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1998 28.4 25.3 31.7 19.7 33.1
1999 27.8 25.9 32.0 20.0 32.8
2000 25.7 24.6 29.9 18.2 29.4
2001 26.7 23.9 28.8 18.2 33.6
2002 26.1 23.9 27.5 18.9 32.7
2003 23.8 22.6 25.7 17.3 35.4
2004 20.8 19.0 21.6 12.8 31.1

2005 20.3 17.2 18.6 12.8 29.1
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1990 6.1 99 578 26.1 18 129 595 257 20 7.0 795 115
1991 4.6 11.4 58.1 259 14 148 596 242 16 7.2 76.1 150
1992 4.1 115 606 237 12 150 623 214 15 7.2 754 16.0
1993 49 124 629 199 14 175 618 192 16 85 683 216
1994 50 96 674 179 15 149 649 187 22 88 64.3 2438
1995 53 87 734 127 10 13.6 543 311 26 9.7 655 223
1996 3.6 84 614 266 05 143 455 39.7 20 94 66.1 226
1997 28 7.6 531 365 0.6 194 466 335 1.7 9.1 69.7 195
1998 1.8 7.6 479 427 05 222 424 349 13 9.0 734 164
1999 1.2 83 451 454 06 256 375 363 12 89 695 204
2000 15 9.5 459 431 05 289 349 357 1.0 10.7 69.3 19.0
2001 18 12.7 469 386 03 523 433 41 09 125 657 209
2002 19 13.3 454 393 04 464 379 152 1.1 126 543 319
2003 2.1 158 526 295 0.4 481 399 116 09 10.2 454 435
2004 25 250 645 79 05 514 414 6.7 1.0 11.2 435 442
2005 2.1 263 703 13 04 548 442 06 1.2 143 513 33.2
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37 | |
1989 122158 100.0 1077 0s 3914 %1 89 167 730
2000 125698 100.0 1049 08 2833 225 96 336 766
20 130 29 100.0 920 07 26708 205 102 668 788
2002 139 569 100.0 1086 08 25863 185 112620 807
2003 152614 100.0 1034 07 29124 191 122 456 802
2004 170293 100.0 13 07 30787 181 138 374 813
2005 188 390 100.0 875 0.5 37 281 19.8 150 234 79.7
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100% 2.7% 31.6%  383%  213%  6.1%
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M EF 25752 9318 12676 3182 435 141
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®Transnational collaboration, R&D location and the creation of
innovative capacity

®New Asian “Fabric of innovation”, small medium size enterprise as a
driver

®The development of Entrepreneur University

®National and sector R&D labs and their functions
®Politics and policy of R&D innovation

®|nnovation: what it means and not mean in Asian countries
®Innovation vs. creativity

® Market approach: emphasize demand side

®Hub cities, Science Park, local and regional innovation environment
and their linkages

®Property right, security and economic development
® Standard setting

®Fashion and cultural goods: user-interface is important
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() PRI FEA

Programme as on 25 September 2006 for international conference on

26 September: Arrival in Copenhagen =~

16.00
17.24, 19.24 and 21.24

18.40, 20.40 and 22.40

27 September: Arrival in Copenhagen

Every 20 minute from 5.04

7.45-8.00

Bus from NIAS to Gilleleje
Train from Copenhagen Alrport to Elsinore

Conference bus from Elsinore

sy o

Train from Copenhagen Airport to Elsinore

Conference bus from Elsinore

26 September: Registra
17.30

18.30

tion and welcome reception
Registration

‘Welcome reception
= Welcome by Thommy Svensson, SSAAPS

m ®NTNU

i Del thapeait mivarviint

Organizers

w42 NidS

BARSILERBEREDLY

& HLANKEN
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Programme as on 25 Sgptember 2006 for international conference on

New Asian Dynamics in Science,

Gilleleje, 26-29 September 2006

Technology and Innovation

27 Septembe

Breakfast: m..n_u-u.cc

Plenum: 9.00-12.30

Welcome: 9.00-9.25

1% Keynote presentation: 9.25-10.20
Break: 10.20-10.40

2" Keynote presentation: 10.40-11.35
37 Keynote presentation: 11.35-12.30

Lunch: 12.30-14.00
1ist parallel session: 14.00-18.00

1% Presentation: 14.00-14.55
24 presentation: 14.55-15.50

Break: 15.50-16.10

3 prasentation: 16.10-17.05
4t presentation: 17.05-18.00

Welcome by the organizing committee

- Thommy Svensson, SSAAPS
- Jan Annerstedt, CBS
- Jargen Delman, NIAS

Keynote presentations by

1. Youngrak Choi, Korea Research Council of Public
Science & Technology: Rise of New Asian R&D
Farces

2. Esper Boel, Movo Nordisk: Novo Nordisk
taking steps towards internationalization in R&D

3. Martin Kenney, University of California at Davis:
China and India: R&D and Innovation

1. Cristina Chaminade, Lund University & Jan
Vang, Copenhagen Institute of Technology:
Innovation and Upgrading in Asian clusters:
Retfinking the importance of interactive-learning

2. Swayan Chaudhuri, University of Newcastle:
Technopoles-Science Cilies: A Review of R&D and
Innovation Policies

Chair: Jargen Delman, NIAS
Discussant: David Wield, Open University

3. Albert-Jan Abma, University of Groningen: ‘
Outsourcing of R&D: a need for continental o i
specialisations? - 3

4. Peter Gammeltoft, CBS & Julie Marie Kjersem,
Nove Nordisk: Investing in High-Tech in China: the
cases of Novo Nordisk, GN Resound, and BenQ
Siemens Mabile

Chair: Jan Annerstedt, CBS
Discussant: Martin Kenney, University of California at Davis

2nd parallel session: 14.00-18.00

1*" Presentation: 14.00-14.55
2" presentation: 14.55-15.50

Break: 15.50-16.10

3¢ presentation: 16.10-17.05

" Dinner: 18.30-20.00

1. Kalpana Chaturvedi, Open University: Knowledge
and Innovation Management in the Post-TRIPs
Regime in Indian Pharmaceutical Firms: Implications
for Drug Innovation Process :

2. Jayan Jose Thomas, National University of
Singapere: India and China in the Knowledge
Economy: Rivals or Allies? Case Studies of
Pharmaceuticals and Biotechnology

3. Liu Xielin, Naticnal Research Center for Science &

Technology for Development: In search of the missing
link between FDI and Spillover — A comparative study
on automobile - and truck industry in China

Chair: Govindan Parayil, University of Oslo
Discussant: Pending
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rogiramme as on 25 September 2006 for international conference on

Jew Asian Dynamics in Science, Technology and Innovation
silleleje, 26-29 September 2006

Plenum: 8.30-12.00 1. Bruce Henry Lambert, NIAS: Universities as
Hubs for Innovation? Lessons from Asia
1% presentation: 8.30-9.25 2. Sandra Kliknaité, Hogskolan i Kalmar & Sigvald

2™ presentation: 9.25-10.20 Harryson, The Baltic Business School: Changing
Innovation Value-Chains of MNCs — Analyzing
Where and How Technology-Based University

Research in China will Drive Future Innovation

Break: 10.20-10.40

3" Presentation: 10.40-11.35
4% presentation: 11.35-12.30

3. Magnus Breidne, Embassy of Sweden’s Science
Office, Beijing & Sylvia Schwaag Serger,
Embassy of Sweden’s Science Office, Beijing:
China’s 15-year plan for science and technology
- a critical assessment

4. Georg Erber, University of Hohenheim: National
Innovation Policies, Globalisation and the Asian
Challenge

1st parallel session: 14.00-18.00 1. Shu-Fen Tseng, Yuan Ze University:
Reexamining Industry-Research Collaboration in
Taiwan—The Case Study of Public Key
Infrastructure Project

2. Anthony P. D'Costa, University of Washington,
Tacoma: Exports, Institutional Architecture, and
Innovation Challenges in Bangalore’s (and
India‘s) IT Industry

1% Presentation: 14.00-14.55
27 presentation: 14.55-15.50 .

Break: 15.50-16.10

3" presentation: 16.10-17.05
4 presentation: 17.05-18.00

Chair: Staffan Laestadius, Royal Institute of Technology
Discussant: Maria Anvret, Karolinska Institutet

3. Tommy Shih, Uppsala University: Facing the winds
of change - A study of venture capital in Taiwan and|
Japan

4. Yang Chen, University of Northampton: Change of
property rights and ownership in Chinese high-tech
spin-offs in the reform era

Chair: Stig Toft Madsen, NIAS
Discussant: Mammo Muchie, Aalborg University

2nd parallel session: 14.00-18.00 1. Linda Jakobson, Finnish Institute of
International Affairs: China’s new R&D focus -
The meaning and intent of “indigenous
innovation”

2. Govindan Parayil of Osla: From
‘Silicon Island’ toCBiopolis of Asia?)Innovation
Policy and Shifting
Singapore

1% Presentation: 14.00-14.55
2 presentation: 14.55-15.50

Break: 15.50-16.10

3" presentation: 16.10-17.05

3. Nannan Lundin, OECD & Orebro University: The
Role of Small Enterprises in China’s Technological
Development

Chair: Thommy Svensson, SSAAPS
nt: G Erber, University of Hohenheim
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Programme as on 25 September 2006 for international conference on

New Asian Dynamics in Science, Technology and Innovation

Gilleleje, 26-29 September 2006

Plenum: 8.30-13.00

Break: 10.20-11.00

Time off: 14.00-16.00

1°* Presentation: 8.30-9.25
2™ presentation: 9.25-10.20

1. Chyi-In Wu, Academia Sinica: A Race between 2. Staffan Laestadius, Royal Institute of Technology
the East and West: A Comparative Study of & Vicky Long, Royal Institute of Technology: *
Governmental Policy on ICT and it's Application Beyond the Asian Rise of Science, Technology and

Innovation - Insights Drawn from the Chinese
Development Process

Chair: Hans Blomqvist, Swedish School of Economics and Business Administration
Discussant: Iris Wieczorek, GIGA Institute of Asian Affairs

Concluding panel: 11.00-13.00

- Conclusions and panel discussion

- E.g. networking and/or trip to the beach

Conference bus leaves Gilleleje for NIAS

=

- Capenhagen
Business School
HAHDELSHAISKOLEN

Organizers

B MR H At 545
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(= )TFIEﬁ ﬁ Keynote Speech &gy 4

Rise of New Asian R&D Forces

September, 2006

Youngrak Choi, Ph. D.

Chairman, Korea Research Council of Public Science & Technology
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AP T A

[. Economic Power

( The Largest Economies in 2050 )

(GDP: USS Billion)

50,000
45, 000
40, 000
35,000
a0, 000
25,000
20, 000
15, 000
10,000
5,000

GCh Us In Jpn Br Russ 118 Ger Fr It

*Source: Goldman Sachs(2003)
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L

( GDP, International Comparison )

Country
U.5.A
Japan
Germany
England
France
China
Italy
Canada
Spain
India

GDP
124,872
45,588
27,953
21,968
21,269
19,365 (*04)
17,627
11,293
11,248
8,003

149

( USS 100Million, "05 )

Rank I Country
11 | Brazil
12 | Korea
13 | Mexico
14 | Runssia
15 Australia
20 I Sweden
21 I Talwan
25 Norway
27 Denmark
31 | Finland

GDP
7,961
7,875
T.684
7,636
7081
3,577
3459
2,955
2,587
1,932
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GNI, per capita

Country

Norway

Switzerland

Denmark

U.5.A

Sweden

England

Finland

Uss

63,423

53,688

47,720

41,302

39,463

37,651

36,761

Rank|

12

14

15

16

17

18

0

Country

Japan

France

Canada

Germany

Australia

Ttaly

Hongkong

150

34,371

33,861

33,797

30,24

25,284

Country

Singapore

Spain

Korea

Taiwan

Saudi Arabia

China

India

(USS, *05)

Uss
24,376
19,686
16,281
15,676
12,606

977 ('04)

620 ('04)



Rank

( Export, International Comparison )

Country

Germany

T.5.A.
China

Japan

Italy
England

Canada

Export
9,778
2071
7620
5949
4,398
3734
3,713

3,503

Rank

10

11

12

1 |

14

16

Country

MNetherlands

Belginm

Hongkong

Korea

Russia

Singapore

Mexico

Tawan

151

( USS 100Million, '05 )

Export Rank

3458 17
3,359 18
2,893 19
2,844 20
2435 26
2296 27
2,138 29
1,977 32

Couniry
Spain
Malaysia
Sweden
Switzerland
Norway
India
Denmark

Finland

Export
1.910
1,408
1,301
1.260
1,019
952
838

652



AP T A

C

Export, per capita

)

Country
Singapore
Hongkong

Ireland

Netherlands
Norway
Switzerland
Denmark
Ausiria
Sweden

Finland

Export
§7,400
41,329
27,375
21,613
20,380
18,000
16,760
14,550
14,456

13,040

152

Country
Germany
Canada
Taiwan
France
Ttaly
England
Korea
Japan
Chinza

India

{ USS, '05)
Export
11,781

11,228

B.596

7. 330



I1. China *

* This part is kindly contributed by Dr. Sung Bum Hong (STEPI, Korea),
Dr. Deok Soon Yim (STEPI, Korea), Professor Keun Lee (SNU, Korea),
and Dr. Somi Seong (RAND, USA)

153



T

=
§

i SriAub % ke

1. Growth of Science and Technology Sector

C Major Economic Indicators )

1980 ‘ 1990 2000 2002 2003 2004 ‘ 2008
Population (1000 987,050 1,143,330 1267430 1284530 1292270 1,299,880 1,375,600
GDP (USS, Billion) 302 388 1,081 1,304 1471 1,937 2226
Growth Rate of GDP (Vi) 78 38 8.0 8.1 9.1 0.5 9.9
GNI per capita (US5) ans 339 540 200 1.090 1,490 1.700
Trade Balance (USS, Billion) -2 9 24 i1 26 32 0%
Exports (USS, Billion) 13 62 249 326 438 593 762
Imports (USS, Billion) 20 53 225 295 412 £61 660
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GERI (1TSS, Million)

Gov't ve, Private (%)

R&D / GDP (U0)

Researcher (Persons)

Major R&D Statistics )
1980 | 19940 | 200 ‘ 2001 2002 2003 ‘ 2004 |
2,600 10,819 12,595 15,556 13,601 23,757

- 821,700
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0.90

922,100

24:64 33:58 30 60 33: 66

0.95 1.07 1.13 123

956,700 1,035,100 1,094.500 1,152,600
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C

Public Institute

Evolution of R&D System

)

(GERD, %)

1980 ‘ 1990 | 2000 | 2001 | 2002 | 2003 ‘ 2004

University

Company

Total

54

10

156

29 8 29
9 11 10
1] 61 61
100 100 100

27 23
11 10
62 67
100 100



Numhber

Share (%)

Rank

Academic Papers )
(SCI)
1990 1995 ‘ 1997 2000 2001 2002 2003 2004
8131 13.270 17,370 30,499 35685 40,500 49,500 §7.377

315 357 4.18 4.48 543

15 12 9 B [ [ 3
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Number

Rank

Overseas Patents

)

(U.5.A., Registration)

1990 1993 1993 2000 | 2001 2002 2003 2004
75 74 62 119 195 239 297 404
26 24 21 2z 20

158



0 Performance of Chinese Enterprises
o No. 2 in world’s shipbuilding orders M/S (27%, 1Q’06)

o World M/S of China’s top 10 export items in 2005
v 2™ in computer parts, 5 in TV parts, 6" in semiconductor,
7 in LCD
o Export of high-tech products in 2004

v 28% of total export; 30% in industrial manufactured goods exports

© Performing as the “world’s manufacturing factory”

v Dominating the low-tech products in the world market
v 51 high-tech products with top M/S in the world market
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o China’s representative enterprises
v Haier, SVA (home appliances), SMIC (semiconductor), China FAW
Group (automobile), CSIC, CSSC (shipbuilding), BOSTEEL (steel),
Lenovo (computer), Huawei (telecom. equipment), China

Telecom, China Mobile (telecom. service), and so on

o 15 large state-owned companies listed on the 2005 Fortune Global
500: All belonging to traditional industries, two in manufacturing

o China’s overseas FDI stood at USS 6.9 billion as of the end of 2005
v Obtaining world-class brand power and technology remains critical
v Lenovo’s purchase of IBM’s PC division in 2004
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2. National Innovation System

U Key Features

o Huge manpower: Abundance of highly educated people
O Openness: FDI explains a third of China’s GDP growth rate

O Strong in basic science and defense technologies, but limited
industrial innovation capabilities

O R&D efforts in a few focused areas: “Focusing on doing
something successfully while forgoing the others”

© Universities and research institutes: Main R&D performers
o Co-existence of high-tech and low-tech products
o Co-existence of imported and home-grown technologies

o Introduction of competition mechanism in S&T system
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o Catching-up through technology transfer and assimilation

© Emphasis on 4 technology transfer strategies
v Defense = civil, research institute = production site,

coastal area = inland area, overseas = domestic
o Recent focus: Building indigenous innovation capabilities
o Rapid transformation carried out for NIS

o Active role of returnees braced with foreign networks of
technology, capital, and human

© Three pillars of economic development
v S8&T, education, and openness
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U Public-Private Partnerships

o From big science/defense technologies to commercializing R&D
outputs

o Support for developing leading-edge industrial technologies

o “Market for technology” strategy
v Selective approval on FDI: eco-friendly, energy-saving, and
high-tech areas
v Requirement for the establishment of R&D centers in China

o Strong support measures to returning Chinese brains
v Support provided for venture start-ups/settlement
v Free to remit funds to foreign countries, etc.
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© Recent major initiatives
v The S&T Development Plan of the 11" Five- year (2006 -2010)
v The Medium and Long-term Development Plan for
Science and Technology (2006 — 2020)

o Major National R&D Programs
v National High-tech R&D Program (863 Program): 1986 -
v National Key Technologies R&D Program: 1982 -
v Torch Program: 1988 -
v National Program on Key Basic Research Projects (973 Program):
1997 -
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1 Education Sector

o Key universities and the Chinese Academy of Science
v Key body of knowledge creators

© Universities: Major forces in basic research, applied research,
and commercialization
v Affiliation: 105 National Key Laboratories, 43 National Engineering
Centers, etc.

o Activation of high-tech spin-offs
v Tongfang, Zhiguang, Chengzhi (Tsinghua), Founder Group (Beijing)
v 4,389 enterprises affiliated to universities and colleges ('03)

o *“211 Project”, started in 1995: Establishing 100 strong key
universities in the 21% century
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U Firm Dynamics

© Weak indigenous innovation capabilities
v Heavy dependence on foreign technology sources
v Weak absorptive capacity of enterprises

o Majority of high-tech companies merely performing product
assembly while using core foreign technologies

o A third of high-tech enterprises found to be foreign-invested

o R&D centers of MNCs
v Core R&D activities conducted outside China
v More than 600 R&D centers (*04)
o However, many highly innovative high-tech companies emerging
at a phenomenal speed
v Huawei, R&D-to-sales 10% (*03)
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o Acquisition of advanced technologies through overseas M&A by
Chinese companies: TCL-Thompson ("04), BOE Hydis (’03), etc.

o Overseas R&D centers of Chinese companies
+ Konda in Silicon Valley; Haier in Germany; Huawei in Dallas,
Bangalore, Stockholm, and Moscow

© Global network of overseas Chinese: Playing an important role in
introducing high-tech and advanced management skills
v Critical role of returnees: SMIC and GSMC in semiconductor sector
v More than 700,000 Chinese students studying abroad (*78-'03),
but only 172, 800 returned

© Efforts to attract foreign talents from the world
v Aggressively recruiting for Japanese retired engineers
v Scouting Taiwanese, Indian and Korean technological manpower
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Academic Papers

1990 1995 ‘ 1997

(SCI)

2004

Numhber

Share (%)

Rank

14,147

13
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19,852
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Number

Rank

Overseas Patents )

(U.5.A., Registration)

1990 1993 1993 1997 2000 | 2001 2002 2003 2004
9 11 16 85 ('98) 131 177 249 341 363
NA NA 30 26 24 25 22 20 21
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0 Performance of Indian Enterprises

O Software services have earned a global distinction
+ 150thousands engineers in Bangalore > 120thousands in Silicon Valley
+ 120thousands manpower/year in I'T area are supplied from 230
universities and other institutes including ITT
+ Export of software/services to 133 countries: More than 300
enterprises around the globe outsourcing to Indian enterprises
v Export of software/services was USS 9.9 billion ('02), following the US

O BT emerging as a strong powerhouse
¢ Global M/S currently stands at 2%, but is expected to increase up to 10% in
the future
v 10% of pharmaceutical/bio researchers in US assumed to be Indians

+ Production cost of bio considerably lower than other countries

o Indian enterprises in software, pharmaceutical, automotive, and
petrochemicals are emerging as global players
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2. National Innovation System

U Key Features
O Pockets of skilled manpower within a large population
o High S&T potentials: Huge human resources
o Focus placed on basic science
O Strong in space, nuclear, and defense technology
o GRIs serving as the mainstay of technology development system
O Weak in manufacturing and industrial technology development

< Large number of small and technologically weak firms, and
a very small number of large firms

o Big scientific achievements: Tough competition exists among
scholars to obtain scare R&D resources

© In transition from a closed to open economy, although slow in
speed
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U Public-Private Partnerships
© Large number of public R&D laboratories established

o Significant gaps identified between GRIs* R&D activities and
production system

o Government becoming more industry-friendly

o Industry increasingly turning to in-house R&D with the support
of government

o Special technology development fund offered for industry’s
initiatives to exploit GRI’s R&D potentials
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1 Education Sector

O A long-standing three tier technical education system with the centers
of excellence

O Only a small number of universities participating in R&D

© Current S&T education system considered quite archaic and
ineffective for knowledge generation at competitive end

O Science and engineering education in need of overall revamp

o Recent changes in Indian Institute of Science (IISc)
¥ 100 research projects from abroad
+ Establishing 11 R&D centers and 4 affiliated enterprises

0 Critical role played by expatriates played in the software industry

O Education and S&T strongly believed to be a useful instrument to
upgrade social status
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U Firm Dynamics

O Industries turning more technology-intensive and innovation-oriented

O Firms increasingly investing in in-house R&D and accessing GRIs for
technological capability building

O MNCs establishing R&D centers to outsource R&D activities

© More than 100 MNC R&D centers (*02)
¢ Key R&D centers of GE, Intel, IBM, etc.
+ R&D investment by MNCs recorded USS 6.8billion (*04, estimated)

< World-class Indian enterprises grown from subcontracting with MINCs
+ From subcontracting to indigenous technological capability
« Infosys, Wipro, Tata Consultancy, etc.

< Large firms investing in risky high-tech areas

174



3. Challenges

U Weakness of National Innovation System

© Scare resources available for R&D investment
o R&D jobs for scientists and engineers
o Linkages between technology generation and production system

© Opportunities of technology transfer and technical training for
a large number of SMEs

o R&D facilities and infrastructure

O Complicated administrative procedures and regulations in
supporting system for industrial technology development
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U Urgent Tasks
o To increase R&D investment

o To obtain leadership in strategic emerging technologies such as BT,
NT, etc.

© To strengthen of manufacturing capabilities
o To revamp of education system for qualified human resources

© To reform GRIs to support industry and introduce the best
practices in management

o To introduce powerful incentive schemes/institutional settings to
promote technological innovation in industries
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1. Growth of Science and Technology Sector

( Major Economic Indicators

)

1960 ‘ 1970 ‘ 1980 ‘ 1990 ‘ 2000 ‘ 2005
Population (1000) 25,012 224 38,124 42,869 45985 47278
GDP (USS, Billion) 2 8 62 253 512 788
Growth Rate of GDP (%) 22 17.2 218 20.6 8.5 4.0
GNI per capita (USS) 80 248 1,632 5900 10,841 16291
Trade Balance (USS, Million) -65 -597 -4,384 2,004 11,787 23181
Exports (USS, Million) 32 G660 17,214 63,124 172268 284,419
Imports (US$, Million) 97 1256 21,598 65127 160481 261238
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( Changes of Korean Top Ten Exports)

[1960s: Natural Resources|

1960

Item g

1 Iron Ore 13.0

2 | Tungsten Ore 12.6

3 | Raw Silk 6.7

4 | Anthracite 5.8
_ 5| cumensn 5.5
& | Live Fish 4.5
;l Natural Graphite 42
8 | Plywood i3

9 | Rice 33
10 I Briviles 3.0
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[1970s: Light Industries]

1970

Item U

1 Textiles 40.8

2 Plvwond 11.0

3| wig 10.8

4 Iron Ore 39
5 | Etectronics 3.5
6| Fruits & Vegetable 23
7 | Footwear 2.1
Ll Tobacco 1.6
_ 9 | tron & Steel Prod. 15
10 | Metal Prod. 1.5
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( Changes of Korean Top Ten Exports)

[ 1980s: Light Industries & Heavy [1990s: Heavy and Chemical Industries

and Chemical Industries | & High-tech Industries]
1980 | 1990 |
Tiem O Ttem %0

Textile Prod. 1.7

1 Textiles 283

2 Electronics 114 Semiconductor 72
3 Iron & Steel Prod, 2.0 Footwear 4.6
4 Footwear 52 Ships 4.3
5 Ships 35 TVIVTR 4.1
6 Synihetic Fibers 33 Iron & Steel Prod. 38
7 Metal Prod. 23 Textile Fabrics 3.6

5 Plywound 2.0
9 Fish 20
10 | Electrical Goods 1.9

Computer i3
Audio 3.0
Automohile 3.0

e[
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( Changes of Korean Top Ten Exports)

|High-tech Industries & Heavy and Chemical Industries|

2000 | 2004

Item L Item Gp
1_| Semiconductor 151 _I_I Automobile 10.5
3_' Computers 84 Z_I Semiconductor 10.4
_U Antomobile v S_I Wireless Telecommunication Equip. 10.3
4 | Petrocnemical Proa. 55 4| computers 6.7
5 | ships 43 5| snips 62
LI Wireless Telecommunication Equip. 4.7 ﬂ Petrochemical Prod. 4.0
_.’_'_l Iron & Steel Prod. 28 LJ Iron & Steel Prod. 34
8 | Textile Prod. 27 8 | Synthetic Fibers 33
Ll Textile Fabrics 2.1 lJ Electronics Home Appliances 30
Lﬂl Electronics Home Appliances 21 .HJ Auntomobile Com. 23

181



(A LI e T

1960s

1970s

1980s

1990s

2000s

Pivotal Sources of Economic Growth )

Labor

v
Capital

v
Internationalization

v
Technology

v
Knowledge, Information, Innovation
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<Technology Side>
Technique

b 4
Operation Technology

Production Technology

-

Technological Innovation
v

Knowledge Creation



Major R&D Statistics

GERD (USS, Million)

Gov't vs Private (%)

R&D / GDP (%0)

Researcher (Fersons)

*R&D / GNP

1963 1970 | 1980 | 1990 2000 ‘ 2005 |
4 33 428 4,676 13,549 23,580
97:3 71:29 64z 36 19: 81 2578 24:76
025 38*% 0.77* 1.87 239 299
5,628 18,434 70,503 159,973 234,702
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(' Evolution of R&D System )

(GERD, %)
1970 1980 1990 | 2000 | 2005
Public Institute 84 49 22 15 13
{GRIs) (25) (27) {16) (11} (1)
University 4 12 7 11 10
Company 13 38 71 74 7
Total 100 100 100 100 100
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( Academic Papers )
(SCI)
1990 1995 1997 2000 2001 2002 2003 2004
Number 1,780 5414 7852 12,471 14,559 15,862 18,787 19.279
Share (%) 0.96 1.39 1.61 1.71 1.85 1.96
Rank 24 18 16 15 14 14 14
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Overseas Patents

)

(U.5.A., Registration)

1990 1993 1995 1998 2000 | 2001 2002 2003 2004
Number 234 765 1,166 3267 3331 3546 3,755 4,198 4.590
Rank 17 11 8 6 8 8 7 5 4
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O Performance of Korean Enterprises
o DRAM: World market leader since 1998 (46%, 2004)
o CDMA: World market leader since 1998 (48%, 2004)
o TFT-LCD: World market leader since 2001 (44%, 2004)
© Shipbuilding: Global market share - 34% in 2004
© Automobile: Global market share - 7.1% in 2004

o Steel: Global market share - 4.4% in 2004
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2. National Innovation System

U Key Features
o Large, Vertically Integrated Firm Model
© Key Element : Human resources

© Open System : Non Self-reliance strategy and export market-
oriented

© Import of basic knowledge and active technological learning
O Active in-house R&D to match with technology import

© Strong application-oriented technology development
particularly in production process

o Government to take initiative in the early stages, but private
firms turning into a major driving force later on
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U Public-Private Partnerships

o Close government-business relations through formal as well
as informal channels

O Introduction of R&D programs to support industrial
technology development

o Introduction of financial and tax incentives to stimulate
firm’s R&D investments

v Technology development reserve fund system
v Tax credit on expenditures for technology and

development of human resources, etc.

o Liberalization of technology licensing : From negative to
positive system
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1 Education Sector

o Large-scale vocational training to provide skilled manpower

(technicians) in private sector

o Expansion of science and engineering education at the
tertiary level, which led to sufficient supply of mid-level

engineers in production sites

o Establishment of research-oriented graduate schools in
science and engineering : KAIST, POSTECH, GIST

o Large-scale studying abroad and active role of expatriates

: First in GRIs and later in Chaebols
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U Firm Dynamics

o Economy of scale
v Strong mass production system in highly standardized items
v Large-scale and massive in-house technological learning

© Economy of speed
v Concurrent engineering and parallel product development system
v Close interface between R&D and production departments
v Active import and outsourcing of technological knowledge

© Dynamic firm capability
v High risk-taking in terms of technology and market
v Long-term commitments to technology development by
Chaebols
v Top management leadership with long-term vision as well as
technological insights
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3. Challenges

L Weakness of National Innovation System
O Creative world-class R&D manpower
o Narrow domestic knowledge: Fundamental technologies
© Small- and medium- sized enterprises (SMEs)
o Capital goods sector
© Software and service sector
o University-industry linkages

© Global networking in R&D
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U Urgent Tasks: Transformation to Innovation Leader

@ Manufacturing
& Process
technology

@ Skilled
workforce and
expeditious
learning

¢ Import of core
technology and
capital goods
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V. Taiwan #

* This part is Kindly contributed by Dr. Iris Yu-Ling Luo (STPI, Taiwan) and

the Taiwanese Team, “ The Taiwanese System of Innovation, 2005"
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1. Growth of Science and Technology Sector

C Major Economic Indicators

1980 ‘ 1990 2000 2002 2003 ‘ 2004 ‘ 2005
Population (1000) 17,866 20401 22,276 22,520 22,604 22,680 22,770
GDP (USS, Billion) 42 165 321 298 300 322 346
Growth Rate of GDP (%u) 736 570 5.77 425 343 6.07 4.03
GNP per capita (USS$) 2394 8,323 14,721 13.476 13,752 14,770 15,676
Trade Balance (USS, Billion) 0 12 11 22 23 14 16
Exports (USS, Billion) 20 67 152 135 151 132 198
Imports (US S, Billion) 20 55 141 113 128 169 183
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( Major R&D Statistics )
1980 | 1920 2000 ‘ 2001 2002 | 2003 ‘ 2004 |
GERD (USS, Milliomn) 6,327 6,062 6,490 7,100 5234
Gov't ve, Private (949) 27:73 27:73 29:71 28:72 27:73
GERDVGDE (%) 0.85 ('81) 1.66 1.97 208 220 233 242
Eesearcher (Headcount) 69,526 73,239 80,999 85,166 21,490
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Public Institute

Evolution of R&D System

)

University

Company

Total

(GERD, %)

1980 ‘ 1990 | 2000 | 2001 | 2002 | 2003 2004 ‘
13 24 23 25 25 23
25 12 12 12 12 12
59 64 64 62 63 64
100 100 100 100 100 100
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Academic Papers )

(SCI plus SSCI)

1990 1995 ‘ 1997 2000 2001 2002 2003 2004
Number 2,690 6,626 7828 0330 10759 10,975 12446 12,932
Share (%) 0.48 1 1.15 1.3 1.46 1.5 1.56 169
Rank 29 21 21 20 15 19 19 19
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Number

Rank

Overseas Patents )

(U.S.A., Registration)

1991 1993 1993 1997 2000 | 2001 2002 2003 2004
206 1159 1620 2,057 4,667 5371 5431 5298 5938
10 8 7 7 4 4 4 4 4
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2. National Innovation System

U Key Features
o SME-Public Innovation Network Model

o Specialization in OEM (Original Equipment Manufacturing),
ODM (Original Design Manufacturing), OBM (Original Brand
Manufacturing), OIM (Original Idea Manufacturing), etc.

© Key element : Human resources

© Open System : International division of labor & substantial
numbers of foreign MINCs

o Risk-taking/sharing through local subcontracting networks
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U Public-Private Partnerships
o Strong government, but less selective intervention: supportive
o State-led, but market-friendly approach

o Role of PRIs (ITRI)
v Support for private sector’s technological upgrades/applications
v Creation of start-ups by employees’ turnover

o R&D consortia to support industrial technology development

< Introduction of financial and tax incentives to stimulate firm’s
R&D investment

© Informal capital markets
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1 Education Sector

o Vocational school to supply skilled workers

o Expansion of science and engineering education at the
tertiary level to supply engineers for private firms

o Crucial role of returnees : Studying abroad and overseas
work experience
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U Firm Dynamics
o Second-mover advantage
o Speed-to-market: Strong position early in the product life cycle
o Lower cost to maintain thinner profit margin

o Logistics efficiency: Order-based production and just-in-time
delivery

© Incremental innovation and expeditious technological learning

© Flexibility and fast adjustment to the changing
market/environment

O Close networking among firms in different phases of
the production process

O Always pursuing business models and making fortunes

O More than 60% of Taiwan’s exports are OEM/ODM products
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3. Challenges

L Weakness of National Innovation System

© Product innovation, marketing and distribution : Lack of

proprietary brand names
o Lack of basic research and fundamental technologies
© Poor academic excellence in Taiwanese universities
< Weak innovation infrastructure : H/W and S/W

o Low R&D intensity in non-electronics industries
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L Urgent Tasks

O Overcoming the massive migration of Taiwanese firms to China
© Crossroad : More large firms, or sophistication of SMEs

© “Branding Taiwan”, overcoming razor-thin profits

v Expertise in marketing and its independent brand
O Mastering architecture/dominant design and system integration

© Radical reforms in education and human resources
+ Encouraging long-term development of human resources
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( VI. Lessons from the Asian Experience )
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1. Strengths and Weaknesses

0 R&D investment
+ Korea, Taiwan: Strong
+ China, India: Weak

o Human resources
» China, India, Korea: Strong
¢  Taiwan: Weak

© Open system
» China, Korea, Taiwan: Strong
+  India: Weak, except software sector

o Basic science
v China, India: Strong
v Korea, Taiwan: Weak

© Universities’ innovation capabilities
v China, India, Korea, Taiwan: Weak
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o Reform of education system
v China, India, Korea, Taiwan: Weak

O Enterprises’ innovation capabilities: World-class independent
brand

v China, India, Korea, Taiwan: Weak

O Gaps between R&D and commercialization
v China, India, Korea, Taiwan: Weak

© Manufacturing capabilities
v Korea, Taiwan: Strong
v China, India: Weak

< Software
¢+ India, China: Strong
v Korea, Taiwan: Weak
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o SMEs
+ Taiwan: Strong
v China, India, Korea: Weak

o Global R&D network
v China, India, Taiwan: Strong
v Korea: weak

o Market mechanism/incentive schemes in R&D
+ Korea, Taiwan: Strong
v China, India: Weak

© Change management: Speed and flexibility
v China, Korea, Taiwan: Strong
v India: Weak

O Innovation infrastructure and support institutions
v Korea, Taiwan: Strong
+ China, India: Weak

209



SR A P A

-
| 3T

2. Lessons

[Policy Implications]

© Key element : Human resources

< Open system : Global networks & outsourcing

© Role of government

O Firm dynamics

O Closer government — business relations, but different approaches
© Technological learning

O Selecting strategic sector : I'T industry
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[ Theoretical Perspectives]

© Public — Private Partnerships View, rather than a
v Developmental — State View
v Market — Friendly View

< Second — mover advantage, based on manufacturing

© Beyond technological learning

v Strategy, system, commitment, leadership, etc.

© Good interface between science, technology and innovation policies
& economic, industrial policies

© Necessity of ‘new paradigm’ in development studies
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3. Discussions: Opportunities or Threats

© Time to acquire world-class architecture/dominant design
o Time to lead the frontier S&T knowledge in the world

© Time to shorten gaps between R&D and commercialization
o Time to achieve an advanced level of NIS

O Profitable ways to leverage the Asian human resources

© Effective way to operate R&D centers in Asia

O Measures to promote technological cooperation with the Asian

counterparties
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Global Development of the
Ubiquitous Society

In face of the rapid innovation of information
communication technology (ICT), it seems an
irresistible trend that ICT application is ubiquitous in
our daily life. EU and some Asian industrial-
developed nations have recently deployed
national development policy to enhance their
national competitiveness, technological superiority
and social sustainability.

In this paper, we attempt to reveal:

-The driving forces and social causes for those
nations to develop advanced IS policy

-The governmental role in developing the IS policff
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.. European Union

® The Social Confext of IS policy:

1

The gap of K_:T penetration among EU
countries has been widened.

2. The intéfnal market of EU is fragmented.

3. EUlags behind US and Japan in R&D

investment. Only 18% of R&D expenditure of
ICT in the European countries was invested.

High unemployment rate and lack of
competitiveness. :
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Current Situation in EU

® ICT usage among EU countries
A

Dincome gap
Deducation gap
mage gap ﬂ

Bqender gap

% Internet & emall access for private use

E5 EU25 NHE10 ¢Ca

3 g 5 Sowrce: EwoBarometer JunalJuly 2003
3 Gaps are cakcuizled as vaniation from national average.

HifjhR)

Country

216



Cur;ren‘l' Situation in EU

® Labor productivity comparison

Annual % growth

3

Japan

|

EU-15
| | | l
1
0 —

1883 1938 1993 1898 2003

Source: DG for Economic and Financial Affairs, 2005
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Cur;ren‘l' Situation in EU

eUnemployment rate comparison

12
EU-15
10 —
£ & I} l
: o
E us I
g 6
a
£
4 -
5 Japan
2 -
O .

EIC L R S S S R

Source: OECD and Eurostat for EU-15, 2005
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Current Situation in EV

® ICT share of R&D over time

[T
bi]

7
&0 - 0
50~ 50 -
3] §
3 -
20 -
16
n-
10145 18600 i
Wrooicrran  Wicrran Broncrrso W ecreso

Source: DG for Economic and Financial Affairs,2005
7
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}U- - i2010 Policy
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EUV - Summary

® Goal:

T

They expect every citizen should have the
appropriate skills needed to live and work in a
new Information Society for aill.

. To empower people with disabilities and to

facilitate their access fo employment and
infegration into society.

3. To boost the EU economy and competitiveness.

® Governmental Role:

1.

ICT as a constitutive tool for EU integration and
identity. '

Using social technical approach while leading
the development of information society. 9
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Japan

® Inside of U-Japan Policy:

T

Facing the challenges of aging population
and declining birth rate.

To avoid the risk and problems that might
derive from new technology

Nearly 90% of subscribers use mobile phone
to access the internet. Mobile tech-oriented
advanced technology is adopted.

Policymakers believe the poten’rlul of ICT to
solve social problems. /

10

222



From e-J apan to u-Japan

® Current opportunity
1. Rapid expansion of broadband networks

2. Least expensive broadband services in the
world

) Japan is the leading country in mobile
Internet access

4. Rapid advances in mobile terminals
5. IP telephony and hotspots are steadily

increasing /
(Peter Westerstrahle, 2004)

11
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Current Situation in J apan

® Basic telecommunication indicators from 1996 to 2003

80
70
S 60 »
e ¥ —4+Main telephone
£ 50 ?__.____.,_.-r'" \ line
£
o %’ I -8 Internet users
£ 40 ~
~
S 30 Mobile phone
o o subscribers !
@ 20 — — —
a = ~+—Numbers of
10 r‘”"/ personal computer
. year
1996 1997 1998 1999 2000 2001 2002 2003
Source: ITU, 2003 1z
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Cur'r}n* Situation in Japan

® Internet costs pér 100 kbps: Japan is the lowest
a

Comparison of fees per 100 kbps

usD

';fﬁ*ﬁ“jf d‘”é

~®

Source: ITU, 2003
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Sy <
Social problems in Japan
There are a number of social problems after 2006, when japan faces the dedlining birthrate and aging society

Environmen Health Care / Welfare Transport and Distribution Environment | Energy
e epdaton e by 01+ e it et e
-gﬂlmmj’kuﬂ nﬂ‘u - mm ?ﬁmm
=i hack L i oud mmnm = Create 1 banet e ervirmoment b mmuﬂ;m
i i commaly e Baed
_ mmm »muum
Public Safety and
tabo and Emplayment __::""‘"‘W DistsPevenion Fonomy /Industis
Eplaynert pportasies [ e ety b g bmid o s e o g v s ammque-
Hehuguor ey SO ;mmm O M OBt e e
+Secue by adsdused derpadade/ gt odes oot S s o :
gt : e e S - remote ey by s bsress
‘Govermment Adminsative Servces — e s ke Loty
« Dnestop et e sav International
B ] [
e | w8 e

The future trend of ICT is “ubiquitous networking”, Its utilization is expected to be the breakthrough to solve social problems.

Source:Ministry of Internal Affairs and Communications, Japan, 2&]‘3
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‘U-Japan Policy

| “u-Japan" is the next-generation ICT society in 2010 featuring the following advantages: |

u-Japan (Ubiguitous Japan)

Ubiquitous
Everything and everyona are connacled with each ather.
© “At anytime, from anywharo, any produst and anyone” can bo sasily connected 1o networks.
Andmhmmhmmdwdﬂymambnmm
© Person-io-p , person-io-product and product-to-p nications will be established,
Mqammiﬂtnuﬂphy-mhpnrmmhhwu

Unbversal User-oriented Uniqueness
Human-friendly heartfolt Viewpomnts of users are taken intg Unsque individuals will be anablad to
communications consideration, I ereative ponwers.
© Human-viociness OUsrtienetis © Empowared ndwials ‘
Everyone can oporate equipment - A sqciaty in which » Toweard & sockoty in which aven an
;mmhn::ﬂmm el SuUppler sice intenticns bul users’ can maki come trus
« Tha eiderly and poopls with COMVaRsONCS is a sirongor focus of and 8 chalengs to niw Bndeavors
dissiilities, ato. can bo invohed In atalon. Invigarated sociaty
social actvities through tha wse of ICT. - Technologies and services firmiy © A society will ba invigoraled.
© Heastioh communications attached to need will be developed. - New social systers, businesses and
- Heartlalt communications bulld .ll:.lfmmmL services will be created one after
sonse of unity bayond genarmtions and m+ _-mht. -
through access 1o nebworis. will ba revitalized through a creative
and original approach.

4L: For You
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Japan-Summary
® Goal:

1. Networks aré comfortably used anytime,
anywhere for everyone.

2. Individual power is fully nurtured under the
networked communication environment.

3. From the human-centric perspectives: to
positively create a better digital Japan

® Governmental role: _
1. Deploying ICT as a social infrastructure.

2. Encouraging industries to deploy applied
ICT technology e.g elderly care, car

navigator, home appliances.
16
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Korea

® The background of u-Korea:

1. After undergging the Asian financial crisis,
South Korea government realized the
importance of developing new high value
industry insfead of relying on the traditional
OEM manufacturing.

2. After the success of digital content industry,
Korea further plans to boost other related
high-tech manufacturing industries and~
cultural industry.

3. Emphasis on better global economical
competition and higher national GNP.

17
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Korea

® How u-Korea work:

1.

The world-leading broadband penetration
rate (more than 25 subscribers per 100
inhabitants in 2005).

Based on the IT839 strategy, focusing on the
USN technologies to gain more growth
power:

Due to the widespread and vague fields of u-
Korea policy, Korean government
specifically choices to materialize u-Korea
policy in the city-level.

Local governments take the lead te mobilize
resources fo develop u-city.

20 v-cities will be established in the near

future. =
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Korea ~ICT penetration rate

ey

_":“'-.r"ﬂ-

i

| Progress in High—Speed Internet I L

[ No. of Subscribers\

1.3 1
10.4am

T.BM

am

0.37TM

=
\GBe 2000 2001 2002 2003 2004 8.

231

~
Data Rate

Moo~

5&Kbpa 4Mops 20Mbps
‘ae ‘0g o4 _j

=

Internet Users

*@T@T

26.2M

‘a3 ‘02 04 W,
Source, l:hl.mg-wuuk,' Rhee, 2004
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LR

\J-I(orea Vision

Source: Korea U-city Forum, 2005 20
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“Korea Summary

® Goal:

il

2,

Keep global competitiveness and compete
with other Asian industrial-developed and
developing countries.

Raising the GNP to $ 20,000 in 2007 and

“reaching $ 30,000 GNP in 2013.

® Governmental role:

1.

2

Adopting developmental orientation, the
government focuses on economic growth.

Positioning themselves as an expot-oriented
countries and encovuraging firms to take lead
on formulating standards for new technology.

21
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Comparison Analysis

Social- Human- Gov-

Concept Item technical centric lead
EU Japan Korea
Network Wider broadband environment + - +
Society Digital inclusion & opportunity + +
Infrasitucture  eqycqation & Culture +
Human resources e +
Innovation & research - +
::zi::l'.smical International cooperation *
Development Digital content + *
ICT industry development (e.g & .

RFID, Digital TV, Car navigator)

22
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Comparison Analysis

Social- Human- Gov-

Concept Item technical centric lead
EU Japan Korea

Freedom & democracy

E-Gov -
Public administration - +
Headlth care - +
Elder services *

Sustainable m .

Society Quuality of life *
Environmental protection + + +
Public safety & internet trust + + +

23
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Comporison Analysis

® Technical advance:

!

EU makes efforts in creating a trans-Euro
network and adopts a dual track
development of both social sustainability
and.industry capacity.

Japan tends to create a new lifestyle by
penetrating ICT in every part of life.

South Korea focuses on RFID technolo@ies:
including sensor tag, RFID application,
middleware and RFID configuration.

24
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Compor'ison Analysis

® Economic development:

1i

EU believes the successive leaps are made
by combination of technological, human
and economical factors. EU tries to
enhance the innovation and research
abilities.

Japan emphasizes the coordination of
private enterprises and public sectors.
Also, Japan hopes to increase the online

safety and trust for broadening the
domestic market.

South Korea seems count on government
to lead plan their ICT industries direction.

237
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.'C'ompar'ison Analysis

® Social equity:

1. EU counts on ICT to achieve digital
inclusion and digital opportunity.

2. Japanese government increases the social
involvement and job opportunity for the
disadvantaged groups such as the elderly,
middle-aged women and the disables.

3. Japan also wants to solve the broadband
divide in the next 5 years.
4. South Korea puts less concern on this issue.

26
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Societal Problems in Taiwan

®Analyzing the sucialﬁtrend from 1985 to 2001:

Social justice and welfare 2
-Multiculturalism—Increases interaction,
decrease prejudice.
-Offering language course and vocational
training. P
=Sromots Womch ad ehildsen ¢y ) Industrial economics
-Help low-income’s fo find better job At Trigh-tech indtatey valus

: |_~Lack of high-tech job opportunity

Public security and disaster prevention
| Prevention disaster, rescue victim

27
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ICT opportunity in Taiwan
‘+

n rate is over 5% in 2006.
usehold broadband

Internet penetr

Ranked fifth in
penetfration

in web servers in Asian countries.

® Annvual growth rate of 3G communication is 5%.

® Comprehensive services of e-governmen

® The second largest ICT hardware manufacturing
countries, however the profit is getting less.

® Ranked tenth in the digital opportunity index.
' 28
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Our three year tentative plan

® From follow-up t@ being unique:

1. To identify our current advantages and
weakness of Taiwan in terms of economic,
~ technical and social development.

2. To pinpoint the domestic social need in the
island.

3. To achieve a win-win collaboration for.
regional development.

4. To create a human-centric society with high
quality of life.

29
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i

%
Our three year tentative plan

Learning from EU and Japafh®

iI-HUB  asunes

Taiwan «

Taiwan social situation

Finding our digital
opportunity 30
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Infrastruciure ‘ Developmeni ‘ Sustainability

|ssues
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Our }sion of I-Hub Taiwan

i-HUB Taiwa

networked infrastructure

for information society.

Tobuild up a well-developed
B development in Taiwan
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