. Gomory, | have a couple of questions for you. | want to
pursue a couple of the remedies that you've proposed and ask you to
flesh them out a bit.

On the corporate tax rate suggestion, that it essentially be a
differential rate based on company value added, can you say a little
bit, first, about how you would determine the value added in that
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context? And second, what do you think the impact of that would be
on the total number of jobs in particular?

It seems to me that your high value added companies are creating
important jobs and jobs we want; they're not necessarily creating large
numbers of jobs.

DR. GOMORY: Yes. Let me just take it in pieces. How would
you measure value added? 1'd just point out that value added is known
to be very measurable because that's what they measure in Europe.
They have a value added tax, and it's a straightforward thing. It's
revenue minus all the inputs to your company that you buy from the
outside of it.

So there's no question that value added is measurable because
it's being measured now in Europe and every country. So it's a
measurable thing.

Now your question about jobs. Very, very similar to the
question that always is raised when we find a way to automate
something. When you want to make something, people do lose jobs.
But they create also higher value added jobs. This would be an
incentive to do that.

In Westchester County where | live, there are a lot of very low
paid people making stone walls by hand. With this tax, there would be
an incentive for other companies--those jobs would still exist. It's just
the companies they represent would not be very profitable. The wages
would still be paid, but the profitability would be there, but it would
be taxed highly. High tax on the low productive per-person thing.

It's an incentive for people to invent another way to make stone
walls, and | can tell you there are other ways. Higher investment,
more robotics, things of that sort. And they would enter into that
field, and they would be low taxed.

So that is a way to drive innovation in our country and create
higher value to replace lower value jobs. We were a rich country
compared to the world because we dug ditches with machines, not
shovels. If we were trying to create jobs, we could dig ditches with
spoons. That's not the game. The game is to use backhoes. That's the
game that this would be pushing.

COMMISSIONER REINSCH: How would your proposal affect
the automobile industry?

DR. GOMORY: Well, the automobile industry is a very
productive industry. It would get a low tax. It's very productive per
person, yes.

COMMISSIONER REINSCH: Even though they have large
numbers of employees overseas, you'd--

DR. GOMORY: No, you only look at their domestic activities.
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COMMISSIONER REINSCH: Not their U.S. employment
relative to their foreign employment?

DR. GOMORY: Excuse me?

DR. GOMORY: Not at all. The only issue is, are these
folks providing a lot of output per capita in the U.S.? That would be
the only measure.

COMMISSIONER REINSCH: Okay. Let me ask you about the
trade balancing proposal.

DR. GOMORY: Yes.

COMMISSIONER REINSCH: The Warren Buffett proposal.

DR. GOMORY: Yes.

COMMISSIONER REINSCH: Do you think that's consistent with
our multilateral obligations?

DR. GOMORY: You mean like is it consistent with WTO and
things of that sort?

COMMISSIONER REINSCH: Yes. And other bilateral and
multilateral obligations.

DR. GOMORY: I've discussed that with lawyers, and there is
dissent among them. So | think it's, | believe there's a WTO provision
that allows a country that has a consistent trade deficit to do this sort
of thing. We are such a country. That's probably where it would come
out, yes.

COMMISSIONER REINSCH: Terry, are you one of the lawyers
that thinks it's WTO compliant?

MR. STEWART: I think the issue is could you structure
something that would be WTO compliant, and if you went off of that
particular provision, then perhaps you could.

COMMISSIONER REINSCH: I'm not sure what that means.

MR. STEWART: This is the opportunity to impose a duty across
the board where you're running a large balance of trade deficit. It's
what the U.S. did back in--

COMMISSIONER REINSCH: No, I'm trying to figure out what
you would do that is different from what Mr. Buffett proposed that
would make it okay?

MR. STEWART: | haven't read his proposal in a long time. So
my recollection of his proposal was that you would impose a duty
based upon the level of deficit that you were running to try to get to a
balance. Is that correct or--

DR. GOMORY: No.

MR. STEWART: No.

DR. GOMORY: That's not quite right. It was really a market-
driven thing, but it would have ended up with the effect that Mr.
Stewart is describing. Yes. But I've spent time talking to people
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about this. They think you can do it. Yes.

COMMISSIONER REINSCH: I'm out of time.

HEARING COCHAIR MULLOY: Yes. If 1 could just
supplement that. The Alfred P. Sloan Foundation did make a grant to
EPI, the Levy Institute, and some others to flesh out that proposal,
Bill, including looking at how you can make it WTO consistent, and
my understanding that study will be out within a month or so, and we'll
make that available to all the commissioners.

COMMISSIONER REINSCH: Good.

HEARING COCHAIR MULLOY: Mr. Wessel.

COMMISSIONER WESSEL: Thank you, gentlemen.

I'd like to follow up in part on Bill's line of questioning --these
are great informative charts. My hope is that they'll be in our hearing
record and we can post them on our Web site so that we can have peer
review and share them broadly--

HEARING COCHAIR MULLOY: I'm told by staff that we can do
that.

COMMISSIONER WESSEL: That's great. Let me, Dr. Gomory,
if 1 could, follow up for a moment, and you and | have talked in the
past. | think we share many of the same goals. We've talked about
corporate governance and some of the great work that Sloan has funded
in the past, not only what Pat just referred to, but on corporate
governance, on counting of intangibles, how one values the work
product and the investments we've done here in the U.S., in training,
retraining, and the skills that our workers have, et cetera.

At the same time, | have some concerns about the differential tax
approach because, and | believe it was during the NAFTA negotiations
again where the ITC did an evaluation of how workers would be
affected, which has been a proxy for many other trade debates, and
they said 70 plus percent of the American people would be
disadvantaged as they were lower skilled because they had less than a
college degree.

They said that high-skilled, high college-educated people would
be the beneficiaries, and those who did not have that level would not
be, and clearly we have to do something about our education level, et
cetera.

But if you use a value-added model as you're suggesting, a
General Motors could increase its value addition, if you will, assuming
it can maintain prices, by importing more foreign auto parts because
on a credit invoice method or on a VAT deduction method, you do it at
the value it's been increased at each stage of production.

As you pointed out, you subtract out the inputs into the system.
And | think that in some ways unless we are able to disaggregate this
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and go at it much more carefully, the system you're suggesting may
actually disadvantage lower-skilled workers. Not all of them are going
to be able to move up and stop using the shovels and using the
backhoes. We'd love all of them to, but that's not the way that the
system works.

So | think again the goals that you're suggesting are very
laudable.

In addition, the Buffett approach, | believe, allows for
gamesmanship, and, I've been arguing for my entire adult life policy-
wise that we need to do something about our trade deficit. However,
the Buffett approach, if you're talking about the certificate-based
approach where exporters earn certificates, for those with monopoly,
monopsony or other substantial power in our markets, they would keep
these certificates of the market and therefore limit the ability of their
competitors to be able to gain access.

So all I'm suggesting is | think there are no simplistic solutions-

-we need to find a way of debating all of this.
The question is for so long we have viewed China, Japan and others as
being unfair in terms of their trade approaches. Maybe we need to
become more like them. How would you change U.S. policies? That
the Chinese, the Japanese, the Europeans, what are they doing that we
should, in fact, adopt rather than simply continue to ask them to
dismantle their policies?

DR. GOMORY: Well, you’ve got a lot of questions there.

COMMISSIONER WESSEL: That's true. And 1| got all my
questions in under five minutes.

DR. GOMORY: So let me try my best to answer them. First of
all, on the question of disadvantaging lower skilled workers--1 think
there has been far too much emphasis placed on this educational
attainment. When we became the greatest economic power in the
world, which was in the 1920s-- it wasn't because our workers were
better educated. It was because our companies provided them a setting
in which they could contribute, notably a production line.

So we keep pointing to the education of our individuals. We
should be pointing at the ability of our companies to make them
productive. | think we're underestimating the human capabilities and
pushing it on the educational system.

With respect to gaming, the Buffett thing, we'd have to talk
about that in great detail, and we should fix it. But the merit of it is,
is that it looks at the result. All the proposals are about we'll do this
and we'll do that, and maybe that will balance the trade better. This
looks directly at the balance.

And so with these certificates, we're going to have balance.
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Then, people can start to play games with the certificates, but I think
it's a good direction and deserves serious consideration. All these
other things get talked about, but this thing, which depends on the end
result, doesn't, and it needs it.

COMMISSIONER WESSEL: Comments by the others on what
you think we should do differently?

DR. GOMORY: I think we should do different two things. We
should adopt some version of the tax | described, and we should adopt
some version of the Buffett proposal, but, in addition, in the first
panel and in many discussions in which | have participated, we're
always telling the other country to do this and do that. In my opinion,
they aren't going to. They're going to pursue their national interest.

| think we should pursue our national interest and put first things
we can control, not things we can try and persuade others to do.

MR. STEWART: | gave two areas where it seems to me you have
important opportunities from the U.S. government point of view. |
also think when you take a look, there is a strategic shift in the way
multinationals are behaving.

Historically, U.S. multinationals in particular, but also European
multinationals, had a model of supplying from a regional base, and
China is, at least in some cases, threatening that basic model, and one
needs to take a look, I think, at what is driving companies to change
their model.

| believe that the answer that will come back, it is the distortions
that are created by the wide range of issues that have been looked at
that make China appear to be the only place that one can have a global
shipping strategy from, even though take China out of the mold and
they wouldn't do that anywhere else in the world.

MR. McCORMACK: There has been a theme today: how do we
become more like them? Or adopt their strategies? And | think, first,
we don't really have a governmental apparatus that really studies, does
the analysis of what those are, and Clyde was talking about it this
morning. We heard him say that it would be great to get Intel and IBM
and others to discuss why their investment is going where it is. And
until you know that, it's very hard, I think, to counter it.

Second, Commissioner Reinsch asked this morning what is our
strategy? Should we attack them with trade rules and the like--or
should we play their game even though we think it's illegal?

Having covered science and technology, industry and government
since | started New Technology Week in 1987, | think there's an
American way to do this, too, and it's been successful. We created the
National Science Foundation after World War Il. We created DARPA.
We put a lot of money into science and technology. The Internet was
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not industrial policy per se, but it was generally the result of a
tremendous investment in research and technology.

I started New Technology Week in 1978at the height of the
Japanese competitive threat, and | got to know people like Bob Galvin
at Motorola and John Young at Hewlett-Packard and Bob Noyce at
Intel. We had real champions come, and they thought the way you deal
with this Japanese threat, at least one of them, and a very important
one at that, was by investing heavily in science and technology.

We saw the creation of SEMATECH. The National Center for
Manufacturing Sciences was created. You'll hear from OIDA, the
National Electronics Manufacturing Initiative was created.

There was a tremendous sense that for the United States, the
only way it could win the Cold War was we couldn't out-produce the
Soviet Union, but we could make sure that we were dominant
technologically. And for some reason in the last eight years, that's
just been off the table.

During that era when we had these incredible champions, and
maybe it's for the reasons that Ralph talks about, the divergence of
corporate interests and national interests but we don’t have them
anymore. But in terms of covering the Reagan era there was policy
debate about industrial policy and how to deal with Japan, but the
country had Alan and Clyde. | don't know if those people exist now. |
just don't know.

Maybe they do. Maybe they're somewhere at USTR, and we'll
know about them in 20 years, but they were pretty well-known back
then. And so | don't see that now. And | think after Ronald Reagan
did what he did, he became a hero among Reagan Democrats because
he was an economic nationalist. He was a reluctant one, but by 1987, |
was covering him closely, and he was as old as my grandmother, and
everything had kind of run amok in many respects, but in science and
technology, it's good to have things run amok.

It's good to have trial and error. It's good to pick winners and
losers because when you pick a loser, you're going to learn a lot from
it. That's the whole idea behind the trial and error method. So we have
our way. It's proven to work. We know it works. And in all this, the
rules dealing with China, trying to force them to float their currency,
man, that's tough, that's tough.

But there are some things that aren't. | think one of them is just
an absolute commitment to science, technology, innovation,
commercialization. We have the models here. Everybody else has
studied them. We have the Advanced Technology Program. We have
DARPA. We have these mechanisms already in place to utilize, and
that's at least one that's within our control.
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HEARING COCHAIR MULLOY: Commissioner Wortzel.

VICE CHAIRMAN WORTZEL: 1| have a longer question for Dr.
Gomory that, if we get around to a second round, I'll give him a few
minutes to talk about. Mr. Stewart, two of your tables really
attracted my attention, and I want to focus on them. China's imports
by state-owned enterprises and China's exports by state-owned
enterprises. And | want to turn our attention to national security for a
minute.

If you look at the number five import by China's state-owned
enterprises, in your table, today 74 percent of the imports by state-
owned enterprises are aircraft, powered aircraft, spacecraft and launch
vehicles--powered aircraft, spacecraft, and launch vehicles.

And then number 47 is turbojets, turbo-propellers and other gas
turbines. China has been historically horrible at those things, and--
although they've improved--they imported 68 percent today--in 2006;
only 50 percent today.

If you look at China's exports in that area, those things aren't
listed in the top 50 exports. They're not there. So you have a country
that is manufacturing maneuverable satellites to potentially impact
American spacecraft. You have a country that's doing a great job on
anti-satellite weapons. It's got new ranges of missiles, and it's doing
all that with foreign help.

It can't make an effective jet turbine engine for a tank or for an
aircraft or for a submarine, or a turbo engine for a submarine, and it's
importing all that.

It seems to me that one of the policy levers we need to think
about is how to make sure that they don't do a lot better and that they
don't begin exporting that stuff that they get to be a world-class
producer?

And so | would invite all of you to talk about mechanisms to
make sure that in those two areas, the United States is able to maintain
its competitive edge and protect its national security when you have
the Second Artillery of China threatening to use these missiles to sink
American ships.

MR. STEWART: Part of the challenge, it seems to me,
commissioner, that we have in an area like civil aircraft, what the
statistics show is what their industrial policy is, namely, that civil
aircraft is a state-dominated area.

The challenge is with so few major civil aircraft producers, you
already have commitments to produce in China certain pieces of the
big commercial aircraft as the price for a state-owned enterprise being
willing to continue to buy from American sources | suppose.

So the challenges, having transferred a certain amount of the
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technology and a certain amount of the manufacturing, we're not yet
seeing it in finished aircraft, but obviously one of their ambitions is to
be an internationally competitive aircraft producer, and with a good
part of global demand for aircraft projected to be in China over the
next ten, 15 years, there certainly is an incentive for them to get there.

Hard to see how you back away from them having that
opportunity other than putting a restriction on companies like Boeing
from being able to transfer that technology which is already being
transferred. So I don't have a good answer for you as to what you can
do.

VICE CHAIRMAN WORTZEL: Any other comments?

DR. GOMORY: No.

MR. McCORMACK: Good luck. | went to Japan in 1987, and |
toured around Japan with the Akio Morita, and we met with the
Keidanren, and also we also went to Mitsubishi Heavy Industries, and
they were pursuing all these technologies, and they said we targeted
your industry. We targeted your American aerospace industry. Look
out.

I've learned a lot from Toyota. | wrote a book about Toyota.
Toyota doesn't mind giving away its, quote, "secrets" because it's
trying to stay in front of everybody else, and I think for us to survive,
to prosper, | think that's pretty much what our strategy should be--we
can't stop technology from leaking or stop people from getting it.

When the Soviet Union put up their space shuttle, it looked
exactly like our space shuttle. I've just seen pictures on the Internet
recently of China's B-1 bomber. It looks exactly like ours, so you just
have to stay ahead. You have to stay ahead. Otherwise you're history;
you're toast.

There just has to be such a profoundly important and robust
commitment to science and technology in our country, and there hasn't
been.

The National Science Foundation's budget is $5 billion or $6
billion for research. That's our trade deficit in three days. The DoD
budget is $600 billion, $700 billion. NSF's is $6 billion. It's noise.
When 1 was dealing with the DARPA guys who are in charge of
technology, Steve Squires back developing advanced computational
techniques to create the petaflop computer--he always said that's
"noise."

So we have to do something other than noise to make sure that
we stay in front, ahead, vibrant, and to keep our companies healthy.

DR. GOMORY: Could I add something to your question? If you
pick a particular industry, say part of this aircraft industry, I think it’s
a mistake to say how can we keep it? If you have balanced trade, if
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you're losing this, you're going to make up for it somewhere else.

It's the threat that we're going to lose everything that is
disturbing. And that's why you may lose it because they subsidize
their aircraft part industry or something else. That's why balancing
trade is absolutely essential because otherwise they can take one damn
thing after another.

So if you don't address balanced trade, you're just going to fight
one losing battle after another.

HEARING COCHAIR MULLOY: Commissioner Blumenthal.

Thank you.

COMMISSIONER BLUMENTHAL: Thank you all very much.

President Reagan as an economic nationalist--1 guess we're all
economic nationalists now in terms of flashing marginal tax rates and
deregulating major parts of the economy. Certainly he was interested
in certain technologies to compete with the Soviets, SDI, but economic
nationalist | think may be pushing it.

I've read "The Gathering Storm™ very carefully, and | agree with
Mr. McCormack on the need for science and technology, which has
been downward since the end of the Cold War.

But let me ask you all three this question, which is what made
Japanese and Korean and German auto companies decide to invest
heavily in the southern states of the United States?

DR. GOMORY: In what?

COMMISSIONER BLUMENTHAL: In the southern states in the
United States? What policies did those states take to make themselves
attractive?

MR. McCORMACK: Well, Clyde mentioned it, just asking the
basic question, which is what will it take for you to invest here?

COMMISSIONER BLUMENTHAL: And what did it take?

MR. McCORMACK: | think Alabama put $350 million down on
the table, and that's been debated as to whether or not that was paid
off, if it was a worthy investment? | think North Carolina has
probably done--1'm not sure exactly how much--but they came to the
table with BMW. | think IBM invested in New York.

COMMISSIONER BLUMENTHAL: Wasn't it labor policies and
tax incentives and--

MR. McCORMACK: Partly, yes. It's all that.

COMMISSIONER BLUMENTHAL: Okay.

MR. McCORMACK: Uh-huh. I think that's one of the keys that
we have to--we don't know in this country why companies are
investing. One of the big stories that | covered in manufacturing in
the 1990s was best practices.

Companies studied best practices and adopted them. We haven't
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really done that in our country.

COMMISSIONER BLUMENTHAL: Are those investments by
Mercedes and DaimlerChrysler and Hyundai and Toyota and Honda, are
they good for American workers and are they good for the American
economy as investments in those particular states?

MR. McCORMACK: It's a rhetorical question; right?

COMMISSIONER BLUMENTHAL: Well--

MR. McCORMACK: Yes, absolutely.

COMMISSIONER BLUMENTHAL: So we actually know how to
do this? We actually know how to incentivize foreign companies to
invest in our country?

MR. McCORMACK: Our states do. Yes, | would say our states
do.

COMMISSIONER BLUMENTHAL: Anyone else on this issue?
We actually know the answer to Mr. Prestowitz' question before?

MR. STEWART: There's no company that has a facility in
America that doesn't know how to go after the states to help lower
their costs by providing incentives for locating or relocating where
they're located. So that's true for domestically-based companies and
for subsidiaries of foreign companies.

COMMISSIONER BLUMENTHAL: But, in general, this has
been good for the American economy, in your opinion?

MR. STEWART: There will be debates as to whether or not it's
been good for the American economy to have that competition between
the states. But certainly the states know how to go out when somebody
is looking to invest in the United States to get it invested in Alabama
or Michigan or California, where have you.

COMMISSIONER BLUMENTHAL: Do you think that those
investments have Dbeen good for the American economy? Those
investments by foreign automobile makers, in particular?

DR. GOMORY: Do I think so?

COMMISSIONER BLUMENTHAL: Yes.

DR. GOMORY: | think it's hard to know, but if I may mention
some related topics. There's been a stress on understanding that sort
of question, and one of the things that the Sloan Foundation did was to
found in 26 industries academic centers to do that kind of study. |
would suggest that you talk to our Automobile Center.

I've done that. And I've asked them this sort of question. For
example, what is the foreign content in a Toyota made in North
Carolina as compared to the foreign content of a Chrysler or a GM car?
And the answer is it's about the same. So what you really have done
is simultaneously Detroit has started to import a good portion of its
value and Toyota has created in North Carolina, for example, a place
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which also imports but adds American labor and so forth, and today
they're hard to distinguish between.

The net impact on the United States is partly to keep down the
wage level. Okay. So that the division of value add is a little
different from what it used to be. In other words, one of the
attractions of those states, of course, was that their non-union labor
was lower paid than union labor in Detroit, but if you look at the
actual performance, they're all using about the same technology. One
is not more efficient than the other. They have a somewhat different
labor scale, and that's about the only difference today.

COMMISSIONER BLUMENTHAL: Do you think the Japanese
and the Koreans are debating whether their companies by investing in
the United States are somehow being unpatriotic, and if they are,
would that be a destructive debate to have in the American economy?

DR. GOMORY: That's very hard for me to know what they're
debating, but I can tell you this, I remember quite a few years back
seeing a presentation by a Japanese computer manufacturer because
that's what | dealt with, when | was in IBM, and they put up a list of
what the company is there for. Number one on the list, and | never
forgot it, was create good jobs in Japan.

That was number one. Around number seven was profit.

COMMISSIONER BLUMENTHAL: But they're creating good
jobs in the United States, and if they otherwise didn't invest in the
United States, then they wouldn't be creating those good jobs in the
United States.

DR. GOMORY: | think if I were in Japan, | would be very
concerned that if | attempted to continue to compete in the United
States by shipping over completed vehicles, that I might have a
problem.

COMMISSIONER BLUMENTHAL: Is my time up?

HEARING COCHAIR MULLOY: Yes.

COMMISSIONER BLUMENTHAL: Okay. Thank you.

HEARING COCHAIR MULLQOY: Thank you.

Commissioner Slane.

HEARING COCHAIR SLANE: One of the impediments of
solving our deficit problem is the resistance that the government
receives from U.S. multinational companies. How do we change the
fiduciary duty of U.S. multinationals from a stockholder to include
other constituents?

DR. GOMORY: Well, I do think that one of the ways is to
reward companies that do what we consider the right thing. The first
thing, however, is the government has to say what it thinks is the right
thing.
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I sit on the board of a nameless global corporation and all we do
iS we move jobs out of the U.S. Now we're moving them out of
Mexico. Now we're moving them out of Scotland. AIll we do is
moving them to what we refer to as low-something companies. We do
that.

Nobody makes a peep on the board including yours truly. What
am | supposed to do? Say this is bad for the country? I've tried doing
that. And the answer is the country is not saying that to us. The
United States government is not asking this company or any other
company to keep jobs in the U.S. or to keep them in Mexico or to keep
them in Scotland. They don't have anything to do with that.

Number one, there is no reference point for a board of directors
to have other than profit maximization as its goal. Okay.

Second, if we were to enact a tax which made corporate
profitability in the U.S. high value add, then there would be a motive
to consider things of that sort, like jobs in the U.S. But right now it's
a vacuum. Even jawboning is not being done.

MR. McCORMACK: It's amazing.

MR. STEWART: It's an interesting question. | guess | would
start from a premise similar to Dr. Gomory, in that as presently
constituted, boards obviously have as their primary objective to look
out for the shareholders. In many companies shareholders include the
workers through retirement funds or pension programs where company
stock is part of what is being held.

From a corporate law perspective, one could look at the right of
what you might call minority shareholders, which would typically be
the role of employees. However, | think in terms of the overall issue,
vis-a-vis China and other trading partners--it comes down to the basic
government policies that have been put in place.

When you take a look just at something like the discrimination
we face on indirect tax versus direct tax, our inability as a nation to
come up with a system that relies more heavily on indirect tax, we
subject our domestic producers to as much as a 25 percent
disadvantage on imports that come in and compete against them, and
our exporters to a 25 percent tax over and above what they pay in the
United States.

Those are major disadvantages that are policy selections by the
government that ought to be addressed that are within our control that
don't have anything to do with what China does or doesn't do.

There are many policy options that China pursues that either are
subject to negotiation. We don't have investment obligations, and so
the bilateral investment treaty approach would be an approach that
could help address some of the problems our companies face in getting
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a fair shake when they move to China or when they consider investing
in China or when they consider not investing in China, but nonetheless
face barriers that would be WTO inconsistent or that could be
addressed through some other negotiation.

So | see my time is up. So I'll stop there.

MR. McCORMACK: | would say this, that Dan is right. Since
the Reagan years, we've been in an era of thinking the corporate profit
motive is going to save us, and our best long-term interests are going
to be carried by the interest of corporations.

But I think that model has proven to be wrong. | have covered
government being here for 26 years, and | think one of the frustrations
that 1 found within our government and people who are dealing with
these issues that you are talking about here is that there's only one
place really in our country that has the long-term interests of our
country within their purview of what they do, and that's within our
government.

Because the private companies are looking to maximize profit.
They are looking to move jobs overseas. And | think our government
infrastructure has been enervated by this inability to, unwillingness to,
allow/empower people to take risks, to look out for the long-term
interests of the country, to adopt, quote, "industrial policies,"” or
picking winners or losers, or corporate welfare, what have you.

There's that old saying in Japan that the nail that sticks up gets
hammered back down. Well, it's kind of happened in our country. And
we're paying the price for that. We are, everybody knows that with the
Wall Street meltdown.

We need to have a much longer-term view. We need to empower
people within our government to take risks, and when | mentioned
during the Reagan years, there were people like Bruce Merrifield and
Bob Costello and Clyde and others. They were empowered to take
risks, and | think that the one thing that I would love to see occur in
our country is that happening once again.

HEARING COCHAIR MULLQOY: Thank you.

Commissioner Videnieks.

COMMISSIONER VIDENIEKS: Gentlemen, good afternoon. It's
my understanding that U.S. R&D expenditure a part of GDP, is pushing
three percent, two-and-a-half, three percent total, government and
private, corporate.

But | understand the trend has been sliding a bit. Going down
from the highs of a few years ago, a couple decades ago, down to what
it is now. Our relative productivity apparently, employee productivity
and competitiveness relative to PRC are apparently sliding also. And
yet we still lead the world or are one of the leaders of the world in
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R&D expenditures. Where is this money going? That's a question for
all of you.

MR. McCORMACK: Nuclear bombs.

HEARING COCHAIR MULLOY: You want to start, Ralph, or we
can go across the panel.

DR. GOMORY: Well, I didn't quite follow whether you were
talking about--

COMMISSIONER VIDENIEKS: Has there been a shift in
destination of this R&D money? The money is there, a lot of it.

DR. GOMORY: | didn't quite understand whether you were
talking about government R&D or all private industry R&D or what?

COMMISSIONER VIDENIEKS: You can take them separately if
you wish, corporate versus government, but I'm basically interested in
aggregate amounts. The money is still big, it's out there, one of, we're
top, top of the world.

DR. GOMORY: Yes.

COMMISSIONER VIDENIEKS: Competitiveness is going down.
Where is this R&D money going? That's, my question and we'll have
to answer it someday.

DR. GOMORY: | think the spending on R&D does not
necessarily result in competitiveness. First of all, government
expenditure in R&D is very different from corporate expenditure in
R&D. So government expenditure--so let me just take the part I know-

COMMISSIONER VIDENIEKS: Basic versus applied maybe?

DR. GOMORY: Basic research-- we do a lot I think compared to
many countries. But basic research, which used to then result in new
industries in the U.S., because we were the only people who could read
the damn papers--it's a different world now.

You've got people in China and you've got people in Japan and
you've got people all over Europe who are just as capable of reading
the papers and translating them into action. Right. So it's very hard
to win by doing basic research.

So your competitiveness, which it isn't clear exactly how that
gets measured again, but let's say market share of something. Fine.
Competitiveness depends on (a) being able to know the latest; and (b)
translate it into product.

COMMISSIONER VIDENIEKS: Capital investment does
make the highly-paid U.S. worker more competitive than a lower-paid
worker with less capital back-up.

DR. GOMORY: Certainly.

COMMISSIONER VIDENIEKS: So my question is are we still
investing in capital that would increase the productivity of the worker
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or are we investing someplace else?

DR. GOMORY: Oh, I see. I misunderstood your question.

Yes. That would be a very interesting question to know, whether the
capital per worker--that's a different number than an R&D number
totally, and it would be interesting to know, and | don't have that in
my arsenal.

COMMISSIONER VIDENIEKS: Sir?

MR. STEWART: I'd be happy to supply information on the
private sector from the government stats after this. | don't know off
the top of my head where the changes occurred. When I've looked at
the issue in the past, you can typically correlate R&D expenditures and
to some extent capital expenditures with industry profitability.

And so the sectors that have had high profitability, one would
expect there to be high R&D, high capital expenditures. But I'm happy
to do that for each of the two afterwards.

COMMISSIONER VIDENIEKS: Thank you. We'll getit. Sir?

MR. McCORMACK: In my coverage of science and technology
over the years, | think I've heard a lot about the "valley of death” and
this kind of the mezzanine area that is between basic and applied
product research, and there's been a big debate in the last few years
about our investments in science and technology. If you invest in
nanotechnology, it gets applied in all products across the board.

If you're not making those products in the United States, then
why are you investing in that if it's benefiting everybody else? | know
people who have looked at our investments in solar power, for
instance, in photovoltaics, and it's like we don't make any of them
here. So that's a lot of great investment that's just benefiting others.

Nuclear power is the same. We don't have a nuclear vendor in
the United States, yet we’re still making tremendous levels of
investment.

When | came up to the press conference here for "The Gathering
Storm," the question | asked Senator Domenici and others was, okay,
you're going to put all this money in science and technology and in
R&D, but that's not the problem. The problem is you’ve got to
commercialize it. You have got to create jobs. You have got to create
a structure so that you've got economic development. Jobs are a big
deal, and that's not been a focus.

COMMISSIONER VIDENIEKS: The reason I'm talking about the
ratio, maybe R&D was the wrong approach, but the ratio of capital to
labor. There must have been a shift.

MR. McCORMACK: | think there's been a massive shift, and
now pendulum has swung. We're not producing in the United States.
A lot of our R&D is being conducted offshore because you can hire a
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scientist in India for $5 an hour; in the United States, it's $86 an hour.

So we have to figure out a way to get this pendulum back so it's
benefiting the United States, and right now it's not. All that
investment, it's questionable as to whether or not that investment is
benefiting the United States. That's a serious question that needs to be
addressed and I think is going to be starting to be addressed. All these
issues are starting to be addressed now because we're forced into it.

DR. GOMORY: Yes.

MR. McCORMACK: So that's the good news I think.

COMMISSIONER VIDENIEKS: Thank you.

DR. GOMORY: | think it's a very good question, and | think
you've illuminated, and | hope maybe our answers have, is that there
are different parts. There's doing the research. There's doing the
R&D. Then there's putting the investment into it so something really
comes out. And you can't just talk about one part as driving it. You
have to have all the pieces or you get nothing out.

MR. McCORMACK: DARPA was a good model because of the
whole idea of noise; they didn't want to invest a little bit. They needed
to get through that valley of death.

COMMISSIONER VIDENIEKS: But they lead the world. So it
may be noise to DoD, but it may not be noise to another department.
The bucks may be small depending on how you look at them.

MR. McCORMACK: Well, in preparing for this event, | started
calling around to see if anybody monitors foreign technology, and I
came across the World Technology Evaluation Center. They just
completed a report on catalysis research and how important catalysts
are in the entire industrial process. And | think in here it says that
catalysis results in like $1.3 trillion worth of GDP.

And then they looked at the United States investment, in
catalysis research, and it's minuscule. It's like $7 million, but the net
benefits are an industry that's $1.3 trillion. So for a little amount of
money, you can get a big impact.

COMMISSIONER VIDENIEKS: That's with the multiplier
effect, 1 guess, of high-tech S&T investment. Yes. Mr. Chairman, I'm
done.

Thank you.

HEARING COCHAIR MULLQOY: Thank you.

That was a very interesting discussion. Mr. Stewart, you were
going to be able to get some information that we could put in the
record?

MR. STEWART: Yes, I'll do that after the hearing.

HEARING COCHAIR MULLOY: That would be very helpful.
We're going to start a second round after I have my time, and then
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we'll go through. People have some second-round questions.

Here's my understanding. Alexander Hamilton when he was
Treasury Secretary after we got our independence, | think the British
wanted us to take manufacturers and we were to provide the raw
materials, and Alexander Hamilton said no, we're going to become a
manufacturing country.

And so there was essentially an industrial policy put in place to
help us do that. So this isn't a new game. And my understanding is
China looked out there and said, well, you know, if we provide the
low-cost stuff and the Americans do the high-cost stuff, they're going
to be bigger and more powerful and richer, and so let's figure out a
way for us to move up. They're like Alexander Hamilton, you know.
We're like Britain. And they said no, we don't like it that way, and
they developed a different way of looking at it.

Now, the AFL-CIO at their March meeting in Miami issued a
statement on "America Needs a Program to Maintain and Grow Good
Jobs.” In this statement, they say:

"It's time to realign corporate and financial interests with
national interests. All stakeholder concerns, not just the narrow
interests of the privileged few, must be addressed if we are to succeed
as a nation."

My understanding is the corporations now are focused solely on
shareholder value. My further understanding is that's a new
phenomenon essentially from what was going on in this country 35
years ago. There were more stakeholder interests involved.

I also understand that the CEOs have tied their own salaries to
the shareholder value. So if they increase shareholder value, they
increase their own well-being. And the companies have found they can
increase shareholder value by moving production and R&D out of the
country and shipping back to the country, which is different than the
Japanese companies do. Honda may make a car here, but they're not
shipping the cars from here back to Japan.

So | see that as a different way, and our corporations are doing
the other, making it there and then shipping it back. Is that from your
perspective the right analysis of what is going? | ask this because
we're going to be wrestling how to write a report to the Congress on
these issues.

Dr. Gomory, Mr. Stewart, and Mr. McCormack.

DR. GOMORY: | do think it is the right perspective. | would
only make one small inundation to your remarks, is that it isn't the
corporate salary. It's the CEO's compensation, the high management
compensation, which consists only in a very small way of salary
although people always talk about limiting that. There are bonuses
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and then there are stock options.

The bonuses depend on attaining a certain goal. Stock options
depend on the share going up. But the purpose of that change which
occurred in the last 25 years was precisely to tie the CEO's interest
and the upper management interest to that of the shareholder, and it
has been exceedingly successful in doing just that.

HEARING COCHAIR MULLOY: Mr. Stewart.

MR. STEWART: Commissioner, | would refer back to my
comment that the phenomena you identified, namely, companies
moving offshore and shipping back, is one of the fundamental shifts in
behavior that one sees, and whether that flows from corporate
governance issues is less likely in my view. | think it flows from an
imbalance between overall cost structures, incentives and policies of
trading partners that make it an easy decision for someone looking to
maximize profitability to pick.

And that in my view is an artificial framework that has been
created that we don't recognize because our system puts a primacy on,
quote-unquote, "free markets"™ even if the market that we're dealing
with is not a free market such as is a large--partly the case in China.

The other aspect that | think often not understood is that over
the last 50 years a lot of corporate America has moved from family
businesses. If you look at most major cities and you look at what has
historically been the corporate anchor, that's a family that has deep
ties to the community, and so you often find those families on the
names of hospitals and high schools and other things in the
community.

As those companies have been sold off from the families, you
lose that connection, and then it becomes an easier matter to simply
look at it as a chessboard and where do | move my pieces, and that
becomes a constantly evolving game.

HEARING COCHAIR MULLOY: Thank you.

MR. McCORMACK: In terms of my coverage on these issues,
your question is about the most intriguing issue I've covered in the last
eight years because | didn't ever hear of it until eight years ago, until
you had the domestic manufacturing group within the NAM saying our
interests are different from the multinational interests.

And to cover that story, it's hard. It's a hard story to cover, and
it's not been covered well, but it's absolutely the essential story of our
era. This idea of corporate interests diverging from national interests
is a very hard thing to put your hands around, but you have to ask the
qguestion.

If you ask that question of Caterpillar or of the companies that
are outsourcing or are global, you don't get really much of a reply
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other than the fact that they are doing what's in their best interests and
they have to do it in order to survive.

And you ask the small guy, and he's absolutely irate and he's
going out of business, and he's losing his ability to pay workers and
have communities that thrive. As a journalist covering this, it's
incredible to hear the passion of people who are in the small and
medium-sized businesses talk about how this is a major societal
change.

If the multinationals are no longer supporting Americans, then
what? If you have this whole system, this infrastructure fallout, and
then do Americans do? Do we all knit and grow gardens and become
somehow self sufficient. Do we all go back to the pre-multinational
days?

HEARING COCHAIR MULLOY: If I could, before we start the
second round, I'll just finish, and | won't take a second round.

MR. McCORMACK: Yes.

HEARING COCHAIR MULLOY: The other question, you said
that this is the way our system works, the companies are out pursuing
the profit, and I think you said earlier that the government should have
a voice telling what do you really want of your companies, and our
government doesn't say anything.

MR. McCORMACK: 1| think it might change. | think we might
see a change.

HEARING COCHAIR MULLOY: Why isn't our government
saying anything? 1I'd like for you to go across the board and tell me
that.

MR. McCORMACK: | talked to Representative Michaud and I
asked him the same question, and he said we have monied interests.
Basically he just came straight out and said it: Those who control the
debate are the people who have the money to influence and shape the
debate, and those are the organizations that represent these very large
companies. He says it straight out.

HEARING COCHAIR MULLOY: Does anybody else have a
comment on that one?

DR. GOMORY: 1 would agree, but I think we keep coming back
to the fact that the corporations are making a profit and that's their
whole goal, and the country needs GDP--right--and these two are not
the same. And the government is doing nothing to align them, and
that's why | propose the particular form of tax that I did, and in the
debate, they don't have a clear vision of this problem.

They are constantly getting input from my old company, good
old IBM, et cetera, et cetera, and that input is leave us alone, we're
doing just fine.
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HEARING COCHAIR MULLOY: Do you have anything to add?
Okay. Commissioner Wessel.

Thank you.

COMMISSIONER WESSEL: Thank you.

I'm sure we could not only have a hearing on this topic for the
rest of the day but probably for many, many weeks. Although we are a
U.S.-China Commission, the issue of corporate governance | think does
impact a lot of these issues.

I should point out that a corporation is a legal entity. It's
created by government or actually the laws that allow its creation are
created by government, and Commissioner Slane from Ohio has the
benefit of a dramatically different corporate structure there or
corporate law as it relates to the business judgment rule, where in
Ohio, a director of a public corporation is allowed to take the interests
of all stakeholders into account; a Delaware corporation has to address
the primary of the interests of the shareholders.

So there are some ways of looking at this, but it demands a much
deeper, longer-term discussion that really goes to the core of some of
our laws that have been on the books since the founding of this nation,
some since the '34 Securities and Exchange Act and subsequent to that.

Potentially the Research Working Group may want to discuss the
question of whether we can see any differences in how companies
operate based on their state of incorporation and whether there is some
impact on that vis-a-vis also family-owned institutions, et cetera?

That may be a project that is too big for us to undertake but
something worth discussing.

Mr. Stewart, I'd like to go back to your data for a moment, and
looking at the foreign-invested enterprise issue, when PNTR was
passed, the proponents heralded the ability to serve the Chinese market
as one of the most important benefits of PNTR.

As | look at these numbers and the research we've done over the
years, | look at these, many of the foreign-invested enterprises,
potentially as industrial tourism, that they are importing parts that are
largely being assembled and then re-exported rather than serving the
Chinese market.

Have you looked at the underlying data here, and would you
agree that what many of the multinationals that have gone over to
invest in China are, in fact doing is really using China as an export
platform?

MR. STEWART: I don't have good data on domestic
consumption in China. Certainly what you say is true, that there are
lots of imports by foreign-invested companies that are components that
go into products that are either sold domestically or exported to
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someplace in the world.

How big that difference is | can't tell you. You see large
increases on both the exports and the imports from foreign invested,
and it varies quite a bit. When you look at the IT sector, for example,
you see that there's massive semiconductors that are exported to China
and obviously all of the products in which semiconductors are used,
there's even larger increases in exports from China of those products.

The missing element is how big is the domestic market and how
much of the foreign-invested product is, in fact, being sold in the
domestic market? Certainly, from anecdotal information that I would
have from companies that I've talked to over the years, that will vary
quite a bit.

You have companies who view their investments as, first and
foremost, to serve the Chinese market and to supply certain products
for export, but I'm sure that you have some, some companies who have
invested to make that be the global source for Product A or Product B.

COMMISSIONER WESSEL: Do you have as a private sector
practitioner access to that information? |Is corporate reporting robust
enough? Is it done through BPI data to Commerce? How would we, if
we wanted to get further into this information and understand sourcing
patterns and consumption patterns get at it?

MR. STEWART: I'm not aware of any source, and as a general
matter public companies don't break China out separately. Some do,
but most don't. And so | don't think you could get it from a public
database.

You would need a survey done either by one of the business
associations, something of that sort. Now, the U.S. Chamber in China
may collect that type of information. | haven't looked at their most
recent report so | don't recall off the top of my head.

COMMISSIONER WESSEL: If the ITC were asked to do a study
such as that, would they through one of the questionnaires have
access?

MR. STEWART: Sure. They could do that through
questionnaires. You could do it through Fortune 100 and get a good
idea for at least some of the very largest companies what their
experience has been.

COMMISSIONER WESSEL: Okay.

HEARING COCHAIR MULLOY:

Commissioner Wortzel.

VICE CHAIRMAN WORTZEL: Dr. Gomory, l've never read
Warren Buffett's 2003 Fortune article. So I just missed that.

DR. GOMORY: It's really a beauty.

VICE CHAIRMAN WORTZEL: Can you briefly explain how this
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market in import certificates might work?

DR. GOMORY: Yes.

VICE CHAIRMAN WORTZEL: And then what, if you created
such a market
--what regulatory mechanism would you need to prevent manipulation
as people trade in certificates?

DR. GOMORY: Yes. Let me describe the second part. You're
sure you want to hear this?

VICE CHAIRMAN WORTZEL: Well, keep it simple. DR.
GOMORY: It's pretty straightforward because Warren Buffett is a
very straight thinker. And it's just this, that every exporter, suppose
he exports a million dollars' worth to any country outside the U.S gets
a certificate that says a million bucks export.

Any importer, and these things are sold on the market now, who
wants them, importers are not allowed to import—for example in a
million dollars' worth of goods unless they've bought the certificate.

VICE CHAIRMAN WORTZEL: Okay.

DR. GOMORY: So now you have a free market of selling these
certificates. Now the way this would work, at the beginning, since
there's a deficiency of imports versus exports, these things would go
for a high price, but as the thing equalized, it would get down to zero,
and you'd have balanced trade.

Now, as far as schemes for manipulating it, it would be like
manipulating any other market. You might try and corner this or corner
that, and so | would say whatever regulatory mechanism one has for
ordinary markets, and perhaps there's some deficiencies in them, would
be applied here also.

HEARING COCHAIR MULLOY: Thank you.

Commissioner Slane.

HEARING COCHAIR SLANE: One of our responsibilities is to
report to Congress recommendations on how to deal with this issue. |
just have a very simple question. Would we be better off talking to the
chairman of boards rather than the CEOs of these large multinational
corporations or should we go directly and solicit their input from the
CEOQOs?

DR. GOMORY: From the?

HEARING COCHAIR SLANE: CEOs or the chairmen of boards?

DR. GOMORY: In most companies today, that's the same
person, yes. | don't think you'll get a divergence of views. | think
that most boards of directors, and I've been on boards of directors for
25 years, and it has changed. Believe me the orientation of boards has
changed, and today it's all about share value, and it wasn't when 1 first
was around.
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You're going to just get, I think, from both of them a focus on
shareholder value, and | think they'll say, as a matter of fact, I have
some quotes at the end of my written testimony that the government
does something to change that, we're going to go straight ahead.

And they're really even suggesting the government should give
them an incentive for doing something else, but the government wasn't.
The Chief Economic Advisor of the previous administration said in
his annual report that off-shoring is good for the United States, and so
it makes it pretty hard for anyone else to go in a different direction.

MR. McCORMACK: I think right now we're at an inflection
point. People have realized, okay, we've done all this outsourcing;
we've forgotten that the engine for the whole world economy is the
United States. Uh-oh.

So | think we're at this point where the CEOs are reevaluating
now. Where do we make our investment? How do we make sure that
the U.S. market remains robust and strong enough? Because everybody
thought they were decoupled. GE's chairman Jerrey Immel was on the
Charlie Rose show, and said that if the U.S. economy goes soft, it's not
going to matter.

But it does matter, and | think all these other economists now are
beginning to re-evaluate their previous assumptions. We heard in the
first panel this morning about how all this investment in China might
backfire. 1 think there's definitely an opportunity here. It's very
important right now. We're at this moment where there's a sense we
have to gain control of the situation again.

| also think there's an intuitive understanding in the United
States that we have to start making products again. The products that
we're consuming have to start to be made in the United States so that
we're creating wealth in the country. And I think that goes all the way
up to the top to the CEO now.

HEARING COCHAIR SLANE: | keep reading this quote from
this professor of economics at Princeton, Alan Blinder
,who was the former vice chairman. And he says that we're going to
lose 30 to 40 million jobs to off-shoring in the next ten years.

DR. GOMORY: Yes.

HEARING COCHAIR SLANE: That's very, very disturbing, and
it flies in the face, Ralph, of what these people are saying.

DR. GOMORY: Of what?

HEARING COCHAIR SLANE: What this former government
official is saying, that off-shoring is good.

DR. GOMORY: If I may be allowed to reply, and I will try and
be measured and not get too--what that chap was saying is wrong.
Okay. Just plain wrong. | really know that sort of economics up,
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down, and sideways. Okay. I've written a book on international trade
with a very, very well-known economist. And it simply isn't true.

MR. McCORMACK: But there are so many people who believe
that it's true still.

DR. GOMORY: | know, but they don't read--they haven't read
the economic literature.

COMMISSIONER BLUMENTHAL: What is it?

DR. GOMORY: And I cite that--

MR. McCORMACK: The Mankiw line about how outsourcing
benefits the United States. We're better off.

DR. GOMORY: It's just wrong. Even if you take the simplest
economic example that everybody gets taught. England specializes--
England makes textiles well, but doesn't, their wine is crummy.
Portugal's really good at wine. Okay. It's true that free trade
improves things.

The British make all the textiles. Portugal makes all the wine.
They're both better off, but they never take the next step. What
happens if Portugal learns to make textiles? Have you worked that
out? I've worked it out. Paul Samuelson has worked it out. The
answer is the British standard of living goes down.

And most economists never make that step even in the simplest
example. So the guy is wrong. He's wrong theoretically; he's wrong in
practice. And it's a horrible thing.

HEARING COCHAIR SLANE: The government official is
wrong?

DR. GOMORY: Yes.

HEARING COCHAIR MULLOY: Thank you.

Commissioner Blumenthal.

COMMISSIONER BLUMENTHAL: Yes. | just wanted to correct
Mr. McCormack. We're in violent agreement on the need for science
and technology spending. But--

MR. McCORMACK: 1 did say that--

COMMISSIONER BLUMENTHAL: During the Reagan era was
when corporations all of a sudden misaligned with U.S. interests. It
has always been thus. I'm trying to think of the great halcyon days
when corporate interests were perfectly aligned with national interests.
I'm going through my American business history here.

MR. McCORMACK: What's good for GM is good for America.

COMMISSIONER WESSEL: Let's not have so much corporate
bashing.

COMMISSIONER BLUMENTHAL: There's always a creative
tension between government and business--we had trust busters during
the Reagan years and we had companies that wanted to invest in the
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Soviet Union in the oil sector, and that was put down. So this is some

imaginary time when corporations were aligned with national interests.
They do their bit and government does its bit to create fair

markets, free markets. So let's just put that premise aside for now.

| think there will be a question here, but | think the other thing I
wanted to correct you on is about science and the science policy in the
United States; one of the reasons we had a major boom is because we
were able to have immigration of Indian and Chinese and Taiwanese
scientists, to absorb the talent better than anybody else, to keep them
in Silicon Valley.

If you look at what's been going on in Silicon Valley over the
American boom really in high tech is that Taiwanese and Chinese form
great connections with their Silicon Valley counterparts, got capital,
got technological development, and brought some of it to Taipei,
brought some of it to Shanghai, but we're still keeping most of the
value.

| don't think it's this ratio that is the straw man that's set up that
because an Indian scientist is cheaper that he's taking somebody’'s job,
I think is just plain wrong. 1 think so another element of the policy is
to just keep the immigration and attractiveness of the American
economy open to the best talent which is something we've been good at
for so very long.

The question is, and it's kind of a leading question, but in China
you have a situation where we're all sort of saying that China is doing
so much right and therefore we should fear a "economic threat.”

I don't know what an economic threat is actually. | know what a
military threat is. That does concern me with respect to China.

But, in China, you do have an alignment, and it's a particular
party and company. So its party-company interests more so that
national and company interests. There's a lot of corruption because of
that. There are a lot of bad loans that go out. China is, in this
recession, is facing 20, 30 million job losses at a minimum.

This is also a leading question, but which economy would you
rather have? The American economy or the Chinese economy, which,
is throwing a lot of money into industrial policy, and hoping that they
get some brand for national prestige reasons. but the Chinese
economy is aligned with a party, and there are examples of that in Nazi
Germany and in Italy, but it didn't work so well for them.

So the idea that this is somehow posing a long-term economic
threat, again, | ask you which economy would you rather have, even in
this global recession? The Chinese economy or the American
economy, which part of the world would you rather be part of?

MR. McCORMACK: I'd be amazed if anybody in the United
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States would say the Chinese economy.

COMMISSIONER BLUMENTHAL: Okay. Thank you.

MR. McCORMACK: Really. But you might want to ask that
question in five years. That might be a different answer in five years.
We have 31 million people who receive food stamps right now and 45
million or 50 who don't get health care.

COMMISSIONER BLUMENTHAL: What is the Chinese
economy going to do in five years to make it more attractive? What
are you seeing now in the Chinese economy that they're doing right
now?

As | said in the earlier panel, we're all repeating the same exact
impulses we had before. We're spending a lot and going into deficit,
and they're buying our debt, and they're trying to get back to an
export-led model.

What do you see in the Chinese economy right now in terms of
major structural reforms that would make you say that in five years
they might have a more attractive economy.

MR. McCORMACK: Well, I'm thinking about our economy. |
looked back at my reporting three years ago, and we did not pressure
China. We did not want to pressure China on their currency because
there was a concern that Chinese financial system would collapse.

That's what the concern was. That's why we didn't approach
China and try to force them to float their currency, but it was our
financial system that has now collapsed. We'll find out the
repercussions of that in five, ten years, | think.

COMMISSIONER BLUMENTHAL: Is China doing anything
today to fix its basic structural imbalances? Its demographic
problems? Its pension problems? Its over-savings? Its overreliance
on the export economy? Is there any evidence to back up the claim
that in five years China will have a more attractive?

I'd like some evidence that the Chinese are doing something
today that will make them more attractive in five years.

DR. GOMORY: Today we're in a crisis. But let's just back up a
year and ask what happened the five previous years? That's reality.
That economy grew at about eight percent. That's a very good rate.
That's what they were doing right.

HEARING COCHAIR MULLOY: Good. | want to thank this
panel. 1 want to thank Dr. Gomory for coming all the way from Sun
Valley, Idaho to be here today.

And, Mr. Stewart, thank you for your wonderful testimony that

we'll put up on the Web site and those great statistics. Thank you, Mr.
McCormack for providing us with your monthly report and for your
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testimony here today. You have all made a great contribution and we
appreciate it very much.

DR. GOMORY: Could 1 say one thing? I'm sure I'm
representing the views of the three of us. We're grateful to you
because you are addressing a terribly important problem that most
people neglect. So we would like to thank you.

HEARING COCHAIR MULLOY: Thank you.

COMMISSIONER BLUMENTHAL: Thank you very much.

HEARING COCHAIR MULLOY: We will reconvene at 2:00
o'clock for the next panel.

[Whereupon, at 1:00 p.m., the hearing recessed, to reconvene at
2:05 p.m., this same day.]
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AFTERNOON SESSION

PANEL Il1l: CHINA’S TELECOMMUNICATIONS AND
INFORMATION TECHNOLOGY (IT) INDUSTRIES

HEARING COCHAIR SLANE: This is our third panel which is
going to address the development and growth in the
telecommunications and information technology industries of China.

We're particularly interested in hearing about the role of the
Chinese government in the market structure.

Richard Suttmeier is Professor Emeritus at the University of
Oregon and a former Director of the Center for Asian and Pacific
Studies. Dr. Suttmeier specializes in Chinese and Japanese politics,
science, technology and international relations.

His current research includes study of China's scientific
community, the role of science and technology in U.S.-China relations,
and a longer-term study of Chinese approaches to the management of
technology and environmental risks.

Andrew Szamosszegi is a Managing Consultant with Capital
Trade Incorporated, who specializes in international economics and
trade policy. He has consulted for U.S. and international clients on a
wide range of topics ranging from the impact of trade liberalization
and currency valuation issues to technical aspects of antidumping and
countervailing duty margins.

Denis Simon is a Professor at the Penn State School of
International Affairs and he focuses on international and comparative
business strategy, technology innovation and global management of
technology with a special reference to China and the Pacific Rim.

Dr. Simon has established deep government, business and
academic relationships in China and is well-known for both his
scholarly and entrepreneurial accomplishments.

Dr. Suttmeier, would you start, please?

STATEMENT OF DR. RICHARD P. SUTTMEIER
PROFESSOR EMERITUS, UNIVERSITY OF OREGON
EUGENE, OREGON

DR. SUTTMEIER: Yes. Thank you, Mr. Chairman, a pleasure to
be here.

I come at this, as you suggested, as somebody who sort of works
on science and technology policy, but has had a long-standing interest
in industrial policy, in part from teaching on Japan, and having done
research in Japan at an earlier stage as well.
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That experience with Japan alerted me to the fact that this issue
of technical standards, which Alan Wolff mentioned this morning, is,
in fact, a very central question for industrial policy. When the
Chinese government began to talk quite a lot about standards shortly
after their accession to the WTO, | began to look into that question a
little bit, and have now produced several reports dealing with Chinese
approaches to technical standards.

So part of my remarks here will be drawn from these reports. A
copy of the latest is submitted here for the record. And then I'll make
a few additional comments on industrial policy.

I do think, as suggested this morning, that this is an
international problem that we're talking about today; it's not simply a
bilateral problem. When we look around the world, we find
governments all trying to reach some kind of new integration of the
protection of national economies and accommodating the dynamic
flows of technology and investment that happen internationally. |
think it's important to keep that in mind to start with.

Secondly, it's also a little bit tricky to try to nail down exactly
what Chinese industrial policy is. In part, that's because China is
changing so very rapidly, with the result that industrial policy of the
early 1990s and mid-1990s is no longer the industrial policy of today.

Ownership is changing in China. Levels of technology are
changing in China. Relations with the international economy are
changing. And as a result, we see very significant movements from a
country primarily concerned with absorbing foreign technology to one
very much committed now to developing its own, and with that
objective, a very aggressive science, technology and industry program
for the current Five Year Plan and for the next 15 years.

So with that, let me just try to address very briefly the points
that you put to me in your letter of invitation. One question had to do
with the ways in which China's R&D programs tend to support the ICT
industries. There is, no question, as my written submission points out,
that ICT is a very high priority area for China, as it is for most other
countries, and indeed we find it emphasized in China's national R&D
programs. It has been in the 863 Program, until now focusing on so-
called third generation telecommunications, and there is now in the
new long-term plan, 2005 to 2020, a major commitment to fourth
generation technology.

And | think it is the latter that we really should be focusing on
at this point, rather than revisiting some of the problems with 3G.
However, as | point out in the written statement, the 3G problems
illustrate the pitfalls of industrial policy. Indeed, looking at 3G, |
think one could argue that China on balance has not been all of that
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successful with its industrial policy with regard to standards.

The 4G is worth noting for a couple of reasons. First, the
amount of money that will be spent on it will be much, much more than
anything done on 3G. More importantly, the base of participants, the
stakeholders who are being created for this 4G program, is much
broader. Our work suggests that when you have a broader coalition of
interests, that tends to be good for the acceptance of the standard.

Most importantly, this new work, | think, will be done much
more by Chinese companies as opposed to research institutes and
universities. So the old problems of getting research out of institutes
into the marketplace will be, I think, less of a problem.

What about Chinese overseas expansion of its telecom industry?
Yes, indeed, one can see that especially | think with regard to the
equipment manufacturers. Huawei and ZTE, for instance, have been
very successful, I think, in expanding especially to second and third-
tier markets. As | point out in the paper, we see some evidence of
successful penetration of first-tier markets as well.

The service providers are somewhat less internationalized,
although some of you may know that China Mobile, the biggest mobile
carrier in the world did, in fact, acquire a wireless telecom company in
Pakistan.

Third, with regard to the reorganization of the telecom industry
you asked about, I think China is now in a shakeout phase, and this
could last for some time. As some of you know, the reorganization has
led to the establishment of three major service providers. Will this
enhance the ability of those providers to expand internationally? |
think not. | think that probably the big focus in the near term is going
to be just making that reorganization work domestically.

There are obvious problems of corporate cultures which have to
be intregrated, and there is also the issue of the implementation of TD-
SCDMA, the indigenous Chinese 3G standard, which has been assigned
to China Mobile.

So where does all this leave us in terms of implications for the
U.S.? | just got back from China last week, and | was thinking a little
bit about how one returns from China today in comparison with the
way one returned from China in 1978, the time of my first visit.

In 1978, we were still thinking about the legacy of Maoism and
how it was intended to make China a revolutionary society. Yet, at
that time, China was the deadest, most “unrevolutionary” place in the
world. Not too much evidence of change. You arrived back in the
United States and you said, wow, this is really a revolutionary society,
one that's really dynamic and on track.

Today, the feeling is quite different. Today, you get the sense of
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a China that is really very dynamic, very much on the move, filled
with problems which | allude to in the paper. The U.S. on the other
hand, seems to be asleep. We don't quite know what we're doing with
regard to globalization, the nature of our economy and, with all of its
resources, and we seem to be letting our scientific and technological
leadership on which past dynamism rested, slip away. As a result, the
impression today, | think, is quite different from what it was 30 years
ago.

What | suggest in the paper is that we need the network qualities
of globalization, and with that I think the key question is how do you--
how does any country--capture the positive network externalities of
globalization? | think the Chinese have been extraordinarily clever at
this whereas we have been somewhat overwhelmed by a combination of
the negative externalities and our own domestic problems.

How do we get the network to serve us? A critical part of that--I
suspect my colleague, Denis Simon, will say something more about
this--has to do with high-level human talent. The competition for
talent is a very, very major part of this new world, and I think the U.S.
has traditionally done exceptionally well as being a magnet for that
talent.

For a lot of reasons--new opportunities elsewhere, our ill-
conceived and implemented immigration problems—this is changing.
We can go into this in Q&A if you want.

Export control questions, | think need some attention. We have
this new report from the National Academy of Sciences that warrants
attention, whether you agree with all the conclusions or not, but it
does raise some important questions.

Foreign investment issues, | think, are going to come up. Again,
it has to do with this whole question of the United States being a
magnet for foreign investment. China, given its size, given its
technological level, is going to be an increasingly interested party in
investing in this country, but we haven't really shaken out what the
national security questions really are.

The experiences thus far, as | suggest in the paper, are not so
illuminating. But fundamentally, | think I'd subscribe to the points
that were made this morning, about the importance of the U.S.
maintaining an ecosystem for innovation. We just have to run faster.
Our problems with our economy—and where we are going as a society-
-are not principally problems derived from China's industrial policy.
In this whole question of the 1978 to 2009 comparison, you don't
explain that change as a result of policy alone. Something
fundamental is happening with the cultures of the two countries, their
motivations, what's driving them, their visions, and so forth. We need
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to become far more sensitive to these changes. In this, the question of
the revitalization of U.S. science is important. And ultimately | think
that comes back to questions of primary and secondary education. So
the human resource dimension of our challenges, | think, is one that
has to be given a lot of attention, and it doesn't get as much.

Thank you.

[The statement follows:]

Prepared Statement of Dr. Richard P. Suttmeier
Professor Emeritus, University of Oregon
Eugene, Oregon

Written Statement to the US-China Economic and Security Review Commission
Hearing on China’s Industrial Policy And Its Impact on US Companies, Workers
and the American Economy, March 24, 2009

Richard P. Suttmeier
University of Oregon

The subject of today’s hearing is an important one for a variety of reasons. It is
important for the US as it seeks to define appropriate policies for relations with a rapidly
changing China. It is important for China, as well, as it seeks to refine the policy
environment for its developmental trajectory in the face of new domestic and
international contingencies. It is also important for the larger international community
which must both accommodate China’s emergence as a major economy, and force in
science and technology, while also struggling with the reconciliation of national self-
interests, international processes of technological innovation, and the building of
international regimes for the governance of a global knowledge economy. The issues
before us are not simply those of a complex bilateral US-China relationship. They are
rather symptomatic of the challenges facing many countries as they attempt to prepare
domestic industries for interactions with global production and innovation networks.

Our topic is also one that is not easily understood. China’s industrial policy, and it’s
approaches to the building of pillar or strategic industries, continue to evolve as the
economy becomes more complex in terms of ownership, levels of technology, and
relations with players in the international economy. And, increasingly, industrial policy
engenders dissensus within China, thus making the domestic politics of industrial policy
also more complex. A central question for any national industrial policy, and one which
China struggles with now, is the proper role of the state in guiding industrial
development. Once taken for granted, the answer to this question in China today is
increasingly contested as China attempts to conform with its WTO obligations, as
Chinese companies discover that their interests are no longer automatically aligned with
those of the state, and as increasingly cosmopolitan government officials come to
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understand that national industrial policies which do not recognize and accommodate
global trends in research and innovation invite costly failures. Let me illustrate some of
these points with reference to our recent work on ICT standards as a tool of industrial

H 1
policy.

There is no doubt that the Chinese state regards the telecommunications and information
technology industries (hereafter, ICT) as central to national security and economic well-
being. In this, China is no different from the national governments of a number of other
countries, including our own, which have used industrial and technology policies to
promote these industries. In China, the recent government reorganization to create the
Ministry of Industry and Information Technology (MIIT), which has as part of its
Chinese name (Gongye Xinxihu Bu) the concept of “infomatization” (xinxihua), implies
that advanced information technologies are intended to be diffused throughout society,
including to the industrial economy and the national defense system. Not surprisingly,
therefore, ICT research has been included in major state-supported national R&D
projects, such as the 863 program, and in the new 15 year Medium to Long-Term Science
and Technology Plan. Included in the latter, for instance, is a large project on “Next-
Generation Broadband Wireless Mobile Communications Network,” focused on the
development of fourth generation (4G) telecommunications technology, which is
expected to receive more than 70 billion yuan over the course of the project.” The
national R&D system has taken technical standards development as a key task, special
R&D programs for standards have been initiated, and tax and procurement policies are
being used to incentivize Chinese enterprises to become centers of intellectual property
development and standards initiatives. In addition, direct R&D support is being offered to
enterprises. In the ICT sector, for instance, Huawei and Datang reportedly have been
awarded new “national laboratories,” an institutional designation that leads to preferential
funding that had previously been reserved for research institutes and universities.>

Large R&D projects of this sort, however, have not always enjoyed the success which
might be expected from the heavy investment of resources they have received. This is
well illustrated by past work on 3G technology and, in particular, the development of the
Chinese TD-SCDMA 3G standard. Although TD-SCDMA was recognized by 1SO as
international standard in 1999, China’s ability to incorporate the standard into

! Scott Kennedy, Richard P. Suttmeier, and Jun Su. Standards, Stakeholders, and Innovation: China’s
Evolving Role in the Global Knowledge Economy. Seattle. National Bureau of Asian Research. NBR
Special Report Number 15. September, 2008.

2 http://english.caijing.com.cn/2008-02-25/100049443.html. Accessed March 20, 2009.

¥ See Caijing Annual English Edition, December 2007, http://www.caijing.com.cn/English/Cover/2008-02-
20/48880.shtml and http://www.
caijing.com.cn/English/Editorial/2008-02-20/48880.shtml.
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commercially viable innovative telecommunication systems has been a long and drawn
out affair, with Chinese telecommunications companies only reluctantly accepting it.

Chinese efforts to support a distinctive Chinese 3G standard illustrates a number of
problems with the development and implementation of Chinese industrial policy more
generally. First, in spite of the technical contributions made by Chinese researchers, the
standard also relied heavily on foreign technology.* Thus, in spite of suggestions that
China seeks greater technological self-reliance in its industrial policy, maintaining an
openness to international technology flows will continue to be an important part of
technological development going forward. As with other standards, such as the WAPI
(WLAN Authentication and Privacy Infrastructure) security standard for local wireless
networks, TD-SCDMA was aggressively pushed by its developers and bureaucratic allies
to the point of securing government support without necessarily considering the interests
of other Chinese stakeholders; in this case, important telecommunications companies
who had a vested interests in commercially viable 2G legacy technologies more
compatible with the other two international 3G standards (WCDMA and CDMA 2000).
Thus, in keeping with classical critiques of industrial policy, predictable rent seeking
behavior by special interests seeking bureaucratic sanction emerged and came into
conflict with the market-based technological judgments of the Chinese service providers.
The development of operational TD-SCDMA systems has been further complicated by
efforts to reorganize the telecommunications industry. The now reorganized industry
involves competition among three service providers each having a license for a different
3G technology. Thus, the TD-SCDMA standard is licensed to China Mobile, the world’s
largest mobile operator (which absorbed China Tietong), while China Telecom has a
license for a CDMA 2000 system, and China Unicom (which merged with China
Netcom) is licensed to develop W-CDMA technology.

The reorganization itself raises some interesting questions about industrial policy. By
licensing three separate and competing technologies, the Chinese government appears to
be adopting a position of technology neutrality vis-a-vis Chinese and international
standards, seemingly in support of the principle of market competition. On the other
hand, the delays in licensing which have occurred over the past several years have been
interpreted as a form of state intervention to allow time for further development of the
less mature TD-SCDMA technology. In addition, the assignment of the TD-SCDMA
license to China Mobile, which has a much larger mobile subscriber base (over 400
million, in contrast to Telecom’s 43 million and Unicom’s 125 million) could be
interpreted as tilting the competition towards the stronger player as the chosen champion
of the Chinese standard. On the other hand, Chinese industrial policy has often sought to

* Chinese share of the patents in the standard, reportedly, was only about 7%. Yan Hui, “The 3G Standard
Setting Strategy and Indigenous Innovation Policy in China: Is TD-SCDMA a Flagship,” Danish Research
Institute for Industrial Dynamics, DRUID Working Papers, no. 07-01, 2007.
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promote competition. Thus, the less mature technology was licensed to the stronger
company in order that competition be maintained. Should Telecom, and especially
Unicom (which has the second-largest subscriber base), provide better quality service,
based on more mature technologies, Mobile’s advantage could erode. Further
complicating the picture are the problems of making mergers work, as companies that
have developed under competitive market conditions face the challenges of dealing with
the corporate cultures of new partners whose traditions are in a planned economy.

The 3G story in China illustrates both possibilities for effective industrial policy, but also
its pitfalls. Through government policy efforts China has been able to establish an
international standard for next-generation mobile telephony and seems ready, finally, to
establish the standard in a large commercial system. Many observers both inside and
outside of China, however, would be loath to regard the 3-G story as a success, however,
given the costs it has imposed on service providers, and the cost to consumers in terms of
delayed rollouts of 3G service and the likelihood that the service may not employ the best
available technology. A far stronger case for the TD-SCDMA program can be made if it
is regarded as an expensive learning technology which will put China in a much stronger
position to compete in 4G technology. For instance, for 4G, there will be more companies
involved as stakeholders in the development of the technology, and more of the R&D
will be performed in corporate labs, rather than in government research institutes and
universities.

Chinese industrial policy will be measured, in part, by the success of its key companies
abroad, and Chinese telecommunications companies are certainly beginning to make their
presence known internationally. Among service providers, for instance, China Mobile in
2007 acquired Pakistan’s Paktel and established CMPak, now a wholly owned subsidiary
of the parent company. China’s telecom equipment manufacturers, especially Huawei

and ZTE, have been considerably more active in terms of international expansion. Both
have become important international suppliers of telecom equipment in second and third
tier markets, and are beginning to make their presence felt in first tier markets as well.
For instance, Huawei reportedly has secured a contract from TeliaSonera to deploy the
world’s first 4G commercial network in Oslo, which should begin operations in 2010.°

An interesting question about this expansion is the extent to which it leads to the
diffusion of Chinese technical standards abroad. The evidence is not clear. Successful
companies, like Huawei and ZTE, are now investing heavily in their own R&D at home
and abroad and are incorporating innovative Chinese technology in the products they sell
internationally. However, market-based companies are driven primarily by solutions
that work and thus are drawn to the use of established international standards where these

® http://www.chinatechnews.com/2009/01/20/8544-huawei-deploys-first-4g-commercial-network-in-
norway/. Accessed March 18, 2009.
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offer the greatest functionality. Thus in the Oslo project, Huawei appears to be offering
innovative fourth-generation telecommunications base stations that can handle 4G
standards derived from WCDMA (WCDMA/LTE) and CDMA (CDMAV/LTE), and not
from TD-SCDMA. It is interesting to note, though, that in May, 2008, China sponsored a
20 day seminar on Chinese approaches to standardization for officials from African
standardization bodies. In this, China seems to be proselytizing Africa in ways which are
reminiscent of recent US and the EU sponsored standards workshops and seminars
intended to proselytize Chinal!

As we observe the evolution of Chinese industrial policy, especially as it relates to
technical standards, we can see that it is responding to the complexities of global
innovation networks and the new technologies they generate, in a way which points to
active policy learning. The crude attempt in 2004 to mandate the WAPI standard for
wireless devices has now given way to a far more sophisticated appreciation of the need
for industrial policy to conform to market forces and the norms and processes of
international institutions, including standard-setting institutions. Efforts to impose strict
uniform national limitations on the participation of foreign companies in Chinese
technical committees for standard-setting reportedly have given way to a somewhat more
relaxed approach in which technical committees can set their own rules for foreign
participants that are wholly-owned or joint venture firms that are legally registered in
China.® These rules, no doubt, will still be under the influence of state bureaucratic
parents, but the overall policy is one that subjects techno-nationalist objectives to some
of the realities of techno-globalism.

Chinese industrial policy shares with the industrial policy experiences of other East
Asian countries in having both successes and failures. The successes, often achieved at
great - and in some cases, arguably, unnecessary - costs have come as a part of the
national “catch up” strategies that have transformed poor agricultural countries in the
region into the ranks of technologically capable, middle-or wealthy country status. The
ability to mobilize resources and direct them towards state selected priority sectors has
been key to this catch-up strategy. But, as with its East Asian neighbors, there comes a
time when the challenges of moving beyond catch-up make old policy modalities a
liability. Parts of China still have a very long way to go before the catch-up phase is over,
but clearly some sectors are approaching - or are at - the stage when catch-up industrial
policies must give way to new approaches. China’s leaders appear to recognize this fact
and have called for the creation of a China by 2020 which is an “innovative society,” and
an industrial leader in new science-based industries, including ICT. Opinion is divided,
both in China and abroad, as to whether these goals are achievable and as to the
instruments being used to pursue them. In many ways, the trajectory of Chinese high
technology development is very impressive, but we should also recognize the many

® Personal communication. Beijing, March, 2009.
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problems China faces to maintain that trajectory.” Nevertheless, as frequent visitors to
China can attest to, there is an increasingly sophisticated and cosmopolitan vibrancy to
the place which would lead one to place one’s bets on significant industrial and
technological achievements over the coming decade.

Given this likelihood, the US must prepare itself for a far more competitive China in
areas of high technology and science-based industry where we once enjoyed comfortable
leads. While it will want to continue to monitor Chinese industrial policy to assess
China’s compliance with its WTO commitments, and engage China on a variety of
bilateral trade and investment issues, the US must confront the need for its own
revitalization and realize that revitalization is inseparable from our growing
interdependence with China. This requires some serious rethinking of our interests vis-a-
vis China, and a far more proactive approach to securing long-term benefits for the US
from the successes of China’s industrial and technological development. Chinese
industrial policy need not lead us into a zero sum game, especially if we recognize that
the challenges from China has less to do with Chinese industrial policy than with our
failures to solve chronic problems keeping our nation from reaching its potential. A
number of interrelated issues have to be faced by the US political system, the resolution
of which requires far more effective bipartisan congressional leadership, and executive-
legislative cooperation, than we have recently seen. These include:

1. Global Competition for Talent. Due to the relative underdevelopment of research and
education conditions in China, and the superiority of those conditions in the United
States, the US has long been a magnet for science and engineering talent from China.
But, as a result of pro-research and education policies being pursued by the Chinese
government, the advantage once possessed by the US is fading. As Chinese students seek
advanced degrees in their own country, as generous research support from the Chinese
government makes the salaries, equipment and facilities in China competitive with those
in the US, and as economic conditions lure Chinese technical entrepreneurs to invest their
energies in home markets with remarkable growth opportunities, the trans-Pacific
competition for talent will intensify. One should note that this competition is not solely
limited to Chinese scientists and engineers. China seeks to attract talent from around the
world much as the US has long done.

2. Immigration. This competition for talent moves immigration policy to the center of the
economic revitalization agenda, as illustrated, for instance, by the concerns of US high-
technology companies in their efforts to recruit highly skilled Asian immigrants.
Although some progress has been made in reconciling US traditions of free movement of
people with the security concerns expressed in tightened post-9/11 visa policies,

" See, Richard P. Suttmeier. “The Discourse on China as Science and Technology Superpower: Assessing
the Arguments.” Presented at the “International Symposium on China As a Science and Technology
Superpower” Organized by the China Research Center Japan Science and Technology Agency Tokyo,
December 9-10, 2008. Submitted for the record of this hearing.
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problems remain. Chinese scientists often have been unable to get visas in time for
important professional meetings (including meetings of technical committees for
international standards development), for instance, and this has not only produced
considerable antipathy towards the US in the Chinese technical community, but has also
led US companies and professional societies to convene their activities outside of the
United States. Less than welcoming immigration policy has not helped in the competition
for talent. Since the success of Chinese industrial policy, especially in next-generation
science-based industries, ultimately depends on the quantity and quality of technical
personnel available, US visa policy should be seen as a factor affecting the success of
Chinese industrial policy.

3. Export controls. There is a need to reassess whether controls over high technology
exports hit the right balance between the promotion of trade in industries where the US
enjoys comparative advantage and the protection of strategic technologies in the face of
Chinese security challenges. Special attention should be given to “deemed exports,” or
the movement of technology acquired by foreign researchers who participate in the work
of American companies, universities, or government laboratories. The analysis and
recommendations of “Beyond Fortress America,” the recently released report on export
controls and visa policies by the National Academy of Sciences, warrant priority
attention. Chinese colleagues take great pleasure in pointing out that US export controls,
while limiting technological capabilities in the short run, have often forced China into
either seeking technology from other suppliers (at US expense) or, forcing a
recommitment through Chinese industrial policy to develop the technology itself.

4. Foreign Investment. The growing wealth and technological sophistication of Chinese
companies are likely to lead to an increased interest in acquiring stakes in American
high-technology firms. Interest in such investment is again symptomatic of the
interrelated nature of competitiveness and China policy. The hostility toward prospective
Chinese investments in American firms during the past eight years was often of
questionable economic rationality and security value, and created negative feelings
towards a US which has long preached to others of the virtues of free and open foreign
investment policies. A China that is emerging as one of the world’s largest economies
and an important player in global research and innovation is certain to seek further
foreign investment opportunities in the United States, and the US needs to have a policy
environment that will increase the likelihood that these investment initiatives lead to win-
win outcomes, rather than lose-lose.

5. Standards and Intellectual Property. US leadership in setting technical standards and
creating intellectual property continues, but there is little doubt that China seeks to
challenge that leadership for economic, national security, and prestige reasons. With
enhanced national science and technology capabilities, distinctive market conditions, and
government policies in support of standard-setting and intellectual property development,
competition over standards and IP is sure to increase. The US cannot allow its leadership
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in standard-setting for cutting-edge technologies to dissipate.
A “new geography of knowledge™® represented by China’s emergence as an important
player in science and technology, a “new geography of finance,”” represented by China’s
national wealth and foreign currency reserves, along with a “new geography of pollution
and resource consumption” have created a very different international reality from that
which most Americans are familiar with. This new international reality requires a major
recalibration of US security, economic, and environmental interests vis-a-vis China.
Successful engagement with the consequences of Chinese industrial policy, including its
growing technological capabilities, requires that the health of the eco-system for research
and innovation in the US be ensured. It is necessary that the nation’s science and
engineering be given high level attention and priority access to resources. Science in the
White House can no longer be relegated to an ancillary position. The President’s Science
Advisor needs to be given real stature and the Office of Science and Technology Policy
should be strengthened, including the addition of personnel who are familiar with
Chinese science and technology trends. Since the stakeholders in US science and
technology relations with China extend well beyond those in the government, there is
also a need for a high-level government-private sector council on US-China science and
technology relations that would include representatives from industry, universities,
NGOs, as well as government, to share information and coordinate activities. At present,
US participation in science and technology relations with China are woefully
uncoordinated, and government offices responsible for this relationship are woefully
understaffed.

The US must recommit itself to the ideas of maintaining scientific and technological
excellence throughout its public and private institutions and ensure that it remains a
magnet for technical talent from throughout the world. This cannot be done without the
revival of science as a US cultural value and the rebuilding of an effective system of
science and engineering education. There is no greater long-term threat to the US ability
to engage Chinese industrial policy than having a scientifically illiterate American
population interact with a scientifically and mathematically sophisticated Chinese
population on matters of science and technology.

HEARING COCHAIR SLANE: Thank you.
Dr. Simon.

® Dieter Ernst. “A New Geography of Knowledge? Asia’s Role in Global Innovation Networks.” East-
West Center Policy Studies. 20009.

° I’m indebted to Dieter Ernst for suggesting this term.
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DR. SIMON: Thank you.

I also have recently returned from China, actually having made
about three trips over the last several months, and one simple fact is
clear to me. We might say it this way: the dragon is not asleep.

I think one is impressed quite clearly by looking at, whether the
national level or the local level, that the PRC is less engaged right
now in debates about bailouts and bonuses and Cabinet appointments,
and much more preoccupied with figuring out how China is going to
move beyond the current economic and financial crisis facing the
country.

What's really interesting, | think, about the current period is that
the chaos and the tumult that have come on line because of the global
financial crisis for China represents a kind of ideological and
philosophical watershed moment, not only in world history, but also in
the 60 year history of the People's Republic.

I think for Chinese leaders in Zhongnanhai, the failure of the
market economies, led by the United States, to reign in the excesses
and the extremes of Wall Street and the banking industry are viewed as
a reaffirmation of the Chinese proclivity for favoring more explicit
state control and more overt regulation.

| also think that from the perspective of the current leadership,
there has not been a vision about China's future that has not included a
central role for the state as the ultimate source of guidance and
control, even allowing for all of the reforms and the introduction of
market mechanisms throughout the last 30 years.

I think for both historical and cultural reasons, as well as some
combination of political expediency, the Chinese see this as a rather
unique and advantageous moment in time, it is a strategic opportunity
where China holds the philosophical high ground to reinforce its long-
held position at home and abroad that unbridled capitalism and a weak
state are a sure recipe for serious sociopolitical and economic
problems.

It's against this backdrop that one must evaluate and assess the
role and impact of industrial policy in China, especially with respect
to the development of high technology capabilities. 1 think it's
important to recognize that while we don't want to underestimate the
salience of the global financial crisis as a precipitant to fostering some
badly needed economic changes in China, it also is the case today that
many of the challenges facing the Chinese leadership are rooted in a
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range of critical structural problems that predate the onset of the
crisis.

In effect, the global financial crisis exacerbated many of these
structural problems and highlighted the necessity of moving beyond
the so-called "factory to the world" economic model that has helped
spur Chinese growth over the last three decades including driving its
open policy.

As Long Yongtu--China's former negotiator for WTO—recently
said speaking to a conference in Wenzhou in December that | attended-
- and I'm paraphrasing here:

“While we China can easily be deterred by the difficulties
brought on by the global financial crisis, the fact is that the current
crisis is a cloud with a silver lining, an opportunity to take on the
underlying defects and shortcomings present in our prevailing
economic model and to move the country to the next phase in its
economic and technological development.”

So, I think it's important to understand that China sees this as a
strategic opportunity and that they have, in a real sense, this kind of
moral and technological high ground.

| was asked to talk about a number of facets about the Chinese
technology effort. | think one thing is clear, and Professor Suttmeier
alluded to it, that with the onset of the Medium to Long-Term S&T
Plan, which I'll call the MLP, Chinese leaders have recognized that
even though they have been the beneficiary of the open global
economy, the reality is that it is no longer safe, it is no longer wise for
China to depend so extensively on external sources of technology.

And for the time being, we can see in China that those who favor
the “make side” of the so-called "make versus buy decision” are in the
ascendancy. This is the group of technologists seem to be in the lead
versus the group of economists who have debated the other side of the
argument.

I think there also is a growing apprehension in Beijing that the
technology related benefits that China has been able to secure as a
result of its openness to globalization may, in fact, be starting to
erode. And, Chinese leaders are fearful that they will now have even
more limited access to some of the core technologies that they seek to
drive their innovation program and to catapult the Chinese economy to
the next level.

We know that China has put in place over the years a number of
strategic technology programs--the 863 Program, etc. the Torch
Program, the 973 Program. AIll of these initiatives are reflective of a
state-directed effort to catapult China ahead in its technological
development.
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And, all of these programs, while they've yielded some
substantial results, also have generally left Chinese leaders somewhat
disappointed by the pace of progress.

The Chinese R&D system continues to be beset by a range of
problems and challenges, including the absence, in large part, of a
culture that rewards risk taking, entrepreneurial behavior, individual
initiative, and even at times creativity.

There also have been a number of criticisms launched both
internally and externally about the management of these key programs
and the use of government funds.

On the success side are companies like the SIASUN Automation
and Robotics Company up in Shenyang, which is led by a returnee who
studied robotics in Germany in the early '90s. He came back and he
jump-started this company working with the Chinese Academy of
Sciences and receiving money from the 863 Program.

He is an example of the entrepreneurial spirit that has succeeded
in China despite countervailing trends and pushback in a number of
areas.

At the same time, there also are a number of other problems that
have affected programs like the 863 Program. In 2006, for example,
there were two serious scandals that were uncovered that reflect the
huge pressures that exist for progress among those receiving high level
and often substantial government support in programs like the 863
Program.

The first case, known as the Hanxin chip case, involved a
returning scientist at the prestigious Shanghai Jiaotong University. A
second example involved a Chinese company named ARCA
Technologies which diverted funds away from research and used those
monies for real estate investments and for high salaries to pay top
executives.

These two scandals because they were so public and so
pronounced rocked the Chinese S&T system and raised many questions
about the status of China’s actual capabilities in fields such as
microelectronics.

| also was asked to talk, in fact, about the PRC microelectronics
effort, so let me say a few things about it because | think that despite
the fact that China has placed a high priority on development of this
area, it continues to suffer some serious problems.

The effort to promote the development and deepening of the
semiconductor industry today stands out as an example of the mixed
results of industrial policy. Today, China absorbs about a third of the
worldwide market for semiconductors, reaching about $88 billion in
2007. At the same time, however, the Chinese share of global
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semiconductor production accounts for only nine percent of worldwide
output.

China's IC market grew to almost 74 billion in 2007, accounting
for 33-34 percent of global IC trade.

According to a recent study by PWC, however, there were no
Chinese companies in the top 55 suppliers to the Chinese
semiconductor market in 2007. The PWC study goes on to indicate
that, quote: "Even if the largest Chinese semiconductor companies sold
all of their output within China, no Chinese semiconductor company
would be among the top 50 suppliers to the Chinese semiconductor
market in 2007." The situation regarding ICs is even worse with the
consumption/production gap reaching almost $55 billion in 2007. This
is a strong indictment of Chinese efforts heretofore to enhance their
capacity to meet the growing demand for semiconductors and IC
products which, in fact, continues to exceed the international growth
rate by a significant margin.

So where does that leave us with China? Well, let me cite two
examples where there does seem to be progress. First, the case of the
Godson or what's also called the Loongson computer chip; and second,
the development of China's high performance supercomputer sector.

Through the 863 Program and the Knowledge Innovation Program
under the CAS, the Chinese have been able to launch their first
somewhat Intel-like Pentium 1V replicated chip. The Loongson chip
basically is an effort by China to wean itself off of not only Intel
products but also the Wintel platform for personal computers.

The chips have been designed by the Institute of Computer
Technology and by the BLX IC Design Corporation, a company
founded by that Institute.

The Loongson is a basic chip for computer technology, but the
unique thing about it is that it's not based on the x86 instruction set,
but instead uses a modified version of the MIPS instruction set. That
means that basically it can use Linux but not use Windows products.

The other example | want to cite is the supercomputer effort by
China, the Dawning 5000A, which is a high performance computer that
rates number seven in terms of the world's fastest computing
computers out there in the marketplace.

The Dawning 5000A is no match for IBM's Roadrunner which
basically runs at about one quadrillion operations per second which is
four times faster than the Dawning 5000A.

But very interestingly, the Dawning, which uses AMD
microprocessors, costs about $29 million in contrast to the IBM
Roadrunner--which cost the U.S. Department of Energy about $100
million. The Chinese already are seeking to bring their computer into
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the global marketplace.

So where does that leave us with China and where is the PRC
headed? It's clear that China remains strongly committed to further
enhancing its own industrial base and indigenous technological
capabilities. But, it's also clear that China is not an unstoppable
technological juggernaut.

There are two large unknowns regarding China's technological
potential, whether it's in ICT or in other areas. First is the software
side of what | call the technology equation, and second, China's
strategic intent.

With regard to the software side, questions exist about the
ability of China to adapt, shift and operate with the high degree of
flexibility, agility and responsiveness required for competitive success
in the globalized world of the 21st century.

With respect to strategic intent, the unknowns may be even
greater. It is clear that China remains frustrated with the United
States in a number of key areas, particularly as Professor Suttmeier
indicated, the continued imposition of U.S. export controls.

On the other hand, American and Chinese businesses, as we
heard this morning, are inextricably linked together, and if trends
persist, they will become even more intimately coupled.

Simply stated, at present, China's rise, perhaps rather than being
a strategic threat or a zero sum game, may present, in fact, a strategic
opportunity for the United States. In fact, it may represent the
beginning of a new innovation paradigm. The real challenge for the
United States in this regard is to better appreciate China's sensitivities
and vulnerabilities, to identify and capitalize on the emerging pockets
of excellence in the Chinese technology system, and to engage China
as a full partner.

Deeper engagement and closer articulation with one another in
science and technology affairs provides, | believe, one key mechanism
for building bridges and understanding as well as building trust. In
emerging fields such as new energy development and environmental
management, such bridge building could become the impetus for a new
paradigm of innovation and technological advance that will not only
benefit the people of both countries, but also other parts of the world
as well.

Thank you very much.

[The statement follows:]

Prepared Statement of Dr. Denis Fred Simon

School of International Affairs
Penn State University, University Park, PA
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Introduction

Thank you for the invitation to address this commission on the issue of China’s industrial policy. Having
made three trips to China over the last 6 months, let me state at the outset a simple but important fact: “the
dragon is not sleeping.” Chinese leaders at both the national and local level are less engaged in on-going
debates about bailouts, bonuses, and cabinet appointments, and are more preoccupied with managing
China’s way out of the current economic and financial crisis facing their nation. They are making a
concerted effort, using all the policy instruments and tools at their disposal, to re-fashion and re-shape
China’s development trajectory. Key cities such as Dalian are fully engaged in re-defining their economic
and technology base as part of China’s transition to the next stage in the country’s modernization. While
still somewhat “shocked” by the rapidity and comprehensiveness with which in the international financial
crisis has engulfed the Chinese economy, the PRC leadership appears to be moving ahead with a high
degree of self-confidence and conviction that is helping to moderate the “sense of gloom and doom” that
seems to be steadily overtaking the economies of the US and the other industrialized nations. Even taking
into account the fact that 2008 was a tumultuous year for China, especially in terms of the Wenchuan
earthquake and the onset of a number of serious food and product safety issues, the Chinese leadership has
been able to leverage the success of the 2008 Olympics to mobilize domestic resources and talent to attack
the numerous economic and financial challenges facing the country.

In many respects, for China, the chaos and tumult brought on by the global financial crisis represents an
important ideological and philosophical watershed moment in both world history and the 60 year history of
the People’s Republic of China. The “failure” of the market economies, led by the United States, to reign
in the excesses and extremes of Wall Street and the banking industry, is viewed in Zhongnanhai as a
reaffirmation of the Chinese proclivity for favoring more explicit state control and more overt regulation.
From the perspective of the current leadership, in spite of all the adjustments and concessions made over
the last 30 years of reform to allow more room for market forces and the market mechanism in the
operation of the PRC economy, there always has remained an underlying commitment to the efficacy of the
state as the ultimate source of control and guidance. For both important historical and cultural reasons, as
well as political expediency, the role of the Chinese state has remained a necessary and ever-present feature
in evolving visions of China’s future. In this regard, it is quite clear that China’s leaders see the current
crisis as a unique, advantageous moment in time—as a strategic opportunity where China holds the
philosophical high ground to reinforce its long-held position at home and abroad that unbridled capitalism
and a “weak” state are a sure recipe for serious socio-political and economic problems.

It is against this backdrop that one must evaluate and assess the role and impact of industrial policy in
China, especially with respect to the development of high technology capabilities in the PRC. Even though
it is clear that one should not underestimate the salience of the global financial crisis as a precipitant to
fostering badly needed economic change and restructuring in China, it also is the case that many of the
challenges currently facing the PRC leadership with regard to the Chinese economy are rooted in a range
of critical structural problems that predate the onset of the crisis. In effect, the global financial crisis
exacerbated many of these structural problems and highlighted for President Hu Jintao and Premier Wen
Jiabao the necessity of moving beyond the “factory to the world” economic model that helped support
Chinese growth over the initial three decades of reform and the open policy--as quickly and definitively as
possible.  While it might be more natural as well as politically easier for the PRC leadership to play to the
crowd of those Chinese workers whose jobs have been lost and whose lives have been dislocated by the
progression of the financial crisis—and adopt a sort of “henny-penny, the sky is falling” motif, the fact is
that Chinese officials seem to be moving in just the opposite direction; as Long Yongtu, China’s former
chief negotiator for WTO accession, remarked (paraphrase) to a group of business leaders in Wenzhou in
December 2008, “while we [China] can be easily deterred by the difficulties brought on by global financial
crisis, the fact is that the current crisis is a cloud with a silver lining—an opportunity to take on the
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underlying defects and shortcomings present in [our] prevailing economic model and to move the country
to the next phase in its economic and technological development.”

The External Environment

Just as policymakers and corporate executives in the US and EU read such reputable magazines and
newspapers as Business Week, Fortune, Forbes, the Wall Street Journal, etc., so do their Chinese
counterparts. Over the last 2-3 years, China’s leaders have become familiar with stories about the fluidity
and turbulence present in the global economy, about the intensification of international competition, about
the impacts—positive and negative—of globalization, about the growing concerns surrounding energy and
the environment issues, and about the heightened focus on intellectual property matters. They also have
become familiar with the on-going provocative characterizations of international competition as reflected
in phrases such as technology wars, patent wars, talent wars, and standards wars. And, they too have come
to recognize what many corporate CEOs and some government officials have come to understand about the
growing centrality and strategic importance of innovation. For the PRC, innovation, and by implication,
strengthened capabilities in science and technology, hold the key to addressing China’s three most pressing
overall priorities: increased international competitiveness, enhanced national security, and long-term
sustainability.

In January 2006, Chinese leaders put into place their new 15-Year Medium-to-Long Term S&T Plan,
which laid out an innovation driven roadmap for pressing ahead with the goal of re-orienting the economy
away from excessive dependence on an economic model dominated by its strong emphasis on cheap-labor
driven low-end manufacturing, over reliance on fossil fuels and extensive consumption of natural
resources, and an apparent insensitivity to the environmental implications of that model. The focus of the
MLP is explicitly on enhancing China’s capacity for independent innovation (zizhu chuangxin); the goal is
to ensure that more and more of the intellectual capital and know-how utilized across the Chinese
economy—derives from indigenous sources rather than simply importing know-how and equipment from
abroad. The Chinese emphasis on independent innovation does not mean, by any measure, a return to the
self-reliance policies (zili gengsheng) that came into prominence during the Cultural Revolution; Chinese
leaders have gone to great lengths to assure foreign observers of the Chinese S&T that China intends to
remain fully engaged with the world. After all, globalization has proven to be a major windfall for China
in terms of the increased access it has provided in terms of knowledge acquisition, investment, and trade
opportunities. With globalization has come a massive explosion in foreign investment around the world,
with China being among the top five recipients of FDI annually over the last decade. While it is not
always the case, the growth in foreign investment to China has proven to be an important vehicle for
technology transfer, including managerial know-how, that has helped China steadily move up the learning
curve in terms of taking on more sophisticated, higher value-added production tasks and becoming more
deeply integrated in the global supply chains of the world’s most technologically advanced companies.

Nonetheless, with innovation having moved to center stage in the world of international competition,
Chinese leaders have determined that continued dependence on external sources of technology is simply
not a smart thing to do. For the time being, the “make versus buy” debate in China between technologists
and economists seems to have been won by the former.* There is growing apprehension in Beijing that the
technology-related benefits that China has been able to secure as a result of its openness to globalization
may be starting to erode as access to “key” or “core” know-how remains restricted or limited and may

1 This does not mean that reverse-engineering, for example, has been rendered a lower priority, but rather

that Chinese leaders increasingly have come to appreciate the need to generate more of their own know-
how and IPR and that the best way to ensure China’s on-going ability to “plug into” evolving technological
streams around the world is to ensure that the PRC has the ability to generate key pieces of the overall
know-how puzzle from indigenous sources.
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become even more so as controls on IPR and related technology become even tighter. In other words, the
hospitable world of last two decades of the 20" century may be giving way to an international environment
that is less user-friendly than before. Added to this, we must also factor in Chinese national security
imperatives, which continue to be a key driver behind China’s desire for strengthening its internal
innovation capabilities. While China’s overall perception of world trends may be true in some key
respects, it is ironic insofar as three countervailing trends that seem to be underway: first, the continued
growth of foreign R&D centers in China—there are over 1200+ such centers in operation and indications
are that more will be setup in the future—even taking into account the porous nature of China’s IPR
regime; second, the apparent increased willingness of many foreign firms to share technology with China
in return for access to Chinese industrial and consumer markets—these decisions seem more the result of
strategic business considerations rather than arm-twisting from the Chinese side; and third, the enhanced
importance of China’s high-end talent pool—which now has become an attractive magnet for both
domestic and foreign firms wishing to tap into “Chinese brainpower” to drive advanced manufacturing and
innovation activities in China. In fact, of all China’s alleged comparative advantages, it may be “talent” --
effectively deployed and efficiently utilized--that ultimately stands out as the key source of the Chinese
long-term competitive edge.?

It must be recognized, however, that there really is nothing novel or new about China’s stated effort and
pro-active attempts to build up its domestic S&T capacity. Starting from the early 1980s, one can easily
chart statements by Chinese leaders across the board that identify “catching up with the West” and “closing
the prevailing technological gap” as national priorities and goals. The drive to strengthen independent
innovation as articulated in the MLP must be viewed within the context of a series of state-directed, S&T
plans and initiatives that China has put in place since the mid-1950s. | mention this not so much as a
lesson from history, but largely to indicate that China’s drive to catch up with the West is not the product
of secret internal Chinese deliberations and “neibu” “hongtou wenjian” (red-headed documents); rather, the
drive to close the technology gap has been a largely transparent effort situated at the nucleus of the
modernization drive launched under Deng Xiaoping. The problem is that many in the US and abroad paid
scant attention to Chinese ambitions, let alone China’s actions and progress until recent years. Perhaps this
was a product of our extensive concerns with the former Soviet Union or our preoccupation with the
competitive threat from Japan in the 1980s; nonetheless, it is important to acknowledge the steadfastness
with which China has carried forward its programs, policies, and initiatives to ensure that it has the
requisite credentials and capabilities to sit at the table of global competition. China has built an extensive
network of global S&T connections and international relationships, most clearly manifested in the plethora
of bilateral government-to-government S&T agreements and student-scholar exchange programs that it has
put in place, that have become a strategically important component of its industrial policy and technology
strategy since the early 1980s.

The Domestic Perspective

From a domestic perspective, at the heart of China’s state-driven technology initiatives have been a series
of programs that have been in operation since the mid 1980s, foremost among them in the 863 Program
and the Torch Plan, subsequently followed by the 973 Program almost a decade later. The 863 Program is
a program under the Ministry of Science and Technology, first brought forth to Deng in March 1986 by
four of China’s top scientists who wanted to ensure that China could generate its own high-technology
know-how. The program covers a broad range of civilian and military related technology fields; each year,
applications are made for project grants and reviews are carried out to award these funds—some of which
go to enterprises and others of which go to faculty members at various Chinese universities. Overseas
Chinese scholars also are allowed to participate in 863 projects, and most recently, under an agreement
with the EU, foreign scholars from Europe can work with their Chinese counterparts on projects funded

2 See Denis Fred Simon and Cong Cao, China’s Emerging Technological Edge (Cambridge U Press, 2009).
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under the 863 program. Projects in the IT field, microelectronics, semiconductors and integrated circuits
have been a critical focal point for 863 support over the years—along with projects covering a broad range
of other fields under the umbrella of high technology, e.g. lasers and biotechnology.

The Torch Program is a complementary project to the 863 Program; the Torch Program is focused on
commercialization of R&D and ensure that research results get translated into usable, commercially viable
new products and services. Torch operates many of China’s technology incubators, where new, emerging
technologies can be harvested and brought to market by young start-up companies who need assistance
securing ample capital and/or talent. It also has responsibility for managing the 50+ national science and
technology industrial parks under the aegis of the State Council.

It is clear that monies allocated to projects sponsored by these and related programs have yielded some
impressive results (see below); it also is clear that Chinese officials remain generally disappointed by the
pace of progress. China’s R&D system continues to be beset by a range of problems and challenges,
including the absence, in large part, of a culture that rewards risk taking, entrepreneurial behavior,
individual initiative, and even creativity. There also have been a number of criticisms launched both
internally and externally about the management of these programs and the use (or abuse) of government
funds. On the success side stands the example of the SIASUN Robot and Automation Company in
Shenyang, which was founded by Dr. Qu Daokui, a 48 year-old senior scientist who also serves as Deputy
Director of China’s National Engineering Research Center on Robotics. The company, which is affiliated
with the Chinese Academy of Sciences, has a 90% share of the domestic robot market, with sales of 880
million yuan in 2008. It also controls 30% of the industrial robot market in China. SIASUN’s CEO Qu
studied with Jiang Xinsong, who is considered to be the father of robotics in China. He spent the early
1990s studying robotics and automation overseas in Germany and returned to China in 1993. After his
return, he began the process of building his reputation and creating a commercial enterprise; he became
CEO in 2000. His company has received funds and support from the 863 Program as part of MoST’s
support for establishing an “intelligent robot industrialization base” in China. The firm also is certified as a
“national robot engineering center” by MoST as well. Along with the equipment developed by SIASUN
that is used in the automobile industry, its robots and automation equipment also are deployed in rail
transit, the energy sector, logistics and storage, and clean room automation. The company seems
positioned to continue its steady, albeit gradual, march to becoming a global player in robotics.

Unfortunately, such cases do not always appear to be the norm. Problems within 863 and similar plans, as
suggested earlier, have emerged due to oversight and monitoring issues. In 2006, two serious scandals
were uncovered that reflect the huge pressures that exist for progress among those receiving high-level and
often substantial government support. The first case, known as the Hanxin chip scandal, involved a
returnee scientist (Professor CHEN Jin) at the prestigious Shanghai Jiaotong University. Dr. Chen was
found guilty of scientific fraud after he claimed to have developed an indigenous microchip (digital signal
processing chip), but was later discovered to have faked his research. It is said that Chen received in
excess of 114 million RMB; his work was allegedly reviewed by a team of experts during each new
funding phase of his research. Initially, his research achievements and results had been applauded as a
prime example of the utility of close university-industry ties, but he was later totally discredited after the
fraud was uncovered. A second example involves a Chinese company named ARCA Technologies, which
was viewed as a rising star within the Zhongguancun Science Park in Beijing.  After receiving
approximately 100 million RMB from the Chinese government for developing Arca-1 and Arca-2 CPU
chips for lower end computers, ARCA was awarded another 15.38 million RMB under the 863 program to
develop an Arca-3 version. Unfortunately, the monies allocated to the firm did not seem to end up in the
research lab, but rather in real estate investment and high salaries to the firm’s top executives. These two
scandals rocked the Chinese S&T system and raised many questions about the status of China’s actual
domestic capabilities in the microelectronics field. It also generated a broader discussion about the line
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between business and academia—a line that seems to have become blurred on many occasions as efforts
were made to ensure closer links between university-based research and enterprises to foster the
commercialization of technology. Prompted by the possibility that further examples of research fraud
might exist in other areas, to its credit, China’s MoST immediately stepped up its due diligence efforts to
ensure improved compliance.

The ICT Sector

One of the constants of China’s industrial policy and technology development efforts over the last ten years
has been the high priority attached to the development of microelectronics, telecommunications, and
information technologies.® In the space of a few minutes, it is not possible to do justice to the full range of
issues that need to be discussed when assessing China’s progress in this strategic field. Few persons
realize that China’s efforts to develop its own indigenous computer industry date back to the 1950s, when
with Soviet assistance and training, China began its march to establish a viable computer design and
production capability; were it not for the damaging effects of the Cultural Revolution, China might have
been one of the world’s major players in the global computer industry today. At the center of China’s
efforts has been the desire to develop a domestic capability in semiconductors and integrated circuits as
these are the building blocks for advancement in computers, telecommunications, and programmable
machine tools. The effort to develop a competitive capability in advanced microelectronics reflects both
the strengths and weaknesses of Chinese industrial policy and technology strategy. In the midst of some
ample progress, especially since 2000, there have been many false starts and stops that have slowed down
the overall momentum in this sector and have done little to diminish China’s overall reliance on imports to
service the country’s growing demand for semiconductor products and components.

In 2006, in conjunction with the S&T MLP and program such as 863, China’s State Council set forth the
country’s new national informatization strategy, 2006-2020. The initial phase of that strategy was reflected
in the priorities and policies set forth in the 11" FYP (2006-2010). The goals for the informatization
strategy include building a vibrant nationwide IT infrastructure, strengthening the country’s innovation
capabilities in IT, improving information security, enhancing the application of IT across the economy and
public, and optimizing the structure of the IT industry. There are nine key aspects to the strategy, the bulk
of which are focused on ways to promote overall informatization of the national economy and government
sector. In 2008, IT spending in China grew by 9.1%, commensurate with the overall rate of economic
growth; while IT spending will probably slow down somewhat in 2009, the fact is that within the country’s
national stimulus package of US$586 billion, investments in railways, telecom, and education will provide
opportunities for continued growth of IT.

Driving the country’s IT agenda is the newly formed Ministry of Industry and Information Technology.
The new ministry absorbed many of the responsibilities of the former MII (Ministry of Information
Industry) in terms of the IT sphere. In addition, however, the new MIIT, will play a larger role in
establishing industry standards, driving technology innovation, shaping the development of the IT
infrastructure, and promoting information security. Of special importance will be three areas: 1) overall
development of the software industry; 2) growth and expansion of IT services; and 3) continued
development of the local semiconductor industry. In 2007, China’s annual software output topped
US$84.5 billion, making it the fourth largest producer of software in the world, with an 8.7% share of the
global software industry. Software exports, however, were only US$930 million. With respect to IT
services, the market value reached US$10.9 billion in 2007—Ileaving China far still behind India both in
terms of capacity and capability.

The effort to promote further development and deepening of the semiconductor sector stands out as an

® Michael Pecht, China’s Electronics Industry (Norwich: William Andrew Publishing, 2007)
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example of the mixed results from Chinese industrial policy. Today, China absorbs about 1/3 of the
worldwide market for semiconductors, reaching about US$88 billion in 2007. At the same time, however,
the Chinese share of global semiconductor production accounted for only about 9% of worldwide output.
China’s IC market grew to almost USD$74 billion in 2007, accounting for 33.8% of the global IC market.
Trade data from MIIT and from China’s Ministry of Commerce indicate that the primary market for
semiconductors in China continues to be the export market. Foreign companies are the main suppliers for
meeting Chinese needs. According to a recent study by PWC, there were no Chinese companies in the top
55 suppliers to the Chinese semiconductor market in 2007.* The PWC study goes on to indicate that “even
if the largest Chinese semiconductor companies sold all their output within China, no Chinese
semiconductor company would be among the top 50 suppliers to the Chinese semiconductor market in
2007.” The situation regarding ICs is even worse—with the consumption/production gap reaching
US$54.9 billion in 2007. This is a strong indictment of Chinese efforts heretofore to enhance their
capacity to meet the growing PRC demand for semiconductor and IC products—which continues to exceed
the international growth rate by a significant margin.®

In 2000, the Chinese government issued State Council Document #18 which lays out a new strategy for
developing the country’s semiconductor and integrated circuit industry. Under this new plan, the PRC
government has invested a total of US$ 6.6 billion over the last five years and is expected to invest over
US$20 billion in the next five years (2009-2013) in projects in Suzhou, Wuxi, Shandong, Shanghai,
Shenzhen and Dalian. Overall, it is estimated that between 2008-2020, the Chinese government will invest
a total of US$30 billion in the semiconductor and software sector. Whether these huge investments will
materialize and whether they will yield desired results are major questions; nonetheless, moving ahead is
considered to be a critical priority for the government. Key to this new strategy is the recognition that
foreign investment can play a critical role in helping to stimulate the overall growth and expansion of the
industry. Much of this foreign investment has located in and around Shanghai and the Yangtze River Delta
area. One key exception, however, is the recent US$2.5 billion investment by Intel in Dalian—which
reflects Intel’s intent to remain not just a major supplier to China (it was #1 in 2007), but also to help shape
the evolution of the industry and to use its “insider” position to influence the direction of Chinese policies
and technical standards. The plant known as Fab 68, which when approved in 2007 intended to deploy 90
nanometer technology to produce 300 mm integrated wafers, is intending to move into the 65 nanometer
range once operational in 2010. It is clear that as demand for semiconductors in China has risen and as
electronics and IT-related manufacturing has moved into the higher valued added segments in computing,
communications and consumer products, many of the world’s major semiconductor firms have decided to
set up shop in China, bringing with them advanced equipment and know-how needed to support their
increasingly advanced operations. China is continuing to absorb more and more of the world’s
semiconductor production activities, especially as demand seems likely to continue to rise across the
board—»but with foreign firms occupying the largest portion of the market.

Of course, China’s semiconductor sector has not gone unscathed by the recent financial downturn. Experts
project that the market will decline in 2009. Reverberations and bankruptcies occurring around the world
are clearly making themselves felt in China. To remedy the situation, Wen Jiabao chaired a special
meeting of the State Council in mid-February 2009 to address the challenges facing the electronics and
information industry. Domestic producers in China are seeking more favored treatment by the government
with respect to import duties on equipment, financing, and chip procurement. The premier outlined four
core tasks to assist the industry get through the tough times ahead: a)improve the industrial structure of the
industry; b)increase investment in technological upgrading, including the integrated circuit industry, LCD

4 See, PWC, “China’s Impact on the Semiconductor Industry: 2008 Update,” 2008.

® According to PWC, since 2001, China’s semiconductor market has grown at a 31.5% compounded
annual growth rate, while the world market has grown at 10.6%.
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technologies, and new generation mobile telephony; ¢) strengthen the capacity for independent innovation;
and d) increased support for service outsourcing as well as the globalization of Chinese firms in R&D,
manufacturing and marketing. To their credit, Chinese leaders seemed less inclined to adopt a “circle the
wagons” strategy and appear to be more interested in preparing the industry for its future challenges.

Perhaps the two best examples of the early success of Chinese industrial policy in the ICT sector involve a)
the development of the Godson (also called Loongson) computer chip and b) the development of the high
performance super-computer. In an effort to dislodge itself from total dependence on foreign imported
CPUs for computers, China has been engaged in a research initiative designed to create an indigenous
computer chip. Supported by both the 863 Program and the Knowledge Innovation Program (KIP) under
the Chinese Academy of Sciences, the Institute of Computing Technology (ICT) seems to have achieved
its mission with the design and production of the Loongson IIE chip. The chip emulates early series Intel
Pentium IV processors in performance, but cost less to produce. Also, most important, Loongson PCs use
a Linux operating system, which also plays to China’s desire to wean itself off excessive dependence on
the Wintel platform. The chips are manufactured in China by a French-Italian firm named ST
Microelectronics in conjunction with BLX IC Design Corporation, which was founded by ICT and the
Jiangsu Zhongyi Group. The chip is a much improved and enhanced version of Loongson-1 (a pure 32-bit
CPU which was used for running cash registers and similar equipment). A Loongson-3 version is now in
development; the new version will have four cores and an eight core version is being planned.® The unique
aspect of the Loongson design is that it is not based on the x86 instruction set, and instead uses a modified
version of the MIPS instruction set.” In July 2008, two foreign manufacturers—one in Holland and one in
France—announced that they would adopt Loongson products for sale outside of China.

China’s success in building its own supercomputer reflects another example of Chinese efforts to target
needed technologies and create an indigenously designed and manufactured product. The global market
for high performance computing systems reached US$11.6 billion in 2007 and is expected to reach US$15
billion by 2011. Currently, among the world’s 500 fastest supercomputers, 15 are in China. In mid-2008,
Chinese officials at the Dawning Information Industry Company announced the production of the Dawning
5000A, a Chinese-made high performance server that rivals the 7" fastest in the world for computing
speed. The machine has a capability of 160 trillion computing operations per second. The Dawning
5000A remains no match for the fastest computer in the world, the Roadrunner—designed by IBM for the
US Department of Energy’s Los Alamos National Laboratory—which at one quadrillion operations per
second is 5.4 times faster than the Dawning 5000A. The computer is installed at the Shanghai
Supercomputer Center, which specializes in computing outsourcing services for genome mapping,
earthquake appraisal, weather forecasting, mining surveys, and stock exchange data analysis. Originally,
the Dawning 5000A was to utilize the Loongson computer chip produced domestically, but instead a
decision was made to rely on the AMD Barcelona quad-core processor. The choice of AMD was largely
based on the fact that Dawning relies on a Windows-based operating system instead of Linux. The cost of
the Dawning 5000A, even with imported AMD microprocessors, was about US$29 million in contrast with
the IBM Roadrunner, which cost the US Department of Energy US$100 million. Chinese officials clearly
hope domestically designed and manufactured machines will make their way into the international market;
the Chinese Electronics Standards Association already has a process underway to help PRC manufacturers
become suppliers of their machines to the developing world.®

® Tom Halfhill, “Fast Forward: China’s Newest CPU,” Maxiumumpc, February 26, 2009, #5418.

" According to Li Guojie, Director of ICT, these devices cannot compete head on with Intel on mainstream
desktops and laptops, but rather will focus primarily on embedded applications, including set-top boxes,
auto electronics, and industrial control. Use in low-end computers also is a possibility.

& South China Morning Post, June 24, 2008, p.7.
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These two examples attest to the extensive commitment made by the Chinese government to enhance its
indigenous technological capabilities. While neither product is state of the art in terms of carving out a
new technological frontier or leading the pack in terms of a new technology roadmap, they represent part
of an important learning curve that is occurring in Chinese technology circles across many industrial
sectors and technology fields. With compressed product and technology life cycles and new opportunities
for cross border collaboration emerging, China is now part of a series of global knowledge networks that
are helping to define the new technological frontiers of the 21% century. Unlike the hierarchical forms of
one-way technology transfer that characterized international technology markets from the 1960s through
the early 1990s, the process of engagement in global technology collaboration networks has become the
new modality for technological learning and advance. A nation does not necessarily need to have
ownership or control of state-of-the-art knowledge to enjoy the benefits of collaboration in these new
knowledge networks; rather, the nature of specialization and cross-border collaboration are increasingly
focused on the merging of technological complementarities that provide new channels for less advanced
players to enter into these collaborative activities. As Chinese talent progresses ahead in the coming years,
there is little doubt that China will become further embedded in these networks, moving from being a
“taker” and lower end contributor to a high value added contributor. Developing and maintaining
incentives and opportunities for China to remain engaged in these networks fully and collaboratively
represents not only a technological challenge but also a political challenge in the years ahead.

Whither Industrial Policy in China?

There is little doubt that China remains strongly committed to further enhancing its own industrial base and
indigenous technological capabilities. During the course of the next 5-10 years, China will continue to
strengthen its domestic institutions, especially at the enterprise level, to promote an enhanced commitment
to technological innovation. At the same time, global competition, transplanted to the Chinese market, will
mean foreign firms will continue, willingly and actively, to bring advanced technology and equipment to
China as part of their global strategic positioning. While the Chinese system may lag the US in most areas
of innovative capability, the fact that it currently has become a preferred site for R&D suggests it is now
strongly embedded in the global knowledge system. And, as China becomes more integrated into the
fabric of global R&D activities, it will no doubt steadily seek a greater voice in negotiations about
standards, markets, etc.

At the same time, however, it also is clear that China is not an unstoppable technological juggernaut that
will soon dominate international product and technology markets, especially in terms of high technology.
There are two large unknowns regarding China’s technological potential and the role that it will play in the
global economy: 1) the “software” side of the technology equation; and 2) the issue of strategic intent.
With respect to the software side of the equation, many questions remain about China’s ability to adapt,
shift and operate with the high degree of flexibility, agility and responsiveness required for competitive
success in the globalized world of the 21% century. For example, do Chinese policymakers and enterprise
executives have the skills and comfort levels to manage in a highly fluid, fast changing environment? Do
they have the ability to manage technologies across borders and cultures, especially outside of Chinese
ethnic and guanxi networks? Does China have the ability to fully absorb the new cohort of Chinese
returnees who are seeking to come back to the PRC to launch new research projects and businesses? And,
does the leadership have the global outlook and understanding needed to compete effectively in a world
where collaboration and cooperation are the new hallmarks of innovation and new knowledge creation?

In terms of the uncertainties regarding strategic intent, the unknowns may be even greater. Chinese
perceptions regarding global trends and developments, especially in view of the global financial crisis,
need to be better understood. It is clear that China remains frustrated with the US in a number of areas,
especially with respect to bilateral S&T cooperation and the continued imposition of export controls. On
the other hand, there are few global problems, if any, that can be addressed adequately without full

148



cooperation and participation from the Chinese side. American and Chinese business are inextricably
linked together, and if trends persist, they will become even more intimately coupled. The fact is that the
US and China have reached a level of interdependence that few could have predicted when Deng Xiaoping
made his historic visit to the US in the late 1970s. Simply stated, at present, China’s rise represents a
strategic opportunity for the US, not a zero sum game or threat.” The real challenge for the US, in this
regard, is to better appreciate Chinese sensitivities as well as vulnerabilities, to identify and capitalize on
the emerging pockets of excellence in the Chinese technology system, and to engage China as a full
partner. While we may be a long way from the G-2 model being put forth by some in Beijing and other
places around the world, the reality is that both countries can benefit a great deal from easing the continued
political distrust that exists. Deeper engagement and closer articulation with one another in science and
technology affairs provides one mechanism for building bridges and understanding as well as trust. In
emerging fields such as new energy development and environmental management, such bridge building
could become the impetus for a new era of more mutually beneficial “collaborative innovation” and
technological advance that will not only benefit the people of both countries, but also other parts of the
world as well.

HEARING COCHAIR SLANE: Thank you, Dr. Simon.
Mr. Szamosszegi.

STATEMENT OF MR. ANDREW Z. SZAMOSSZEGI
MANAGING CONSULTANT, CAPITAL TRADE INC.,
WASHINGTON, DC

MR. SZAMOSSZEGI: Thank you.

I just wanted to start off by saying that I'm honored to testify
before the Commission on China's industrial policy and the impact on
U.S. companies, workers, and the American economy.

As you know, | have co-authored an analysis of subsidies
provided by the government of China to domestic and foreign firms in
the so-called absolute control and heavyweight industries. And my
discussion today is going to draw heavily from that report.

The subsidies report reviewed the financial statements of three
firms that are relevant to today's inquiry: China Telecom Corporation;
China Electronics Corporation Holding Company; and the IRICO
Group Electronics Company Limited. Information about telecom
equipment providers Huawei and ZTE was also reviewed, and | will
reference that information as well.

Today, | hope to make six points that | address further in my
written testimony:

° In many respects, the strategic opportunity derives from the fact that the US-China S&T relationship has
become less one-sided than before and is much less hierarchical due to the fact that the PRC has more to
contribute of value and interest to the US science and engineering communities in key fields such as
nanotechnology, life sciences, and new materials.
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Point one: the Chinese government is a major player in the
telecom and IT sectors. For example, as of December 31, 2007, state-
owned enterprises and other government entities owned approximately
83 percent of China Telecom, 75 percent of China Electronics, and 75
percent of IRICO, and also 18 percent of ZTE.

So that's another way in which the Chinese government, rather
than through funding, can influence research and development and
technology within these firms.

Government ownership in China really means something.
Typically, state-owned firms have better access to loans from the
Chinese state-owned banks, better access to below-market financing,
government grants and other benefits.

Under these circumstances, we should not be surprised if firms
stress goals other than profit maximization in these sectors.

Point number two: The government provides these sectors with
meaningful financial support. Based on our analysis of 2007 financial
statements, we found the following: in 2007, China Telecom benefitted
from large tax breaks for investing in Western China and for its
purchase of domestic equipment.

The firm also purchased subsidiaries in Hong Kong and in the
Americas from its government-owned parent at below-market prices.
Together these subsidies totaled $700 million, which is more than half
of value of money raised by the firm in its 2002 initial public offerings
in New York and Hong Kong.

ZTE benefitted from a number of special tax preferences related
to its high-tech status, as well as a grant. These preferences amounted
to $162 million, which is 36 percent of the funds it raised in its 2004
public offering in Hong Kong. So the bottom line is that this support
is pretty significant in the overall scheme of these firms that we
looked at.

Point number three: China's industrial policy toward telecom
services is multifaceted and extends beyond international
competitiveness in the services industry.

Beijing wants to improve telecom service in the domestic
market, encourage activity in the western part of the country,
encourage consolidation, and support the development and adoption of
home-grown technology and equipment.

While it is true that the government wants service providers to
compete internationally, it is possible that pursuit of these other
policy goals may get in the way of that goal.

Point number four: the impact of China's support for the telecom
and IT sectors has both short and long-run dimensions in terms of the
U.S. economy. The Capital Trade Study includes policy simulations

150



that assess the potential effect of reducing Chinese subsidies to
absolute control and heavyweight industries on the Chinese and U.S.
economies.

Were Chinese subsidies removed, U.S. employment, exports,
domestic sales, and economic welfare would rise in the targeted
sectors while China would experience lower exports and higher
imports in those same sectors.

If we take into account lost U.S. investments resulting from
Chinese subsidies, especially those that shifted investment from the
United States to China, the losses caused by the subsidies are even
higher over the long run to the U.S. economy.

Point five: any remedies to Chinese subsidies in this particular
space may have to go through the WTO. Domestic trade laws can be
used to attack Chinese subsidies but are limited. If you are a U.S. firm
operating in a special economic zone and benefiting from Beijing's
generosity, it might be very difficult for you to file a petition that puts
the government of China on trial for programs similar to the ones that
are putting money in your pocket.

If you are a player in China's market, and many IT and telecom
equipment vendors are because China traditionally had few domestic
sources for these products, then you do not want to get on the
government's bad side.

Given these circumstances, the WTO may be the best venue for
addressing Chinese IT and telecom subsidies because the U.S. industry
is not a direct participant in the WTO investigations, and the U.S.
government has the visible support of other countries.

Because of this, a WTO filing is less likely to cause blowback
than a CVD petition filed by U.S. producers.

Point number six: on the telecom equipment side, the challenge
may have less to do with standards and more to do with manufacturing
prowess. Huawei and ZTE have a growing international presence and
appear to have leadership positions in certain applications, though not
in 4G.

They both try to spend about ten percent of revenues on R&D
and have filed thousands of patent applications over the years. The
two firms' combined revenue has gone from $3.4 billion in 2002 to
$17.1 billion in 2007, an annual growth rate of 31 percent.

According to the U.S. Census Bureau's MA334P, the U.S. trend
is heading in the opposite direction, negative six percent growth in
revenue from 2001 to 2007.

So standards are extremely important and the implications to
U.S. economic security of China's rapid ascent up the ladder of
technological innovation are worrying though, as my colleagues here
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have noted, there are certain opportunities that come with China's
development.

But it is somewhat disconcerting that the government of a
country that already has a massive trade surplus with the United States
is spending billions of dollars so it can replace high-tech imports with
domestic products, and it's likely to tilt the playing field in China
against U.S. producers going forward.

But what worries me more than the standards are the negative
trends on the production side of things, that we are letting a very
focused country approach and potentially surpass us in manufacturing
this important set of products so that standards ultimately may not
matter.

Thank you.

[The statement follows:]

Prepared Statement of Mr. Andrew Z. Szamosszegi
Managing Consultant, Capital Trade Inc., Washington, DC

Good afternoon. My name is Andrew Szamosszegi. | am a managing consultant with Capital Trade
Incorporated. | am honored to testify before the Commission on China’s industrial policy and its impact on
U.S. companies, workers, and the American economy.

I have recently co-authored an analysis of subsidies provided by the government of China to domestic and
foreign firms in the so-called absolute control and heavyweight industries. Telecommunications is one of
China’s absolute control industries and is therefore considered of vital importance to the proper function of
China’s safety and economic well being. Information technology is considered one of China’s
heavyweight industries, and is also considered to be of special importance. My report therefore contains
information relevant to today’s hearing, and my testimony will rely heavily on information collected while
preparing that study.

The Capital Trade subsidies report reviewed the financial statements of three firms relevant to today’s
inquiry: China Telecom Corporation Limited, China Electronics Corporation Holdings Company Limited,
and IRICO Group Electronics Company Limited. Information about equipment providers Huawei and
ZTE was also reviewed, and | will reference that as well. With the exception of Huawei, these quasi-
public companies have SOEs with similar names. To avoid confusion, the firms | refer to as China
Telecom, China Electronics, and IRICO are subsidiaries, not the 100 percent state-owned parents.

Point 1: The government is a major player in the telecom and IT sectors.

Our study suggests that the government plays a significant role in the telecom and IT industries. 1 just
want to highlight the government’s role in three areas: ownership, subsidies, and policy guidance.

In terms of ownership, the government remains a major player in this space. As of December 31, 2007,
state-owned enterprises and other government entities owned approximately 83 percent of China Telecom,
75 percent of China Electronics, 75 percent of IRICO, and 18 percent of ZTE.

Government ownership in China means something. Typically, state-ownership confers access to loans
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from Chinese state-owned banks, below-market financing from those banks and related companies, and
access to government grants. In the case of telecom, the government has already announced that state and
state-owned financial institutions will support the development, deployment, and export of domestically
developed telecom technologies. The extensive ownership by the Chinese government suggests that the
government will have many levers at its disposal to make firms in this space toe the line with the
government’s industrial policy. Under these circumstances, we should not be surprised if firms stress goals
other than profit maximization.

Point 2: The government provides these sectors with meaningful financial support.

The firms we examined all received significant government aid. China Telecom is a case in point. By the
end of 2007, it had 220 million fixed line subscribers and 35 million broadband subscribers, and described
itself as China and the world’s largest wire line telecommunications and broadband services provider.
Despite this firm’s preeminence in the Chinese market, it was still a major recipient of state support. In
2007, it benefitted from large tax breaks for investing in western China and for its purchases of domestic
equipment. The firm also purchased subsidiaries in Hong Kong and the Americas from its government-
owned parent at below market prices. In all, the government subsidy to China Telecom indicated in its
annual report was nearly $700 million in 2007.

ZTE’s annual report shows it too receives subsidies. It benefits from a number of special tax preferences,
such as the two full, three half program, special VAT rebates related to software procurement and high tech
production, and an R&D grant. These preferences amounted to $162 million in 2007.

China Electronics and IRICO are much smaller firms and they received subsidies of $4 million and $46
million respectively. What is interesting about these firms is the extent to which the government has
played a role in their recent restructurings in the face of unfavorable trends. In the case of China
Electronics, its state-owned parent performed a nifty reverse listing in Hong Kong by purchasing newly
issued shares from an existing company on the Hong Kong Stock Exchange and effectively becoming the
firms’ majority owner. The firm’s existing business lines were sold, leaving only the handset operations of
China Electronics, a major producer of Philips branded phones. Philips has since exited the mobile handset
business, leaving the brand and sales channel to China Electronics. IRICO experienced a similar
misfortune as the world has moved to flat screen TVs, thereby reducing demand for IRICO’s primary
product, color picture tubes. The government’s response was telling. IRICO’s state-owned parent
company built China’s first LCD-TFT glass substrate production facility and then sold it to IRICO at a
discount. IRICO is also the beneficiary of preferential tax rates, government grants, and preferential loans.

The subsidies received by these firms are not trivial. The value of the subsidies calculated from the China
Telecom’s 2007 annual report is more than half of the value of money raised by the firm in 2002 from its
initial public offerings in Honk Kong and New York. For ZTE, the estimated subsidy calculated from the
2007 annual report amounts to 36 percent of the funds it raised in its 2004 public offering in Hong Kong.
For IRICO, the 2007 subsidy is equivalent to 46 percent of its 2004 public offering in Hong Kong.

Point 3: China’s industrial policy toward telecom services is multifaceted and extends beyond
competitiveness.

The Chinese government seems to be pursuing a number of different goals. One, it wants to improve
telecom service in the domestic market. Two, it wants to encourage activity in the western part of the
country. Three, the government is also looking to consolidate the telecom services sector. | am not only
speaking of the current tie ups pushed by the government. It is reasonable to conclude that the cash haul
from the China Telecom’s 2002 IPO funded the firms’ domestic buying spree thereafter. Four, the
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government is pushing the adoption of homegrown technology and the use of domestic equipment, and is
deploying the resources of state-owned financial institutions to achieve these ends. This goal seems to be
above all others. For all intents and purposes, the government is forcing the TD-SCDMA technology onto
China Mobile and telling the main domestic service providers that they will be judged by their ability to
develop and propagate homegrown technologies. While it is true that the government also has dreams of
competition in international services, it is possible that pursuit of these other policy goals has the potential
to get in the way.

Point 4: The impact of China’s support for the telecom and IT sectors has both short and long-run
dimensions.

The Capital Trade study includes policy simulations that assess the potential effects of reducing Chinese
subsidies to absolute control and heavyweight industries on the Chinese and U.S. economies. Without
getting into specific numbers, | will say the subsidies are harmful to U.S. interests in the short run. Were
these subsidies removed, U.S. employment, exports, domestic sales, and economic welfare would rise in
the targeted sectors, while China would experience lower exports and higher imports in these sectors.

The long run dimensions of this subsidy problem are even more troubling. U.S. data indicate that the stock
of equipment in the U.S. manufacturing sector has been stagnant since the year 2000. This is no surprise in
light of the massive increases in manufactured imports from China. Data also indicate that capital
expenditures by the majority-owned manufacturing affiliates of U.S. multinational corporations in China
have been increasing during this period, and that manufactured imports from China have been increasing as
well. Combined, these two trends suggest that foreign investment in China may be replacing capital
investment in the United States. To assess the potential effects of such a trend on U.S. economic
performance, we ran a long-run policy simulation in which capital stock was shifted to the U.S. from China
in conjunction with a removal of subsidies in China. The result was an even more significant improvement
in the performance of U.S. industries at home and abroad, and a larger increase in U.S. economic welfare.

Point 5: Any remedies to subsidies in this space may have to go through the WTO.

Given the widespread use of subsidies by China, and their adverse impacts on U.S. producers, it is curious
that more U.S. industries are not utilizing U.S. trade laws. Part of the answer to this puzzle may lie in the
high levels of U.S. foreign direct investment in China. Because the government in China has a much larger
economic footprint in China, U.S. firms with operations there may be reluctant to file CVD petitions
against Beijing. Unlike antidumping cases, subsidies cases require participation from the government of
China. If you are a U.S. firm operating in a special economic zone and benefitting from Beijing’s
generosity, it might be very difficult for you to file a petition that, in essence, puts the government of China
on trial for programs that are similar to the ones putting money in your pocket. If we look at the firms
filing petitions, they tend to belong to U.S. industries such as steel and paper, with limited participation in
China, or from smaller, largely domestic, industries. Beijing has no leverage over them, so it is easier to
file a petition if the subsidies are hurting your U.S. operations. Another factor limiting the use of domestic
trade remedies is that the Chinese market is booming and a potential source of huge profits in the future. If
you are a player in that market, and many IT and telecom equipment vendors are because China
traditionally had few domestic sources for these products, then you do not want to get on “Red Star’s” bad
side.

Given these circumstances, the WTO may be the best venue for addressing Chinese subsidies. The United
States usually has to take the first step, as was the case in the prior subsidies cases and in the current case
against China’s “famous brands” program. But once a case has been filed, other countries have participated
in the process. Because the U.S. industry is not a direct participant in WTO investigations and the U.S.
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government has the visible support of other countries, a WTO filing is less likely to cause “blowback” than
a CVD petition filed by U.S. producers.

It is doubtful that the WTO can solve all of our problems regarding any adverse U.S. impacts of China’s
state support. However, the United States has had some success with the WTO. For example, China
agreed to delay implementation of its plan to increase tariffs on imported parts that were contingent on the
localization level of Chinese produced vehicles. Unfortunately, China appears to have made this
concession only after extracting promises from several foreign carmakers to increase local content. The
last dispute settlement action against certain subsidies programs also resulted in China promising to end a
variety of programs, including certain tax provisions that favored foreign investors. Many firms that are
now paying corporate tax rates of 15 percent or less will see rates rise to 25 percent in stages over the next
several years.

Point 6: On the telecom equipment side, the challenge has less to do with standards and more to do with
manufacturing prowess.

Huawei is a major force internationally. Its revenues have increased at a compound growth rate of 33
percent from 2001 to 2007. According to an Economist Intelligence Unit report, the firm is ranked number
1 in the world in terms of commercial WiMax contracts and its shipments of 3G and 2G mobile phone
networking equipment doubled during the first half of 2008. Growth has been strong internationally. In
2007, 72 percent of its growth came from increased penetration of international markets, with a growth rate
of 150 percent in developed markets. Huawei has also been very successful in Latin America.

In terms of its technological prowess, Huawei’s R&D labor force is 35,000 strong and it spends 10 percent
of revenues on R&D. It is one of the top applicants for UMTS 3G essential patents and among the worlds’
top 3 holders of LTE essential patents. It had filed 35,773 patent applications by December 2008.

ZTE is smaller than Huawei overall, but is no slouch. ZTE’s revenues increased 24 percent annually from
2001 to 2007, and its exports are expected to expand 30 percent in 2009 despite the weak global economy.
The company actually has a higher market share in China than Huawei. ZTE also strives to spend 10
percent of its revenues on R&D. It has applied for 17,000 patents, including 1,000 3G terminal patents.

The two firms’ combined growth is impressive. They have gone from a $3.4 billion in revenues in 2001 to
$17.1 billion in 2007. Their annual revenue growth during the period has been 31 percent. According to
the Census Bureau’s MA334P, the U.S. trend is heading in the opposite direction. The U.S. growth rate
from 2001 to 2007 was negative six percent, compared to positive 31 percent for Huawei and ZTE. The
value of telecom equipment shipments by U.S. producers was $61.9 billion in 2007, less than four times
the revenues of Huawei and ZTE combined.

When | consider the rapid progress made by these two firms relative to U.S. firms, the U.S. consumer
electronics industry comes to mind. Back when countries were racing to develop HDTV, someoneg, it may
have been Peter Drucker, said that it did not matter who invented it, because Japan had raced so far ahead
of the United States in manufacturing that whatever standard was adopted, Japanese companies would be
able to make it. This was prophetic. Japan’s NHK developed and, in 1987, began broadcasting over
analog HDTV. Digital HDTV, what we are all watching now, was invented in California in 1990 by a
Korean-born engineer working for a firm called General Instruments. But today, when I look around the
competitive landscape, | see many Americans buying digital HDTVs, but no U.S. firms producing them in
large quantities. The one | know of, a niche player called Olevia, entered chapter 11 last year.

| do think standards are important, and | do worry about the implications to U.S. economic security of
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China’s rapid ascent up the ladder of technological innovation. | am also perturbed that the government of
a country that already has a massive trade surplus with the United States is spending billions of dollars so
that it can replace high tech imports with domestic products, and likely to tilt the playing field in China
against U.S. producers. But what worries me more than standards are the negative trends on the
production side of things -- that we are repeating the mistake of letting a country get so far ahead of us in
manufacturing this important set of products that standards ultimately will not matter.

PANEL Ill: Discussion, Questions and Answers

HEARING COCHAIR SLANE: Commissioner Wortzel, we'll
start with you.

VICE CHAIRMAN WORTZEL: Gentlemen, thank you all for
being here today and for sharing your research and knowledge with us.

I have to say as a comment, Dr. Simon, that | think the "make
versus buy™ argument that you cite among Chinese economists is really
a false argument, that most of what I've seen over the couple of
decades I've been watching it has been a lot of buying, a lot of reverse
engineering, and then a lot of making.

In other words, we deal with it all time here with IPR theft,
which leads me into another area that Dr. Suttmeier referred to and
that will affect the industries that Mr. Szamosszegi investigated. 1'd
like to draw you out on the balance between national security controls
on exports and bringing in researchers or doing research in China, both
as applies to basic research and applied research at U.S. universities,
and how these deemed export rules are really affecting it?

I read the Fortress America report. 1 like it very much. 1 think
Commissioner Reinsch may have some other views, but I think they did
a very, very good job.

The problem is where does this balance come in when you still
have a country that's trying to use a space-based satellite architecture
to guide a missile warhead through space using sensors that will attack
an American carrier? Not much room there for cooperation.

DR. SUTTMEIER: 1 think that your question about the deemed
exports really goes to one of the changed circumstances that we face--
the dual-use revolution phenomenon and the fact that so much basic
research does have a relatively short time frame before it actually can
find its way into applications.

Just as an aside, I've been working on this project on U.S.-China
science and technology cooperation looking over the past 30 years, and
one of the things that I think is really manifestly clear is just how
much that gap has closed or how much the acceleration has occurred. |
think to implications follow. First, again, we have to run faster. But,
second, we need to improve our intelligence about the Chinese system
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so that we don't have blanket deemed export control policies that
really put unnecessary burdens on companies and on universities. As a
professor, I am particularly sensitive to the ways in which universities
become instruments of national security policy; universities do have
national security responsibilities, but we should also recognize that
universities serve national needs best in providing forums for the open
exchange of ideas and in serving as magnets for the best and brightest
technical talent from around the world. So, in considering risks and
opportunities, | think we need a much better focus on what this Sino-
U.S. science and technology relationship is all about.

If you look at the way the U.S. government, is staffed to interact
with China on these matters, it is rather stovepiped. It is really very
fragmented and where you're supposed to have coordination the
staffing is pitiful—one or two junior officers taking on this major
responsibility for the future of the two countries; it's crazy.

So | think a combination of better coordination, better
intelligence, not in terms of spying necessarily, but analytical work on
what is and is not possible. Because | think ultimately you can't shut
this all down; you can't shut it off.

As Denis points out, | think the possibilities for very significant
benefits to both countries as well as to the world in many, many areas
become important.

That said, | think separately then you have to begin to engage
China on security discussions at new levels, saying, you know, we're
very worried about what you're doing in space, what we see on
industrial espionage, etc. (which I'm sure they know by this time). |
don't know if that fully answers the question.

VICE CHAIRMAN WORTZEL: That's very helpful. Thank you.

DR. SIMON: | would go back to the point I made about strategic
intent. | think that underlying the U.S.-China relationship still exists
a great deal of mistrust and not a great deal of mutual understanding,
and we operate at very superficial levels in many cases, and a lot of
the discussion about what goes on in each other's countries really is
not necessarily very well informed.

For example, in the Japan case, we used to use the role of the
National Science Foundation and its overseas offices, particularly in
Japan, as a kind of a listening post, not for intelligence collection, but
basically as a way of getting more to the heart of what is going on
inside of Japanese science and technology circles. There was a
reporting function that was very important.

The same thing with the Science and Technology Councilor’s
role. It used to be in the early '80s, at least from my early
experiences, there used to be a very proactive reporting role.
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When you speak to these people today, they don't talk about their
reporting role as much anymore. In fact, they spend most of their time
hand-holding delegations and preparing for high-level visits, but not
doing very much in terms of getting into the bowels of Chinese science
and technology institutions and really getting a good understanding of
what's going on.

There needs to be, | think, a revisiting of the role of those
offices and those functions so that when we encounter this kind of
problem about who's coming to study or what they may be coming to
study for, we have a more well-informed decision.

The U.S. government goes around trying to figure out what to do
about visitors. You remember years ago, we used to have an
organization called COMEX, which was the Committee on Exchanges,
that used to look at visitors, but it became too burdensome to review
everyone.

But now, with the onset of computer technology and our
Department of Homeland Security, we probably are in a much, much
better position now to make judgments in a well-informed way,
supported by better data and information. | think that's really what's
necessary here.

MR. SZAMOSSZEGI: This isn't really my area of comparative
advantage so I'm going to stick to my little study. One of the things
that | intended to do since armaments is one of the main industries on
the Chinese list of absolute control industries, | wanted to really go in
there and find information about a military weapons firm.

I quickly found that no such information exists because these are
the state-owned enterprises that closely guard all the information.
They're not required to file forms with the stock exchange.

But what we did find were a couple of security-related firms
owned by the state-owned enterprises that are the main weapons'
manufacturers. And what we found was in the case of one of them,
AVI-China, that this particular firm which produces regional jets and
helicopters was owned by the Chinese producer SOE AVIC-Il. The
subsidiary, which is actually listed in Hong Kong, has a series of joint
ventures with Airbus and Embraer. It manufactures for Boeing and
Airbus.

This isn't the same thing as export controls necessarily, but it's a
way, | think, to get technology to go from Western firms which maybe
have had a higher level of technology to a Chinese firm that is owned
by a state-owned enterprise that produces weapons.

So, in a case like this, we're basically at the mercy of the joint
venture partners as to what kind of technology is transferred to China.

Another firm that we found is CASIL. Those are initials that it
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uses in its annual report. This particular firm is engaged in
construction of science and technology and aerospace parks. | know
that we're focusing on the three programs, the Torch Program and the
863 Program, but 1 think that the Chinese government also is
influencing technology in other ways by having state-owned firms
support privately-owned firms that raise money in international capital
markets to build these nice science and technology parks and aerospace
parks.

So that's another area in which the Chinese government is
moving this whole technological development forward, and | think it's
going to be impacting us increasingly because as they populate those
areas, | believe their technological capacity is going to increase.

VICE CHAIRMAN WORTZEL: May | be permitted a short
comment?

HEARING COCHAIR SLANE: Sure.

VICE CHAIRMAN WORTZEL: It does blend. We visited a
great enterprise last year that was building control mechanisms for
environmental control systems in power plants and steel plants, and it
looked great.

| opened a cabinet and looked at all the routers, and all the
routers and all the electronic and computer control equipment came
from a single Chinese firm. 50 miles away we passed that firm and in
its parking lot was an electronic warfare and jamming regiment of the
People's Liberation Army being outfitted with the same router. So |
don't know how you make that separation.

HEARING COCHAIR SLANE: Thank you.

Chairman Bartholomew.

CHAIRMAN BARTHOLOMEW: Thank you very much. Thank
you, gentlemen, for your interesting testimony, getting right to the
heart of some of the challenges that we face, | think.

Dr. Suttmeier--actually for all of you--1'm interested in this idea
of being able to create the conditions in which innovation thrives.
You mentioned specifically primary and secondary education, which |
think we all recognize we've got to do a much better job of here in the
United States. These children, they're our seed capital.

We're talking about that's an investment that won't really provide
returns to us for at least a decade and more likely several decades
before these kids who are getting new opportunities are going to move
into the workforce.

How are things standing, though, in terms of primary and
secondary education in China? How is the Chinese government doing
in educating its own young people?

DR. SUTTMEIER: 1| think if you look at statistics, they're not so
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impressive. Many people would argue that the Chinese system has
been weak on education, but again one of the things that this points to,
I think, is perhaps the limits to policy. the drive for education in
China | think is not totally a matter of policy; it's much more a matter
of culture, of family influences, and things like that.

I think one reason why even the university sector, which
arguably is still plagued with enormous problems in China, does as
well as it does in terms of producing good people--is because they're
driven by other things in some sense.

But there is, | think, a concerted effort now to try to keep
building science education, popularization of science throughout the
primary and secondary system as well as the general public.

But | think there is also the feeling that there's A terrible
underinvestment, lack of professionalization of teachers in large parts
of the country. Remember, this is a country where at least half of it is
still a pretty underdeveloped place, and you don't have enough highly
professionalized people to supply quality education for the entire
country. So, this is one reason why | think it's always so difficult to
draw conclusions about China. Which China are you talking about?
For instance, in terms of the telecom expansion, when we consider
subsidies for the expansion of telecom to west China, is that an
industrial policy issue or is it a national development issue? We spent
a lot of time and money in this country trying to bring electricity and
telephones to rural areas as well.

DR. SIMON: 1 think the Chinese are trying to take a really close
look at their primary and secondary education right now. Part of this
is because they realize that the roots of creativity, in fact, are
established early on.

I am very familiar with several experiments going on. In the
city of Dalian, for example, where an individual created a private
school, brought back a Chinese Canadian teacher, who had been in
Canada for about half a dozen years, and created a K through 3
program for young kids. Basically, there are a lot of the things that
we have in our own kindergartens--playgrounds and sandboxes--all of
those kind of things for creative expression, free expression, et cetera.

The problem is that after the third grade, they must go back into
the Chinese school system so you have a lot of perplexed kids who
basically now have gotten a dose of the open classroom in some ways
and then back to the traditional very rigid classroom.

| was just going through admissions applications for Penn State
for my graduate school, and it's amazing; for every Chinese student, it
seems to be the same--750 or 800 on their GRE math and, 500 or lower
on the verbal part of their GREs and even lower on their essays.
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In fact, it's almost a done deal that the Chinese students when
they come to the United States find even our graduate programs in area
such as statistics just fairly straightforward, very easy to do, because
of the basic foundations they still get in their early education back in
China.

So | don't think the Chinese government and the Chinese
education authorities are willing to give all of that up and to release
the whole education system to be a kind of open classroom for all.

In fact, there probably is some value in looking for some blend
of what we do here in the West, which is probably a little bit too open-
ended, and what they do in China, which is probably a little too rigid,
and trying to figure out a good balance.

The Asia Society in New York has done a couple projects that |
would commend to you that take a look at the comparative nature of
early education that | think would lend some examples to this
committee and help you understand more about that situation.

| think we need to learn a lot more about what makes the Chinese
education system good and they want to learn a lot more about us, and
exchanges of teachers and academic administrators would go a long
way to transferring some of that understanding in both directions.

CHAIRMAN BARTHOLOMEW: Just one comment and I'll have
a second round if we have a second round of questions.

Dr. Simon, | think the challenge always is when you talk about a
new paradigm of cooperation, making sure that we have an idea what
we want to get out of that cooperation because the Chinese government
always seems to have a much better idea of what they want to get out
of the cooperation. [I'll raise that if we have an opportunity on the
second round.

HEARING COCHAIR SLANE: Commissioner Blumenthal.

COMMISSIONER BLUMENTHAL: Yes. Thank you all very
much.

I'm particularly happy to see Dr. Simon and Dr. Suttmeier here.
I'm a big fan of your work in general. No offense--1 haven't seen your
work yet.

MR. SZAMOSSZEGI: None taken.

COMMISSIONER BLUMENTHAL: I'm looking forward to being
familiar with your work.

But | have a couple of questions. One is this innovation
paradigm. | guess my question would be, first, to flesh out what you
mean by that. 1| don't remember which one of you said it.

And the second would be about what you described in terms of
lack of creativity in science and risk aversion; | think it gels very
much with the research I've done on this topic myself. But are you
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seeing certain areas where, not copycatting cell phones, there are
actual breakthroughs that are scientifically applicable, actual
breakthroughs that actually start to compete with U.S. breakthroughs?

Which particular areas would those be, and how would that
potentially harm us or hurt us? When we talk about competition,
usually as Americans, we think competition is a good thing, but how
could that actually harm or hurt us?

So a two-part question. One is what do you mean by a
cooperative innovation paradigm? And the other is certain areas of
science and technology where breakthroughs, commercial
breakthroughs, may actually start to compete with the United States in
harmful or helpful ways?

And it's really to both of you.

DR. SIMON: | gave you the example of what's been going on
with respect to supercomputing. 1 think high performance computing
is an area that not only has China targeted but they've actually made
some substantial progress.

Clearly, in the version that | talked about, | pointed out that the
architecture is their own, but they're still using AMD microprocessor
technology. It would be a big leap forward, for example, for them to
use this Loongson chip, the processor they developed to be the main
core processors for something like this. That's their intent. It’s their
stated intent, clearly, to do this, and they clearly want to bring high
performance computing into the marketplace, probably first to what |
would call into intermediate markets.

That is, they want to introduce these first into developing
country markets, grab some market share, use that to enhance and
improve performance, and bring those products then to the higher-end
markets in the West.

And, | think what we're seeing in the Chinese case is a very
different technology strategy than one where they immediately have to
leapfrog right to the very top. There's a lot of discussion about
leapfrogging in China.

But I think that if we actually look at the way China is moving
through the stages of technological development, it is a learning curve
process, and we see them steadfastly engaged in first being a taker,
then being a marginal contributor, and then embedding themselves
through their marginal contributions in these technology networks that
are being formed, and using those as a replacement for the traditional
modalities of technology acquisition.

So, this expanded participation is getting them access into
networks where new knowledge is being created at the frontier. If you
look at the papers that are being written and the conferences that are
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being held, you see significant Chinese participation, Chinese
contributions, and Chinese co-authorship. These are some of the
drivers that are pushing forward progress in areas in such as bio chips,
for example, in the life sciences field, in key areas of IT, and in some
aspects of nanotech—which you'll hear about from Rich Appelbaum
this afternoon. And while not right at the forefront, China’s progress
clearly is substantial enough to make them a player in the game, which
then allows them to rub shoulders with the state-of-the-art players and
allows them to do a lot of immediate and rapid learning.

COMMISSIONER BLUMENTHAL: Does that hurt us
economically? And if so, how?

DR. SUTTMEIER: Does it hurt? It probably hurts individual
companies that lose market share to the Huaweis, for instance, or the
ZTEs.

Does it necessarily hurt all of us? I don't know, because gains in
one part of an industry may lead to losses in other parts of the
industry. Remember, an awful lot of this technology policy that you're
seeing in China comes as a result of this perception that they are,
although in absolute terms, gainers, but in relative terms they are not
doing so well because it is the people who control the technological
architecture, and that is the IP and the standards, who are getting the
lion's share of the benefits.

So what | think is driving an awful lot of the work then in
technological innovation in China is an attempt to sort of change that
balance somehow.

As for the innovation in this report, we talk a little bit about
types of innovation because | think when you get into this question of
innovation, you do have to be a little bit sensitive to whether you're
talking about some kind of incremental innovation, major disruptive
innovations.

| think the people who have been looking at a lot of the
innovation in ICT would say that you're seeing more of the incremental
stuff--but this can pay off because it can give new functionality to
products in the domestic market where the Chinese companies may be
especially sensitive to demand and new functionality in international
markets as well. So Chinese companies can be expected to be
internationally competitive not only on price, but also on innovative
features of their products even thought those innovations tend to be
incremental.

The one other thing | would add in terms of new innovation
paradigm, goes back to Commissioner Wortzel's point, and deemed
export issue. We are really in an increasingly interdependent
relationship with China on research and development.
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This is true in terms of universities. Look at who's staffing up
our faculties, and where the students are coming from. It is true in the
corporate world, as well. [I'm increasingly tempted to use the term
"Chimerica,” or “Chimerican science” (to borrow Niall Ferguson’s
term used to describe financial relations between the two countries) to
describe relations in research and innovation. In light of this growing
interdependence, we have to figure out new ways to build a trusting
relationship, and, you cannot do that if you're turning people away at
the U.S. consulates in China—we still do that a lot much more than we
should.

COMMISSIONER BLUMENTHAL: If we have time, I'll follow
up.

HEARING COCHAIR SLANE: Great. Okay.

COMMISSIONER BLUMENTHAL: Thank you very much.

HEARING COCHAIR SLANE: | have a quick question for Dr.
Suttmeier and Dr. Simon. Your Chinese graduate students, do you find
that they come with the intent of returning or do you find that they
come and hope to stay?

DR. SIMON: 1| think it's about 50-50. 1 think half of them come
with the expectation and maybe the obligation, depending on who's
paying the bill when they come to go home. If they're gongfei, or
government-sponsored, students, they have an obligation to return.
And since there is no longer a June 4th or other kind of precipitant to
allow them to stay freely, then they will probably will return.

On the other hand, the other 50 percent, those who are zifei or
self-financed, increasingly, | think they are coming with the notion
that they will try to get employment once they--let's say get a Ph.D. in
the United States, they will get employment and their hope, at least
initially, may be to stay.

The ideal paradigm for many of them is to come for their
graduate degree, stay in the U.S. for "x" numbers of years, and use that
as a jumping off point to go back and get a very high-paying job,
either with a multinational company back in China or with a Chinese
private sector company or, in some cases, and | think this is very
important, become the new wave of technological entrepreneur in
China that | think is going to become an important catalyst for change
in China's technology sector.

I think more and more of those young entrepreneurs who have
had experience on both sides of the ocean, they will become critical
players in the game of helping China change its innovation culture and
they will be an important catalyst.

So the fact that they return, there are some good aspects to that
and there are some not so good aspects to that. We can't have our cake
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and eat it too. We can't always have the benefits of both, such as half
here and half there. There are many Chinese who are so-called
amphibians; this is what they call them now, that is, they have one foot
in the U.S. and they have one foot in China. Under the 863 Program,
for example, they may have a laboratory and a project that's partially
funded by the Chinese government: in the U.S. they have a project
that's funded by the National Science Foundation. They have a lab
there with graduate students and they have a lab here with graduate
students. They're running basically multiple sets of experiments and
multiple sets of projects. AIll of these are very powerful factors that
help drive not only American science but also Chinese science.

DR. SUTTMEIER: | would agree with most of what | think
Denis is saying. | would just add that in some ways we don't know as
much about that question as we might. NSF has done surveys of
intentions to stay or not stay. But | think it touches on some very
interesting questions about cultural attachments, identity issues, as
well as market forces.

I think that if you're talking in market terms, you’ll find these
folks can finesse many of the immigration issues they might face--
they're part of this global workforce, and they migrate around.

So you can go to the laboratories of U.S. companies in Shanghai
and meet some guys who are working there, ethnic Chinese who
finished their work in the United States in the late '80s. They then
went to work in the corporate laboratories in the U.S. for ten years,
and they expect to go back to the U.S. after China, and then perhaps
move on to India after that.

That's why this issue of competing for talent and making this
economy one where people really want to come becomes so important,
I think.

HEARING COCHAIR SLANE: Thank you.

COMMISSIONER REINSCH: May I follow up on that?

HEARING COCHAIR SLANE: Please, yes.

COMMISSIONER REINSCH: Those are very interesting
examples, and you make some important points. Dr. Simon, you
reminded me that a few years ago, | did a conference on this where |
spoke along with the then Jordanian Ambassador to the United States,
and he added the commercial element to this.

It may not be quite as true for China as it was for Jordan, but |
thought it was an interesting comment. He said there are thousands of
Jordanians who come to the United States to go to medical school, and
they all graduate, and he said they all go back, and they all buy GE
medical equipment.

The point that he was making was that the relationships and
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bonds that they form here, as well as the language that they learn, not
necessarily here but the language they speak and the language they're
educated in, creates a relationship which transcends where they're
located.

And the mentors they have, the people they look at, are here, and
that forms a set of relationships that cause me to conclude that in a lot
of cases having foreign students here is win-win. It doesn't matter
whether they stay here or whether they go back; we win either way.

Now, in some of your areas, it's not quite that clear because
there are security implications, which brings me to a question, which |
want to ask Dr. Suttmeier, because you brought up the National
Academy study. Larry and | probably don't entirely agree on it
although I do think it's probably the most compelling indictment of the
status quo that I've ever read, and the status quo deserves to be
indicted.

But I'd like you to comment briefly, not only the export control
part of it, but on the visa part of it, the travel part of it, because
frankly in the public debate over the document, that piece has gotten
very short shrift. Most of the focus and much of the controversy has
surrounded the rest of it. Do you endorse the recommendations? Do
you think that what they propose as far as both student travel and also,
as | recall, sort of visa application process is the right way to go?

DR. SUTTMEIER: | think a good part of it was to have
recognized scientists vouch for the reputation--

COMMISSIONER REINSCH: Yes.

DR. SUTTMEIER: --and intentions of the people.

COMMISSIONER REINSCH: That was one piece of it.

DR. SUTTMEIER: Yes, | think in general | do. And you say, in
reference to the Jordanian case, it's always a win-win thing. I'm not
sure it always is a win-win thing.

In fact, I would argue that if we're not careful, we're really
turning it into a win-lose situation where we're the losers. | have
many discussions with people from the Chinese technical community
who have their educations here who are likely to buy GE equipment
and HP equipment and want to maintain an active professional
engagement with U.S. science, who then get turned away when
applying for a visa at the U.S. consulate. | mean, there is something--

COMMISSIONER REINSCH: So there's a loss through our
policy though; right? It's not from their exposure to the United States?

DR. SUTTMEIER: Exactly.

COMMISSIONER REINSCH: That's from our failure to allow
the relationship to grow.

DR. SUTTMEIER: Yes.
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COMMISSIONER REINSCH: That's well-taken.

DR. SUTTMEIER: How do you win in that circumstance? Here
you've invested in building goodwill: we have a whole long history of
Chinese scientists who studied here, they've become a great resource
for our interests, and so forth, and we have now this policy
discriminates against them and makes them feel like they are being
treated as inferiors, if not as enemies. Eventually, some cease to even
think about getting a U.S. visa. Go build their overseas professional
relationships with others. They’ll go to Australia for a meeting or
they'll go someplace else.

COMMISSIONER REINSCH: There's also a strategic component
to it. In my day job, | represent big companies, and they've had to
deal with this problem from the standpoint of the engineers and
scientists they want to hire or who already are working for them
overseas. | got more complaints about exactly what you're talking
about in 2002, '3, '4, than any other issue | dealt with.

| get a lot fewer complaints now except until recently, which is a
footnote that we don't have time to get into, but the reason the volume
of complaints diminished was not because the problem was solved, but
because if you're GE, you have things you can do about it.

And what you do about it is you move your conference to
Singapore or Vancouver, and ultimately what you do about it is you
move your research lab to Tianjin, which it seems to me is not in our
national security interest or our job creation or employment interests.
But that's what's happening as a direct consequence of the policies that
you're talking about.

I've taken too much time. I'm sorry.

DR. SUTTMEIER: If you then turn it back to the question of
industrial policy, you can make a case, | think, that U.S. immigration
policy actually does great things for Chinese industrial policy.

COMMISSIONER REINSCH: | need to say for the record that
the reference to GE was a hypothetical one. | was picking on a
company and not citing a specific example.

HEARING COCHAIR SLANE: Commissioner Wessel.

COMMISSIONER WESSEL: Thank you for being here today.

| want to ask some questions about a real-life issue we're going
through right now here, and whether you support or oppose the recent
stimulus bill and the "Buy America™ provisions that were included
within it, which is now the law of the land.

NTIA, the National Telecommunications Information
Administration, has been looking at how to implement the law as it
relates to the telecom IT sector, and they apparently under pressure
from the Chinese and others are looking at creating a blanket
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exemption from the Buy America provisions as it relates to the telecom
IT sector for the sourcing that's funded by the bill.

As we look at the comments you've made about the standard
setting in China, as we look at what has happened to the migration of
production, not necessarily development but production of much of the
electronics and commodities that go into the IT sector, how should we
be viewing that right now?

We talked about win-lose, lose-lose, et cetera, and we just talked
about this GE situation, about the question--

COMMISSIONER REINSCH: Hypothetical.

COMMISSIONER WESSEL: --hypothetical GE situation as it
relates to R&D, et cetera. Most engineers, as | understand it, like to
have production close to R&D so that they can tinker on the shop floor
and go back and forth. What's happening to our industry?

Is it migrating to China as they develop the standards, as we
look at the serving a one plus billion dollar market, as we look at the
migration of what's happened here? Has it now gotten to the point
where we couldn't even enforce Buy America policy because we don't
make it here?

DR. SIMON: In many ways, that's exactly what is happening.
As we've seen in the semiconductor area, putting aside the short-term
dislocations that will occur over the next year or two, it's very clear
that foreign investment not only has followed the opportunities in the
Chinese market, foreign investors now see China as the strategic
platform for not only the domestic market but also for the global
market.

So, the bulk of those semiconductors that do get imported, for
example, they tend to go right out in terms of exported products where
the Chinese are still doing basically a lot of the assembly and a lot of
the screwdriver operations.

One of the things that we missed discussing this morning was
this question about local content and what the real value added is from
American companies in China. Those exports that are being sent from
China back to the United States, what is the real U.S. content in terms
of total value added?

Somebody said 25 or 30 percent of the content is really still
American content. The other is sourced from other parts of East Asia
or other parts of the world, but at least 30 percent of the value of those
parts and components in ICT products coming back to the United
States belong to the United States originally. The PWC study, which I
would commend to you, points this out as well, that rather than
sourcing locally, many of the foreign companies inside of China and
even local companies buy their chips externally and bring them into
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the country because the duties have been now relaxed down to zero.

So it's a very difficult argument to make about what is really
U.S. content--and | keep seeing in my mind the picture of that IBM
laptop computer that was brought to Congress during the Lenovo
discussions and how it was dismantled, and that part was made in
Singapore, and this part was made in Taiwan, and what was the real
value added in China?

I've seen another analysis just done of the 30 gigabit iPod, a
similar kind of analysis about how it all is put together, and what is
really Chinese value and what belongs to the U.S. and Japan, et cetera.
This is globalization, and whether we like it or not, I think it will be
very tough whether it's an automobile or an airplane or an iPod to
begin to discern exactly what is the American portion of it and what is,
let's say, the Chinese portion and what belongs to some other part of
the world. | think it's just too difficult and probably not worth the
effort.

COMMISSIONER WESSEL: Well, I don't know that it's not
worth the effort, because of the question of the migration of R&D and
production--but if China is actively using standards to drive the
production there, the development and the production, from an
employment base approach--

DR. SIMON: Right.

COMMISSIONER WESSEL: --not a wealth creation, because
you may still have the profits returning to the U.S.; from an
employment impact, there are repercussions over time.

If I could ask another question: are there international standard
setting bodies in the telecom IT industry that could help mediate this
and look at a global solution rather than a nationalistic solution?

DR. SUTTMEIER: Yes. | think one of the things that we found
is that there actually has been a kind of internationalization of the
Chinese approach to standards. | did my first paper on it at the height
of the WAPI business, and | think that the learning curve since then
has changed and with it attitudinal changes.

China at that time was not so familiar with most standard setting
organizations but since that time, they've recognized that they really
need to get involved with formal standards bodies as well as many of
the consortia that do standard setting in high-tech fields.

So there is a degree of learning that is going on already with
both formal organizations like 1SO and ITU, IEC, as well as consortia,
and this is having the effect of mediating some of the potential
tensions. At the same time, China’s increasingly active participation
in international standards bodies also provides opportunities for them
to challenge established principles and norms in those bodies.
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And what we're seeing domestically in China, is a complicated
story. Not all Chinese producers are keen on embracing the Chinese
developed standards. They're tied in with global networks and the
functionality that they want in markets abroad is really tied up with
international standards, and the Chinese producers don't want to
necessarily give that up. So it's a much more complicated issue | think
of how that actually all works.

But the short answer | think is yes. | would only add that there
remains--this is not necessarily your purview in this Commission--a
big philosophical question that China is part of, but so is India, so is
Brazil, so are other places, the nature of the international standard
system and especially how intellectual property fits into it.

So that's a separate debate. China is a party of that debate, but
it has less to do with industrial policy, and more to do with a larger
question about what should be the rules for this global knowledge-
based economy when you have new players like India, like China, who
have been standard takers in the past and now want to be standard
makers, They sometimes have very different views about the role of IP
in these standards regimes.

COMMISSIONER WESSEL: Understand. Thank you.

DR. SIMON: Can | add just a quick point to this? One of the
things behind Intel's decision to build this $2.5 billion chip factory in
Dalian was an apparent desire by Intel which had been affected
initially by their WAPI experience, et cetera, to become an inside
player in the Chinese economy.

And, one of the things that Intel has sought to do is to have more
and more influence by being an insider over the evolution of standards
and the choice of standards, and to focus these standards discussions
by using its leverage in this $2.5 billion facility. Basically, it wants
to say, hey look, I made this big commitment, you can't kind of just go
run in this or that direction and leave me out in left field.

Now, whether or not they will be able to achieve their goals is
another question, but clearly one thing on their mind is that this is at
least one source of leverage that they can now have that they didn't
have before.

COMMISSIONER WESSEL.: It was also, | would say, the
hundreds of millions of dollars in subsidies that they got from the
Chinese that drove the IRR on the project--

DR. SIMON: Made it look very nice; right.

COMMISSIONER WESSEL: --over the 25 percent margin. So
that may have had something to do with it.

HEARING COCHAIR SLANE: Commissioner Mulloy.

HEARING COCHAIR MULLOY: Thank you, Mr. Chairman.
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I'm going to ask a couple of quick questions just to get some
benchmarks established and then will ask a larger question where you
could offer opinion.

So Dr. Lebby, who is on the next panel, he states in his
testimony if you stop manufacturing, you will stop innovating. Do you
agree with that statement, yes or no? Doctor, if you could just go
across.

DR. SUTTMEIER: Not entirely.

HEARING COCHAIR MULLOY: What about you, Dr. Simon?

DR. SIMON: Also not entirely.

HEARING COCHAIR MULLOY: You think there's a lot of truth
to it, but--

DR. SIMON: 1 think there's a lot of truth but not total.

HEARING COCHAIR MULLOY: What about you?

MR. SZAMOSSZEGI: Mostly.

HEARING COCHAIR MULLOY: Okay. Secondly, he says R&D
usually follows manufacturing. So when you manufacture, then R&D
will follow. If you lose your manufacturing base, you're probably
going to lose your R&D base as well.

Do you agree with that?

DR. SUTTMEIER: Yes, I think that there’s—yes.

HEARING COCHAIR MULLOY: What about you, Dr. Simon?

DR. SIMON: Yes.

HEARING COCHAIR MULLOY: What about you?

MR. SZAMOSSZEGI: Yes.

HEARING COCHAIR MULLOY: Okay. Then the third point.
Dr. Simon, in your testimony you state this: you say that growth of
foreign investment in China has proven to be an important vehicle for
technology transfer including managerial know-how that has helped
China steadily move up the learning curve in terms of taking on more
sophisticated, higher value-added production tasks.

So that's I think innovation; isn't it?

DR. SIMON: Not necessarily innovation. It's learning. It's the
ability to replicate, the ability to repeat, the ability to produce
reliably, on schedule, et cetera, et cetera.

HEARING COCHAIR MULLOY: Does it move you up further to
be able to innovate than if you were still doing other things that you
could do 30 years ago?

DR. SIMON: Sure. It puts you closer to the edge.

HEARING COCHAIR MULLOY: And they're now closer to
being an innovative society.

DR. SIMON: Yes.
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HEARING COCHAIR MULLOY: You further state about China's
leaders have wanted China to reduce its dependence on external
sources of technology, and they want to move China into an innovation
society.

And then you say this: China, added to this fact, we should also
add China national security imperatives, which continue to be a key
driver behind China's desire for strengthening its innovation
capabilities.

So am | correct that they see innovation as a national security
issue?

DR. SIMON: No doubt.

HEARING COCHAIR MULLOY: How is that? Do you all agree
with that?

DR. SUTTMEIER: Oh, yes.

HEARING COCHAIR MULLOY: So, in other words, when
they're moving up, would you say if we're helping them innovate, that
we're being foolish?

DR. SUTTMEIER: Is that the big question?

HEARING COCHAIR MULLOY: They see it as a national
security issue, and they have policies to get them there.

DR. SIMON: They see it as part of a threefold; they see it as
part of competitiveness, national security, and sustainability. Those
are the three legs of the stool that drive innovation for China today.

HEARING COCHAIR MULLOY: Yes. And what are we doing?
I won't ask that.

DR. SIMON: Okay.

HEARING COCHAIR MULLOY: So we’ve got that established--
innovation can be a national security issue and your ability to move up
the food chain; correct? There's another witness that will come in
later on, Dr. Arthurs, and he states on page three of his testimony,
we're talking about all these Chinese students coming to America. And
he says: China now has adopted a policy of luring back top scientists.
This isn't just happenstance. It's a policy.

He states further: that the Chinese Academy of Sciences
announced their plan to entice students to come back only days after
the Congress Party of the Central Committee established that policy.
And he says that they're calling on state enterprises and academic
institutions to attract more leading overseas scientists, especially
those on the cutting edge of science and technology, to come back.

If that's going on, does it make as much sense for us to be
bringing as many Chinese scientists and engineers over and getting
them the top education we could give them, put them in the top
laboratories in this country, and then send them back to China? Or
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would it make more sense for us to be trying to find ways to nurture
American students to get into those positions and advance our
innovative capacity?

I ask all of you.

DR. SUTTMEIER: Well, the latter, as Commissioner
Bartholomew pointed out, is going to be a longer-term objective, |
think, to make that happen because those of us who teach the young,
we see the interest in pursuing careers in science and engineering has
not been so great. Maybe now that you can't make a million dollars on
Wall Street, the best and the brightest will go back into science.

But I think one should be a little bit careful about how you
understand those points that you quote. Because, first of all, the best
and the brightest have not gone back to China. Our colleague that we
have worked with has looked at this question, and by and large, the
best and the brightest Chinese stay here because it's so much better to
work professionally.

Now, you do have this accelerated effort to lure people back
made possible by the financial crisis, in part. The Chinese are willing
to get talent wherever they can get it. But interestingly, it's not only
Chinese that they're trying to recruit, they're trying to recruit anybody.
That's the competition for talent.

HEARING COCHAIR MULLOY: Since my time is limited, Dr.
Simon, do you have anything you want to add?

DR. SIMON: In December, the Organization Department of the
Communist Party announced the Thousand Person Returnee Program,
and this program is designed to take advantage of the financial crisis
to bring people back.

But it's very clear, as Dr. Suttmeier said, some of the best still
want to be in the United States, and there is an anchor. The anchor are
their families and their children who they want to see get education
here in the United States, and that's one of the most important reasons
why many of them don't go back.

MR. SZAMOSSZEGI: To answer your question, | think that it's
better to nourish American students, but | also agree that that's a long-
term undertaking.

Dr. Suttmeier mentioned that the financial crisis has probably
changed some incentives in the United States. That comment was
maybe in jest, | don't know. But I think that that's been a big problem,
that we've had incentives that have drawn a lot of the best and the
brightest into financial engineering, and that's been to our detriment.

But, finally, I think that by experiencing what we've experienced
with manufacturing, about it is increasingly clear that manufacturing
and R&D are interlinked; where one goes, the other tends to migrate.
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The poor returns in manufacturing and higher returns to financial
engineering, are two sides of the same coin.

People don't want to go into financial engineering because it's--
you can make a lot of money, but manufacturing, on the other hand,
you're getting beaten down by imports all the time. It's not as
profitable. And I think that's part of the same problem.

HEARING COCHAIR MULLOY: Thank you.

That was very helpful. | appreciate all of you giving me that
opportunity to get those questions out.

HEARING COCHAIR SLANE: Commissioner Videnieks.

COMMISSIONER VIDENIEKS: Mine will be very brief because
we're getting there. Just to kind of sum it up, a lot of important
issues--okay--but relatively how large percentage-wise is the IT sector
of their national income, the GDP? What are we really talking about?
But then, again, how capital intensive is it? How many satellites do
they have up there, communication, civilian, and what are we really
talking about in terms of size?

DR. SIMON: Well, about 1.6 percent this past year was spent
for R&D as a percentage of GDP.

COMMISSIONER VIDENIEKS: R&D. All of R&D?

DR. SIMON: R&D. AIll in. And the interesting thing, however,
is that if you look at the Battelle Institute's recent study, they say that
looking at R&D among all of the countries in the world, China is
among the fastest growing—in terms of growth of R&D expenditures.

COMMISSIONER VIDENIEKS: Growing. Not there yet. We're
way ahead.

DR. SIMON: Right. According to some OECD data, China still
accounts for only about nine-ten percent of global R&D spending. We
account for some 30 plus percent.

So the differential is substantial, and 1 think when Rich
Appelbaum talks, he will talk about nanotech, the difference in the
investment in nanotech in China versus what our investment is is
substantial, though. Again, these are different dollars.

COMMISSIONER VIDENIEKS: How many civilian
communication satellites will they have up there and who owns them,
who put them up there, who maintains them?

MR. SZAMOSSZEGI: Don't know.

DR. SIMON: Don't know.

COMMISSIONER WESSEL: You stumped them.

DR. SUTTMEIER: Several. 1 don't think there is too
many. And I think most of them probably are state owned.

COMMISSIONER VIDENIEKS: If they were to execute that
WTO government procurement agreement, would the communications
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sector be open to competition by us and others?

DR. SIMON: According to the WTO requirements, gradual
opening of the telecom sector on both the equipment and services side
is supposed to be part of the agreement. It's lagged a little bit. It
hasn't gone the way or as fast as we had hoped, but it's moving. It's
been moving in the right direction, just slowly, very slowly.

COMMISSIONER VIDENIEKS: Are we talking about a minor
part of their GDP that's flashing the news or it's something that's got a
trend to it or what?

MR. SZAMOSSZEGI: | could probably get you and I'll endeavor
to get the Commission the exact data. But | think it's growing given
the large amount of investments that have occurred in this sector over
the past seven or eight years.

COMMISSIONER VIDENIEKS: It would be nice to know what
we're talking about relatively, the relative rates of growth of U.S. IT
sector, their IT sector, how it stands globally, how many birds do we
have up there, and so forth, you know?

Well, thank you.

HEARING COCHAIR SLANE: Thank you, gentlemen.

It's been very, very helpful. We really appreciate your time
coming here and we wish good speedy trip back to Oregon and
Pennsylvania, and we'll stand adjourned for ten minutes.

[Whereupon, a short recess was taken.]

PANEL IV: CHINA’S NANOTECHNOLOGY AND
OPTOELECTRONICS INDUSTRIES

HEARING COCHAIR MULLOY: This is panel four, and we're
looking at "China's Nanotechnology and Optoelectronics Industries.”
And we're trying to look at these in terms of innovative industries,
where China is trying to develop and has a strategy to try and develop
these.

We're very fortunate to have three distinguished witnesses. Dr.
Michael Lebby is the President and CEO of the Optoelectronics
Industry Development Association.

Dr. Lebby has more than 175 U.S. patents issued in the field of
optoelectronics and his career has spanned all aspects of the business
from research and development to manufacturing to finance to sales
and marketing.

Dr. Eugene Arthurs is the CEO of the International Society for
Optics and Photonics. He has a Ph.D. in applied physics and is an
active member of numerous scientific societies.
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Dr. Richard Appelbaum is the Professor of Sociology and Global
and International Studies at the University of California in Santa
Barbara.

He is currently engaged in a study of high technology
development in China focusing on nanotechnology.

So we're very fortunate to have you gentlemen with us today and
why don't we start with you, Dr. Lebby. And we'll try and go seven
minute statements, more or less, and then we'll open up to
commissioners five minute rounds.

STATEMENT OF DR. MICHAEL LEBBY
PRESIDENT AND CEO, OPTOELECTRONICS INDUSTRY
DEVELOPMENT ASSOCIATION, WASHINGTON, DC

DR. LEBBY: Good afternoon.

OIDA has over 18 members who research, manufacture and sell
optoelectronic components and systems in applications such as
communications, defense, displays, solid-state lighting, sensing, and
solar energy.

OIDA is in a unique position to address the issues posed by the
Commission. OIDA members include large companies such as General
Dynamics, Cisco, Corning, Telcordia, JDSU, and also fast-growing
entrepreneurial companies.

In the past five years, the Chinese government has made a
concerted effort to transition from a "copy and assemble™ economy that
relies on low labor and manufacturing costs into a innovation-driven
one. It is focusing on higher-value products and is encouraging its
companies to move up the value chain. China is seeding a competitive
optoelectronics industry by supporting a wide range of R&D activities
from materials to devices to manufacturing technology.

As part of its industrial policy, the Chinese government
encourages foreign companies to establish facilities in China. The
subsidies that the Chinese government offers are a major incentive for
U.S. companies to shift R&D and production to China.

They include tax incentives, building subsidies, free trade zones,
and low-cost labor. Many U.S. companies see these incentives as a
means to survive in an increasingly competitive global business
environment.

Corporate strategies that keep product design in the U.S. while
moving manufacturing overseas over time will dilute our ability to
innovate. Most innovation is incremental, not revolutionary. It
consists of constant small improvements to the product and the
manufacturing process that result in better performance and lower cost.
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In optoelectronics, even the slightest change in the yields of
manufacturing processes can affect the economic viability of a
company. Maintaining the close proximity of R&D to manufacturing is
essential for driving process improvement and innovation.

Initially, jobs that move overseas to China are not jobs that
require a highly skilled workforce. China has a large number of highly
educated people, and with this result, Chinese companies can readily
move up the value chain. Consequently, highly skilled U.S. jobs often
are the next ones to follow.

Many OIDA member companies have already moved assembly
and packaging to China, but have kept the optoelectronics chip
fabrication facilities in the U.S. Chip design is complex and the
embedded intellectual property provides the competitive edge for the
final product.

U.S. optoelectronics companies are concerned that if the chip
fabrication plants move overseas as well, this market sector will also
be lost.

Manufacturing your core technology overseas can be perilous.
One OIDA member that transferred chip fabrication to China found
that the facility making the chips was also selling them to the
member's competitors in China.

The intellectual property in optoelectronics often resides in the
skills of people as much as in the corporate trade secrets and issued
patents. Chinese nationals, who train in U.S. universities, work at
U.S. companies, and then return to China, lead to a continuous flow of
core skills leaving the U.S.

A leading U.S. producer of optoelectronic components recently
opened an optoelectronics R&D center in China. When OIDA asked if
China had the requisite talent to run and manage the R&D team, the
company responded that it had sent U.S. experts to China to bring the
Chinese engineering leaders up to speed.

The U.S. government needs to fund optoelectronics R&D
aggressively. It needs to place an increased emphasis, however, on
development in addition to supporting pure research. Existing
government agencies, which fund research already, have certainly the
resources to implement such a shift in focus.

OIDA members believe that direct government support and
programs are considerably more effective than indirect support. The
impact of direct government support is readily measurable. Focused
optoelectronics R&D programs will lead to concrete markets and
tangible results.

Indirect government support, such as tax credits, are of little
value to entrepreneurial start-ups that are far from generating profits
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that tax credits offset. Even larger corporations will not benefit from
tax credits if they are not earning profits.

In biophotonics, for example, the National Science Foundation
and NIH are the primary sources of government funding. Today, the
NSF and NIH primarily fund research at academia and not-for-profit
research organizations. OIDA members support an expanded role
where these agencies fund innovations at businesses as well.

Areas where government optoelectronics investments can yield
results include:

Communications. The implementation of a true high-speed
Internet infrastructure--one terabit per second in the core backbone of
the network and one gigabit per second to the home. This will require
government-sponsored programs that help develop the optoelectronics
infrastructure of components, modules, subsystems and fiber.

Displays. Although glass-based flat panel manufacturing takes
place almost exclusively in Asia, the U.S. can establish a dominant
position in roll-to-roll manufacturing of flexible displays based on
organic light emitting diode technology. Large companies, for
example, like Kodak and 3M, have the requisite expertise to innovate
and manufacture in roll-to-roll processing, but the technical risks are
still high. Numerous U.S. start-ups are leaders in this area.

Computation. Invest in next-generation communication for
computer processors. Future processors and multi-core silicon
integrated circuit engines will need optoelectronics to support chip-to-
chip and intra-chip interconnect technology.

Solid state lighting. Accelerate investment in industry-driven
R&D in high brightness light emitting diodes. This includes advanced
materials systems, manufacturing equipment infrastructure, and device
efficiency. For example, set a goal to advance the state-of-art by
increasing the wafer size from two inches in an LED plant to eight
inches.

Optoelectronic devices. Invest in photonic integrated circuits.
This technology is based both on silicon and indium phosphide. PIC
devices will transform optoelectronics just as the integrated circuit
transformed semiconductor technology 50 years ago. For PICs,
Moore's law, made famous by the semiconductor industry, is just
beginning.

Image sensors. Invest in integrating silicon image sensors with
IC technologies, leading to advanced imaging capability for defense
and medicine.

Biophotonics. Support multidisciplinary projects that promote
better communication and innovation among the optoelectronics,
biological and medical communities. Foster commercial innovation by
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supporting optoelectronics R&D for medical and healthcare
applications.

Defense. Optoelectronics technology increasingly provides the
performance edge in defense and avionics applications. DoD needs a
trusted, U.S.-based source of photonic devices. A photonics foundry
that develops modeling tools and validated common processes will
ensure viable U.S. sources.

Solar photovoltaics. Like displays, photovoltaic technology will
benefit from innovations in roll-to-roll processing. The U.S. can
capture leadership in this important and growing market, and through
it, the alternative energy markets.

Green photonics technology. Optoelectronic components will
drive energy efficiency improvements in a wide range of applications
such as monitoring--sensors in oil wells; automobile engines; wind
turbine blades, for example; in the field of generation, solar cells; and
in the field of conservation, solid-state lighting.

OIDA's market research forecasts that by 2020, green photonics
applications will account for 54 percent of the optoelectronics
components market. This interdisciplinary area is highly appropriate
for government-led investment.

In addition to our testimony, | respectfully refer the Commission
to the written statement of one of our member companies, Infinera, a
company that has really grown very quickly on PICs and recently went
public.

In preparing this testimony, many people | contacted stressed the
importance of this decisive action by the U.S. government and industry
now. Optoelectronics sits at the intersection of multiple technical
disciplines. U.S. universities and industry are particularly adept at
bringing diverse people together to work on complex problems.

We have, by the nature of our inherent diversity, an advantage.
What for many presents a challenge for us comes naturally.

Thank you for this opportunity to present our industry's
perspective.

[The statement follows:]

Prepared Statement of Dr. Michael Lebby
President and CEO, Optoelectronics Industry Development
Association, Washington, DC

March 24, 2009
Michael Lebby, B.Eng, MBA, PhD, D.Eng, C. Eng
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President and CEO, Optoelectronics Industry Development Association
Testimony before the U.S.-China Economic and Security Review Commission

Hearing on China’s Industrial Policy and Its Impact
on U.S. Companies, Workers and the American Economy

I am the President and CEO of the Optoelectronics Industry Development Association
(OIDA), an industry association based in Washington, DC. OIDA has over 80 members
who research, manufacture, and sell optoelectronics components and systems in
applications such as communications, defense, displays, solid-state lighting, sensing, and
solar energy.

OIDA is in a unique position to address the issues posed by this Commission. OIDA
members include large companies such as General Dynamics, Cisco, Corning, Telcordia,
and JDSU, and fast-growing entrepreneurial companies.

In the past five years, the Chinese government has made a concerted effort to transition
from a “copy and assemble” economy that relies on low labor and manufacturing costs
into an innovation-driven one. It is focusing on higher-value products and is encouraging
its companies to move up the value chain. China is seeding a competitive optoelectronics
industry by supporting a wide range of R&D activities from materials to devices to
manufacturing technology.

“If an optoelectronics effort looks promising, China will support a commercial
start-up
until it’s profitable”

The Chinese government supports optoelectronics through the research, development,
and production phases (R&D&P). An example is their new multi-million dollar Wuhan
National Laboratory for Optoelectronics (WNLO). It is one of the five national
laboratories formed and sponsored by the Chinese Ministry of Science and Technology.
The mission of WNLO is to become the innovation base for optoelectronics in China, to
promote and lead the complete commercialization system for “Wuhan Optics Valley of
China,” and to contribute to the growth of optoelectronics industries through technology
transfer.

The government also uses consortia such as the Northern Microelectronics R&D Center,
which has the Institute of Microelectronics of the Tsinghua University in Beijing as a
principle member, to foster academic-industry collaborations.

“U.S. companies are competing with countries not companies”
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As part of its industrial policy, the Chinese government encourages foreign companies to
establish facilities in China. The subsidies that the Chinese government offers are a major
incentive for U.S. companies to shift R&D and production to China. They include tax
incentives, building subsidies, free trade zones, and low-cost labor. Many U.S.
companies see these incentives as a means to survive in an increasingly competitive
global business environment.

Corporate strategies that keep product design in the U.S. while moving manufacturing
overseas over time will dilute our ability to innovate. Most innovation is incremental, not
revolutionary. It consists of constant small improvements to the product and
manufacturing process that result in better performance and lower cost. In
optoelectronics, even the slightest change in the yields of manufacturing processes can
affect the economic viability of a company. Maintaining the close proximity of R&D to
manufacturing is essential for driving process improvement and innovation.

“If you stop manufacturing, you will eventually stop innovating”

Initially, jobs that move overseas to China are not jobs that require a highly skilled
workforce. China has a large number of highly educated people and with this resource,
Chinese companies can readily move up the value chain. Consequently, highly skilled
U.S. jobs often are the next ones to follow.

“R&D usually follows manufacturing; optoelectronics is no different”

Many OIDA member companies have already moved assembly and packaging to China,
but have kept the optoelectronics chip fabrication facilities in the U.S. Chip design is
complex and the embedded intellectual property provides the competitive edge for the
final product. U.S. optoelectronics companies are concerned that if the chip fabrication
plants move overseas as well, this market sector will also be lost.

Manufacturing your core technology overseas can be perilous. One OIDA member that
transferred chip fabrication to China found that the facility making the chips was also
selling them to the member’s competitors in China!

The intellectual property in optoelectronics often resides in the skills of people as much
as in corporate trade secrets and issued patents. Chinese nationals who train at U.S.
universities, work at U.S. companies, and then return to China, lead to a continuous flow
of core skills leaving the U.S.

A leading U.S. producer of optoelectronics components recently opened an
optoelectronics R&D center in China. When OIDA asked if China had the requisite talent
to run and manage the R&D team, the company responded that it had sent U.S. experts to
China to bring the Chinese engineering leaders up to speed.
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A number of optoelectronics companies have 90% of their employees in Asia and retain
only 10% in the United States. Their U.S.-based jobs are increasingly in sales and
marketing — not in engineering or manufacturing. We can expect more optoelectronics
companies to move R&D and production to China unless the U.S. government takes
effective steps to support the domestic industry.

“U.S. optoelectronics companies are increasingly becoming simply marketing
outlets for Chinese-manufactured goods”™

The United States government needs to fund optoelectronics R&D aggressively. It needs
to place an increased emphasis, however, on Development in addition to supporting pure
Research. Existing government agencies, which fund research already, have the resources
to implement such a shift in focus.

OIDA members believe that direct government support and programs are considerably
more effective than indirect support.! The impact of direct government support is readily
measurable. Focused optoelectronics R&D programs will lead to concrete markets and
tangible results. Indirect government support, such as tax credits, are of little value to
entrepreneurial start-ups that are far from generating profits that tax credits offset. Even
larger corporations will not benefit from tax credits if they are not earning profits.

The U.S. government should increase its time horizon for measuring program success —
perhaps two or three times longer than venture capital expects for its investments. A
model could be the New Energy and Industrial Technology Development Organization
(NEDO), in Japan.? NEDO’s programs last five to ten years. This gives companies the
opportunity to nurture innovative technologies and retain skilled labor.

The government can improve and expand worthwhile existing programs like the Small
Business Innovative Research (SBIR). The published SBIR topics are often so narrow,
however, that innovative new optoelectronics technologies do not fall within their scope.
Broad topics, on the other hand, would allow companies to put forth their concepts and
increase the likelihood that these funds will lead to commercial products. OIDA members
support recent legislation relaxing Small Business Administration rules that limited

! An example of such an indirect subsidy was the tax incentive for repatriating income of foreign
subsidiaries contained the 2004 America Jobs Creation Act, and considered by Congress in the most recent
stimulus package. Economists have both supported, (Allen Sinai, “A $545 Billion Private Stimulus Plan;
Let's Bring Home Foreign Earnings Without Tax Penalty” Wall Street Journal, January 28, 2009,) and
criticized (Chye-Ching Huang, “Proposed Tax Break for Multinationals Would be Poor Stimulus;
‘Dividend Repatriation Tax Holiday’ Failed in 2004, Unlikely to Work Now” Center on Budget & Policy
Priorities, January 30, 2008) this method for stimulating corporate investment. For additional discussion,
please see, David L. Brumbaugh, “Tax Exemption for Repatriated Foreign Earnings: Proposals and
Analysis” Congressional Research Service, April 27, 2006.

2 NEDO is a semi governmental organization under the Ministry of International Trade and Industry
(MITI) http://www.wtec.org/loyola/scpa/09_11.htm.
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participation by venture-backed companies.

In biophotonics, the National Science Foundation (NSF) and National Institutes of Health
(NIH) are the primary sources of government funding. Today, the NSF and NIH
primarily fund research at academia and not-for-profit research organizations®. OIDA
members support an expanded role where these agencies fund innovations at businesses
as well.

The U.S. has already ceded major sectors of the optoelectronics industry to overseas
competitors. Notable examples include displays (South Korea, Japan, Taiwan, China),
solar photovoltaic modules (Germany, Japan), image sensors (Japan, Taiwan), and high
power lasers (Germany). Notwithstanding this reality, opportunities in optoelectronics
still abound. The U.S. government must act aggressively and decisively to help U.S.
industry establish dominance in emerging applications domains.

“U.S. needs to act aggressively and decisively now, with focused optoelectronics
programs”

Areas where government optoelectronics investment can yield results include:

a) Communications: The implementation of a true high-speed internet infrastructure
(1 terabit per second in the core backbone of the network, and 1 gigabit per
second to the home) will require government-sponsored programs that help
develop the optoelectronics infrastructure of components, modules, subsystems,
and fiber.

b) Displays: Although glass-based flat panel manufacturing takes place almost
exclusively in Asia, the U.S. can establish a dominant position in roll-to-roll
manufacturing of flexible displays based on organic light emitting diode
technology. Large companies like Kodak and 3M have the requisite expertise to
innovate and manufacture in roll-to-roll processing, but the technical risks are still
high. Numerous U.S. start-ups are leaders in this area.

c) Computation: Invest in next-generation communication for computer processors.
Future processors and multi-core silicon integrated circuit engines will need
optoelectronics to support chip-to-chip and intra chip interconnect technology.

d) Solid State Lighting: Accelerate investment in industry-driven R&D in high
brightness light emitting diodes. This includes advanced materials systems,
manufacturing equipment infrastructure, and device efficiency. For example, set a

® At hearings on the 2008 SBIR Reauthorization legislation, Mark Heeson of the National Venture Capital
Association stated, “that only 0.4% of extramural grants from NIH went to businesses.”
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f)

9)

h)

goal to advance the state-of-the-art by increasing the wafer size from 2 inches to 8
inches.

Optoelectronics Devices: Invest in photonic integrated circuit (PIC) technology
based on both silicon and indium phosphide. PIC devices will transform
optoelectronics just as the integrated circuit (IC) transformed semiconductor
technology 50 years ago. For PICs, Moore’s law*, made famous by the
semiconductor industry, is just beginning.

Image Sensors: Invest in integrating silicon image sensors with IC technologies,
leading to advanced imaging capability for defense and medicine.

Biophotonics: Support multi-disciplinary projects that promote better
communication and innovation among the optoelectronics, biological, and
medical communities. Foster commercial innovation by supporting
optoelectronics R&D for medical and healthcare applications.

Defense: Optoelectronics technology increasingly provides the performance edge
in defense and avionics applications. DoD needs a trusted, U.S.-based source of
photonic devices. A photonics foundry that develops modeling tools and validated
common processes will ensure viable U.S. sources.

Solar Photovoltaics: Like displays, photovoltaic technology will benefit from

innovations in roll-to-roll processing. The U.S. can capture leadership in this
important and growing market and through it, the alternative energy market.

* Moore’s law is the empirical observation that the transistor density of integrated circuits doubles every 18

months.
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J) “Green” Photonics Technology: Optoelectronics components will drive energy
efficiency improvements in a wide range of applications, such as monitoring —
sensors in oil wells, automobile engines, wind turbine blades, generation — solar
cells and conservation — solid-state lighting. OIDA’s market research forecasts
that by 2020, green photonics applications will account for 54% of the
optoelectronics components market. This inter-disciplinary area is highly
appropriate for government-led investment.

In addition to our testimony, | respectfully refer the Commission to the written statement
of our member company, Infinera.

In preparing this testimony, many people I contacted stressed the importance of decisive
action by the U.S. government and industry now. Optoelectronics sits at the intersection
of multiple technical disciplines. U.S. universities and industry are particularly adept at
bringing diverse people together to work on complex problems. We have, by the nature
of our inherent diversity, an advantage. What for many presents a challenge, for us comes
naturally.

Thank you for this opportunity to present our industry’s perspective.*

HEARING COCHAIR MULLOY: Thank you, Dr. Lebby.
Dr. Arthurs.

STATEMENT OF DR. EUGENE ARTHURS
CEO, SPIE, THE INTERNATIONAL SOCIETY FOR OPTICS AND
PHOTONICS, BELLINGHAM, WASHINGTON

DR. ARTHURS: Good afternoon. Thank you to the Commission
for the opportunity to voice my concerns and those of many of our U.S.
members.

We are a not-for-profit society based in Bellingham,
Washington. We have about 10,000 members in optoelectronics
technologies in the U.S. and about 400 corporate members. We're a
little outside the pale in terms of scientific associations in that we
value conversion of science into product. We really are more market-
driven than technology or science-push driven than the average
scientific society.

We run the largest conferences in optoelectronics in the world.
In the U.S., particularly, we run Photonics West which has about a
thousand exhibiting companies from all over the world, not so much
related to the consumer market but technology companies. We also are
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going to be running shortly "Defense, Security and Sensing™ in
Orlando, Florida, with over 500 exhibiting companies in the field of
optoelectronics in defense.

When we look at our sister societies in China, they really are
very weak, as | say in my testimony, though, that is another target that
the government has, to improve them and make them essentially as
effective as the societies have been in enhancing U.S. science.

One thing that strikes me about the Chinese Academy of
Sciences is that unlike most academies of sciences throughout the
world, it actually talks about advanced manufacturing technology and
automation technology. This is anathema to most academies of
sciences throughout the world.

This is really the central point that | would have: we are about to
invest a lot more in R&D. | believe this to be based on models of
transforming R&D into economic success that no longer exists. | think
that without paying attention to the manufacturing side, as we have not
been doing--we did talk about the ATP program, which is gone, |
believe--we now have the TIP program at $100 million a year, which is
"in the noise,"” to use the expression used earlier.

We are not as a nation paying attention to the manufacturing, as
| see all the nations in Asia are doing, and China, in particular.

Mike has covered optoelectronics. The field is extraordinarily
broad, enables a lot of technology: enables a lot of the economy. One
of the things he already mentioned was solar energy. One of the
particular ways of doing that, of course, is photovoltaics--probably the
most popular way at the moment. And it was last year that China
became the world's largest photovoltaic producer.

It exported, some say, 98 percent of what it produced, but it
certainly was more than 95 percent. | was at an exhibition in Shanghai
last Friday, and it was about photovoltaics, and | noticed there the
prominence given to the NREL road map, something that my tax
dollars paid for.

Lighting is another huge economic field covered by
optoelectronics. It has obviously changed the world already, and | see
here we have the soon-to-be-outlawed-in-Australia, an incandescent
light.

The third-generation type lights, LED-type lights, China has
taken a very strong position there, too. These are actually
manufactured in China. What is kind of interesting is that there's
absolutely no trace of who manufactured them on the box, which is
largely because they're in violation of significant IP of other
companies.

Optoelectronics is also vital to national security. It will be
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increasingly important to the war fighter. Think of the slogan "We
Own the Night." Well, we no longer own the night, but we share it.
We still hope to own the day and night in the future with UAVs loaded
with optoelectronic sensors and, of course, all the time we have
satellites looking down and checking if missiles are being launched
anywhere in the world. Again, based entirely on optoelectronic
Sensors.

The recent demonstration last week of the electric laser as
opposed to the long-going-on chemical laser program again falls
within our technology, and it moves us much closer to effective battle
space anti-missile systems at the speed of light.

If you look at my figures, | have shown one of the trends in
electrical engineering Ph.D.s in the U.S. The problem here is not that
there are so many foreign-born. It's that the U.S. has so few. Bear in
mind that companies like Lockheed Martin essentially only employ
U.S.-born electrical engineers.

They actually employ about four percent per year of the output
of U.S. universities. It's going up to six percent because of a
demographic bulge, but they're finding it increasingly difficult to
actually get them.

I also show a graph of the overseas Chinese students returning,
something we touched on in the last presentation. | think that there
will still be a flood of Chinese students coming here because they're
actually graduating now 6.1 million graduates in 2009 as opposed to
1.4 in 2002.

I was in Shanghai last Saturday when there were about a
thousand of them taking English as a second language, their passport
essentially to a university in the English-speaking world.

I think we will be seeing increasing numbers of Chinese students
still coming here in spite of the visa difficulties. We will not be
seeing the brightest and best for very much longer because they are the
ones who are getting the jobs in the newly expanding Chinese
universities.

I also show in one of my graphs the expenditure on R&D. It had
come up this morning: where is the R&D going? As you can see in
this, we actually spend quite a considerable amount of money on R&D
in the U.S. It's been increasing slowly.

China's figures are here both in PPP, which is purchasing power
parity under market exchange rates, and in purchasing power parity,
China is actually number two in the world now and increasing quite
rapidly.

In purchasing power parity, if you do a projection of GDP
expansion and their move towards more percentage of the GDP being
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spent on R&D, they will pass the U.S. around about 2015 in PPP
expenditure on R&D.

But my mark for R&D expenditure is not so much the number of
scientific papers that are produced, but the balance of trade, and in
here, there's actually the balance of trade graph for advanced
technology products from our own Census Bureau.

You can see that in 2008, it actually was a deficit of almost $80
billion.

HEARING COCHAIR MULLOQOY: How much?

DR. ARTHURS: $80 billion in this graph. It actually would be
more except for the economic collapse in September. So that's one
good thing you can thank that economic collapse for.

There's another graph actually showing the deficit in
optoelectronic products, and the deficit from China in optoelectronic
products, which is over $7 billion at the moment.

My final graphs, and | have no more time, are actually about
technical papers that show the rise of China as a scientific power. One
of the metrics, and | think a misleading metric in many ways, for
scientific output, and one that we would prefer to see changed, has
been the number of technical publications or the number of citations.
And China has been taking off exponentially there.

I think we need as a nation, as indeed China does, more of a look
at scientific metrics from the science parks, for example, of how many
jobs, how much actually income from the scientific parks. It was
mentioned this morning that the Z-Park outside Beijing had a $14
billion revenue. In fact, from the Chinese paper last week, it's
actually $166 billion revenue. Things change rather quickly in China
as they announce new innovation measures in this park in Beijing.

They also have parks in Shanghai and many other Chinese cities.
I was in the one in Chengdu last week where they have the largest
manufacturer of optical glass in the world.

China is setting about this with determination, and this is not for
me about what they are doing wrong, though there is a lot of IP issues;
it's why aren't we doing something right?

Thank you.

[The statement follows:]

Prepared Statement of Dr. Eugene Arthurs
CEO, SPIE, The International Society for Optics and Photonics,
Bellingham, Washington

Dr. Eugene G. Arthurs
CEO, SPIE, The International Society for Optics and Photonics
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24 March 2009
Testimony before the U.S.-China Economic and Security Review Commission
China’s Industrial Policy and its Impact on U.S. Companies, Workers and the
American Economy

I would like to thank the Commission for this opportunity to share my grave concerns
over our future competitiveness in key technologies that are vital to our future prosperity.
My career has mostly been in the technology industry, leading companies that supplied
innovative products and tools to researchers in industry, academia and medicine, and to
product integrators for high technology applications. Since 1999 | have been CEO of
SPIE, a not-for-profit membership society. SPIE has approximately 17,000 members,
most of whom have advanced degrees in science or engineering. More than 50% of our
10,000 U.S. members work in industry. Most of the remainder work in academia and the
various government science and technology entities, such as the national laboratories,
NASA, NIST, and the many excellent Department of Defense facilities.

Professional associations have played an important and undervalued role in the U.S. and
global science and technology (S&T) enterprise. This role is similar to the important role
of the legal system in underpinning civilization; they underpin science. Our imprimatur
and archiving are fundamental to scientific progress, and we continue the important
struggle to keep the internet version of snake oil salesmen from drowning us in pseudo-
science. Many engineering associations set technical standards without which we would
not have a practical technical infrastructure, and unproductive chaos rather than the
quality of life that technology has brought. In a reductio ad absurdum example, imagine a
world with multiple versions for the colors of traffic lights.

The fact that the strongest scientific associations are based in the U.S. has been good for
U.S. science. The networking at meetings and the historic pattern of the top international
scientists coming to and presenting at meetings staged by associations in the U.S. has
given our community an edge. The exchange and testing of ideas at such events is at the
heart of scientific advance. At SPIE’s meetings, postgraduate students network with
Nobel laureates and industry experts. We just wish there were more U.S. students
exposed to these life-influencing opportunities.

Scientific associations in China

China has about 170 scientific societies or associations which are supervised by the
Chinese Association of Science and Technology (CAST). CAST has a permanent staff of
1,000 throughout China and a conference/exhibit facility in Beijing. The effective head
of CAST operations is Executive Vice President Deng Nan, daughter of former premier
Deng Xiao-Ping. The scientific societies in China are highly academic and have large
numbers of nominal members, but are not yet staffed or resourced to provide effective
networking or services to members. For example, the Chinese Optical Society, the largest
and most directly focused of several in the optoelectronics field, has at this stage very
poor connections with industry. The reality is that in China, academic science is
disconnected from industry research, and many Chinese scientists look to the U.S. as one
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of the few nations that have the strong connections they seek.

However, China has the powerful Chinese Academy of Sciences (CAS) that links
together and controls many Chinese scientists. The CAS operates many of the larger
research laboratories through the country and has an extensive campus in Beijing. Unlike
most academies of science worldwide the CAS has an emphasis on manufacturing and
technology with “Advanced Manufacturing Technology and Automation Technology”
listed alongside the “Physical Science and Related Technology, Life Sciences and
Technology etc.” The mention of “technology” is in itself unusual for an academy of
science.

SPIE: Science and Industry

There is another very important component of our membership that distinguishes SPIE
somewhat from the typical scientific association. We embrace and acknowledge the
entrepreneurs, the marketers and the manufacturers who turn research into innovation,
whose living depends on knowledge of the science, and whose practicality turns it back
into jobs. We run many large technical meetings that are designed to catalyze photonic
science and its applications. At our Photonics West meeting in California in January we
had more than 1,000 exhibiting companies from all over the world. We will have more
than 500 companies at our upcoming meeting in Florida: Defense, Security and Sensing
(another annual event). These are not trade shows; at these meetings there are more than
6,000 technical presentations. We have an earned reputation for connecting the disparate
multidisciplinary research community with the commercial and user communities. To us
the commercialization of science and the success of technology industries are vital to a
healthy scientific infrastructure. They provide careers for S&T professionals and the bulk
of funding for innovation.

Optoelectronics

Optoelectronics, the subject of the present hearing, is loosely defined and also known as
photonics, optics, electro-optics, and optical engineering. Each name for the field has
various nuances but | see too much passion for each name to expect agreement.
Whatever the name, the field is vast and the technology key to the many sectors of a high
technology economy. It covers the fabrication and inspection of computer chips to
surveillance equipment, imagers and displays for the health field, cameras and displays
for the consumer market, and much more. The internet is optically powered; your DVD
player houses a laser and light detectors, the fundamentals of optoelectronics. Most
medical diagnostic equipment has significant optoelectronics buried inside, and presents
the grisly details on an optoelectronic display. Many researchers use optoelectronic tools
unaware that they are using optics or light. "Reading” DNA relies on high performance
optoelectronics, but the typical geneticist gives it no more thought than she does to the
optical lithography that made her computer’s powerful processor and memory chips.

The field SPIE (and optoelectronics) covers is light. Experts in optoelectronics look at
how to best convert sunlight into electrical power or some other form of usable energy,
such as liberated hydrogen. Photovoltaics are already well known, but not optimized, and
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perhaps even not the ultimate solution. Lighting, conversion of initially gas and then
electricity into light, has changed the world. A century after Edison, there is a huge
worldwide effort to make lighting more efficient, and China is among numerous
countries that have identified the economic potential of solid state lighting (LEDS).
Edison’s story is instructive on the commercialization and exploitation of science. He
was not a scientific leader in light or lighting. Rather, he was someone with the drive, the
single-mindedness, and the persistence to create and dominate a market. Today | only
find that type of focus in Asia, and indeed see very successful exploitation of science
there that was funded by taxpayers in the U.S. and Europe.

Workforce: The talent wars

I recently watched SPIE’s video interview with Kristina Johnson, a former SPIE Board
member and current nominee for undersecretary at the Department of Energy.
http://mfile.akamai.com/65904/mov/spiestorage.download.akamai.com/65904/KristinaJo
hnson.mov

She mentions that she went into the field largely because her father was an electrical
engineer. Informal surveys of our U.S. based members suggest that many do not
recommend the profession to their children. Figure 1 shows the trend in electrical
engineering PhDs awarded in the U.S. PhDs are a necessary (but not sufficient) part of
our innovation infrastructure. We have been fortunate that over the years many of those
who came here for an education stayed and helped sustain our economy. However,
relying on historical trends in this regard would be foolhardy. We were the most
attractive home for China’s best and brightest when we boasted the leading high tech
economy, and when the alternative was to return to a nation with an impoverished and
dysfunctional S&T enterprise damaged during the anti-intellectualism of the Cultural
Revolution. The days when we could rely on imported brain power are gone. The
economic picture makes us less attractive in general for those who have a choice of
options. More Chinese students now go to the EU than to the U.S.

In the S&T talent stakes, the emphasis by the Chinese leadership on S&T and the obvious
commitment to build a world class presence in S&T has changed the pattern. Chinese
students still go abroad in large numbers, but China seems willing to invest heavily in
luring back top scientists. In January the Chinese Academy of Sciences (CAS) gave a
boost to their longstanding efforts to recruit expatriate talent and with them the
knowledge and expertise of many of the world’s top laboratories.

“The CAS announced the plan only days after a guideline was issued by the General
Office of the Communist Party of the China Central Committee, calling on state
enterprises and academic institutions to attract more leading overseas scientists,
especially those on the cutting edge of science and technology.”
http://english.cas.ac.cn/eng2003/news/detailnewsb.asp?InfoN0o=27559

The “hai gui” (“sea turtles”) were already returning in increased numbers before this
latest inducement (Fig. 2).

I suspect the timing of the CAS announcement is deliberate, as the recession has stirred
concern for the future in many. Business Week of March 16" has an article titled
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“America’s Immigrant Brain Drain” written by Vivek Wadhwa who holds appointments
at Harvard and Duke, and who is well published on the talent wars.

“Immigrants are critical to our long-term economic health. Although they represent just
12% of the U.S. population, they have started 52% of Silicon Valley's tech companies
and contributed to more than 25% of U.S. global patents. They make up 24% of science
and engineering workers with bachelor's degrees and 47% of those with PhDs.

Now, say human resources directors in India and China, what was a trickle of returnees a
decade ago has become a flood. (There are no official numbers on the reverse migration.)
Job applications from immigrants in the U.S., they say, have risen tenfold over the past
few years.”

Wadhwa quotes the results of a 2008 survey of 1,203 returnees to India and China. His
team at Duke conducted this survey with AnnalLee Saxenian of the University of
California at Berkeley and Richard B. Freeman of Harvard University.

“The vast majority of returnees, we found, are relatively young—30 on average for
Indians, 33 for Chinese. Their degrees are in management, technology, and science.
Among the Chinese, 51% have MAs, 41% PhDs. Among Indians, 66% hold MAs and
21% are PhDs. These figures put the returnees in the U.S. population's educational top
tier—precisely the kind of people who can make the greatest contribution to innovation
and growth.”

Of course there are many who do not return to China. There are other ways of absorbing
foreign expertise. For example, Chinese institutions welcome western-based Chinese
scientists with faculty appointments in China. | know of several in my own limited circle,
one of whom has a full time job leading research in a U.S. lab, and who supervises PhD
candidates through his faculty appointments at two different Chinese universities, one in
Beijing and one in Shanghai.

The Shanghai Jiao Tong rankings of world universities lists only one (mainland) Chinese
university in the top 50 in the engineering category, and none in science. Tsinghua
University in Beijing, sometimes called China’s MIT, is ranked #50 in the latest
engineering ranking. What is striking though is the rate at which Chinese universities are
moving up in the annual science and engineering rankings.

There are obstacles for those Chinese scientists and engineers who stay here in the U.S.
One factor covered well in the recent report “Beyond Fortress America” (and aired
extensively in the Congressional hearings in February) is the restriction on foreign
nationals studying or conducting research in the U.S. While there are very legitimate
security concerns, the atmosphere generated by the present regulations and the
bureaucratic burden placed on universities and other research institutions in the U.S. are
also reasons that we should not expect the historic level of contribution to our S&T
capacity from Chinese scientists coming to and staying in the U.S. A group leader at Cal
Tech’s Jet Propulsion Laboratory (JPL) told me last year that although quite often the
best applicants for openings in this important laboratory are Chinese émigrés, he no
longer considers them because the hiring and monitoring requirements are too onerous,
and incompatible with the openness that characterizes a productive scientific
environment. The unwelcome outcome is that some of our leading national facilities may
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tend to be staffed by second tier candidates.

China

The Chinese Ministry of Science and Technology (MOST) is the prime mover in China’s
S&T. MOST clearly sees science as important to the economy and sees its mandate as
much more than increasing scientific knowledge. From the 863 plan, one of the series of
five year plans for Chinese S&T:

“Mega-projects of Science Research for the 10th Five-Year Plan

To meet new challenges and demands after China’s WTO accession, and cater to
domestic strategic economic restructuring, the Ministry of Science and Technology, with
the approval of the 10th session of the State Science and Education Steering Group, has
decided to organize and implement 12 mega-projects of science research based on the
863 Program and the National Key Technologies R&D Program. Through the
implementation of dedicated projects, the Ministry hopes to take favorable positions in
the science frontier in the 21st century and achieve significant technical breakthroughs,
leading to industrialization in major fields related to national socio-economic
development, all within 3 to 5 years.

Implementation Guidelines for the 12 Mega-projects are:

Goal: Develop new products and nurture new industries”

One of the four scientists who devised the 863 plan is Wang Daheng, widely revered as
the father of optics in China. Dr. Daheng studied in the UK. The technical background of
Cao Jailin is also in optics; he is Vice President of the Chinese Optical Society as well as
the Vice Minister of Science and Technology. These may indicate the importance of
optics or optoelectronics in China.

Again showing the official view of the role of scientists, Chinese Premier Wen Jiabao,
when presenting awards to Chinese scientists in January, “urged science and technology
workers to help businesses and rural areas to speed up development and become
productive. They should help improve management, develop new products and
technologies, and actively involve themselves in economic development.”

A different attitude to science in the U.S.

So while the Chinese leadership is clearly behind science and its application to the
economy, and while China has a ministry of science and technology, in recent years the
U.S. Executive Branch moved the science advisor out from the White House. Our
science investment culture and the community eschew commercialization, and selection
or direction of science to economic ends is resisted by some policymakers who decry
“Industrial policy.” Our hope is that a technology push will lead to favorable economic
outcomes as indeed it did in a different era and global environment. To me, the advanced
technology trade balance (Figures 3.a and 3.b), should be evidence that the old model no
longer works. | find the data more disturbing if | use a $200k figure per FTE to translate
the 2008 deficit in to 277,500 high technology jobs (—with of course the $200k spent in
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the local community and on taxes.)

When | became CEO of Cleveland Crystals, a company with roots in materials for sonar
in the 1940s (materials that became very useful for laser applications), | was told that
experience taught that any new crystal product took ten years (and several million
dollars) to develop for the market. Though this might be an extreme example, most
significant new optoelectronic products (as distinct from incrementally improved
products) do indeed take some years before payback. Crossing what Dr. Charles
Wessner (Director, Technology, Innovation, and Entrepreneurship, U.S. National
Academies) calls the idea to market “valley of death” is costly. Indeed, the route to
product (the innovation process) is not the simple linear concept of idea to sales revenue,
but much more complex and certainly not implementable to order. Though things may
change, the recent expectations for short term financial return for U.S. corporations is
incompatible with patient product R&D. When a CEO cuts R&D, the stock price rises
and management is rewarded. That is not the case in Asia. In China it seems the financial
structure and investments for technology are very focused and patient, not at the whim of
meeting quarterly targets. Likewise, careers in S&T are more certain, more prestigious
and valued.

Optical materials are an area where the U.S. has lost position, and China has taken
leadership. China is the preferred source of some optical crystals used with lasers, a
somewhat unusual area where Chinese companies have intellectual property rights in the
us.

In 2008 | spoke with then SPIE member James Fergason, a liquid crystal pioneer, and the
winner of both the 2006 Lemelson-MIT Prize, and the 1998 Ron Brown Technology
Award from the U.S. Department of Commerce. (Sadly, Dr. Fergason died last
December.) He received more than 130 U.S. and 500 foreign patents during his
wonderfully creative career.  Our conversation centered on why almost all the jobs
related to liquid crystal display (LCD) technology were in Asia, though most of the
invention was in the U.S. He pointed out that the facile response, lower labor costs, was
not correct, as the labor content of the typical LCD was tiny. His view was that it was the
result of major U.S. corporations’ unwillingness to invest substantially and patiently. He
also commented on the lack of visionary leadership in U.S. blue chip companies, and in
the particular case of LCDs, attempts to protect older display technology (at that time
owned by then substantial U.S. suppliers to the consumer electronics markets).

R&D in China.

Figures 4.a and 4.b show the trends in R&D spending in the U.S., the EU, China, and
Japan. They are shown on both a market exchange rate (MER), and at purchasing power
parity (PPP). Some argue that PPP gives the true measure of R&D activity, and if so, then
China recently passed Japan to become the second largest funder of R&D in the national
stakes. The U.S. and the EU conglomerate still outspend China, but the rate of increase
should be noted. Chinese R&D spending is estimated at 1.6% of its GDP, with targets of
2% by 2010 and 2.5% by 2020. The EU’s difficulty in having industry invest more so
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that it can reach its “Lisbon target” of 3% is in at least in a small way due to the
preference of industry to invest in R&D in China.

The nature of R&D expenditure in China differs from that of the U.S. in that there seems
little spent in basic science, and less on the life sciences. Applications and engineering
are favored.

I have visited many optoelectronic laboratories including several of the key State
laboratories in China, and can qualitatively compare them with laboratories in the U.S
and elsewhere. A small number of the premier universities in China have facilities and
equipment on par with the best university laboratories in the U.S. Outside the top tier,
the equipment for experiments is older and more of it “home built.” Students seem well
equipped with up-to-date computers and it is not usual to see rows of students reading
sophisticated documents in English on the screen and yet be unable to understand spoken
English. Students have fewer options for study in China but my sense is that they pursue
S&T with fervor, and not because that is all there is. Faculty at some universities in
Beijing and Shanghai have mentioned that with affluence they are seeing less top flight
local students, but there is a vast pool of talented students from the countryside.
(Growing affluence is also driving labor intensive optics companies further from Beijing
and Shanghai.)

Scientific Publications

Associations like SPIE see review, publication and archiving of research papers as part of
our mission. The submission of research papers from China provides some measure of
the open research activity. The number of papers from China has been growing so
quickly that it threatens to overwhelm the capacity of the associations. Not all submitted
papers are deemed suitable for publishing, and the ratio of submitted to published papers
is lower for Chinese submissions than average, but it is trending upwards (Figures 5.a,
5.b, 5.¢, and 6, from the American Institute of Physics (AIP) and SPIE’s flagship journal,
the Journal of Optical Engineering). Bear in mind that these are papers published in
English. The lower quality and significant plagiarism problems are in part consequences
of the extraordinarily rapid expansion of Chinese research and the openly stated policy of
quantity first, quality second.

Much scientific publishing has become electronic; SPIE has a Digital Library of close to
300,000 scientific publications, all reports after 1990, and most classifiable as
optoelectronic or nanotechnology. Downloads of scientific papers provide another
measure of research activity. China is second only to the U.S. in downloading from this
library. (This SPIE body of work is the most highly cited source for patents at the
USPTO in optoelectronic related fields.)

Intellectual Property in China

Although China has had extensive research programs and manufacturing operations in
optoelectronics for a number of years, particularly in communications, there are as yet
relatively few Chinese origin patents granted by the USPTO or EPO. Patent numbers are
growing more rapidly at the Chinese patent office and the World Intellectual Property
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Organization (WIPO). Since neither of these bodies access SPIE’s prior art, the patent
scrutiny in optoelectronics is suspect.

Fit, form and finish copies of optoelectronic communications devices are entering supply
chains in China and displacing legitimate company product (Figure 7). Anecdotes of
companies being called for service under warranty only to find the product was not
actually theirs are increasing, but there is no good data on how pervasive this problem
may be.

Manufacturing of optoelectronics in China

China is the manufacturing or assembly base for many of the world’s leading
optoelectronic manufacturing companies. Shenzhen and Wuhan are optoelectronic
manufacturing hubs for communications products, and more recently light emitting
diodes (LEDs). As for most high tech goods, China is chosen for assembly and packaging
rather than for fabrication of key components. However, Chinese optoelectronic
companies are springing up and quickly becoming competitive in world markets.

Huawei is an indigenous company in the communication component and system sector,
including optical networks. It had $12.6 billion in revenue in 2007, and has become a
force in the world market. Han’s Laser has grown quickly to become a top five “laser
company” (with $1200 million in annual revenue). Chinese companies and foreign owned
plants producing solar panels (photovoltaics PV) are growing rapidly. (The Chinese
government has identified this industry as one of the nation’s targets.) China’s PV
production has been growing at 25.5% per year since 2001, and in 2008 China seemed to
be the world’s largest producer of PV. The U.S., home to much of the original R&D for
PV, had about 1/5 of China’s PV production output in 2007. Suntech is the largest of
more than 50 PV companies in China, and is ranked as the third largest producer in the
world.

Recommendations

The recently enacted American Recovery and Reinvestment Act of 2009 (ARRA) as well
as the FY 2009 Omnibus Budget legislation include boosts for R&D in the U.S. This is a
necessary and important step. However, in itself it is unlikely to bring us back to a
healthy U.S. high technology economy. Undirected scientific research is deserving and
important for the future. What we need to do is examine whether the conditions where
R&D gave us economic leadership still exist, and if as | believe, we find they do not, then
we must move aggressively to establish a new innovation infrastructure that will make us
competitive again. We no longer have research powerhouses like Bell Labs that straddle
academia and industry, but we do have small innovative companies, and support for
science parks will strengthen that sector. Taiwan has brought this to a new level; way
beyond what we envisaged for science parks.

Many of our small companies scale up manufacturing in Asia, just as our admired larger
innovators do. The value is added to the iPod and the iPhone in Asia, with components
from around Asia and assembly in China, all far from Silicon Valley. We need
investment in key manufacturing technologies of the future. The TIP program at NIST is
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a small step in the right direction, but its funding is totally inadequate.

The excellent SBIR program should be expanded and the evaluation process should place
more emphasis on local job creation. Repeat applicants who can show a record of local
job creation should be strongly favored. The part of the SBIR program that serves to
support the DOD laboratories with their technology needs should be recognized as
different and treated accordingly.

We need a comprehensive informed review of our fragmented national technology
portfolio and ongoing active guidance. Much more emphasis on capital investment in
manufacturing technologies and training of people will be vital. Yes, we need the science
base, but we will not remain competitive if the $200 billion or so currently spent by
industry annually in the U.S. follows manufacturing to offshore places, as it inevitably
will with the explosion in S&T capability in populous China.

We may continue to be world leaders in the science of LEDs or the semiconductor lasers
that power the internet, but the location of the semiconductor foundries and the know-
how to manufacture in volume suggest that the manufacturing jobs will be in Asia, many
of these in China. We need to select key manufacturing technologies and do what is
needed to have world leading “plants” in the U.S. The decades of work in the DOE
laboratories, notably NREL, should lead to solar energy manufacturing here, not to
installation and maintenance of imported panels and outflow of incentive dollars to
support jobs elsewhere.

Science, Technology, Engineering & Mathematics (STEM) education for our workforce
will be vital, and in this we are no longer competitive. Excellent initiatives have been
proposed in the “Rising Against the Gathering Storm” report. We must also devise
opportunities and strong incentives for career retraining; this is crucial for lifetime
technology careers. Again these educational thrusts must be part of an overall plan for
rebuilding our technology economy. We should not expect young people to pursue
careers that will not exist in this nation.

I have little doubt that my recommendations do not meet free market criteria, nor will
they be to the liking of those opposed to government involvement. My response is that |
love the principles of the free market, but when | look at our trade deficit (especially the
trend in high technology trade), 1 can’t help but think it is due in part to other
governments attending to the economic wellbeing of their people. | suspect they are the
strongest proponents of keeping the U.S. market “free.”

Figure 1:
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Figure 5.a:
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HEARING COCHAIR MULLOQOY: Thank you, Doctor.

I just want to note for the record that this Commission visited
that science park outside of Beijing about three years ago. And it
really wakes you up to the sense of the challenge that's in front of us.

Thank you for bringing that up.

Dr. Appelbaum.

STATEMENT OF DR. RICHARD P. APPELBAUM
CENTER FOR NANOTECHNOLOGY IN SOCIETY, UNIVERSITY
OF CALIFORNIA AT SANTA BARBARA, SANTA BARBARA, CA

DR. APPELBAUM: First, I want to thank the Commission for
the invitation to speak here today.

I'm going to try to briefly summarize in seven minutes a much
longer paper that you have. | want to give you a little bit of
background on nanotechnology very briefly, then talk about China's
rise as a nanotech power, and then I'm going to finish by talking about
the payoff in China, and my comments echo very closely the ones that
just preceded me.
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For those of you who might be unfamiliar with nanotechnology,
it's the newest emerging technology that is supposed to result in great
changes for all of us. Sort of a global stimulus package which
according to Lux Research would generate a $3.1 trillion economy by
the year 2015.

At this scale, quantum effects give rise to new materials with
novel properties. Super-fast carbon-based computing, incredibly
strong lightweight materials, plastic paint-on solar cells, targeted drug
delivery, and--1'm not making this up--there's even research looking
into making a space elevator with carbon nanofibers which would loft
up people to geostationary satellites.

Since the U.S. enacted the National Nanotechnology Initiative in
the year 2000, some 40 nations have followed suit. Global nanotech
investments exceeded $12 billion in the year 2007 divided fully evenly
between governments and private enterprise with a little bit from
venture capital, not too much.

The U.S. government is the undisputed world leader in public
investment and nanotechnology, having spent some seven to $8 billion
since 2001. This year it's spending 1.5 to $1.6 billion for the National
Nanotechnology [Initiative, which is a quarter of the global
governmental total.

Almost all of this, some 95 percent, is for basic research under
the assumption that, and this is, | think, a fairly correct assumption, in
the United States, the market will commercialize the research results.

China is a different story. China lacks in venture capital and
much private funding so the Chinese government has played a very
large role in funding nanotechnology development across the value
chain from basic research to commercialization.

As I’m sure you've heard from many speakers today, China's goal
is to become an “innovation-oriented society” by the year 2020,
emphasizing indigenous innovation. This is the approach that is
supposed to bring economic prosperity in the future.

| talked about this in great detail in the paper, but just a couple
of highlights. In China's last two Five Year Plans, and more
importantly in the Medium and Long-Term Plan for Technology
Development (MLP for short), which I know that Denis Simon talked
about, China with the blessings and encouragement of its top
leadership has made nanotechnology one of four science megaprojects
slated for significant public investment.

Under the MLP, the bets are on achieving what China calls
"leapfrog development,” that is bypassing the wusual rungs of the
development ladder. Its vast foreign currency reserves pay for science
parks, university campuses, advanced instrumentation and, most
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importantly, human capital.

Major funding comes from Beijing--the Ministry of Science and
Technology (MIOST), but also from the National Natural Science
Foundation of China, the Chinese Academy of Sciences, and other
government agencies.

In nanotechnology, China has chosen to focus on those areas that
promise to have the most immediate payoff both commercially and,
interestingly, in terms of environment and energy, nanoporous air and
water filtration, creating materials with great tensile strength, and
targeted drug delivery.

China already sees itself as a world leader in the production of
carbon nanotubes which is the one commodity based on technology it
currently exports in fairly large quantities to companies around the
world.

Government support in China is crucial since the domestic
market is dominated by small and medium enterprises that are ill-
equipped to make the long-term kinds of investments that are needed
for commercialization. We estimate that the Chinese government is
spending around $250 million a year. That's low in comparison with
the 1.5 billion the U.S. is spending, but if you adjust it for purchasing
power parity, it rises to about $900 million making China number two
in the world.

I should also emphasize there are many programs under the
Ministry of Science and Technology, such as the Torch Program and
the 863 Program, which you've heard about earlier today.

The National and Natural Science Foundation of China supports
fundamental research. As of summer 2007, it had nearly 700 ongoing
projects with "nano™ in the title. Localities also play an extremely
important role, and at the local level, there is much more pressure to
commercialize results.

In the interest of time, | won't go into some of the places that we
visited, but Shanghai and Beijing both have nanotechnology promotion
centers, incubators of various sorts that are paid for with local
funding. Zhejiang University has a partnership with UCLA, the
Zhejiang-California Nanosystems Institute. There's a lot happening in
that area.

So what is the payoff? In terms of academic research, the rise in
publications in top peer reviewed scientific and engineering journals
has been meteoric. China has come out of nowhere to now equal (in
terms of quantity at least) the number of U.S. publications with "nano"
in the title.

Many of these are of questionable or derivative quality, but the
vectors are all unquestionably in an impressive direction.

205



Results are much more mixed at the commercial level. Much of
what China is doing in terms of actual products is fairly prosaic--self-
cleaning ovens, air filters; and so forth. My ties have had much water
poured on them in various contexts to show the effectiveness of
textiles with nanocoatings, things of that sort--but nothing that is
likely in the short-run to really lead to huge commercial payoff.

China is ahead of the curve internationally in developing
standardization techniques to characterize nanotechnology, which is
very important. They're active participants in the International
Standardization Organization in this area.

In the long-term, however, | think China will do well. Lux
Research, which monitors this, predicts that as various reforms,
including privatization and increasing attention to intellectual property
protections, take hold, China will move up into the dominant area
along with the U.S. by 2015.

One thing that | have found especially impressive, and I'm sure
you've heard about this also, is China's partnerships around the world.
There are many Chinese scientists operating in laboratories and
centers, national labs, around the world, that partner with researchers
in China. Many Chinese students and postdocs that come and study in
the U.S., Europe, and Japan not only carry back with them the
knowledge they've gained but new habits, which are much more
innovative than the ones which historically have been practiced in
Chinese laboratories.

China has many, many weaknesses in this area. Bai Chunli, who
is the leading driver behind China’s nanotechnology efforts, has
identified such shortcomings as the lack of government spending, the
absnece of coordination across agencies. Commercialization is long
way off. Small and medium-enterprises are loathe to invest in
anything where the payoff isn't evident. So there remains a gap in
terms of commercialization.

IP protections are a major factor which was mentioned to me
repeatedly in the interviews I've done there. The number of patents in
China has grown enormously, but as one person described it to me--one
scientist--most of those patents "sleep in the safe.”

Patients are reportedly often taken out to prove to funding
agencies that a lot is happening, but their really impressive inventions
are not patented for fear that the ideas will be stolen. So that remains

a problem.
Xie Sishen, who runs the National Nanoscience and Technology
Center in Beijing, Summarizes China’s situation as follows: "As a

whole, China is in the rear of the first echelon or the front of the
second echelon, ranking fifth or sixth in the world in nanotech. More,
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but few. More scientific papers but few higher citation papers. More
original ideas but few original achievements. More patents but less
tech transfer. More purchased advanced instruments; few indigenously
made."
Thank you very much.
[The statement follows:]

Prepared Statement of Dr. Richard P. Appelbaum
Center for Nanotechnology in Society, University of California at
Santa Barbara, Santa Barbara, CA

Testimony of

Richard P. Appelbaum
Center for Nanotechnology in Society
University of California at Santa Barbara®

Before the
US-China Economic and Security
Review Commission
March 24, 2009

“China’s Industrial Policy and its Impact on U.S. Companies, Workers and the
American Economy”
CHINA’S (NOT So HIDDEN) DEVELOPMENTAL STATE:
BECOMING A LEADING NANOTECHNOLOGY INNOVATOR IN THE 21°" CENTURY

Richard P. Appelbaum, Center for Nanotechnology in Society
University of California at Santa Barbara

! This testimony is based on “China’s (Not So Hidden) Developmental State: Becoming a
Leading Nanotechnology Innovator in the 21 Century,” a forthcoming research paper co-
authored by Richard P. Appelbaum, Center for Nanotechnology in Society, University of
California at Santa Barbara; Rachel Parker, Center for Nanotechnology in Society, University of
California at Santa Barbara; Cong Cao, State University of New York, Levin Institute; and Gary
Gereffi, Department of Sociology, Duke University.
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Rachel Parker, Center for Nanotechnology in Society
University of California at Santa Barbara

Cong Cao, State University of New York, Levin Institute

Gary Gereffi, Department of Sociology, Duke University

Contact: rich@cns.ucsb.edu

This material is based upon work supported by the National Science Foundation under
Grant No. SES 0531184. Any opinions, findings, and conclusions or recommendations
expressed in this material are those of the author and do not necessarily reflect the views
of the National Science Foundation. It was conducted under the auspices of the UCSB’s
Center for Nanotechnology in Society (www.cns.ucsb.edu).

Abstract

In this paper we examine the role of the Chinese Government in fostering advances in
nanotechnology, looking at the promises and pitfalls of state-led development in the
world’s fastest-growing major economy. Like many countries involved in catch-up
development, China is convinced that manufacturing prowess alone is insufficient to
becoming a leading economic power in the 21% century. Our concern is how the debate
over innovation is reflected in China’s approach to national development, with a
particular application to nanotechnology. In many countries, including the United States,
government spending on nanotechnology is seen as essential to creating world leadership
in this emerging fielding. The U.S, for example, is currently spending $1.5 billion
annually on its National Nanotechnology Initiative — primarily to foster basic research
and development. In comparison with the U.S. approach, in China — which has an
economy that is transitioning from state-owned to privately-owned enterprises, and still
suffers from a lack of private investment capital — nanotechnology is being funded
largely through government sources. Moreover, in China, such funding extends more
broadly across the value chain than in the United States, from fundamental research to
commercialization. Through field research and extensive interviews, this paper
documents China’s state-led efforts to become a global nanotech leader, evaluating the
effectiveness of these efforts.

Introduction: The Push for High-Tech Global Leadership

Like many countries involved in catch-up development, China is convinced that
manufacturing prowess alone is insufficient to becoming a leading economic power in
the 21% century. China’s overarching goal is to become an “innovation-oriented” society
by the year 2020 (OECD 2007: 17). Innovation is difficult to define, and even harder to
operationalize. The Organization for Economic Cooperation and Development (OECD)
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defines innovation as “new products, business processes and organic changes that create
wealth or social welfare,” while Richard Lyons, Dean of UC Berkeley’s Hass School of
Business, offers an even more succinct formulation: “fresh thinking that creates value”
(The Economist 2007: 2). How to become innovative in the contemporary global
economy, and why it matters, has generated a plethora of ideas, concepts, and
hypotheses.? Our particular concern here is how the debate over innovation is reflected
in China’s approach to national development, with a particular application to
nanotechnology.®

By way of background, China is not alone it its push to become a leader in
nanotechnology: the United States, Germany, Japan, and some 40 other countries are
betting that nanotechnology, among other high-tech approaches, will provide the key to a
$2.6 trillion market by 2014- sufficient to confer global economic leadership on the
country that attains first mover advantage through innovation (Holman et al 2007: iii). It
is estimated that $11.8 billion was invested globally in nanotechnology research and
development (R&D) and commercialization in 2006 - $5.8 billion from governments,
$5.3 billion from corporations, and $700 million from venture capital (Holman et al
2007: 11-12). Private investment slightly outstripped public investment for the first time
in that year. Governments worldwide have clearly been drivers of nanotechnology
during its early stages, and private venture capital remains limited.

In terms of government spending, the United States is the world leader, with
$1.53 billion allocated for 2009, roughly a quarter of global central government
investment in nanotechnology. U.S. government spending is coordinated through the
National Nanotechnology Initiative (NNI), “a multi-agency U.S. government program
aimed at accelerating the discovery, development, and deployment of nanometer-scale
science, engineering, and technology” (US NNI 2008e). Initiated during the last year of
the Clinton Administration, the NNI has invested some $7.2 billion since it began
funding programs and projects in 2001 (AZoNano 2008). Today it encompasses 26
Federal agencies with nanotechnology-related programs, providing funding for 13 of
them. More than half of the proposed FY 2009 funding ($818 million, or 54 percent) is
directed at those agencies that fall under the American Competitiveness Initiative: the

2 See The Economist’s (2007) special report on innovation for a review of some of these views.

® The US National Nanotechnology Initiative defines nanotechnology as “the understanding and
control of matter at dimensions of roughly 1 to 100 nanometers [where] the physical, chemical,
and biological properties of materials differ in fundamental and valuable ways from the
properties of atoms and molecules or bulk matter. Nanotechnology R&D s directed toward
understanding and creating improved materials, devices, and systems that exploit these new
properties” (US NNI 2008). Lux Research (a private firm that tracks nanotechnology) offers a
similar but pithier definition: “the purposeful engineering of matter at scales of less than 100
nanometers to achieve size-dependent properties and functions” (Holman et al, 2007: Figure
1.2). A nanometer is one billionth of a meter. Human hair averages roughly 100,000 nanometers
thick (there is considerable variation depending on hair color and texture), while a DNA
molecule is 2-3 nanometers in width.
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National Science Foundation (NSF), the Department of Energy’s Office of Science
(DOE-0S), and the Department of Commerce’s National Institute of Standards and
Technology (DOC-NIST). These three agencies have seen their combined budgets grow
by 22 percent during the three-year period since 2006, reflecting the Bush
Administration’s plan to “double funding for key agencies supporting innovation-
enabling research in the physical sciences and engineering over the next ten years, as part
of the American Competitiveness Initiative” (US NNI 2008a)."

Apart from Defense and Homeland Security related applications, the principal
force driving public investment in nanotechnology has been the goal of competitiveness:
to make the U.S. a world leader in this emerging technology. The NNI identifies four
overarching goals on its website (US NNI 2008b):

= Advance a world-class nanotechnology R&D program.

= Foster the transfer of new technologies into products for commercial and public
benefit.

= Develop and sustain educational resources, a skilled workforce, and the
supporting infrastructure and tools to advance nanotechnology.

= Support responsible development of nanotechnology.

NNI funding thus far has been largely directed at supporting basic R&D, for
example, through the funding of more than 60 multidisciplinary research and education
centers across the United States — primarily universities, but also the National
Laboratories and some government agency facilities (US NNI 2008c).> The budget
proposed for 2009 identifies eight different program component areas, almost all of
which are primarily directed at basic research (US NNI 2008d). While there is clearly
spill-over from basic R&D to commercialization, the U.S. approach has largely been on
government support for the former. The NNI has called for working with industry to
foster technology transfer and commercialization. For example, its Nanoscale Science,
Engineering, and Technology (NSET) Subcommittee in 2006 announced plans to
“expand its activities to reach out to U.S. industry for input on research needs and to
identify opportunities for technology transfer from NNI-funded research activities” (US

* The overall growth in NNI funding during the same period was 13%. Among the 13 agencies
funded under the NN, the largest share proposed for 2009 goes to the Department of Defense
($431 million, 28.2% of the total); NSF is to receive $397 million (26.0%), DOE $311 million
(20.4%), NIH $226 million (14.8%), and NIST $110 million (7.2%). The other eight agencies
(NASA, EPA, NIOSH, USDA Forest Service, USDA Extension, DOJ, DHS, and DOT) share
the remaining $52 million (3.4%). Source: calculated from US NNI 2008, 2009.

> The principal vehicle for NSF funding (as of October 2008) has been 15 Nanoscale Science and
Engineering Centers (NSECs) on 15 university campuses, and 22 university-based Materials
Research Science and Engineering Centers (MERSECS), 4 of which are fully dedicated to
nanotechnology research, with while 18 have one or more nanotechnology research groups. The
DOE has Nanoscale Science Research Centers at 5 National Laboratories (Argonne, Lawrence
Berkeley, Sandia/Los Alamos, Brookhaven, and Oak Ridge). For a complete listing (and
websites) of NNI centers, networks, and facilities, see
http://www.nano.gov/html/centers/nnicenters.html.
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NNI 2006: 41), as well as “increase Federal-State coordination and improve knowledge
management of and access to NNI assets [such as] user facilities and instrumentation”
(vi).

Some limited U.S. federal funding has gone to directly promote the
commercialization of nanotechnology, primarily through Small Business Innovation
Research (SBIR) and Small Business Technology Transfer (STTR) grants, made to
businesses with fewer than 500 employees (Holman et al 2008: 29). Between 2007 and
2007, federal government SBIR/STTR programs provided between $80 and $90 million
in nanotechnology-related grants each year, about 17 percent coming from the NSF ° (US
NNI 2006: Tables 7 and 8; Rudd 2007). While these grants are seen as an important
source for the commercialization of nanotechnology, they are minor in relation to total
funding.

In comparison with the US approach, in China — which has an economy that is
transitioning from state-owned to privately-owned enterprises, and still suffers from a
lack of private investment capital — nanotechnology is being funded largely through
government sources. Moreover, in China, such funding extends more broadly across the
value chain than in the United States, from fundamental research to commercialization.

In this paper we shall examine the role of the Chinese Government in fostering
advances in this emerging technology area, looking at the promises and pitfalls of state-
led development in the world’s fastest-growing major economy.

Data Sources

The following analysis is based on an examination of Chinese government
publications (in Chinese and English), as well as field interviews conducted during five
weeks of research carried out during the summers of 2006 and 2007. To date we have
conducted 59 interviews: 38 in China (Beijing, Tianjin, Shanghai, Hangzhou, Suzhou,
and Dalian), six in Hong Kong, eight in Taiwan, and seven in the United States. One of
the authors (Cong Cao) has done extensive previous research on China’s high technology
policy.” The breakdown of our interviews, by type of organization, is summarized in
Table 1:

Table 1: Organizational Setting of Interviews

® In 2005, for example, under the NNI seven agencies granted a total of $87.4 million in SBIR
and STTR awards. Nearly half (47.7%) were made by the Department of Defense. Other
agencies included NIH (18.6%), NSF (16.3%), DOE (9.3%), NASA (6.9%), EPA (1.1%), and
NIST (0.1%).

’ Cong Cao, China’s Scientific Elite, London and New York: Routledge 2004; Cong Cao and
Denis Fred Simon, Talent and China's Technological Edge, Cambridge and New York:
Cambridge University Press, forthcoming; Richard Suttmeier, Cong Cao, and Denis Fred
Simon, “China’s Innovation Challenge and the Remaking of the Chinese Academy of
Sciences,” Innovations (summer 2006): 78-97); Cong Cao, Richard P. Suttmeier, and Denis
Fred Simon 2006, “China's 15-year Science and Technology Plan,” Physics Today 59: 12
(December 2006): 8-120
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Type of organization Number of Interviews
Governmental 10
Quasi-governmental (semi-private) | 3
Government-funded Incubator 5
University, including labs 19
Companies 17
Other 5
Total 59

China’s Emphasis on Government Support for Indigenous Innovation

During the past 20 years China has invested heavily in science and technology
(S&T), using reforms in the S&T management system, including higher education, to
boost the emergence of a national innovation system that could generate indigenous
innovation (zizhu chuangxin) of technologies in areas including biology, information
technology, and nanotechnology. Beginning with the Third National Conference on
Science and Technology in 1995 when the “Decision on Accelerating Scientific and
Technological Progress” was announced (U.S. 1996), “indigenous innovation”® has been
heralded as a major source of China’s future economic development. Science,
technology and education were identified as the tools that will create national prosperity.

In October 2000, Chinese Communist Party Secretary and Chinese President Jiang
Zemin pointed out in his report in the fifth plenary session of the fifteenth party central
committee: “We should concentrate our efforts to make breakthroughs on such fields as
genome science, information science, nano-science, life science and geosciences” (NIBC
2006, p. 14). By the time the 11" Five-Year Plan (2006-2011) was unveiled in 2005,
innovation had become the centerpiece of China’s economic strategy, and the goal was to
harness China’s human capital to promote indigenous innovation through S&T in order
to address the country’s social, environmental and global competitive challenges.

In our project, the emphasis is not on whether the development of nanotechnology
will be successful in an ultimate sense (“revolutionary breakthroughs” are rare in such
early-stage technologies), nor do we even need to demonstrate China’s relative
accomplishments vis-a-vis the United States and other advanced economies. Rather, our
analytical focus is twofold: To better understand China’s current development strategy,
which both designates nanotechnology as a major national priority and provides
substantial resources to achieve its objectives, and to shed light on some of the

& While the 1995 Conference did not formally use the term “indigenous innovation,” it did call for
an increased capacity “to create technology indigenously and master key industrial technologies
and systems design technologies” (section 4, as reported in U.S. 1996). At the same time it also
stated that “while developing scientific and technological capabilities primarily on our
indigenous efforts, adequate attention should also be assigned to the acquisition and
assimilation of foreign technology. On the basis of equality and mutual benefit, a significantly
greater level of international S & T cooperation and exchange through official, non-
governmental, bilateral and multilateral channels should be vigorously assumed” (PRC 2003).
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institutional and policy challenges that must be addressed for technological leapfrogging
to work. A key question is whether China’s seemingly top-down and government-
centered approach toward S&T policy can succeed in creating the bases for genuine
innovation, in the current absence of strong market signals and private capital support for
high-tech commercialization. Whether or not the Chinese government is in a position to
target certain technology areas as frontrunners for funding is a hotly contested topic.

As we shall show, such concerns may be at odds with several distinctive features
of the innovation process, including China’s approach to technological leapfrogging, the
institutional features of China’s innovation system (which in practice blur the top
down/bottom up distinction), and nanotechnology’s status as an early stage emerging
technology.

Leapfrogging Development: the New “Great Leap” Forward?

The concept of technological leapfrogging (essentially taking an industrialization
short cut) was coined in 1985 by Luc Soete with specific reference to the international
diffusion of technology and the industrial development of economic growth associated
with the microelectronics industry. Soete (1985) highlights the significant advantages
that can be felt by “late industrializers” in terms of catching up to global technological
leaders, citing Japan as the most apt example (at the time). More recently, it has been
linked to countries such as China, which has explicitly jettisoned the traditional notion of
sequential or “catch up” industrialization typically advocated for developing economies -
- notions dating back a half a century or more (see, for example, Rostow 1960).

China in particular is racing toward high-technology development, while
continuing to exploit its comparative advantage in labor-intensive industries (Friedman
2006). In doing so, China —and by implication other developing countries, if they follow
China’s example — could potentially prompt considerable shifts in the global economy.
What makes China unique, however, is its attempt to combine its low-cost advantage in
export-oriented industrialization, its large domestic market for advanced manufactures
via import-substituting industrialization, and its burgeoning talent pool of scientists and
engineers associated with the R&D process in high-technology development into a single
development strategy.

Two powerful forces, globalization and the rapid advance of information
technologies, have made China’s distinctive approach to technological leapfrogging
possible. These forces have compressed both space and time to the point where China is
able to upgrade on several very different levels simultaneously: labor-intensive exports
(e.g., nondurable consumer goods), advanced manufacturing (e.g., autos and electronics),
infrastructure development (e.g., highways, ports, logistics, and communications), and
knowledge industries (e.g., biotechnology and nanotechnology). The choice of this
development strategy can only be explained by China’s expansive vision of its role as an
emerging global power and its domestic politics oriented toward rapid economic growth
and so-called “market socialism.” Whether China can successfully sustain this strategy is
an open question, but it will require a complex and evolving set of policies and
institutions to concurrently manage everything from exchange rates and industrial
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incentives, to education, migration, labor market, and S&T policies. Nanotechnology in
China illustrates both the potential and difficulties of this leapfrogging strategy, which
ultimately seeks to bypass the traditional movement up the value chain.

In the eyes of some China-watchers, technological leapfrogging — driven by
initiatives that originate in the central government — is doomed to fail. Efforts to create
an “innovative society” via leapfrogging are seen as hampered by a lack of private sector
resources in China, as well as by bureaucratic rivalries among key state agencies
(Suttmeier, Cao, and Simon 2006b). Innovation is said to require market-driven
incentives, while China’s investment- and export-driven growth is said to have been at
the expense of consumption, and hence is a drag on the economy (Lardy 2006).
Furthermore, as a strategy for growth, “indigenous innovation” is viewed as suffering
from “techno-nationalism,” which is largely at odds with the FDI-oriented development
model China has thus far used effectively to bring in new technologies (Serger and
Breidne 2007).

We question the dismissal of China’s innovation potential on the grounds that it is
based on an exclusively Beijing-led model of development. We prefer more nuanced
formulations that emphasize modular, loosely coupled approaches to innovation — for
example, John Hagel 111 and John Seely Brown’s focus on “creation nets,” “open
innovation,” and “process networks” (Brown and Hagel 2005; Hagel and Brown 2006).
Such approaches favor open over closed systems, recognizing that a balance needs to be
struck between open “pull” and closed “push.” Similarly, Lynn and Salzman (2007a;
2007b) argue that real “innovation shifts” are occurring in places like China, but that to
understand these we need to look at the role of cumulative and incremental innovations,
the dynamics of collaborative advantage, and the role of local technology entrepreneurs.

Finally, we need to consider the distinction between “technology push” and
“demand pull” as it relates to nanotechnological innovation in China. The implication is
that new or unexpected sources of demand can help a technology take off.® The flip side
of this argument is that potential roadblocks to expected demand can arise, such as the
concerns about potential environmental and/or health risks of nanotechnologies or that a
backlash to consumer goods similar to the controversy surrounding genetically modified
organisms (GMOs) might occcur. In either case, we would need a more open-ended and
flexible understanding of how innovation occurs in the real world.

China’s Developmental State: Science and Technology Policy

Technological leapfrogging requires state investment in areas where the market is
unable or unwilling to provide the resources for growth, such as promising technologies
with longer-term commercial horizons, such as nanotechnology. Given the importance of
the central government as a driver of S&T in China, in this section we focus on the role
of the key central governmental institutions in shaping China’s efforts. The National

® This is a key element in Clayton Christensen’s influential notion of “disruptive technologies”
(see Christensen, 2000).

214



People’s Congress (NPC), China’s highest organ of the state power and legislature,
through its Standing Committee and the Committee on Science, Technology, Education,
and Health, has the authority to enact and amend an S&T related law, which is typically
drafted by a government agency. The NPC also monitors the implementation of such
laws and approves state budget on S&T. Constituting ministries of the State Council,
China’s cabinet, such as the Ministry of Science and Technology (MOST), Education
(MOE), Agriculture (MOA), Health (MOH), Industry and Information Technology
(MIIT), Environmental Protection (MOEP), the National Development and Reform
Commission (NDRC), the now defunct Commission of Science, Technology, and
Industry for National Defense (COSTIND), and so on, allocate resources to programs
related to their respective ministerial missions.

The Chinese Academy of Sciences (CAS), an entity with multiple functions in
research, high-tech industrialization, technology transfer, and training, plays a significant
role in S&T policy-making through its honorific members, along with members of the
Chinese Academy of Engineering (CAE), an advisory institution providing services for
decision-making of the nation’s key issues in engineering and technological sciences
(Cao 2004). The National Natural Science Foundation of China (NSFC) mainly supports
basic research and mission-oriented research projects through a competitive peer review
process. Finally, the Ministry of Finance (MOF) has become increasingly important in
scrutinizing budgets put forward by ministries and monitoring the usage of the funds.
During the policy-making process, members of the Chinese People’s Political
Consultative Conference (CPPCC), an advisory body, also voice their opinions; this body
includes many who are not members of the Chinese Communist Party (CCP).

Nevertheless, it is the CCP that has final say in S&T policy formulation, as it does
in virtually all matters in China. Although the CCP Central Committee does not set S&T
policy directly, it inserts influence through the State’s leading group mechanism. A
leading group usually is set up within the State Council to tackle issues involving more
than one government agency and it is chaired at least by a vice premier who is likely a
member of the CCP Central Committee Politburo or its Standing Committee — China’s de
facto governing body — so as to mobilize resources and coordinate efforts. Given the
importance attached to “strengthening the nation through science, technology, and
education” (kejiao xingguo), China’s S&T policy has became a national development
strategy since the mid-1990s, and the State Leading Group for Science, Technology, and
Education has been led by the premier.

In May 2000, a group of experts jointly proposed to the CPC Central Committee
and the State Council that “our country should accelerate the industrialization of the
nanotechnology and occupy this world-wide frontier area as soon as possible,” which
was quickly taken up as a priority research area by members of the CPC Central
Committee (NIBC 2006). A vice premier or a state councilor runs the operations of the
leading group, which is also composed of the chiefs of the leading science, education,
and economic agencies from MOST, NDRC, MOE, MOA, MOH, MIl, MOEP,
COSTIND, and MOF,; the presidents of CAS and CAE; and a deputy secretary-general
from the State Council. Many of the bureaucrats working at this level are scientists or
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engineers by training.

The State Leading Group for Science, Technology, and Education is responsible
for studying and reviewing the nation’s strategy and key policies, and for discussing and
reviewing major tasks and programs, related to these three areas, and for coordinating
important issues related to science education involving agencies under the State Council
and regions. The Leading Group seems to be considerably more active and important in
setting the nation’s science, technology, and education policy. It meets a couple of times
a year, usually prior to major national policy announcements or conferences, to discuss
critical issues the nation faces in science and education, and to approve important
initiatives and programs. The Leading Group also has invited leading scientists to update
its members and members of the State Council on “hot” science, technology, and
education related topics, including nanotechnology.

The drafting of the Medium and Long-Term Plan for the Development of Science
and Technology toward 2020 (MLP) was the most important task of the Leading Group
and one of the major tasks of the State Council and the CCP between 2003 and 2006.
Soon after Wen Jiabao assumed the premiership at the Tenth National Party Congress in
March 2003, he convened a Leading Group meeting on 30 May to launch the drafting of
the MLP (in fact, the MLP was first discussed at a Leading Group meeting early the year
when Zhu Rongji was still the premier and chair of the Leading Group). Premier Wen
also chaired the leading group of the MLP drafting with MOST coordinating the process.

He presided over a series of State Council sessions on results of strategic research for the
MLP between April and August 2004 and convened an MLP leading group meeting and
a State Council meeting on 10 May and 8 June, 2005 respectively to deliberate on the
plan.

The CCP Central Committee Politburo not only devoted a late December 2004
study session to the discussion on China’s S&T development strategy toward 2020, but
also approved the MLP in late June 2005. In February 2006, the State Council formally
issued the MLP, presumably after intensive negotiations between governmental agencies,
especially on mega science and engineering programs which may involve some billion
yuan for each. In May 2006, Premier Wen convened another Leading Group meeting to
discuss how to implement the MLP, after which the State Council issued a series of
detailed implementation measures assigned to various government agencies.

As previously noted, one of the themes underlining the MLP and indeed China’s
S&T policy in recent decades is that China should achieve leapfrog development in S&T.
With such rapid economic growth over the past three decades, the reasoning goes, China
can afford to invest previously unthinkable sums of money in S&T areas whose long
range breakthroughs may not only significantly change the scientific landscape but also
bring about significant economic benefit. Nonetheless, given its limited financial and
human resources, it is impossible for China to launch an effort on all fronts; instead,
China should “do what it needs and attempt nothing where it does not” (you suo wei, you
suo bu wei), which has been another important theme of China’s S&T policy.'® China

19 This theme was taken from the then CCP General Secretary Jiang Zemin’s report to the 15th
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arguably has little choice but to be selective in supporting research endeavors to
concentrate and best utilize scarce resources. The challenge then becomes how to make
the right choices that not only embraces a global strategy of S&T development, but also
leverages China’s existing advantages to realize its potential.

Although MOST gets the mandate for China’s S&T related matters, reinforced by
its power over the implementation of mega science programs authorized by the MLP, it is
not the only government ministry that plays a significant role in China’s S&T policy
making and implementation. In fact, according to some estimates, MOST controls only
about 15 percent of R&D expenditure appropriated by the Chinese government, which
means other government agencies are as important as (if not more important than) MOST
in planning, budgeting, and organizing S&T and R&D activities.

Nevertheless, there is risk associated with the Chinese approach. If the bet is
wrongly placed, as Japan did for its fifth generation computer program in the 1980s, the
policy could be detrimental. In the MLP case, if the areas most critical to the basic
scientific breakthrough are not the four chosen, not only would China be wasting
enormous amounts of resources — both financial and human — and missing a new
scientific revolution, the nation would also be trapped at its current level of S&T
development for a prolonged period. This is why some Chinese scientists — especially
those working overseas, who presumably had a better understanding of how science is
“supposed to work” — were critical of the approach of picking champions. Unhappy with
the way that MOST organized the State High-Tech Research and Development Program
(also known as the 863 Program) ** and the State Key Basic Research and Development
Program (also known as the 973 Program),'? whose achievements were viewed by some
as incommensurate with the amount of investment, skeptical scientists proposed limiting
MOST’s power or even dissolving MOST and replacing it with an Office of Science and
Technology under the premier which would be responsible for formulating China’s S&T
policy only. They also campaigned to divert MOST’s funding power to mission-oriented

CCP Congress in 1997, which reads, “We should formulate a long-term plan for the
development of science from the needs of long-range development of the country, taking a
panoramic view of the situation, emphasizing key points, doing what we need and attempting
nothing where we do not, strengthening fundamental research, and accelerating the
transformation of achievements from high-tech research into industrialization” (emphasis
added). This was in turn adapted from the May 1995 decision of the CCP and the State Council
to push forward China’s S&T progress, although the wording was slight different — “catching
up what we need and attempting nothing where we do not” (you suo gan, you suo bu gan).

' The 863 Program was seen as a key vehicle for improving China’s high-tech competitiveness,
through the development of six advanced technologies selected as central to promoting
economic growth: electronics, supercomputers, telecommunications, avionics, GPS, and
nanotechnology (MOST 863 2001, Larson, 2004).

12 The 973 Program sought “to strengthen the original innovations and to address the important
scientific issues concerning the national economic and social development at a deeper level and
in a wider scope, so as to improve China's capabilities of independent innovations and to
provide scientific support for the future development of the country” (MOST 973 2004).
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government agencies and to increase funding to NSFC, which has been doing relatively
well in administering resources for basic research in China. As it turns out, their
opinions were not taken seriously in the final deliberation (Suttmeier, Cao, and Simon
2006).%

China’s Nanotechnology Initiative: Top Down or Bottom Up?

It has been argued that China, as a state-centered economy, is trying to drive
nanotechnology development from the top through large government investments. As
early as 2001, addressing an international forum on nanomaterials, President Jiang Zemin
stated explicitly that “the development of nanotechnology and new materials should be
regarded as an important task of the development and innovation in S&T. The
development and application of nanomaterials and nanotechnology is of strategic
significance to the development of high technology and national economy in China”
(NIBC 2006).

Yet this exclusively state-centered, top down view of China’s high-tech planning
does not adequately take into account the complexities of China’s approach. China’s
approach is a hybrid model blending government and market forces (Xu et al 2006).
Moreover, there are large and growing scientific and professional communities that are
heavily invested in promoting the advance of nanotechnology. These include the
physicists and chemists who have long worked in such areas as carbon nanotubes and
nanopowders, the applied scientists and engineers who are transforming nanomaterials
into commercial products, and the rising class of entrepreneurs and venture capitalists
who are concerned about bringing new nano-enabled products to the market. In many
regards, the innovation and commercialization ends of the R&D spectrum have been
working in relative isolation from each other in nanotechnology. Each group has its own
agenda. In between are the engineers, who often seem to be working alongside the
applied scientists, but who often have close communications with potential customers as
well, linking the R&D aspects of the innovation process — for example, in biomedical
engineering, where the drug delivery prospects of nanotech are most apparent. The
complex ties between these different communities of scientists, engineers, and business
people make it difficult to think of innovation exclusively in terms of top-down versus
bottom-up or even government versus market influences.

In broader institutional terms, it is not accurate to simply equate “top down” with
governmental and “bottom up” with market-led investments in nanotechnology; China’s

3 In recent years, MOST also has been criticized for its inaction in handling misconduct in
scientific research in China. The appointment of Wan Gang, a non-CCP member, as the
minister of science and technology in April 2007, bypassing another non-CCP member high-
ranking vice minister, seems not only to signal that the importance of non-CCP members in
government but also to indicate that the government may not be satisfied with MOST
leadership, and in turn the progress of Chinese science, in spite of tremendous money put into it.
They may want someone with no previous relations with the ministry to bring in new ways of
thinking and management.
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approach is more complex than this simple dichotomy suggests. Different levels of
governmental support (central, provincial and local) and different government agencies
vary in the degree to which they can be accurately characterized as either top down or
bottom up. Nanotechnology is supported by a variety of public sector ministries and
agencies that operate at diverse levels of government. These governmental actors have
different agendas and incentive structures, and as a result nanotechnology projects are
subject to conflicting and sometimes contradictory performance criteria. There is a
division of labor in what and how they fund projects (e.g., people, equipment, cheap land,
tax reductions). They also tend to have very different time horizons and attitudes toward
financial risk: as one moves from central to provincial to local levels of government
funding, the time horizon for return on investment becomes shorter, and there is a
tendency to move from intangible (basic research) to tangible (commercial products)
results. At the local level especially, government officials expect a quick turn-around in
terms of technological development and market applications (Cheng 2007).

The central government is the principal funder of nanotechnology. The largest
source of funds, and the biggest individual grants, come from the Ministry of Science and
Technology (MOST). The National Natural Science Foundation of China (NSFC)
provides much smaller grants (roughly equivalent to $30,000-$45,000 over three years),
which are administered using more objective and universal criteria. The Chinese
Academy of Sciences (CAS) also supports nanotechnology initiatives, but it has a more
diversified funding philosophy than MOST. Even within central government support for
R&D in China, there is a contrast between MOST (top down, “mega science”) vs. CAS
(bottom up, including its Knowledge Innovation Program, which is touted as a bottom-up
initiative).!* Provincial governments can also be significant — not only in those
containing the major cities (such as Beijing and Shanghai), but also provinces such as
Zhejiang, which neighbors Shanghai, that hope to promote their regional universities as
major players by setting up collaborative university science centers (Zhejiang, for
example, has partnered with UCLA to set up the Zhejiang-California International
Nanosystems Institute, although with mixed results). Finally, local governments also
frequently play a key role, particularly in major cities (examples include the Shanghai
Nanotechnology Promotion Center and the Suzhou Industrial Park). Both provincial and
local governments can also partner with foreign investors, as with the China-Singapore
Suzhou Industrial Park Development Corporation.

When choices have been made for public investment, they often address the most
pressing challenges facing China in agriculture, the environment, population, health, and
national defense. The selection of four mega programs in basic science areas by the MLP
— nanotechnology, development and reproductive biology, protein science, and quantum
research — in fact represents an effort to do this. Within nanotechnology, China plans to

1 Many CAS members privately report that this is in fact a “ top design” (ding ceng she ji)
approach, originating under the initiative of Lu Yongxian who was president of the CAS in
1998 (for a discussion of the CAs and Knowledge Innovation Program, see Suttmeier, Cao, and
Simon 2006a, 2006b).
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focus on those nanomaterials and nanodevices that promise to have the most immediate
payoff in addressing such immediate problems as air and water purification, materials
with great tensile strength that can be used in a variety of industrial applications, as well
as targeted drug delivery. China is already a world leader in the production of carbon
nanotubes, for example (Fan 2007). According to Liu Zhongfan, Professor of Physical
Chemistry at Peking University, “China is far better now than it was ten years ago — more
people are working here and more [and better] instrumentation is appearing in China...
policymakers are beginning to understand that nanodevices are actually the most
important part of nanotechnology, not synthesis or incorporation” (Liu 2006).

China’s political leadership has lent its support for nanotechnology, with an added
push from leading scientists both inside and outside of China. CAS Executive Vice
President Bai Chunli, a pioneer and champion of nanotechnology research in China, has
been an alternate member of the CCP Central Committee,™ whose lecture to the
Politburo and the State Council in 2000 was deemed to be an influential one. Yet China
did not realize the value and significance of nanotechnology to science as well as
application potentials for the economy until much later than other, more technologically
advanced countries. The fact that countries such as the United States had formulated
national nanotechnology initiatives made it easier for Chinese scientists to make their
case to the scientific and political leadership. Xie Sishen, who now heads up the
National Center for Nanoscience and Technology in Beijing, explained that well-
respected foreign scientists suggested to Jiang Zemin, Hu Jintao and others that
nanotechnology was worth paying attention to:

Governments around the world and delegations from other countries, especially

those from advanced countries, frequently mentioned nanotechnology and

conducted exchanges and collaborations with China... [this] provided information
continuously, which made the Government realize its importance from pure basic
research to application to impacts on economy and society (Xie 2007a).

The connection of Chinese scientists to the international nanotechnology
community, and especially to Chinese-origin nano-scientists and engineers overseas, has
helped China move toward the frontier of international nanotechnology research.
Chinese nanotechnology researchers have thus far achieved some impressive results,
especially in nanomaterials. Furthermore, returnees and exchanges with overseas
Chinese scholars have brought new ideas into the laboratory, along with increased
participation by Chinese scientists and engineers in international exchanges, widespread
international collaborations, and attendance at high-level symposiums (Xie 2007a).

In nanotechnology, it was MOST, the State Planning Commission (the

®Bai, executive vice president of the CAS with the rank of a full minister, is in line to succeed Lu
Yongxiang as president. But Bai, an alternate member of the CCP Central Committee since the
15th CCP Congress in 1997, was not promoted a full member in the recently concluded 17th
CCP Congress while Lu kept his full membership, which is rare as he is over 65, the age limit
for being a full member. Therefore, it will be interesting to see whether a changing of the guard
will happen at the CAS.
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predecessor of NDRC), MOE, NSFC, and CAS that jointly analyzed the strength,
weakness, opportunities, and threats in the development of nanotechnology in China
(Diagram 1). The outcome of the exercise was to establish a national steering committee
on nanotechnology in 2001, which in turn formulated an Outline for the National Nano
Science and Technology Development (2001-2010) as a roadmap. Under the guidance
and coordination of the national steering committee, chaired by the Minister of Science
and Technology, various nanotechnology related programs have been supported and
implemented at MOST, MOE, CAS, and NSFC; in the meantime, NDRC has provided
funds for infrastructure building and innovation activities at enterprises. A new national
steering committee was appointed in June 2007.

[Diagram 1 about here]

There is a division of labor among these state institutional players. MOST, for
example, through the 863 Program and the 973 Program, funds mission-oriented
nanotechnology projects (the 973 Program no longer supports nanotech projects as they
are now under the aegis of the MLP, also administered by MOST); CAS positions itself
in the national nanotech landscape with its forward-looking and strategic advantage;
universities have the responsibility of not only conducting cutting-edge research
themselves but also turning out students with the capabilities to do so; and NSFC awards
grants to the best projects and researchers with possibility to achieve breakthrough at
frontier of international research, mainly on the basis of scientific merit judged by peer
review. Nevertheless, such a division is not rigorously observed. With competition for
funding getting intense, leading nanotechnology scientists and institutions are likely to
receive funding from many available sources, which then outsource or subcontract the
projects.

In the first two years of the MLP implementation, 22 institutions have been
selected to lead 29 projects (Table 2). Of them, 12 are CAS institutes, including the
Chinese University of Science and Technology and the National Center for Nano Science
and Technology (NCNST) which are also CAS affiliates; the rest are key (zhongdian)
universities, with the CAS Institute of Chemistry, Beijing University, the CAS Institute
of Physics, NCNST, and Tsinghua University having more than one project. Beijing,
Shanghai, Jiangsu, and Anhui stand out as the leading centers of nanotechnology and
well-known nanotech scientists, such as Jiang Lei at the CAS Institute of Chemistry,
Peng Lianmao and Liu Zhongfan at Beijing University, Li Yadong at Tsinghua
University, Yang Hui at the CAS Suzhou Institute of Nano-Tech and Nano-Bionics,
among others, are among the chief scientists leading the efforts. The projects are in the
categories of nanomaterials, devices and electronics, biology and medicine, and
characterization and structure.

[Table 2 about here]

While it remains to be seen whether the projects selected will contribute to
China’s ability to leapfrog in nanotechnology, it is arguable that there is a resource
concentration factor in the current arrangement. The first two-year fund of 262 million
RMB($38 million) has been allocated for the 29 projects which presumably are
composed of researchers from more than one institution, and the funding intensity for
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each project — less than 5 million RMB per year on average ($721,000) — is hardly
significant. Also of concern is how scientists working on different projects collaborate
with each other to generate synergy and what benchmark will be used to evaluate the first
two-year performance and determine their continuous funding (in fact, one would also be
interested in knowing how these projects have been selected and whether scientists were
on equal footing in the process). Although the projects are supposed to be basic-research
oriented under the MLP, some deal with applied nanotechnology. There are further
questions about how they are related to other MOST-administered programs related to
nanotechnology, especially the 863 Program and the Torch Program,* which are focused
on high-tech industrialization, and presumably some are led by the same chief scientists.

Private Capital: A Limited Resource

In our focus on the developmental state in China, we have not directly addressed
the role of private capital, in part because the bulk of nanotechnology’s global
commercial promise remains in the future, and thus commercialization prospects remain
limited. Nonetheless, we can offer some preliminary thoughts of the role of market
investments, based on our research to date. These include centralized investments by
large vertically integrated multinationals, various forms of network-based international
collaborations, and small-scale new firm startups that focus on commercial products.

Multinationals: A great deal of attention has been given to the more than 1,000
R&D centers that have been established by foreign multinationals in China during the
past decade. In many cases, these R&D centers seem much closer to the “D” of
development than the “R” of research (e.g., localization and de-bugging of products).
However, the Microsoft Research Center in Beijing has been touted as “the Bell Labs of
China” for its pioneering research activities (see Buderi and Huang 2006), and IBM,
General Electric, Siemens, and other top multinationals are also doing innovative projects
in China. Lynn and Salzman (2007a) make the case that significant innovation is taking
place in emerging economies, but often this is in the form of “process innovations” rather
than the functionality of products.

International collaborations: There are many forms of international collaboration,
including: formal institutional partnerships involving universities and corporations; study
abroad programs, in particular post-graduate degrees earned by Chinese in the USA,
Japan, and Europe; ethnic ties, most notably the recruitment of overseas Chinese
scientists and engineers to return to China; and informal personal ties, such as the
mentoring of former graduate students. Universities are an important component of
China’s nanotechnology initiative because it is first and foremost a science-based

*The Torch Program is intended to produce high-tech products involving new materials,
biotechnology, electronic information, integrative mechanical-electrical technology, and
advanced and energy-saving technology — products that have commercial potential for both
Chinese and foreign markets. It involves, among other things, the creation of high-tech
industrial development zones.
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program.*’

Entrepreneurial initiatives, such as small firm startups: These are most common
in Hong Kong and Taiwan, although we have seen examples of these in China as well. It
is also clear that investors, including venture capitalists and local governments, expect to
see real products as a tangible result of their investments. This is a relatively weak area in
China, although we identified more cases in Taiwan and Hong Kong. In the
nanotechnology value chain, companies occupy different positions on the innovation ->
applied research - commercialization spectrum.

The Long March Through the Valley of Death: The Central Role of Public Funding
In business terms, the “valley of death” refers to the transitional period between
basic R&D for a new technology (technology creation) — when public funding typically
provides support — and commercialization, when a marketable product attracts private
sector support. In China, the valley is long and deep. State-run firms — which still
account for an estimated 43 percent of GDP, despite China’s commitment to
privatization'® — tend to be bureaucratic and conservative, shunning potentially risky
investments in favor of short-term, more predictable returns. The emerging private sector,
including many small and medium enterprises (SMEs), remains small, under-capitalized,
and generally risk-averse. This poses a challenge for the Chinese government’s
heightened emphasis on leapfrogging development through nanotechnology, whose
major payback remains ten or more years in the future. The amount of money allocated
from Beijing for nanotechnology is not large by international standards (Xie 2007b),
although it is difficult to accurately estimate total public spending for nanotechnology in
China, given the wide range of funding sources and the difficulty of defining what
qualifies as nanotechnology, and as a result estimates vary widely. Estimates range from
as little as $230 million for the five-year period 2000-2004 (Bai 2005: 63), to $160
million in 2005 alone (Bai and Wang 2007: 75), to $250 million in that same year
(Holman et al 2006: 25). Although even the highest figures are still considerably less
than the U.S. is publicly investing (as noted previously, $1.5 billion in 2008), China’s
governmental spending on nanotechnology may not be far off when adjusted for
purchasing power parity, by taking into account labor and infrastructure cost differences
(nanotechwire.com 2005). As noted by one of China’s nanotechnology leaders:

7 Why should we consider international collaborations as a form of market investment in high
technology development? If we view nanotechnology as a value chain that has distinctive
governance structures, then international collaborations may be a form of relational governance,
which has different characteristics than hierarchies (vertical firms) and markets (entrepreneurial
start ups). “Captive” and “modular” forms of governance, which complete the fivefold global
value chains typology, may also have analogues in nanotechnology (see Gereffi et al., 2006).

8 OECD (1995) “Policy Brief: China’s Governance in Transition” (September)
(http://www.oecd.org/dataoecd/49/13/35312075.pdf). In 1997 President Jiang Zemin called for
privatization (feigongyou, or “non-public ownership”) of state-owned enterprises (SOESs), a plan
that was ratified by the 9" National People’s Congress the following year.
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The Chinese government should develop nanotechnology and at least aid in the
national program, but there are so many important issues that should be
considered, so | don’t think that nanotechnology will be the top priority.
Nanotechnology is in the basic research stage right now. So, nanotechnology

cannot bring the benefits immediately (Xie 2006).

Throughout our interviews, the most pervasive theme to emerge was that of the
importance of government funding and support for nanotechnology throughout the value
chain, not only for basic research, but well into commercialization (this topic came up in
more than half of our interviews). Esther Levy, editor of the journal Advanced Materials,
who has reviewed numerous submissions to her journal by Chinese scientists, saw the
question of government funding as key: “The Chinese are very hard working, As long as
the government keeps funding them, they will progress. The question is, will the
government funding be patient long enough”(Levy 2006)? As one interviewee
commented, “there is a saying in China that those who do research on atomic bombs
(yuanzi dan) don’t make as much as those who sell tea eggs (chaye dan)” (Xu 2006). He
noted that this situation has to change, since economic returns (rather than pure
patriotism) will be required if China is to achieve its high-tech aspirations. Another
informant — an Academician with the Chinese Academy of Engineering, and Chairman of
China’s Desalination and Water Reuse Society — explained the challenges of developing
seawater filtration that employs nanotechnology, a NSFC-funded project that has yielded
promising results in the laboratory:*°

However, it is a little hard to estimate the timeframe for industrializing the new

process. China Water Tech is currently working on optimizing the process. And

speed for it to move to industrialization will depend on government funding and
industrial interest. Government funding is usually not at all enough to
industrialize a technological process, industrial involvement is crucial. However,
larger scale demonstration of this process needs to be done (likely via government

funding) before industry would become interested (Gao 2006).

Usually, different government funding sources are used for each step on the chain
of technology towards industrialization. The 973 program of MOST is dedicated to
fundamental research, the 863 program (also of MOST) funds applied research, while the
“Industrialization Support Plan” (also of MOST) supports projects in initial stages of
industrialization. For real industrialization projects, usually the central and local
Commission of Development and Reform provides funding. However, usually the
Commission only provides 15% of the total of what is needed to set up the company, and
85% has to be raised by the company (which is yet to be formed).

At the level of basic research, funding comes primarily from the central
government agencies mentioned earlier. For example, NSFC provides growing support
for nanoscience and technology through both its General Program, as well as its Major
Program (focused on major scientific and technological issues that are interdisciplinary in

9 Dr. Gao is one of the founders for membrane technology in China. He is also the first one who
introduced the term nano filtration to China in 1993.
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nature, such as nanotechnology). As of summer 2007, there were some 670 ongoing
projects with “nano” in the title, totaling 800 million RMB (roughly $115 million), 8% of
the total budget (Li 2007). Most of these were relatively small grants (300,000 RMB,
approximately $43,000) for three years of project funding, in such areas as
nanomechanics, novel nanostructures, quantum dots, carbon nanotubes, and novel cancer
and gene therapies. Proposals are peer reviewed, and awards issued on a competitive
basis. One challenge, we were told, is that since nanotechnology is multidisciplinary, it
is sometimes difficult to know where to apply. On the other hand, this also provides new
opportunities for funding, if researchers are able to identify their work as nanotechnology
(Liu 2006).%

At the local level, various forms of incubation play a key role. For the Beijing
region, the Nanotechnology Industrialization Base of China (NIBC) — located 100 km
from Beijing, in the Tianjin Economic and Technological Development Area — serves
this role. NIBC was established by MOST in December 2000, in conjunction with CAS,
universities, and private enterprises. Its distinguishing feature is that it is essentially “a
government organization run by market forces,” reflecting the belief that

...pure state ownership does not work well for technology innovation or

management... What the NIBC does is to take results from university and

institutes, and help scientists to commercialize the results. It takes a systematic
approach that goes to the end of the commercialization pipeline.?*

The NIBC Entrepreneurship Investment Co. Ltd is the vehicle for incubating new
companies, acquiring existing companies, and preparing initial public offerings. In 2005,
the Chinese National Academy of Nanoscience and Engineering (CNANE) was
established under the same administration, with a primary focus on R&D rather than
commercialization. It is unclear to us how large a role these institutions actually play;
during our visit in 2006, the principal operation we observed was the manufacturing of
non-nano pharmaceuticals, as a form of income generation for the facility.

Shanghai has its own incubator in the form of the Shanghai Nanotechnology
Promotion Center (SNPC), which is funded largely by government initiative, particularly
the Shanghai municipal government as well as the NDRC, although local enterprises
have also contributed.? It was founded in July 2000, with the Center’s formal
establishment in 2001. SNPC is subordinate to the Science and Technology
Commission, the lead organization in Shanghai concerned with advancing the city’s

2 The relabeling of earlier work as nanotechnology, in pursuit of the increased funding that
available for this emerging technology, is something we have not yet explored in China. We
suspect, however, that it may be significant — as it likely is in the United States and other
countries that have directed increased funding into this area.

21 Handout from NIBC (August 3, 2006)

22 Information was obtained in interviews at the SNPC with LI Xiaoli (Project Manager), SHI
Liyi, and Min Guoquan (August 7, 2006), and with ZHU Simon (SNPC Chinese Industry
Association for Antimicrobial Materials & Products; Shanghai NML Nanotechnology Co., Ltd),
ZHANG Bo (Shanghai AJ Nano-Science Development Co., Ltd), and Fu Lefeng (Shanghai
Sunrise Chemical Company) (August 3, 2007).
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high-technology profile. The SNPC provides training for scientists and engineers on the
specialized instruments used in nanoscale research, and has several university-affiliated
‘industrialization bases’ for the purpose of transferring research on nanomaterials and
nanoparticles to the estimated 100-200 SMEs reportedly engaged in nano-related R&D in
the Shanghai area. Roughly a third of its 25 person staff are science and engineering
professionals.

The Center’s main focus is to promote commercialization This is achieved in
various ways: by funding basic application research;? through a research platform
designed to help with the commercialization process; through the provision of nano
materials testing; through the hosting of workshops and international conferences on
nanotechnology; and through education (including a certificate program) and outreach to
raise public awareness about nanotechnology. As an incubator, the SNPC provides
services for startups before and as they enter the market — services that include legal
advice for establishing a company, a variety of technology-related services, and help with
marketing products. The Center also loans out lab and office space as well as a testing
center that provides the costly equipment required for nanomaterial characterization —
equipment that most startups could not afford. It currently supports some 70-80
companies, of which perhaps half are nano-related, with grants ranging from 50,000
RMB for smaller projects to 1 million RMB for large ones.

While there is some private industry investment in nanotechnology (local
examples include limited investments by Baosteel and Shanghai Electronics), it is clear
that local government funding plays a key role. During our visit to the SNPC, we saw a
number of examples of such support — firms housed within the Center’s complex that
receive public funding as well as access to Center support and services. Three examples
are illustrative. The Shanghai Sunrise Chemical Company, which employs about 80
people making nano-coatings and nano-photo catalysts, received two-fifths of its initial
capitalization of 5 million RMB ($721,000) from government sources. The Shanghai
NML Nanotechnology Co., Ltd develops anti-bacterial and photo catalysts for use in
textiles and plastics. Last year they began exporting the final products employing their
materials (such as coffee cups that use nanopowders) to the U.S. and Australia. While
the company has not received money from SNPC, it does have access to the Center’s
training and information services. One final example is the Shanghai AJ Nano-Science
Development Company, which manufactures Atomic and Scanning Tunneling
Microscopes, two key instruments used in nanotechnology. AJ Nanoscience’s principal
funding comes from the Shanghai Aijian Trust Investment Company, a Chinese firm with

2 As one prominent example, we were told that SNPC helped to fund and manage a project
involving the use of atomic force microscope tips to locate DNA molecules that involved CAS
and Shanghai Jiao Tong University, which was featured on the cover of Nano Letters.

# The SNPC has three incubators, each associated with a university: one affiliated with Shanghai
University, and two with the Hua Dong Science and Technology University (East China
University of Science and Technology).
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significant Hong Kong ownership? that invests in SMEs. The company gets public
support as well: it receives funding from the Shanghai municipal government for R&D,
relies on technology developed initially in CAS’s Institute of Applied Physics, and has
some projects with the Shanghai branch of CAS.? AJ Nanoscience, which was
established in 2001, reportedly has 60 percent of the domestic market in their area of
instrumentation — although the market is dominated by international players such as the
U.S.-based Veeco Instruments.?’

Shanghai also supports the “Climbing Mountain” (Dengshan) Action Plan, which
provides dedicated funding for joint projects that must be led by companies in
collaboration with an academic partner. Within the plan, most work is contracted
between university researchers and engineers/business partners from companies. The
Plan specifically earmarks funding for nanotechnology, with projects divided between
basic and applied research intended for nanotechnology commercialization (Jia 2006). In
Shanghai, as is typical of funding at the local level, the government provides funding
both for local players and local collaboration with foreign companies such as Unilever
(Li and Wang 2006). Particularly at the provincial and local levels, funding for
nanotechnology R&D thus blurs the line between top-down and bottom-up approaches
(Li, Shi, and Min 2006).

Conclusion: China’s Developmental State

China’s dedication to high-technology growth is evident in its policies supporting
efforts to leapfrog development through targeted science megaprojects in
nanotechnology, development and reproductive biology, protein science, and quantum
research. As we have shown, China’s approach to nanotechnology is heavily state-
centered, with public investment originating at all levels of government, and ranging
from support for basic research to funding intended to promote commercialization.
While the United States has not been a focus of this paper, we noted in the introduction
that the U.S. National Nanotechnology Initiative is primarily directed at the research end
of the value chain, with more limited inroads into direct support for bringing products to
market. In this China clearly differs from the United States — a divergence that is not
surprising, given the more restricted business environment for “indigenous development”
in China.

While the CCP Central Committee does not have its mandate to set S&T policy
directly, it does maintain a significant level of influence vis-a-vis a state leading group
mechanism. The leading group for S&T policy formation has been set up within the

 Hong Kong Mingli Co. bought more than 40 percent of Shanghai Aijian Trust Company in
2004, signaling a much greater openness to foreign investors on the part of Chinese trust
companies. See Zhao 2005.

28 \We were told that when profits are realized, they are shared with CAS members who created
the technology.

T AJ Nano-Science’s instruments typically sell for roughly one-quarter the price of their foreign
counterparts. Interview with ZHANG Bo, Manager of Research & Production Department,
Shanghai AJ Nano-Science Development Company (August 3, 2007).
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State Council to tackle issues involved with large-scale planning involving more than one
government agencies. There is a National Steering Committee for Nanotechnology,
chaired by the Minister of Science and Technology, that coordinates the efforts in
nanotech research and industrialization and determines the priority areas for support.
Under the Medium and Long-Term Plan, the money comes from MOST, although the
chief scientist, Bai Chunli, is from CAS.

The Chinese model is not as clear cut as the “top down/bottom up” debate would
suggest, since both are seen in the development of nanotechnology. For example, the
Chinese Academy of Science’s Knowledge Innovation Program (KIP) is typically treated
as a “bottom up” example, but it in fact involves something called “top design” within
the academy. While the 863 and 973 Programs are primarily bottom up, they would
never have gone forth without the support from the top leadership, Deng Xiaoping in the
case of the 863 Program and Jiang Zemin in the case of KIP (which is funded largely
through the 973 Program). On the other hand, the management of these programs,
especially those under MOST, is top down, with significant input/decision-making from
bureaucrats, which has been criticized within the Chinese scientific community
(Suttmeier and Cao 2004)

Whether China’s efforts to achieve first-mover status in nanotechnology are
successful remains to be seen. Whether there will be any large-scale pay off also remains
an outstanding issue in the future development of nanotechnology-enabled market
applications. However, China has clearly shown itself to be very committed to adding
high-technology initiatives like nanotechnology to its top national priorities, thereby
showing the dynamism of its contemporary developmental state.
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Diagram 1 The Framework of Nanotechnology Research in China
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Table 2 Nanotechnology Projects under the MLP (2006-2007)

Number Funding
Leading Institution Location of (RMB
projects million)

Dongnan University Jiangsu 1 4.9
Chinese University of Science and Technology Anhui 1 4.8
CAS Shanghai Institute of Applied Physics Shanghai 1 11.2
CAS Shanghai Institute of Microsystems and Information

. 14.0
Technology Shanghai 1
CAS Institute of Chemistry Beijing 3 35.5
CAS Institute of Semiconductor Beijing 1 4.6
CAS Hefei Institute of Physical Science Anhui 1 13.6
CAS Institute of Physics Beijing 2 13.3
CAS Technical Institute of Physics and Chemistry Beijing 1 5.0
CAS Institute of Theoretical Physics Beijing 1 9.0
CAS Institute of Metal Research Liaoning 1 5.8
Sun Yat-sen University Guangdong 1 11.7
Beijing University Beijing 3 31.3
Beijing University of Aeronautics and Astronautics Beijing 1 9.3
Nanjing University Jiangsu 1 8.7
Nankai University Tianjin 1 4.8
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Sichuan University Sichuan 1 10.8
National Center for Nano Science and Technology Beijing 2 16.2
Fudan University Shanghai 1 11.2
Wuhan University Hubei 1 55
Tsinghua University Beijing 2 17.3
CAS Suzhou Institute of Nano-Tech and Nano-Bionics Jiangsu 1 13.6
Total 29 261.8
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Panel IV: Discussion, Questions and Answers

HEARING COCHAIR MULLOY: Thank you. Thank vyou,
Doctor.
Commissioner Slane.

HEARING COCHAIR SLANE: My first question is for Dr.
Lebby and Dr. Arthurs. The optoelectronics industry in the United
States seems to be moving lock, stock and barrel to China. | would be
interested in hearing what you think the federal government should do
to stem that and how we can keep that industry here in the United
States?

And then for Dr. Appelbaum, you know, I'd like you to address
what are the issues in nanotechnology in that area?

And we can start with you, Dr. Lebby.

DR. LEBBY: Yes. That is indeed true. If you look across our
membership, many of our members have manufacturing, packaging, and
assembly facilities in China. A lot of these companies were drawn to
do this, going back, in the 2000 dot-com bubble, where we had a lot of
euphoric behavior, and a lot of the optoelectronic companies,
especially in the communication space, geared up and put a lot of
automatic tooling facilities in this country, companies like Lucent, and
we had a big, a big effect by Nortel in Canada.

And when that bubble burst in 2001-2002, there was no volume
there to really drive these factories so a lot of these companies looked
for a low-labor solution, and it was like a herd mentality. Everybody
went across to Asia, and so a lot of the packaging and the back end has
gone there.

And now what we're beginning to see, after | interviewed a
number of our companies in the last two or three weeks, is that some
of the R&D is going over there, too. So it's not just manufacturing.

And one of the lessons that we're beginning to understand here is
that if you're not close to the manufacturing process and optimizing
the yield, then you really can't design your next generation products.
And so what we're beginning to see is that the engineers who tweak the
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manufacturing lines to get the maximum yield, if they don't pass that
information back to the R&D designers here in the U.S., you just
cannot design the next generation products.

And so what that means is you really want to have a really tight
connection between R&D and your manufacturing facility so, hence,
we're seeing R&D facilities crop up actually in the same places as the
manufacturing centers.

So from an optoelectronics U.S. standpoint, yes, things are
leaving this country. But there are some things that we can do here. |
listed those in the different sectors of the statement, and when | asked
this question to a lot of our members, yes, clearly, I had a lot of
responses, but one of the things people would really like to see in the
optoelectronics field is the direct government support as opposed to
indirect government support because many of the companies in our
field are really unprofitable, large or small, and they're really
struggling.

You could argue they were profitable before the dot-com bubble,
but since 2002-2003, a lot of them have really been struggling, and so
I think if you really want to have a big impact in the optoelectronics
industry in the U.S., you need direct government support.

Now, the ideas that we have been floating around ourselves
between our members and OIDA is what does that really mean? We
have a lot of government agencies that do fund optoelectronics in a
sort of fragmented style.

We have DARPA doing some things. We have NSF doing some
things. Academia. We have DOE, NIST. And so the list is quite long,
but what we would like to see is more focused programs, and focused
programs will actually help our industry really do some innovation and
R&D back here. And that will allow us to come up with some new
ideas like the roll-to-roll manufacturing | suggested or PICs. That
would also be a good way to establish leadership, even maintain that
leadership.

Quickly, before I stop, one thing we did notice when we called
up some of these companies is that the last remaining optoelectronics
manufacturer these companies have is the chip fabs, and in the whole
length of the process, the back end, the assembly and the
manufacturing is over in China, but the fab that actually makes the
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laser diodes and the LEDs and the photo detectors remains in the U.S.

So the question was why are these places still in the U.S.? Well,
the answer that came back was because they're very complex. They
have complex IP, and if these facilities went to China, we'll be dead.
So clinging on to the fabs with their fingernails is what's happening to
a lot of these companies.

If we can provide some focused government, direct government,
support, we would really build upon that.

HEARING COCHAIR MULLOY: Thank you, Dr. Lebby.
Let me just pause for a minute. Senator Sherrod Brown is here,
and we want to introduce him now and let him make his statement.

Thank you, Senator.

HEARING COCHAIR SLANE: Today, we're pleased to hear
from Senator Sherrod Brown of Ohio. Senator Brown was first elected
to the United States Senate in 2006 and is currently serving his first
term. Prior to his time in the Senate, Senator Brown served in the U.S.
House of Representatives since 1992 as a member from the 13th
district of Ohio.

In the House of Representatives, Representative Brown increased
funding for the International Trade Administration's Office of China
Compliance by $3 million. In both the House and the Senate, he has
been an outspoken advocate of his beliefs in fair trade, which he also
outlined in his 2004 book entitled Myths of Free Trade.

I understand you have to leave immediately after you've given
your statement due to your scheduling constraints. As always, we
appreciate your time and look forward to hearing your perspectives on
the effects of China's industrial policy on U.S. workers, business and
the American economy.

PANEL V: CONGRESSIONAL PERSPECTIVE

STATEMENT OF SHERROD BROWN, A U.S. SENATOR FROM
THE STATE OF OHIO
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SENATOR BROWN: Good. Commissioner Slane, thank you,
and Patrick and Carolyn, all of you, thank you. Thank you for your
public service and thanks for allowing me to appear here several times
over the years and appreciate the work this Commission does and good
to see an Ohio boy do well. Thank you, Commissioner Slane.

I apologize for the interruption, and thank you for stepping aside
for a moment--1 really appreciate that.

The current financial crisis paints our economic relationship
with China in perhaps broader relief than we have in the past. | know
this Commission has a much deeper and better and broader
understanding of what China's economy is all about, what ours is, and
their interaction, than most of the rest of this country. But I think that
people are understanding it a little better as this financial crisis wears
on.

Our economies, Chinese economy, our economy, neither is
particularly healthy now and worse that they are codependent. The
U.S. official unemployment rate is 8.1 percent. My state of Ohio,
which has been in recession, we think, probably a year longer than the
officially recognized national recession, is about 9.4 percent. It's the
highest rate we've seen in 25 years.

Meanwhile, thousands of factories in China have closed over the
past six months. China is one enormous export platform, and the
United States, its biggest customer, has in some sense stopped buying.
Morgan Stanley economists report that exports account for 47 percent
of the economy of China and other East Asian nations, while in the
United States, consumption accounts for more than 70 percent of our
GDP. Put that together.

This economic codependency has bred a dangerously skewed
financial relationship. As revenues flow into China and out of the
United States, China becomes our biggest lender. | don't need to detail
the risks this relationship breeds. We know more and more about
sovereign wealth funds and the risks, the short-term, medium and long-
term risks that debt can bring. But our roots lie in our economic
codependency, and our economic codependency is rooted in our
nation's passive trade policy.

Ohio is one of the great manufacturing states in this country.
We make paper and steel and aluminum and glass and cars and tires.
We are first or second in the nation in number of solar energy workers.
We make solar panels and polymers and wind turbines and more.
Look around you today; you'll find something that was made in my
state.

Let's for purposes of illustration look at a typical Ohio
manufacturer and compare that manufacturer with a typical Chinese
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manufacturer. The Ohio manufacturer has a minimum wage to pay his
workers. He has clean air and workplace and product safety standards
by which to abide, helping to keep his workers healthy and productive
and his consumers and his customers safe. The Chinese manufacturer
has no minimum wage to maintain, is allowed to pollute local water
sources and let workers use perhaps even dangerous and faulty
machinery.

The Ohio manufacturer pays taxes, health benefits, pays into
Social Security and Medicare. He typically allows family leave. He's
required to give WARN notices when there is a plant closing. The
Chinese manufacturer, on the other hand, sometimes allows child
labor.

The Ohio manufacturer receives no government subsidies in most
cases, although things have changed recently. The Chinese
manufacturer often receives subsidies for development of new
technology or for export assistance.

The Chinese manufacturer benefits from China's manipulation of
its currency, which gives it, depending on what economist study, at
anywhere from 15 to 40. | remember Clyde Prestowitz sometime ago
said far in excess of 40 percent even advantage.

The Ohio manufacturer is increasingly going green and investing
in new technologies and efficiencies to create more sustainable
production practices. Ohio manufacturers are part of the movement to
become more energy efficient. Joining manufacturers in the other 49
states, they will do their part to reduce carbon emissions, but not at
the expense of jobs if China and other countries do not take
comparable action.

Now when the Ohio manufacturer petitions for relief, when he
says | can't compete--when he says | can compete with anyone, but this
is not a level playing field, the Chinese government cries
protectionism. Or when the Ohio manufacturer says he wants to emit
less carbon but needs to see his competitors from China bear the same
costs on similar timelines, what does the Chinese government say?
Again, the government calls it protectionism.

Just last week, our new Energy Secretary, Nobel Prize winner
Secretary Chu, noted in a hearing that unless other countries also bear
a cost for carbon emissions, the United States will be at a
disadvantage. The response from a Chinese official, again, he said |
will oppose wusing climate change as an excuse to practice
protectionism on trade.

Chinese officials are quick to call the U.S. protectionist despite
all the protections it affords its own manufacturers, while our country
has the world's--as we should--has the world's most open economy.
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And, of course, Chinese officials are often joined by
multinational CEOs, by Ivy League economists, by people in the high
echelons of our own government, and by most editorial boards, in
casting any efforts to rebuild American manufacturing protectionist.
Argument over.

That is why | feel such a sense of urgency with the hearing
you're holding today. China's industrial policy is based on unfair trade
practices and involves direct export subsidies, indirect subsidies like
currency manipulation and copyright piracy, and hidden subsidies like
lax standards and low labor costs. In total, it results in the loss of
millions of American jobs.

It is depressing wages and income levels worldwide, while
China's exploitation of environmental and health and safety standards
is killing Chinese workers and citizens, adding to our own climate
change challenges, and in some cases, harming children and other
consumers around the world.

The health of our economy and strength of our middle class
depend on how Congress and the Obama administration engage with
China on all of these issues.

I thank you for investigating these and for the leadership and the
public service that you all have shown.

HEARING COCHAIR SLANE: Thank you, Senator.

SENATOR BROWN: Thanks.

HEARING COCHAIR MULLOY: Thank you for being here,
Senator.

SENATOR BROWN: Thanks, Dan. Thanks. Good to see you
again. Thanks, Carolyn.

PANEL IV: (Resumes discussion, questions and answers)

HEARING COCHAIR SLANE: Dr. Arthurs, we'll continue.

DR. ARTHURS: The question was, | think, if the
optoelectronics industry is moving out of the United States, how do we
prevent that or how do we reverse that?

I would say that certainly for any volume application, once
anything was into volume, it moves offshore, particularly to China,
now Shenzhen being perhaps the great hub of optoelectronics
manufacturing in the world. There's a large part of the industry that is
low volume and more actually high tech that is still staying here and
still providing something of an advantage in the U.S., but that is not
growing.

| think that we really have to figure out how to do volume
manufacturing in the U.S. Now, we have not invested in the
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manufacturing technology, and it's not interesting to the science
community. | see in Taiwan, for example, the universities where
Taiwan has got the most MOCVD reactors in the world. These are big
machines for depositing thin filaments crucial to optoelectronic
components.

The wuniversities have people doing research on those and
operating them as undergraduates. They're preparing a manufacturing
workforce with an edge. We don't have that type of thinking here. We
need a strategy.

The Europeans have produced a strategy on photonics. The
Canadians have just done it. We are actually--and Mike's--we're now
trying to get the funds to do a study on the economic impact of what
we call photonics, but it's the same word as optoelectronics, in the
U.S., and getting even the funds to do a strategy once you mention
"economic impact,” to people--there is no real mechanism for doing
that.

The NSF, who actually to their credit are coming up with half of
the funds, had difficulty in doing that because once you mention
commercialization, then it somehow is impure science and not to be
supported.

That's a real issue for our scientific community here. | think
we've got to change the metrics. We've got to change the incentive
system and the reward system for our scientific and technical
community, counting jobs and economic impact here.

DR. APPELBAUM: I'll comment briefly on the loss of jobs in
nanotechnology, and then "I'll propose a kind of a four-point program
for this industry, but I want to first make a response to Senator
Brown's comments. He's not here, of course, but I'll do it anyhow.

In an earlier life before | began studying China's rise as a
technology power, my focus was on China's labor conditions. And I
spent a lot of time in Chinese factories looking at sweatshop
production, environmental problems, and so forth. So I'm very
sympathetic with his comments.

But I think there's a danger in attributing China's success only to
that side of the equation. And | also want to say that one of their top
priorities now has to do with environmental issues. They're quite
conscious of the environment destruction that is occurring in their
factories and in their cities.

They've also enacted a new Contract Labor Law which took
effect last year, which has driven some businesses out of China,
because it gives workers rights they've never had before. It will not be
honored entirely, obviously, but it's a step in the right direction.

So while I think the playing field has to be leveled, I think the
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important thing to know is that China is also making a full-court press
when it comes to investing its huge foreign currency surpluses and
becoming a global competitor. And that I think is where we really
should be focusing our efforts.

In terms of the loss of jobs in nanotechnology, there aren't that
many jobs in this industry yet so there haven't been many jobs lost. So
I guess in a way that that's good news. While | think that some
projections of the future commercial impact of nanotechnology may be
exaggerated, if it does, in fact, create a $3.1 trillion economy, as Lux
Research (which tracks nanotechnology) claims it will by 2015—much
of that economic growth will be through the addition of components
made through nanotechnology to existing products such as tennis
rackets, golf clubs, lightweight bicycles, airframes, and things of that
sort. As I recall, Lux also predicts that the number of jobs created by
nanotechnology may not be all that great.

Ultimately, as China moves up the value chain, which it will,
and starts to actually make those products itself, could those industries
be kept in the United States? | think that's the way | would frame the
question.

Now, my four-point program. Well, the first thing | would do is
revise immigration laws. I know many people today have talked about
that. At my campus, as many as half the applicants to the Department
of Electrical and Computer Engineering, are from China or other
countries: an increasing number of them are likely to return to China
after they graduate.

Tom Friedman, with characteristic verve in his latest book, Hot,
Flat and Crowded, says that we should pin a green card to every
foreign graduate of a U.S. university. A recent survey of Silicon
Valley entrepreneurs done by Vivek Wadhwa and his colleague, (Gary
Gereffi, who has testified before this Commission), claims that
something like a half of all Silicon Valley start-ups over the last ten
years were created by immigrants--mainly from India, some from
China, some from elsewhere.

According to the same study, roughly a quarter of all technology
start-ups in the United States between 1995 and 2005, accounting for
450,000 jobs, were started by immigrants, and | think also the same
study found that a nearly quarter of all international patents came from
companies in which either the CEO or the Chief Technology Officer
were immigrants. So | think we are shooting ourselves in the foot by
making it so difficult for immigrant entrepreneurs to stay here.
Immigrants have always been a rich part of American history; | don't
see them competing for jobs in nanotechnology.

That leads me to my second point. It would be nice if we were
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producing students who would compete with immigrants for these
kinds of technology jobs. And there | think we've really fallen down.
I'm told that the second part of the stimulus package will focus on
education in science, technology and math education, engineering and
math (STEM
) education. 1 think that's an important thing to do. I'm not an expert
in this area, but just intuitively it seems to me that we should somehow
make it easier and more encouraging for U.S. students to advance in
STEM education. The U.S. remains the world’s leading innovation-
oriented society. The Economist magazine recently had a feature
article on the U.S., which provides ample evidence that the U.S.
remains the most innovative country in the world in terms of pretty
much every measure--even though a lot of the innovation currently is
being done by immigrants.

We need to encourage our own talent to move into that area and
not just at vy League colleges. Kids who aren't finishing high school
today constitute a huge wasted talent pool, quite apart from the human
cost.

The third thing is a little more direct. | mentioned earlier in my
remarks that 95 percent of the funding of the $1.5 billion in the U.S.
National Nanotechnology Initiative goes for basic research. There are
some small programs that are more closely tied to funding
commercialization: the Small Business Innovation Research (SBIR)
program; the Small Business Technology Transfer (STTR) program,
which encourages technology transfer, and the EPSCoR program in the
National Science Foundation, which is the Experimental Program to
Stimulate Competitive Research. We could be putting much more
money into supporting commercialization. I know that that's a
debatable point in terms of the U.S. The notion of industrial policy
has a bit of a bad reputation, but I think more could be done.

Just to give you one example, in the textile industry, which I've
done some research on, a great deal of research is being done now on
nanofabrics, using nanotechnology to make Kevlar, for example, or,
you know, swimsuits or ties that wick off stains and water.

Money could be put into that so we could actually compete with
the Chinese who are certainly going to do it, and moving up the value
chain into the design and manufacture of nono-enabled fabrics. Hong
Kong Polytechnic University has created an innovative program in this
area — one that was inspired by a similar program at North Carolina
State University’s College of Textiles.

So the basic idea here is to invest public funds to developing
nanotechnologies that have commercial payoff in now-declining
industries, such as textiles and apparel. Providing the job retraining
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for people who could then work in those industries could make us
competitive. In other words, protectionism is not the answer making
our own industries more competitive is.

Finally, the fourth thing | would do would be to encourage more
international exchanges and collaborations. It is often said that “good
ideas have no borders.” This is certainly true of nanotechnology,
which emerged at a time when scientific research had already become
highly internationalized. 1In recent years there has been an explosion
of high-impact scientific articles, published in various fields of
nanotechnology, authored by Chinese nationals —authored by Chinese
nationals — to the point where the quantity (if not the quality) now
equals that of the U.S. Many of these are co-authored with colleagues
in the U.S., Europe, and Japan. There are some (but in my view
insufficient) programs that encourage international cooperation and
mutual learning. One, for example, is the National Science
Foundation’s Partnership in International Research and Education
(PIRE), which encourages student and faculty exchanges and
collaborations. Our own campus has such a program with the Dalian
Institute of Chemical Physics, in the area of nano-catalysis. Such
exchanges should be encouraged: we all benefit to the extent that
knowledge advances across a level playing field

HEARING COCHAIR SLANE: 1 have one follow up. 1 struggle
with this issue of manufacturing. When you look at the iPod, the iPod
was designed and developed by Apple. It's all manufactured in China.
The manufacturer gets $4; Apple gets $80. Does this apply to
optoelectronics?

Are we going down the wrong road here; my focus is we're
losing these jobs. This is $160 billion industry it's projected to
become, but a lot of the manufacturing seems to be on the low-end
side.

DR. LEBBY: 1 think if I can try and address that question. The
iPod or the iPhone is designed here and manufactured in China,
agreed. Optoelectronics, once the R&D goes, you won't be able to do
any design. So the whole thing goes.

HEARING COCHAIR SLANE: That's the problem.

DR. LEBBY: So you lose the value.

HEARING COCHAIR SLANE: Thank you.

HEARING COCHAIR MULLOY: Commissioner Wortzel.

VICE CHAIRMAN WORTZEL: | have a question | would pose
to Dr. Lebby and Dr. Appelbaum, and then a broader one for Dr.
Arthurs.

For Dr. Lebby and Dr. Appelbaum, would your companies or
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your society object if the U.S. government support that you seem to
require was legislated to be conducted in the United States by
Americans?  Would you object if these funds you ask for was
legislated to be so that the research had to be conducted in the United
States by Americans?

And then, Dr. Arthurs, | wonder if | could take advantage of the
fact that you have focused on things like lasers, and if you could
characterize for us where China is on weaponizing lasers? They have
dazzled a U.S. satellite with a ground-based laser. Their military
literature discusses the potential for space-based laser and anti-
satellite weapons, but that requires significant miniaturization, | think.

And then they have done quite a bit of work on undersea laser
communications and submarine laser sensors. So | wonder if you

could talk about what you may know in those areas. I'll turn it over to
you, first.
DR. LEBBY: In reference to your question on would our

members object if funds were legislated to do R&D, and let's call is
now innovative manufacturing techniques in the U.S., | do not think so
at all. Many of our members do have facilities, manufacturing
facilities in China and Asia, Taiwan, and | think you're referring to
Gene's comment on high volume manufacturing. | don't think you're
going to see those processes come back at all. So once the
manufacturing is gone, it's gone.

I think what we really need to do, what our members really want
from government agencies is help in designing and innovating the next
generation products. And really when you do that, look for the new
manufacturing platforms that we can establish here.

So I'll give you two examples. The PICs, the photonic integrated
circuits, is a bit like the old silicon IC 50 years ago, when it had like
ten transistors and now it's like ten million. Well, in photonics, we're
in about 50 to 100 photonic devices on a piece of indium phosphate or
silicon, and it's sort of beginning, and companies like Infinera, they
claim they're four years ahead. Other people claim they're a couple
years ahead.

But the fact remains is we're ahead. And so the question is, can
we keep that lead and can we maintain the manufacturing of those
chips here in the U.S., and the answer is yes. And so | think to resolve
and to answer your question | don't think you'll see any of our
members complain at all.

DR. APPELBAUM: | can't speak on behalf of any members, but
I'll tell you my own thoughts on this. If | understood your question
correctly, I don't think legislation to keep research, development, or
more generally innovation in the U.S. is a good idea. | think the
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approach instead should be to support innovative work here so more
high school and college graduates become innovators, so foreign-born
innovators choose to come to (and remain in) the U.S., rather than
return to China or India.

In terms of the manufacturing jobs in nanotechnology, | don’t
think it makes sense to try to develop the low-end jobs. I'll give you
one illustration. Shenzhen Nanotech Port Company was a pioneer in
the production of carbon nanotubes, which are basic materials used in
many nano-enabled products. It's sort of the bottom of the value
chain, and they had a lock on that. Now, they're struggling. Why?
Because carbon nanotubes have become a commodity. There are how
many companies making this basic nano material, and when a product
becomes a commodity rather than something unique, I think those jobs
should go elsewhere.

| don't think that's what we should be building. We should be
building at the higher end of the value chain. Only a small percentage
of the value-added of the iPod is in the manufacturing; most of the
value comes at the high end of the value chain--design, marketing,
innovation. That's where we should be focusing.

VICE CHAIRMAN WORTZEL: Dr. Arthurs.

DR. ARTHURS: Okay. In answer to your question, when given
a pretty comprehensive tour of Fudan University, which is the number
three or so in China, they said they were sorry they couldn't take me
into this particular area because that actually was a classified area for
optics, and they pointed out that this, in fact, was one of the only areas
that had survived during the Cultural Revolution when intellectuals
were driven to the countryside.

| sense that there's a lot of intense laser work going on in China;
we know that. We also know what papers are of interest. They do not
have, to my knowledge, right now the capability of manufacturing the
chips that Mike was talking about, particularly for pumping the
smaller and more powerful, more compact lasers that | think will be
vitally important for future security reasons.

So they don't have them now, but the semiconductor plants there
can adapt to have them as they are trying to adapt right now to do
solar panels in the current downturn in the semiconductor industry.

I think there is a challenge as to how we're going to keep them
here. | don't think they're just going to stay here if we simply go on as
we're going. | think we need intervention to ensure that they don't
follow the entire lithography industry out of the country, and that does
need intervention.

To the question as to whether our members would regard their
research must be done in the United States, | would say certainly the
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U.S. members would have absolutely no problem with that. The
European members could not have a problem with it because the whole
Framework 7 Program is only open to Europeans.

There's a small little thing for cooperation, but essentially, and I
don't think that China is doing much funding or Taiwan or other
countries--1'm not harping on China here--of research in the U.S. or by
non-natives. So | don't think that there would be a particular objection
to that at all.

Our corporate members, by and large, would see the
reasonableness in that. They just could not let that go to there, if they
were large and have labs in Shanghai or Bangalore, they could not let
it go there, but they have plenty of researchers still in the U.S., and
this might encourage them to keep a few more.

DR. LEBBY: Actually I'll just add to that. We do receive a lot
of calls from our members here in Washington for access to
government agencies. They call up and say we'd really like to get
involved with a photonics based program that could leverage our next
generation products, but there is only a few people in DARPA and one
of two people in NSF. And they ask us who they are. Can we
introduce them? Can we show them how to get a government program?
And of course, it's extremely competitive right now. There are very
few programs.

And so | think the request we have, very few of those people are

really successful in actually securing what | would call direct
government support for their photonics work. | think we can really
change this.

DR. ARTHURS: If I could return for a moment to the strategy
question, | think Mike pointed out that optoelectronics in the U.S. is
spread across all sorts of agencies. NASA does a lot of it. DARPA,
NSF, NIH, practically everybody. But there is no one overlooking the
entire activity and saying what's good for the economic interests of the
uU.S.

And when you go around and try and find someone, it's always
“not my job.” But there is, | think, in many of these places and in the
defense labs significant concern about no one doing anything about it.

VICE CHAIRMAN WORTZEL: Where would that strategy be?
Is that the National Science Foundation? Is that the Office of the
Science Advisor to the President and the White House?

CHAIRMAN BARTHOLOMEW: National Economic--

DR. ARTHURS: I'm from the other Washington so | can't answer
that question.

DR. LEBBY: Well, let me give you an example. | don't think |
can answer your question clearly, but I just returned from Brussels last
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week. | gave a talk on green photonics energy efficiency at the
European Commission, and both Gene and myself are very aware that
three years ago the Europeans put together a program called Photonics
21, and that brought together the whole of the industry as well as
academia to actually put a strategic road map together.

This is three years ago, and | think that there is probably 90 to
100 million euro funding, and | met some of the senior people of that
organization last week, and they're very focused. They brought
together photonics from many different disciplines and different areas,
and they actually have raised the profile of the industry.

VICE CHAIRMAN WORTZEL: So the legislature essentially
established the strategy and funded it?

DR. LEBBY: Yes, correct.

HEARING COCHAIR MULLOY: No. Did you say that? Or you
said the Commission; didn't you?

DR. LEBBY: This is under the European Commission, yes.

HEARING COCHAIR MULLOY: That's more like their
executive.

DR. APPELBAUM: | wonder if the National Nanotechnology
Initiative might be an example of the kind of coordination. You're all
familiar with how that operates? Should I say a word about that? I
don't want to--

CHAIRMAN BARTHOLOMEW: Go ahead.

DR. APPELBAUM: The National Nanotechnology Initiative
(NNI), Headed by Mike Roco, was established in fiscal year 2001. It
currently spans federal government agencies, 13 or which have budgets
relating to nanotechnology. Coordination, planning, budgeting, review
and so forth are the responsibility of the Nanoscale Science
Engineering and Technology (NSET) subcommittee of the President’s
cabinet-level National Science and Technology Council (NSTC).
NSET, in turn, is supported by the National Nanotechnology
Coordination Office (NNC), which - like the NNI - was created in
j2001. AIll of this represents an effort to provide some degree of
coordinated federal support for nanotechnology — support which, as |
mentioned earlier, has grown to $1.5 billion annually. Whether this
rises to the level of industrial policy is debatable, since almost all of
the NNI’s efforts are directed at basic research rather than
commercialization. But it is an example of how focused governmental
resources can be focused on a particular technology, one aim of which
is to make the U.S. a global leader in this emerging technology. |
don't know if this would work in other areas (such as optoelectronics),
but at least it gives some public face and accountability to government
support for innovation.
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DR. ARTHURS: 1 think Mike Roco has done a great job with the
National Nanotechnology Initiative. However, it is not driven by
economics, and that's the missing piece. | think if we were talking
here about a program to coordinate scientific effort or technical effort
across optoelectronics, the NSF would be a good home, but it's not
what I'm talking about.

DR. LEBBY: When we look at NSF, they're very biased toward
the academic support. And one of the missing areas is what | would
call industrial research or industrial development, or applied research.
In fact, one anecdote would be about me and how | cut my teeth at
Bell Labs back in the late '80s, and doing corporate research. And if I
wanted to go back into corporate research today in this country, I'm
not sure there's any place I could go.

All the facilities that Lucent had, which was originally AT&T,
and there was IBM and Motorola and H-P, they've diversified their
optoelectronic facilities to smaller companies and really the corporate
research that was done in those areas is gone. And so if we could sort
of encourage agencies like the NSF or even DARPA to really focus on
supporting the commercial R&D as opposed to pure academic research.
I think we would see next generation products and innovation really
come back in this field.

DR. APPELBAUM: One vehicle for that would be these existing
small business programs that are pretty small, less than $100 million
total, but they could be a vehicle to expand commercial support. But |
think you would have to change the culture, not just in the NSF, but
generally in the U.S. government, which seems to be generally opposed
to funding anything at the commercial end.

CHAIRMAN BARTHOLOMEW: Not so much these days. That's
changing these days.

DR. APPELBAUM: That's another story. Let's hope so.

DR. ARTHURS: The SBIR program, which is about 2.5 billion
overall, I think has the central idea, is wonderful. However, it has
gotten somewhat overtaken by SBIR foundries rather than companies
creating jobs, to my mind, and that does need attention.

HEARING COCHAIR MULLOY: Commissioner Bartholomew.

CHAIRMAN BARTHOLOMEW: Thank you.

COMMISSIONER VIDENIEKS: 1 want to get one in, too.

HEARING COCHAIR MULLOY: And then you'll come in, Pete.

CHAIRMAN BARTHOLOMEW: Gentlemen, thank you.

This is very interesting and also very troubling. | look at you
and | think essentially the product, the research, the technology
sectors that you are representing here are probably two-thirds of what
we see is sunrise industries.
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You are here and you are representing what is supposed to be the
economic future for this country, and as | hear, we had thought about
putting this together in part because we wanted to focus some on
sunrise industries and what are the challenges that they're going to be
facing from China so that five years from now, ten years from now,
you don't sit in front of a body like this and say, well, we had this
opportunity and we missed it, and look what's happened.

So | think your contributions are really important. I'm troubled
because it sounds like we are missing the boat already on a lot of
things.

Dr. Arthurs, | think that your comment about needing some focus
that's driven by economics is particularly important. Dr. Appelbaum, I
have found that as we have heard from scientists, their focus on the
fact that science has no boundaries is important for knowledge
acquisition, but especially when we ask the U.S. taxpayer to be paying
for some of this, we need to make sure, and for our own economic
future, that we accrue some of the benefits from the investments that
are being made on the research.

That aside, I'd like to go back to this issue of the connection
between R&D and manufacturing. Because you all have spoken of the
need for government support, for R&D, but do you also see a need for
U.S. government financial support for manufacturing?

DR. LEBBY: 1 think one of the things I personally would like to
address, and | think it comes from some of our members, is that they're
taking manufacturing to Asia because there's really no other choice. If
they had a choice to do something here, they would gladly do it.

And so one of the areas | focused on in my testimony is giving
you a couple of examples. One is the photonic integrated circuits,
where we are doing the manufacturing in the front end and we could
actually do a lot more.

The second one is the roll-to-roll manufacturing. If you can just
imagine for a second when you make an LCD display, like in a
television or in a computer monitor, Asia really owns the whole
manufacturing process of that glass and how you deal with the glass
panel and how you put the liquid crystal into it and you seal it up.

If we look forward five or ten years, some of the displays are
going to be organic, organic LED’s. You may have seen the new
television by Sony. It's just 11 inches. It costs $2,500, but if you
look at the screen, it's just beautiful, a million-to-one contrast ratio.
And this technology, this organic LED technology, can be used for
lighting.

So you can imagine those white panels. Ten years time, you're
just going to roll the stuff on like wallpaper. You can put it on your
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windows. | saw a demonstration in Brussels last week. You turn it on
and it turns white with light, and you turn it off and it's clear.

So here's the technology that's going to change the way we look
at displays in five to ten years time. If we do this on newspaper reel
roll-to-roll manufacturing, which is what the Europeans are doing
some research already, we don't have to manufacture that in Asia. We
can manufacture that here.

So | think the message is if we're creative about what we think
we're going to do, and how we see the technology going in the next
decade, we can actually think about investing in technologies that
don't need to be manufactured in Asia.

If you've got a high volume traditional line, you may want to
take it over there because that's the right thing to do, and they have
the infrastructure set up. But for things like roll-to-roll, the
infrastructure is not set up. We can quite easily do that here.

So let's think outside of the box here. So it's not just R&D. It's
R&D plus really creative manufacturing techniques.

CHAIRMAN BARTHOLOMEW: Dr. Arthurs.

DR. ARTHURS: I think certainly continued investment in
science; | have no question about that. That's vital. But unless we
start to do things like pilot plants, (companies aren't necessarily going
to do them) |1 think that's got to be intervention again by the
government to set up pilot plants, say, for something like this OLED
production on roll-to-roll, and work around that, support for that.

Kodak, one of the pioneers of this technology, and they were
pioneers of much else in this country, but now they don't make a
camera. It's made by Flextronics in Asia. But | don't see Kodak really
putting any effort--maybe they're not incentivized to develop OLED
technology plants in the United States.

CHAIRMAN BARTHOLOMEW: Dr. Appelbaum.

DR. APPELBAUM: Well, I don't have a specific proposal, but I
completely agree. China, Taiwan, South Korea, all these Asian
economies, came out of nowhere to be competitive because of
industrial policy because their governments in various ways were
willing to invest more directly at the manufacturing end.

| think that we need to do the same if we're going to compete
with them. You mentioned solar energy; Suntech, a Chinese firm, is
the fourth largest manufacturer.

DR. ARTHURS: Third now.

DR. APPELBAUM: Now it's the third largest. They've opened
offices in San Francisco. Their story is their founder and CEO, Dr. Shi
Zhengrong, was educated at the University of New South Wales in
Australia, returned to China, launched Suntech, and now he's a very
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rich man. They're incorporated, | am told, in the Cayman Islands. So
they are truly a cosmopolitan company, and they've hired as Director
of External Relations for their California office a woman who was
previously a Senior Regulatory Analyst for the California Public
Utilities Commission, whose job was to implement the PUC’s portion
of California’s multibillion dollar solar initiative. So Suntech knows
what it needs to do to compete.

CHAIRMAN BARTHOLOMEW: They're going to Dbe
manufacturing in the United States? No?

DR. APPELBAUM: No.

DR. ARTHURS: Not at this stage.

DR. APPELBAUM: Right. Not at this stage. Also, interestingly,
as near as | can tell, they're not moving to third generation thin-film
solar, employs nanotechnology. They have their own technology.

CHAIRMAN BARTHOLOMEW: Mr. Chairman, just one
comment. What | also think that we forget when we talk about
focusing on the high end of the value chain here, is that we like
everywhere else have a mixed population. Not everybody in this
country is going to be able to be engineers, scientists, mathematicians,
and we need to make sure that we have a diverse economy that reaches
everybody, and I think that's some of what we're seeing right now.

DR. APPELBAUM: Right. But if the Georgia textile industry
were to upgrade sufficiently and produce competitive products using
nanotechnology as appropriate to textiles and fabrics, and if the
workers there were trained to use that technology, you could have it at
both ends, I think.

So that's why | think it has to involve job training, skills
upgrading.

HEARING COCHAIR MULLQOY: Thank you.

I'm going to call on now Commissioner Videnieks.

COMMISSIONER VIDENIEKS: I think Dr. Lebby alluded that
the process doesn't go from basic research to manufacturing. You’ve
got applied research; you’ve got development; you’ve got design;
you’ve got prototype fabrication. Then, if things work out, one goes
to manufacturing.

Maybe if the requests to the government agencies were for other
than basic research if one were to structure these requests more
functionally, and maybe lead to a prototype or development of an
improvement to a process, if people could see things better, maybe the
request would sell better than basic research. A contract for
development-specific methods is a different matter. Basically I want
to make that comment, that maybe that's where we're falling short with
it. It could be the problem. I don't know.
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DR. LEBBY: | can give you an example. 1I've worked with
DARPA programs, and yes, that's defense related, but that's a project-
based agency, and it is looked upon by Asia as well as Europe as a sort
of the gold standard of actually doing applied research and really
setting go/no go and specific goals for prototypes and brand new
technology.

And | think if you look back at DARPA over the last 50 years,
there's been a really good track record.

In fact, personally, I'm quite excited to hear and talk about
ARPA-E, which is the Energy ARPA, and hopefully that will be a
project related agency that looks at energy efficiency which | guess
goes in line with the current administration.

But what we would like to see as OIDA is these types of projects
with clear prototype type goals that would really sort of focus things
in photonics.

COMMISSIONER VIDENIEKS: Something visible.

DR. LEBBY: Yes.

COMMISSIONER VIDENIEKS: Basic research in my mind, not
being technically educated, it seems like something hard to sell maybe
in times of hard money, difficult money.

DR. ARTHURS: | agree there should be much more backing for
that type of approach. Basic research is adding to the store of
knowledge and then moving on. And | am a big supporter of it. It's
necessary, but it's not sufficient.

I think also we should explore the concept of science parks much
more aggressively. We have some lessons, | think, to learn from--

COMMISSIONER VIDENIEKS: Quick question. Should they be
called something else than R&D parks?

DR. ARTHURS: Oh, yes, | think so. | think so.

COMMISSIONER VIDENIEKS: Because everything is there.

DR. ARTHURS: As | look at both Taiwan and China, they have
Ministries of Science and Technology that look after science parks
among other things.

COMMISSIONER VIDENIEKS: Yes.

DR. ARTHURS: In Taiwan, for example, the Ministry has, it's
not just like our NSF, though they do control science, they are looking
at their metrics; how much income did the science park in Hsinchu get
this year and how is it going to be 15 percent more next year? And
Hsinchu Science Park, that one science park in Taiwan, exports more
high tech stuff than the whole of California.

CHAIRMAN BARTHOLOMEW: Gee. Think about that.
California, the place that led the nation in innovation for a new
economy.
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HEARING COHAIR MULLOY: It's depressing.
CHAIRMAN BARTHOLOMEW: It's very depressing.

DR. APPELBAUM: Was that deliberately past tense?

CHAIRMAN BARTHOLOMEW: Well, that's what I think we--

DR. ARTHURS: Numbers say it is.

HEARING COCHAIR MULLOY: Yes, we're paying a price.

COMMISSIONER VIDENIEKS: Thank you. I’m finished.

HEARING COCHAIR MULLOY: Okay. | have a question or
two. Dr. Arthurs, when you were talking about R&D, and you said the
new money we're putting into R&D, we may be basing that on a
concept of how to move a society forward that is no longer relevant.

Could you expand on that point for us? DR. ARTHURS: | hear
the economic argument that R&D is basic to the economy and our
economic success, and there is no doubt that in history there are
examples, there are very strong correlations between our investment in
R&D and our economic prowess, our technology leadership, and our
national security leadership.

That, however, was in days when the world was an entirely
different place and the U.S. was a relatively closed system in the
scientific sense. We no longer have the Bell Labs that Mike talked
about. We no longer have these, the RCA Labs, the Hewlett-Packard
Labs that were really turning out innovative products.

If we don't have those, and | think recent evidence shows, and
the significant deficit in advanced technology products shows, even
though we've been spending $360 billion or even though $360 billion
is being spent in the country each year, 130, whatever it is, from
federal sources, on R&D, it would indicate to me that that model is no
longer working.

HEARING COCHAIR MULLOY: Let me take you the next step.
It used to be that the R&D was done in private companies, Bell Labs
and other things. Most of it now is done in the universities, from what
I understand.

DR. ARTHURS: 1'd say most of the R is done in universities.

A good portion of the D is still done in industry here.

HEARING COCHAIR MULLOY: My thought is, and I'll be
happy if you take this on, that when you put all this money into the
universities, and then you have your science departments all with
Chinese who are there, who are going back, we're funding the
competition. | think there is some sense of that going on in me.

Let me just couple it with one other thought. | remember
reading Tom Friedman's book The World is Flat. | don't think he
understands what's going on, to be honest with you. And it was like,
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oh, wow, wonderful. What | don't understand, there's tremendous
public policy driving some of these trends.

I thought Clyde Prestowitz' book Three Billion New Capitalists
was a much better assessment of what is going on. But anyway, | think
it was on page 164 of the Friedman book, the president of Johns
Hopkins University, some parents were saying to him, my son can't
understand the classroom teacher, and that's when he realized that all
the mathematics departments were Chinese immigrants.

Nothing wrong with that. My own son went to an lvy League
university, was in the mathematics and engineering, and he says | can't

understand these guys. | remember when | was a student, professors
would pick out the smart kids and nurture them and try to bring them
into their field. | don't think that's going on in the sciences and

engineering like it used to in this country 30 years ago.

| think the guys who are making the decisions said, well, we'll
bring in the kids from China. | don't know whether that's true or not,
but it would be interesting to hear what you think.

DR. ARTHURS: 1 think in many ways we should be grateful we
have non-U.S. people teaching in our science and math faculty
throughout the nation because otherwise we'd have nobody.

But I do think we need to do something about changing that. We
are to a large extent funding indirectly the economic success of
Taiwan, Korea, and other nations. They have many people in our
universities, and there is great technology leakage, including many of
them going back and starting up companies their entrepreneurship back
at home where they've got good advantages to be entrepreneurs, |
think, now. They're getting the support.

But how we get from here is going to take quite some time, and
we're going to have to not just change the funding. That's not the issue
here. When my members by and large would not advise their children
to go into science and engineering, we have a problem.

HEARING COCHAIR MULLOY: Yes.

CHAIRMAN BARTHOLOMEW: Yes.

DR. ARTHURS: When | was in Taiwan in December, and the
economic downturn happened, and engineers were being let go, the
government came to the universities and said we will pay you to take
these people for one year at least.

This sends a signal that engineering and science is important,
that it's a valued profession. These people get trained to the latest
degree in university, getting updated on their skills, an entirely
different attitude and an entirely different ethos, and that's part of the
issue here.

One of my goals is that my members will say to their children
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“you've got to go into science and technology, it's exciting, and it's
going to offer you a great career.”

HEARING COCHAIR MULLOY: Yes. One last point, and then
I'll turn it. Yes, Dr. Appelbaum.

DR. APPELBAUM: China has been described by Demos, a
European think tank, as the world's largest technocracy. Just to build
on what you said, science and engineering are highly valued there, and
they're seen as keys to economic success, and they're valued in terms
of prestige.

I think the fact that our colleges and universities are populated
by Chinese and Indians is not a problem of China and India; | think it's
our problem. Our students aren't doing that. They see other
opportunities and that's what has to change.

In October 1957, when Russia launched Sputnik, we changed:
we developed a generation of scientists and engineers, and we got into
the space race. We saw it as a national competitiveness thing within
the context of the Cold War. We have to change the culture.

Our kids aren't going into these disciplines, and it's not the fault
of China and India. | think this provides an opportunity for us, but we
have to have a cultural change, and I'm not exactly sure about how to
do that. My own kids certainly didn't go in that direction.

CHAIRMAN BARTHOLOMEW: It's interesting, this cultural
change, because I'm not sure when | went into college that | made any
economic rational decisions, but--in terms of what | was studying, but
the reality is at the same time that we have new government programs
to emphasize STEM teaching and STEM education, we have people
who are looking and seeing that there isn't an economic future for
themselves in those industries.

And so it becomes very circular, doesn't it?

HEARING COCHAIR MULLOY: Yes.

CHAIRMAN BARTHOLOMEW: What should a young person
embark on a career path if they think that there's not going to be any
opportunity, and if they see all the R&D, the interesting, exciting
things that they want to be working on taking place in another
country?

A lot of our young people do think more globally, and so they
could see a future where they would spend time in another country, but
I think how we create it so that there is a reason for them to believe
that there's an economic future is going to be a really important piece
of how we convince them to make the investment of their time and
their parents' money often in their educations.

HEARING COCHAIR MULLOY: Thank you, Commissioner
Bartholomew.
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One last point and then I'll turn it to Commissioner Slane.
Commissioner Slane talked about the Apple. | want to make sure |
understood what that was about. The Apple--say it was $84 and Apple
is getting $80, and the people there in China who make the thing are
getting $4.

HEARING COCHAIR SLANE: Getting four--yes.

HEARING COCHAIR MULLOY: And you said that's this
generation. The next generation could be different because the
innovation will be taking place there rather than here. Was that a
point you were making?

HEARING COCHAIR SLANE: That's what Dr. Lebby--

HEARING COCHAIR MULLOY: |Is that what you were saying,
Dr. Lebby?

DR. LEBBY: In the optoelectronics industry, yes. If the R&D
of optoelectronic devices and systems goes to Asia or goes to China,
then the value goes with it.

HEARING COCHAIR MULLOY: And you're saying that's what's
happening?

DR. LEBBY: Yes.

HEARING COCHAIR MULLOY: Okay. | thought that.

DR. ARTHURS: I'm not clear about the numbers. The Chinese
might be getting--it's actually made by Hon Hai Precision, a $54
billion company, Taiwan based, that had until the downturn almost half
a million employees in China, in mainland China.

The assembly is done in China from components from Japan, |
think Korea, possibly Taiwan. I'm not sure. So I'm not sure that the
total manufacturing--the total parts cost and so on plus assembly--is
only $4 and Apple is getting $80. I'm not sure if that's the reality.

But certainly, the Apple iPod and the iPhone, I'd say, are
designed in the U.S., assembled in China, and | think it might be
Mike's point, how long are they going to be able to say that?

HEARING COCHAIR MULLOY: Yes.

DR. LEBBY: Well, actually I'd add one thing. If you look at the
iPhone, | think about 30 percent of the building materials are
photonics components. You really don't think about photonics in--but
there's LEDs to light up the keypad and there's a display light. There's
LEDs behind the LCD display, and if you add all these parts up, there's
an image sensor, that's the camera, and that's basically array of silicon
photo detectors.

And so if you add up the photonics components in one of these
products, there's actually quite a bit. It's sort of surprising. You don't
realize, | think one of the messages I'm trying to give is the
optoelectronics enables many different products that you really on the
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surface you don't think about, but they're actually there working, sort
of the plumbing, as it were.

DR. APPELBAUM: 1| wonder if I could give briefly a lower-tech
example of what you're talking about. Athletic shoes. One out of
every six branded athletic shoes in the world is made in a Yuyuan
factory owned by the Pao Chen Company based in Taiwan.

I visited a factory in Dongguan that employs 110,000 workers;
21,000 in the Nike sector; 12,000 in the Adidas sector; and so forth,
for nearly all major brands of athletic shoes. They have factories
throughout China as well as in Vietnam.

Now, so far they're a supplier, although a profitable one. How long
will it be before they take the knowledge that they've gained making
athletic shoes to start marketing to the three billion new consumers
that Clyde Prestowitz talks about? And we haven't really talked about
the internal market. But a high priority in China now is to begin
producing for their own internal market, and that is going to drive
their technology very fast.

I wonder if we'll have an opportunity then to market to China?

CHAIRMAN BARTHOLOMEW: Because part of the reason that
the companies have taken their production and their R&D over there--

DR. APPELBAUM: To help them get a foot in the door.

CHAIRMAN BARTHOLOMEW: --was the vision of being able
to sell. So the whole trade structure that was created that was sold up
here to the Congress was about increasing U.S. exports to China. So
what is there left to export? That, to me is the question. If you all are
not even able to sustain or to grow your innovation into a point that we
can export product around the world, we're--

DR. APPELBAUM: But what is an export? If a company
designs a product, and then sells it in China, and it's made in China, if
it's an American company, is that an American export or is that a
Chinese product? Who profits from that?

CHAIRMAN BARTHOLOMEW: Well, I'm concerned about the
American workforce as well as--

DR. APPELBAUM: Right.

CHAIRMAN BARTHOLOMEW: --everything else.

So are there economic opportunities that arise for American
workers whose well-being we need to be thinking about? But whose
generosity has also funded much of the good that has been done in
other places in the world? Somebody needs to be keeping an eye on
what's happening with them. And | think, Dr. Arthurs, that's some of
what you're talking about, the economics of all of this.

DR. ARTHURS: Exactly. My members would probably kill me,
but as a taxpayer, | have to ask why are my tax dollars going to R&D
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that is not benefiting, turning around and benefiting essentially me the
taxpayer? That used to be the model here. It's no longer the model.

HEARING COCHAIR MULLOY: Commissioner Slane.

HEARING COCHAIR SLANE: Real quickly, when you look at
optoelectronics, it's moved to China because China incentivized them
to come over and subsidize many of their manufacturing components.

My question, and I'm brainstorming with you here, what if the
U.S. government or the state government, started to build pilot plants,
and started to do the same thing that the Chinese were doing, to keep
the next generation of optoelectronics here?

To me the role of the government in economic development is
infrastructure, and the federal government has designated areas as
federal empowerment zones, depressed areas. Youngstown, Flint,
Gary, all over. And what if we built pilot plants in these areas?

DR. LEBBY: 1I'll give you an example. | mean there's one in the
statement. Take high brightness LEDs. We do have a couple of
companies here. We have Philips Lumileds in California, and we have
Cree in North Carolina that actually make the devices.

But if you look at most of the production lines for these LEDs,
it's not like silicon. Silicon is eight inch or even 300 millimeter, 12
inch wafers. And LEDs are two inch wafers. And some companies are
moving to three. And so let's say you wanted to set something up in
the U.S. You say, let's really do the job properly, do it on six or
eight-inch wafers. Let's really make the wafers big. Instead of getting
10,000 LEDs on a wafer, let's make it 100,000. Let's really work the
yield issues and bring the cost down, because one wafer going through
with a good yield brings the cost down.

So then you can make an argument, it's not really a labor issue
anymore. So if you're creative about how you do the manufacturing, |
think you can win.

This is my message: don't just bring back what's over there
because they have two inch fabs that are fully depreciated capital
equipment. That's not going to work. What we have to bring back, if
you want to bring something back, is to do the next step, take it to the
next level.

DR. ARTHURS: | think besides the volume, as | said, there's a
large number of companies who do low volume here in optoelectronics
including the defense sector. And I think we should look at how we're
going to keep that here. That is something else we should be looking
at in addition to the very high volume consumer products.

HEARING COCHAIR SLANE: From a national security point of
view?
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DR. ARTHURS: Not just from a national security point of view,
from a jobs point of view.

HEARING COCHAIR SLANE: Great.

HEARING COCHAIR MULLOY: Does anybody have anything
else they want to add? | think it's the Book of Proverbs, the quote,
"Without a vision, the people will perish.” | don't think we have a
vision that we're offering our people of what is happening to us, what
a globalized economy means, and what we have to do.

And so your help today in getting this down on the record, which
we put up on the Web site, and in our report to the Congress later on,
so that others able to read and understand the concepts that we've
discussed today.

So | can't thank you all enough for coming and spending your
time with us today.

CHAIRMAN BARTHOLOMEW: Gentlemen, thank you.

HEARING COCHAIR SLANE: You have been great. Thank you
very much.

DR. APPELBAUM: Thank you very much.
HEARING COCHAIR MULLQOY: Thank you.

[Whereupon, at 5:15 p.m., the hearing was adjourned.]

ADDITIONAL MATERIAL SUPPLIED FOR THE RECORD

Stewart Testimony Appendix I: China’s Trade by Type of Enterprise

Stewart Supplemental: Annual Capital Expenditures
Stewart Supplemental: RD Data for Manufacturing
Stewart Supplemental: QFR Capital Expenditures Data
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China's Trade by Type of Enterprise

Millions of US$ | 2006 | 2007 | 2008 |
Trade Balance
State-owned enterprise -33,898 -44,301 -96,274
Sino-foreign contractual joint venture 7,782 9,237 9,518
Sino-foreign equity joint venture 28,107 43,950 45,084
Foreign-invested enterprise 55,345 81,783 115,999
Collective enterprise 21,148 23,700 25,971
Private enterprise 97,940 147,238 199,223
Private firm 1,827 1,815 1,686
Other, including foreign embassy, foreign
company’s office in China, etc. -722 -1,529 -3,807
TOTAL 177,530 261,894 297,401
Exports
State-owned enterprise 191,382 225,376 257,229
Sino-foreign contractual joint venture 17,714 18,116 18,349
Sino-foreign equity joint venture 163,801 198,972 227,006
Foreign-invested enterprise 382,497 478,834 545,477
Collective enterprise 41,098 46,920 54,679
Private enterprise 170,764 247,551 323,985
Private firm 1,878 1,913 1,860
Other, including foreign embassy, foreign
company’s office in China, etc. 190 473 284
TOTAL 969,324 1,218,155 1,428,869
Imports

State-owned enterprise 225,281 269,677 353,503
Sino-foreign contractual joint venture 9,932 8,879 8,831
Sino-foreign equity joint venture 135,693 155,021 181,922
Foreign-invested enterprise 327,152 397,051 429,478
Collective enterprise 19,949 23,220 28,709
Private enterprise 72,824 100,313 124,762
Private firm 51 98 174
Other, including foreign embassy, foreign
company’s office in China, etc. 912 2,002 4,091
TOTAL 791,794 956,261 1,131,469

Source: China Customs
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Sector ldentification

Sector HS Chapter of Individual 4-digit HS Subheading
Coal HS 2701
Civil Aviation HS 8802, 8803

Equipment Manufacturing

HS Chapter 84

(note some of the categories for IT Products contain

individual 4-digit HS categories from Chapter 84 as well)

Auto HS 8703, 8706, 8707, and 8708
Steel HS Chapters 72 & 73
Chemical HS Chapters 28 to 38

Non ferrous metal

HS Chapters 74 to 83

New Pneumatic Tires, Of
Rubber

HS 4011

Paper and Paperboard

HS Chapter 48

IT Products

This category is the aggregate of the categories listed below.

Consumer Electronics

HS 8518 to 8522, 8524, 8527 & 8528

Communications Equipment

HS 8517, 8525, 8533 to 8536 & 8540

Computer & Office Equipment

HS 8443, 8469 to 8473

Semiconductors

HS 8541 & 8542

Electrical Components

HS 8504, 8532 to 8536, and 8540

Industrial Electronics

HS 8419, 8456, 8526, 8543, 8548, 9012, 9014, 9015, 9024,

9025, 9027 to 9032

Photonics

HS 9001, 9002, 9007 to 9011 & 9013
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