GREATER
CHINA’S

QUEST

FOR INNOVATION

Edited by
Henry S. Rowen, Marguerite Gong Hancock,
and William F. Miller

THE WALTER H. SHORENSTEIN
ASIA-PACIFIC RESEARCH CENTER

STANFORD




THE WALTER H. SHORENSTEIN ASIA-PACIFIC RESEARCH CENTER
(Shorenstein APARC) is a unique Stanford University institution focused on the
interdisciplinary study of contemporary Asia. Shorenstein APARC’s mission is to
produce and publish outstanding interdisciplinary, Asia-Pacific-focused research;
educate students, scholars, and corporate and governmental affiliates; promote
constructive interaction to influence U.S. policy toward the Asia-Pacific; and
guide Asian nations on key issues of societal transition, development, U.S.-Asia
relations, and regional cooperation.

The Walter H. Shorenstein Asia-Pacific Research Center
Freeman Spogli Institute for International Studies
Stanford University

Encina Hall

Stanford, CA 94305-6055

tel. 650-723-9741

fax 650-723-6530

http://APARC.stanford.edu

Greater China’s Quest for Innovation may be ordered from:
The Brookings Institution

c/o DFS, P.O. Box 50370, Baltimore, MD, USA

tel. 1-800-537-5487 or 410-516-6956

fax 410-516-6998

http://www.brookings.edu/press

Walter H. Shorenstein Asia-Pacific Research Center Books, 2008.
Copyright © 2008 by the Board of Trustees of the Leland Stanford Junior
University.

All rights reserved. No part of this publication may be reproduced, stored in
a retrieval system, or transmitted in any form or by any means, electronic,
mechanical, photocopying, recording, or otherwise, without written permission
of the publisher.

First printing, 2008.
13-digit ISBN 978-1-931368-12-4



GREATER
CHINA’S

QUEST

FOR INNOVATION

PRODUCED AS PART OF THE
STANFORD PROGRAM ON
REGIONS OF INNOVATION

AND ENTREPRENEURSHIP

r".

i

Creie

THE WALTER H. SHORENSTEIN
ons ASIA-PACIFIC RESEARCH CENTER







CONTENTS

Preface
Introduction
Henry S. Rowen

RESEARCH INSTITUTES
1. Success in “Pasteur’s Quadrant”? The Chinese Academy of Sciences
and Its Role in the National Innovation System

Richard P. Suttmeier and Bing Shi

2. ITRI’s Role in Developing the Access Network Industry in Taiwan
Kristy H. C. Sha, Tzung-Pao Lin, Chih-Young Hung, and
Bao-shub Paul Lin

3. Restructuring China’s Research Institutes
Gary Jefferson, Bangwen Cheng, Jian Su, Paul Duo Deng,
Haoyuan Qin, and Zhaobui Xuan

R&D BY MULTINATIONAL COMPANIES
4. The Political Economy of Technological Development: China’s
Information Technology Sector
Douglas B. Fuller
5. Multinational R&D in China: Myths and Realities
Lan Xue and Zheng Liang
6. Linking Local and National Innovation Networks: Multinational
Companies’ R&D Centers in Taiwan
Yuan-chieh Chang, Chintay Shib, and Yi-Ling Wei
7. R&D Globalization and Silicon Triangle Dynamics
Kung Wang and Yi-Ling Wei
8. Cooperation in Chinese Innovation Systems
Ingo Liefner and Stefan Hennemann
9. Cross-border R&D Networks and International R&D: A Study
of Taiwanese Firms
Meng-chun Liu and Shin-horng Chen

TALENT AND INNOVATIVE CAPACITY
10. China’s Emerging Science and Technology Talent Pool: A
Quantitative and Qualitative Assessment
Denis Fred Simon and Cong Cao
11. Can Chinese I'T Firms Develop Innovative Capabilities Within Global
Knowledge Networks?
Dieter Ernst
12. Toward a Better Understanding of China’s Scientific Elite
Cong Cao
13. China’s Return Migrants and Its Innovative Capacity
Claudia Miiller and Rolf Sternberg

Vil
9

33

35

57

67

83

85

109

129

147

157

169

179

181

197

217

231



STATISTICAL INDICATORS: PATENTS AND JOURNALS
14. What Do They Patent in China, and Why?
Albert Guangzhou Hu
15. A Comparative Analysis of Chinese and International Aggregated
Citation Relations among Journals
Ping Zhou and Loet Leydesdorff
16. The Role of Global Multinational Corporations versus Indigenous
Firms in the Rapid Growth of East Asian Innovation: Evidence from
U.S. Patent Data
Pobh Kam Wong

HIGH-TECH REGIONS
17. Knowledge Spillovers and Growth in the Hsinchu Science-based
Industry Park
Yih-Luan Chyi and Yee-Man Lai
18. The Development of Innovative Capacity in Hong Kong
Erik Baark
19. China and the Emerging Regional System of Technological
Entrepreneurship
Adam Segal

CHANGING INDUSTRY DYNAMICS: INTELLECTUAL PROPERTY
AND THE NEW MEDIA
20. Managing Intellectual Property in the Chinese Semiconductor
Industry
Xiaohong Quan, Henry Chesbrough, and Jibong Wu Sanderson
21. China’s New Media: Shaping New Industries with New Policy
Regimes
E Ted Tschang and Seng-Su Tsang

About the Contributors

\4

253
255

269

281

309

311

317

337

357

359

371

389



PREFACE

sponsored by the China Institute for Science and Technology Policy

(CISTP) of Tsinghua University, Beijing; the Industrial Technology
Research Institute (ITRI), Hsinchu; and the Administrative Committee of
Zhongguancun Science Park, Beijing. Later workshops that developed some of
these themes were held at Stanford University in November 2006 and in Taipei
in September 2007.

We are grateful to the contributors this volume, to the organizers of the
meeting and especially to Professor Lan Xue of Tsinghua University, Madame
Mulan Zhao of the Administrative Committee of Zhongguancun Science
Park, and Tze-Chen Tu, general director of ITRD’s Industrial Economics and
Knowledge Center (IEK). We are also grateful that Naushad Forbes came from
India to chair one of our sessions in Beijing.

The Stanford Program on Regions of Innovation and Entrepreneurship
(SPRIE) was fortunate during this period to have three postdoctoral scholars—Dan
Breznitz, Douglas Fuller, and Xiaohong Quan—two of whom contributed chapters
to this book. We also were fortunate to have Gu Ming, a talented Stanford pre-
doctoral student, who did much valuable research toward this topic.

Among those who helped on the administrative side to make the Beijing
meeting a success were Chen Ling and others of the CISTP staff. Our editors,
Victoria Tomkinson, Barbara Milligan, and Fayre Makeig, have struggled with
sometimes-recalcitrant texts and tables. And for all of our activities during
the past two years, the Walter H. Shorenstein Asia-Pacific Research Center
(Shorenstein APARC) in Stanford’s Freeman Spogli Institute for International
Studies has provided us with a home, and its faculty and staff have provided
both support and intellectual engagement.

Throughout, Chintay Shih, dean of the College of Technology Management
at National Tsing Hua University, has been an inspiring force. Thanks also to
ITRI’s Yi-Ling Wei and Oliver Hung, and to Jen-Chang Chou, a visiting scholar
here at SPRIE. John Seely Brown, Richard Walker, David Wang, and Kyung
Yoon have each provided advice and support.

None of this would have been possible without the financial support of the
Ministry of Economic Affairs of Taiwan and ITRI, the Semiconductor Research
Corporation, and the Hewlett-Packard Corporation.

Finally, our program coordinator, George Krompacky, has been essential
to this enterprise.

The origins of this book were in a workshop held in Beijing in May 2006,

Henry S. Rowen
Marguerite Gong Hancock
William E. Miller
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