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Thank you Commissioners D’ Amato and Mulloy and other members of the Commission. It is my distinct

pleasure to speak before you once again, particularly in the company of this very esteemed panel.”

It is particularly fitting that this meeting be held at the heart of US high-tech innovation. That Silicon
Valley and other technology centers around the United States remain home to the world’s most successful
and competitive technology innovators is in America’s strategic and economic interest. China’s recent
science and technology (S&T) advances and growing innovative capacity present a new challenge to US
innovation, but not yet one that is overtly threatening nor insurmountable. It is emerging quickly,
however, and requires vigilant monitoring and constant analysis. Improving our understanding of China’s
S&T obijectives, capabilities, and future plans will aid US industry, if supported by the Executive and
Legislative branch initiatives, to maintain our competitive edge. So, I commend the Commission on

holding this hearing and focusing on this vital issue.

In your invitation, you laid out several questions related to China’s S&T efforts and issues related to
funding, standard-setting, foreign investment, and foreign corporate R&D in China. Let me take each of

these issues in order.

China’s Science and Technology Policy: Current Priorities and New Directions®
The PRC government continues to play a central role in Chinese science and technology development as

well as in promoting high-tech industry innovation. As is PRC government practice, Beijing continues to
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outline the nation’s long-term priorities and plans for S&T development. The latest of these —the 10"
Five-Year Plan (FYP) for 2001-2005— is coming to a close. Among the plan’s objectives were to double
GDP by the year 2010, to increase overall spending on research and development (R&D) to 1.5% of GDP
(a goal carried over from the earlier 9" FYP), to prioritize spending on “pillar industries” and key
strategic technologies (including information technology and electronics), and to reform China’s state-
owned enterprise R&D system in order to provide China with a capacity to leap ahead in its economic
development.  Foreign investment, as discussed later, plays an important role in China’s plans and

continuing S&T development efforts.

While a full account of the success (or failure) of this latest FYP plan must wait another year, it does
appear that China has made strides toward its stated goals. Most measures of China’s S&T input and
output show continued growth, distancing China further from the developing world and toward levels
common in more developed, Western economies. For instance, Beijing’s spending on R&D reached
1.3% of GDP in 2003, putting the stated 2005 goal of 1.5% within reach. Attaining this goal would be an
important achievement, placing the PRC on a fast-paced, upward trajectory and closer to the sustained
level of R&D spending of about 2-3% that characterizes the world’s most developed and technologically
advanced economies. 2 In fact, statistical analysis of China’s latest S&T output has led some to suggest
that China could be in the early stages of an “S&T takeoff,” which would have the PRC joining the ranks

of the world’s top-tier advanced economies within a decade.’

Yet, even if this comes to pass, a hagging question for both PRC policymakers and foreign analysts alike
is whether China’s success will be sustainable and how dependent it will be on continued high levels of
foreign investment. There is no clear answer to these questions and much will depend on China’s
approach to high-tech development and foreign investment in the coming years. There are both
worrisome signs ahead and indications of progress that might ease the way for China’s high-tech
development to be viewed as a win-win scenario by domestic and foreign investors. (It should also be
noted here that China’s economic failure would risk a troubling lose-lose situation due to the rising level

of global economic interdependence, particularly in innovative, IT-based industries).

First a few words on issues of concern. From a US perspective, China’s recent efforts to pressure foreign
high-tech investors to collaborate with leading Chinese firms in developing advanced technology (e.g.,
wireless data encryption, computer software, and secure personal computer terminals) are disturbingly
reminiscent of pre-WTO Chinese regulations.* Other PRC Government policies favoring domestic firms

and technologies over, or to the exclusion of, foreign brands are also of continuing concern, particularly
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repeated stories of China’s policy on software to be procured for government use.> Not only do such
policies undermine the confidence of foreign investors in China’s long-term market potential, but they
risk China’s continued high-tech development being viewed abroad as threatening to regional and global
interests. Already, there is a rising level of alarm evident in industry and government circles over the
rapid pace of international outsourcing and the movement of advanced R&D assets to China and other
developing economies; implementing techno-nationalistic, protectionist policies such as these is likely
only to reduce the level and type of foreign investment available to the Mainland over time and on which

China’s long-term S&T plans depend.®

Another, related area of concern is China’s efforts to develop indigenous-design technology standards.
While China’s interest in doing so is obvious and represents a goal shared by many states, Beijing’s
approach to developing home-grown technology standards and their potential application to military
technologies poses serious concerns for US economic and security interests. The PRC is pursuing new,
indigenously developed technology standards in a number of areas, primarily in the information
technology sector, in an effort to become more competitive nationally, regionally, and across the globe.’
Unlike most other markets, however, China’s technology standards are often not the result of market
competition, industry preference, or consumer choice but of PRCG priorities. Moreover, as reported in
the latest report by the American Chamber of Commerce in China, “...member companies note a growing
influence of standards working groups that either preclude foreign participation or attach certain
technology sharing conditions. This is especially common where there is government-funded or
encouraged R&D, or in sectors where strong resistance to foreign competition exists (e.g., construction

and building materials).”®

While it is true that foreign investors not interested in abiding by Chinese standards have the ability to opt
out, the reality is that the China market has become such an influential and integral part of the global
economy that whatever standard(s) prevail on the Mainland is likely to have global impact as well. There
are few companies, including multinationals, willing or able to compete against such a force.’
Consequently, many foreign investors in the China market are quietly hedging their bets by developing

new product lines compatible or interoperable with new or expected PRC standards.

Indigenously designed technology standards are also intended to aid China’s military modernization
efforts. PRC defense industrial modernization increasingly relies on commercial technology spin-on to
defense applications.’® As with the US military, China is seeking to exploit the ubiquitous nature of dual-

use technology in a global economy and the move toward modular production in both commercial and

China’s High-Tech Development 3



Walsh

defense industrial development. The emphasis on technology standards developed to Chinese
specifications is expected to help reduce China’s vulnerability to foreign supply, enhance China’s
competitiveness, and to limit opportunities for possible hacking, backdoor programming, or sabotage by
foreign agents. The process of developing indigenous technology standards could also aid China in
overcoming the hurdle of advanced systems integration. Though normally considered an important
chokepoint in China’s development efforts (particularly on the defense side), systems integration could be
less of an obstacle for China than generally presumed given ongoing R&D collaboration at foreign-
invested R&D centers in China that often involve systems integration activities with, by, or for PRC

partners.'

In fact, the number of foreign-invested R&D centers in high-tech industry sectors in China continues to
rise, apparently rapidly. The latest statistics emanating from China’s own studies of this phenomenon list
the total number of foreign high-tech R&D centers in China at 750 (as of the end of 2004). China’s
statistics have varied widely over the past few years, with the most recent tally suggesting a one-year rate
of growth of 200 new R&D centers in the 2003-04 period alone.'? This would seem extraordinary. While
the measures used in determining this and previous totals are unknown (and thus their accuracy
uncertain), indicators elsewhere also show the rate of overseas high-tech R&D investments rising at a fast
clip. Statistics from the US Bureau of Economic Analysis show that US R&D investments in China have
risen exponentially (from $7m in 1994 to over $500m in 2000), achieving the 11" spot overall in 2000 in
US overseas R&D investments (up from 30" place just six years prior). Given the rapid acceleration of
foreign-invested R&D in China in the years since, it is likely that the Mainland holds an even higher place
in overseas US R&D investment today.™® In addition, a recent survey on the “Globalization of R&D”
conducted with 100 senior high-tech executives by the Economist Intelligence Unit found that the
majority (39%) favored China as the site for future overseas R&D investments over the next three years;
the US trailed at 29% and India at 28%.* Thus, foreign R&D investments in China represent an
important trend and likely key, contributing factor to China’s high-tech development. Beijing supports
this trend by continuing to provide attractive investment, tax rebate, and other financial incentives to

foreign investors.

Lastly, another interesting trend, though still in an early stage of development, is an emerging “techno-
regional” approach to high-tech development. In the IT sector, China, Japan, and South Korea have
signed agreements to collaborate on developing new technologies primarily, though not exclusively, for
the Asian region.” The three “CJK” parties have agreed to co-develop products in at least seven areas of

IT technology, including 3G and next-generation mobile communications, next-generation internet
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(IPv6), digital TV and broadcasting, network and information security, open source software,
telecommunications service policies, and the 2008 Beijing Olympics.® This model of development was
recently applied in developing a new Linux-based computer operating system (“Asianux”) developed for
the Asia market by China’s Red Flag Software Co., Japan's Miracle Linux Corporation, and (since the
product’s debut) Korea’s Haansoft software company.!” Asianux was developed in cooperation with the
US firm, Oracle through joint work reportedly conducted at Oracle’s China-based R&D center.®* While
the political issues and challenges surrounding this model of development are significant, this apparent
new regional approach to collaborative high-tech R&D could yield interesting and impressive results if
these issues can be overcome. This model might also be applied with other neighboring states in
Northeast, Southeast, and South Asia, as suggested by recent statements promoting increased Sino-Indian
high-tech collaboration.”® If so, in these relationships, China is likely to continue to serve as the hub for
regional high-tech investments, development efforts, and exports, particularly as China focuses on
developing the central and western parts of the country, which are hungry for foreign investment akin to

that witnessed along China’ east coast.

This leads to your question: Is China successfully integrating R&D and know-how from foreign
companies into the development of competitive domestic technology firms? The answer is probably,
yes. Anecdotal evidence and ongoing studies of the impact of foreign technology transfer and R&D in
China and elsewhere suggest this is the case.”’ A recent UN analysis describes the typical process this

way:

...while the innovation function of TNCs [transhational corporations] is the slowest to relocate from
the home country, particularly to developing countries, it does shift to affiliates over time. Given the
availability of the high-level skills and infrastructure (including R&D institutions and universities of
sufficient quality), affiliates in developing countries do start to conduct R&D. They initially start
with simple adaptive tasks, move on to process development, then move to product development
and finally to basic ("blue sky") research. Only a few economies have reached this stage, for
example Singapore, Brazil, India, the Republic of Korea and Taiwan Province of China (China is
catching up fast), and the amounts involved are small relative to TNC R&D in advanced economies,

but the trend is clear.?*

Additionally, recent statistical analysis of foreign and domestic high-tech R&D firms in China finds that
China’s own enterprises appear to be more innovative, efficient, and profitable than many foreign-
invested firms operating on the Mainland.”* Nevertheless, hard and compelling data on the R&D

phenomenon in China are hard to come by and may only become available once a large number of PRC
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high-tech firms have emerged as competitors in the China market and beyond (which might be interesting
from a historical perspective, but would come too little, too late for US industry). The prudent, course,
therefore is to assume, based on past experience in other developing countries, that PRC firms will learn
from this dynamic, which if anything has been accelerated by recent globalization dynamics, and will
become more competitive and innovative more quickly than imagined. This also places the emphasis

where it belongs: on what the US approach will be to an increasingly high-tech Chinese economy.

US Policy Response to Rising High-Tech Competition from China

Several studies have been published over the past year or so examining the impact that globalization —
and China’s economy in particular— are having on US high-tech industry. Among these is the recently
published, Task Force on the Future of American Innovation, the Council on Competitiveness’ Innovate
America, and the Electronic Industries Alliance’s Policy Playbook on Innovation and Global
Competitiveness.”* The common denominator among all these efforts is that US technology policy is
lacking in its response to the growing challenges posed by China and other developing countries in a
global economic environment conducive to increasingly advanced forms transnational research and
development. As the evidence mounts that this trend is growing and likely to be a lasting phenomenon,

US policy must keep pace.

Among the suggestions made in these reports and that make sense in the context of the US-China trade

relationship are the following:

= Increase funding for basic or fundamental research, which remains the key driver of innovation,
development, and market competitiveness. US Government funding of basic, non-defense R&D
has declined over a number of years as China and other states are increasing their funding levels.
Although US funding overall far outpaces China’s, basic R&D funding represents an investment in
America’s future and must remain a priority and be sustained over time if the US economy is to

maintain its competitive edge.

=  Work more closely and regularly with industry to analyze this complex challenge and to
devise appropriate policy responses. Industry is on the front lines of this global phenomenon and
the best situated to identify new and important challenges to US economic competitiveness.
Whatever policy prescriptions are decided must also ensure that these measures aid rather than
impedes US business and investment. Regular meetings of a high-level body comprising leading

high-tech industry representatives, US Government officials, and academic experts would benefit
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each community in keeping track of, and responding to, emerging challenges posed not only by
China but by ongoing, fast-moving economic forces having an impact around the globe. The
National Academies’ Government-Industry-University Research Roundtable (GUIRR) serves this
purpose in part. However, such meetings would ideally involve a larger cross-section of experts, be

conducted even more frequently, and be free and open to the public.

=  Work more closely with PRC counterparts. Chinese and American officials as well as analysts
are trying to get a better read on overseas R&D investments and other aspects of globalization.
While scientific and governmental exchanges occur regularly on a bilateral and multilateral basis in
official and informal settings, these could be expanded further, if backed by US Government
funding, to improve cooperation on collecting data and discussing data collection techniques in the
context of changing global economic dynamics. This is a common problem and could be addressed

more effectively through enhanced cooperation and transparency.

= Finally, the re-constitution of a resource such as the former Office of Technology Assessment
(OTA) would be highly beneficial in gathering the interdisciplinary expertise that is needed to
confront the challenges outlined in this hearing. The problem is too large and fast-changing for any
single analyst, team, or even institution to monitor, much less analyze while taking into account the
United States’ myriad economic, political, and security interests. An OTA-style research and
analysis unit, particularly located in the Legislative branch, would be a welcome asset and reserve

in effectively confronting the ongoing challenges posed by globalization.

In Beijing, meanwhile, officials have begun to formulate the goals to be set out in the next or 11" Five-
Year Plan, which will guide Chinese S&T efforts over the period 2006-2010. This plan will no doubt
include further lofty objectives to which China’s S&T community will aspire. It is likely that among
these goals will be to reach an R&D per GDP spending rate of 2%. Another focus, according to press
reports, will be on enhancing domestic development efforts, particularly in China’s central and western
provinces, in part to alleviate the widening disparity in income between coastal and inland areas. Also, in
the next phase of China’s technological development, Beijing is seeking to move China from an imitation
to an innovative stage of production or, put more colloquially, from “made in China” to “made by China.”
Beijing’s strategy of pursuing “informatization” in civil and military development and the promotion of

indigenously developed high-tech standards are designed to further this “made in China” goal.
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But perhaps more important than China’s stated goals in the upcoming plan will be how PRC officials
seek to achieve these objectives. The upcoming FYP may be telling in this regard. If, as recent press
reports suggest, the next strategic plan focuses more on establishing guidelines than on outlining a
detailed “blueprint” and specific targets for S&T development, it may reflect a new and more successful
approach to enhancing China’s S&T capabilities.*® That is, the plan could more resemble long-term
development strategies followed in technologically advanced economies than the PRC’s own traditional
planning documents. If so, this would suggest a new understanding of modern S&T development and
innovation policy and could prove more successful than past plans, which have not fared particularly well
against the historical record. In this case, we could witness a more S&T-advanced industry on the

Mainland than previously expected, perhaps within the next five or so years.

PRC officials have of late also shown greater flexibility in planning and their approach to S&T
development, demonstrating a willingness to review funding programs, alter course if necessary, and
experiment on an interim basis. China is also becoming more transparent in its S&T statistics and
analysis, in other words, willing to admit some failings as well as successes. As a result, efforts to engage
PRC experts and officials on what are sometimes sensitive issues are becoming easier and bearing more

fruit than in the past. This presents a potential new opportunity for US-China relations.

I thank you for your time and consideration of these remarks. | look forward to any questions you may

have.
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