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* Development System

Organizational Framework
for S&T Development
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— Council of Labor Affairs

— Department of Health

[— Atomic Energy Council

[~ Council of Agriculture

— Ministry of the Interior

— Ministry of National Defense

Ministry of Transportation &
Communications

—— Ministry of Economic Affairs

— Ministry of Education

— National Science Council

Academia Sinica

Environmental Protection Administration —

L Related Agencies
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RDT&E* Classification
6.1 Basic Research

6.2 Applied Research } i
6.3 Advanced Technology Development
6.4 Demonstration and Validation

6.5 Engineering and Manufacturing Development
6.6 Management Support

6.7 Operational Systems Development

} Science & Technology

* U.S. DoD RDT&E (Research, Development, Test and Evaluation) Classification

System for Implementing
S&T Development

Universities and Research Non-Profit

Organizations Organizations
Synchrotron Radiation
Academia  Universities IReszeTE et ()
Sinica and College National Applied Research
Divisions Department Laboratories (NARL)
National Health Research
Institutes (NVHR/)
Institute for Information
Chunghwa Industry
T i i D
. Center for
Laboratories Biotechnology

Institute of Transportation

Agriculture Research
Institute

Others

Industrial Technology
Research Institute (/7R/)

Others
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Resources for
* Development

R&D Expenditures - TAIWAN

(Million current PPP$)

Item 1998 1999 2000 2001 02 2008 204

RED eqeditre: 86003 96168 103260 1000L9 122400 136684 153726
GomhRate®y 129 80 37 37 95 73 83

As percentage of
COR( (BSNA) 191 198 197 208 220 233 242

Public /Privatefunds 28118 31200/ 34474 36347 4388 48573 137
57885 64879 68787 7670 7BL2  &110 101590
Percentage (99 32.7/67.2 325675 334666 B3667 352648 BG5S RYHG1L

Basic research /

RED ftures 101 106 104 108 10 18 14

Source: Indicators of Science and Technology, Taiwan, 2005
Notes: Data are million current PPP$ and FTE with person-year as unit, respectively.
Excluding defense from 1997 to 2001, including defense since 2002
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R&D Expenditure as a Percentage of GDP

== o -
FaEn EIPE R EMBESHARCE ST B ENIISNALLE
FiM7 RADExponciure  Percemiage of GOP (BBSMA)  Peroontage of GO (S35HA)
[Millicn N.T.5) “ P
00000 - 245 - 3
S5 3
Poree] S i 21
= 230
var -
| 108
150,000
oot 1 “
sopoa |
o o0
10 2000 001 2002 2003 2004 E{Yoar)

Motes: 1, Exchuding defences from 1990 o 2001, including defenca sincs 2002
2, "ODP [ESSHAT ahd "GDP MMISNAT regredan fepscivaly GDP fguies basod on the 1988 and
1653 System of Mational Accounts publishod by the United Nalions.

Source: Indicators of Science and Technology, Taiwan, 2005. 9
R&D Expenditure by Source of Funds and
Sector of Performance, 2004
-1, .
-1.M%
313 113 80
T 2% ) t‘;‘!ﬂi]
W, R
Woas .
LAl o] Ll o]
of of
1.0%- - %‘;;3
BT
45
— o
Source nn"m-.d- B O s
EmEr el Ly J a2
Eluranecis. Enilerprisa Secler Bigha Eduibben Secor Abroid
ETER EAERHER
Govarmrrapnt Seactior Prvat Won-profit Sector
Source: Indicators of Science and Technology, Taiwan, 2005. 10
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R&D Expenditure

sm Ot om em M e cses
Hllr:llp?ﬂ?l Uniled Sisles.  Japan  PA.C  Gemmany Meforands  Kom#  Tajwan

300,000
ﬂ:‘hﬂ gnlm

anpo00 b “ﬁ.lﬂl
2

Data Source: Main Sclenos and Technalogy Indicatons, 20051 OECD.

Source: Indicators of Science and Technology, Taiwan, 2005. 11
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R&D Expenditure as a Percentage of GDP

E,,n_m-mmm

P Koen Uniled Stales  Gommany Taiwan RR.C,
£

200
2.50
2.00
1.50
100 F

0.50

.00
1000 — 2003 1008 — 2003 1060 — 003 1090 — 2003 1600 — 2004 10940 — 2007 1000 — 2003 H{Vaar)

Dt Sowurcs: See Fig 2-3-1.
Source: Indicators of Science and Technology, Taiwan, 2005. 12
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R&D Expenditure by Source of Funds

) i v s e
“1 T e
EMARrY B 2Ll
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6000
151 850 _o 880
160,000 F 141,695 (BN = (A%
132,850 (R 1%) ™
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HO.000 [ (56 0%) (65, 0% e
imaidal B
120,000 '
050,000 70,004 sy
100,000 | / (35.5%) 85,458
[ e klr] [35.2%) el
51,985 65,580 I [23.9%)
o0 {x2.5%) {33.4%) *E'ai’_{’_:'___f —=lF
sioo| p—
40,000 [
L 2,815 A28 3 685 aria 3,550 4303
000 [ oy 5) (.T%) (18%) (1.T%) [1.5%) (1.6%)
———a—— .
P e 2000 2001 7002 2003 2004 SE(voar)

Source: Indicators of Science and Technology, Taiwan, 2005.

Mole: Exclhuding debonco froam 1509 1o 2001, including delance sinca 2002,
13
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Central Government $&T Budget (Defense Excluded) by Department

Mikhyer  Notond  Academ  Counclol Deporment  Mrsyal  Minismyor  Afomie Envormental
(Million N.T.$) Econamic Scienca Shica Agiiculfura ofHeath  Tromsporalionand  Education Enargy Protaction
' Affdrs Couril Commuricatiors Councll  Adminktration
2 -
6,000 24,735 23,051
20,000 19,478
17.424
16,000 |-
% | 6,592
o 4164
ol | 3886 anus
3,000 |
2.000 1,933
1,000
0
89 —03  89—03 89—93 8903 B9—53 B9—03 BP—%3 89—93 8951 EY
'00—'04 '00—'04 '00—'04 'O0—'04 '00O—'04 '00—'04 'D0—'04 '00—'04 '00—'04 Y2
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R&D Manpower Indicators - TAIWAN

Item 1998 1999 2000 2001 2002 2003 2004
Researchers 53492 54844 55460 59656 64171 67509 72720
Researchers

per 1,000 population 24 25 25 27 29 30 32
Researchers

per 1,000 labor force 56 57 57 61 64 67 71
Percentage of advanced

degree holders among

researchers with university 6L7 613 630 647 662 673 630
degree or higher

Source: Indicators of Science and Technology, Taiwan, 2005.
Notes: Data are FTE with person-year as unit..
Excluding defense from 1997 to 2001, including defense since 2002.

15
Researchers
= =i 4 Sl - = e
i!’!*s;rl'i e ] =F o] mH FRER [ ]
(FTE] PR.C Japan  Germany  Wotea  Taiwan  Methariands
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S0, 000 ¢
BI0525 b 862108
BO00,000 M2T0
00,000 Eﬁuﬁ?——‘__ s 46,547
| ses 210 v - : & 675,330
600,000 T parsR2 Sl
=00.000 b 11,1004
N
000 257874 264,385 265812
254 801 i} o~ e, TN
200,000 ¢
08370 — _3_6'3” J. L.Ei? - 151,254
100,000 1533 9 50 656 08 171 . o 72.720
" O i s - B
403090 S— 3 530 67,500
- I 1] s :
1609 2000 2001 2002 2003 2004 [ Year)
Dala Source: Seo Fig 2-3-1.
Source: Indicators of Science and Technology, Taiwan, 2005. 16
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Researchers per 1,000 Employed Population
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EROER SES m= pnEn foL i ]
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80 T
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1] 2000 2001 2002 2003 2004 F(vear)
Diatm Scurce; Soe Fig.2-3-1
Source: Indicators of Science and Technology, Taiwan, 2005. 17

* Major Activities
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Missions

Planning and implementing the nation’s
S&T development

* Coordinating of National Sci-tech Programs, Mid- and Long-term Plans

* Program Review, Control, and Evaluation

*R&D Activi_ty Surveys .

Supporting academic research

* Funding Research Projects

* Training, Recruiting, and Rewarding Sci-tech Personnel

* Promoting Interchange and Cooperatlon Domestic/ International

Developing science parks

* Green Silicon Island — National Dream
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National-level Sci-Tech Programs

Biotech Pharmaceuticals
Nanotechnology
E-Learning
Digital Archives
Genomic Medicine
Systems on Chip

Pharmaceuticals and Biotechnology

Hazards Mitigation (1) Hazards Mitigation (I1)
Telecommunications (1) Telecommunications (11)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

21
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National-level Sci-Tech Programs

Budget (Million NT$)

Program Office 2004 2005 Growth rate(%)

1. Telecommunications 2,024 1,611 -20.4
2. Nanoscience and Nanotechnology 3,008 2,696 -10.4
3. System-on-Chip 1,966 1,963 -0.2
4. Genomic Medicine 1,661 1,649 -0.7
5. Agricultural Biotechnology 711 573 -19.4
6. Biotechnology and Pharmaceuticals 1,544 1,458 -5.6
7. Hazards Mitigation 605 519 -14.2
8. National Digital Archives 453 549 212
9. e-Learning 607 565 -6.9
Program Office 172 174 1.2
Total 12,751 11,757 -7.8

22
23
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National Laboratories

National Synchrotron Radiation Research Center (NSRRC)

National Applied Research Laboratories (NARL)

National Laboratory Animal Center (NLAC)
National Nano Device Laboratories (NNDL)
National Space Organization (NSPO)

Instrument Technology Research Center (ITRC)
S&T Policy and Research Information Center (STPI

23

@

Taiwan Space Programs

= Formosat-1:
= Launched January 1999, decommissioned May 2004
= Scientific missions — lonosphere, Ocean Color, Space
Communications
= Formosat-2:
= Launched May 2004, mission life 5 years (through 2009)
= High-resolution remote sensing satellite
= Formosat-3:
= To be launched April 14, 2006
= Constellation Observing System for Meteorology,
lonosphere and Climate (COSMIC)
= A Taiwan-US cooperation project

24
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Successful Launch of FORMOSAT-2

FORMOSAT-2 has been
successfully launched at
01:47:03 (Taiwan Time) on 21
May 2004 by Taurus XL from
Vandenberg AFB.
FORMOSAT-2 was injected into
a circular parking orbit of 737 km
altitude and 99.01° inclination,
On 2 June 2004, FORMOSAT-2
was successfully maneuvered
into tis mission orbit of 891 km
altitude and 99.14° inclination.
On 4 June 2004, FORMOSAT-2
has acquired its first images
with performance as expected.
FORMOSAT-2 data will be
FORMOSAT-2 Launched from Vandenberg AFB distributed to worldwide Image
On 21 May 2004 UsSers very soon.

June 2005

FORMOSAT-2 Mission

# Remote Sensing Mission
= Acquire and monitor the
terrestrial & marine
environment and resource of
Taiwan in near real time

Agriculture & Forestry  Land Use Natural Disaster Applications are mainly
focused on agriculture and
forestry, land use, natural
disaster assessment,
environmental monitoring, as
well as academic researches
and public education

Environment Monitoring  Research & Education

& Science Mission

r ISUAL (Imager of Sprite Upper Atmosphetric
Lightning)

m ISUAL is to observe the natural upward
lightning discharge phenomenon toward the
ionosphere onh the top of the tropopause
ISUAL is a joint research program by NSPO,
University of California, Berkeley, National
Cheng Kung University, and Tohoku University

June 2005

25
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Weight: 742 kg (with payload and fuel)

Shape: Hexahedron, height 2.4 m, outer diameter about 1.6 m

Orbit: 891 km, Sun-synchronous, 2 Passes over Taiwan Strait each day

Ground Sampling Distance (GSD)2 m for black and white images ; 8 m for color images

Mission Life: 5 years

Launch Date: May 21, 2004 (Taipei Time) 27

Taipei 101

-

Taipei World Trade Center
] K ~

L d
® Pan-Sharpening, GSD = 2m
i O . _
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Athens, Greece
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Mission Concept

onstellation “ bserving “ystem for eteorology, lonosphere and Climate

GPS Signal kf‘
T

GPS
(24 Satellites)

FORMOSAT-3/ % L @ To obtain the temperature,
COSMIC pressure, and water vapor
) g pressure from refractivity
of the GPS signals to
provide global weather
forecasting (<3 hrs
latency)
To provide space weather
information, e.g. electron
density profiles,
Atmosphere horizontal & vertical TEC
and CIT, scintillation, and
lonosphere communication outage
maps (<2 hrs latency)

June 2005 3F, No. 106, Ho-Ping E

£l
Taipei 106, T aivvan]
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COSMIC Soundings in a Day

Cceultation Locations for COSMIC, 8 S/C, 6 Planes, 24 Hrs

The constellation of six FORMOSAT-3/COSMIC satellites monitors as
many as 2,500 profiles of the atmosphere each day. In comparison,
ground sounding stations provide only 900 profiles of measurements.

e-Taiwan toward U-Taiwan

= Knowledge Innovation National Grid
(KING)

= Ecology, Health, Hazard Mitigation,
Distant Learning
= Taiwan Advanced Research and
Education Network (TWAREN)

= Bandwidth 40 GBS, light path network
design, 10 GBS link to outside, ranked
top worldwide

36

30
18



The Gateway to Global Research and
Education Networks in the Asia Pacific

z : . allwan Advanced Research and
Knowledge Innovation National Grid ducation Network

KING TWAREN

Knowledge Innovation Mational Grid Taivian fdvanced esearch & Cducation etwork

TESlagy Grid

S Melencivnes Grid

U Binlagy Grid

’ RLekIAg G

“iNane Sciance Net
* Hoalthoars Grid
Chranie Hinsss Grig

o Metwork managament

Backbone = 40Gbps
Regional = 10Ghps

3 Campus 1Ghps
b

Source: refer to NARL

ECOIOQV Grid Scenario for Ecogri

Yuan Yang Lake Presarve -

Source: refer to NARL
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! Science Parks

39

FrRRRRELR §
National Science Council

Hsinchu Science Park (1980)
1,868 hectares

Central Taiwan
Science Park (2003)
756 hectares

Southern Taiwan
Science Park (1996)
1,617 hectares

Total: 4,241 hectares
1 hectare = 100m X 100m 40
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Incentives

= 5-year corporate income-tax holiday
= Import tax exemption

= No commodity or business tax on
exported products

s Low interest loans
s R&D grants

41

@
i |. Northern Taiwan

= Established in 1980

= Overview of resident firms:

= Number of companies (2005.12) 382
= Number of new companies approved (2005.12) 30

Approved capital US$ 0.44 billion
= Number of employees (2005.12) 114,836
= Sales (2005.12) US$ 30.3 billion

42

33
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|. Northern Taiwan (Contd.)

Type of Industry No. of Companies No. of Employees Sales(US$Billions)
Integrated Circuits 169 67,893 21.1
Computers and Peripherals 56 12,550 3.1
Telecommunications 47 5,811 1.5
Optoelectronics 65 26,142 4.2
Precision Machinery and Materials 21 1,426 0.3
Biotechnology 24 1,014 0.1
Total 382 114,836 30.3

Companies in the Hsinchu Science Park

2
Number of Companies

1981 1985 1989 1993 1995 1997 1999 2001 2003 2005
Year 43

Sales (in Billions US$)

|. Northern Taiwan (Contd.)

350 L 217 wmsm Sales(in Billions US$) 343

—e— Growth Rate(%) 200

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 200544

34

Growth Rate(%)
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Il. Southern Taiwan

= Operations began in July 1997

= Overview of resident firms:
= Number of companies (2005.12) 178
= Number of new companies approved (2005.12) 21
Approved capital US$ 0.2 billion
= Number of employees (2005.12) 42,170

= Sales  (2002) US$ 3 billion
(2003) US$ 4.6 billion
(2004) US$ 7.6 billion
(2005) US$ 10.4 billion
45

ll. Southern Taiwan (Contd.)

Overview of Industries in Southern Taiwan Science Park, 2005

Type of Industry No. of Companies No. of Employees Sales(US$Millions)*
Integrated Circuits 23 8,745 244.6
Computers and Peripherals 3 176 3.3
Telecommunications 16 724 3.1
Optoelectronics 48 27,880 766.1
Precision Machinery and Materials 48 1,745 14.9
Biotechnology 30 790 4.5
Others 10 1,210 1.0
Total 178 41,270 1,038

Companies in Southern Taiwan Science Park

1998 1999 2000 2001 2002 2003 2004 2005

vear 46
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i ll. Southern Taiwan (Contd.)
12.000 1600
1465 10.376
10.000 | ] 1400
7 o {1200
z 8.000 ™mmm Sales(in Billions US$) 1 1000 Q:?
] —e— Growth Rate(% T
= 6.000 {80 &
< 4 600 g
$ 4.000 - O
3 4 400
2.000 0.749 4 200
0.003 0.048
0.000 0
1998 1999 2000 2001 2002 2003 2004 2005
47
i lll. Central Taiwan
= Established in 2003
= Overview of resident firms:
= Number of companies (2005.12) 77
= Number of new companies approved (2005.12) 20
Approved capital US$ 18.2 billion
= Number of employees (2005.12) 10,682
= Sales (2005.12) US$ 1.9 billion

48
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Parks in Perspective

2005 Statistics:

= Accommodated 637 firms
= Employed 167,688 personnel

= Generated US$43 billion revenue,
accounting for 13% of GDP

49

Deregulation

This regulation will be lifted in the near future:

‘ The transportation between the Park and seaports or
airports shall be handled by the warehouse and
transportation units established by the Park
Administration or handled by common carriers
approved by the Park Administration, by means of
transportation tools equipped with bonding facilities.’

50
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* Achievements

51

'
Where Taiwan Stands

@ Area: 35980 km2 (137t place)
@ Population: 22.8 millions (47t place 2004)

@ GDP per capita (Purchasing Power Parity):
PPP US$ 24,676 (28t place 2004)

52
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GDP and GDP(PPP) per Capita

GDP PER CAPITA GDP(PPP) PER CAPITA
Ranking Economies USs$ Ranking Economies US$
1 LUXEMBOURG 70,744 1 LUXEMBOURG 64,626
2 NORWAY 54,433 2 ILE-DE-FRANCE 42,156
3 ILE-DE-FRANCE 50,400 3 IRELAND 39,397
4 SWITZERLAND 48,389 4 NORWAY 38,484
5 IRELAND 44,923 5 USA 38,360
6 DENMARK 44,725 6 BAVARIA 33,138
7 ICELAND 41,765 7 LOMBARDY 33,087
8 UsSA 39,468 8 ICELAND 32,419
9 BAVARIA 38,501 9 DENMARK 32,135
10 SWEDEN 38,063 10 CANADA 31,260
11 JAPAN 36,559 17 JAPAN 28,670
34 KOREA 14,105 28 TAIWAN 24,676
35 TAIWAN 13,459 34 KOREA 18,686

SOURCE: IMD WORLD COMPETITIVENESS YEARBOOK 2005.

53
WEF’s Competitiveness Rankings
Country 2001 2002 2003 2004 2005
Finland 1 2 1 1 1
United States 2 1 2 2 2
Sweden 9 5 3 3 3
Denmark 14 10 4 5 4
Taiwan 7 3 ) 4 )
Singapore 4 4 6 7 6
Iceland 16 12 8 10 7
Switzerland 15 6 7 8 8
Norway 6 9 9 6 9
Australia 5 7 10 14 10
Japan 21 13 11 9 12
China 39 83 44 46 49
* The Report 2005-2006 examines the growth prospects of 117 economies.
Source: Global Competitiveness Report 2005-2006, WEF, September 2005.
54
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WEF’s Competitiveness Rankings

Item 2001 2002 2003 2004 2005
Growth Competitiveness Index Rank it 3 5 4 5
Macroeconomic Environment Index Rank 15 6 18 9 17
Public Institutions Index Rank 24 27 21 27 26
Technology Index Rank 4 2 3 2 3
Innovation Subindex Rank 3 2 2 2 3
ICT Subindex Rank 16 10 7 9 6
Business Competitiveness Index Rank 21 16 16 17 14

* The Report 2005-2006 examines the growth prospects of 117 economies.
Source: Global Competitiveness Report 2005-2006, WEF, September 2005.

55
IMD’s Competitiveness Rankings
Items
Countries | Overall Performance
|l. Economic 2. Government 3. Business 4. Infrastructure
Performance Efficiency Efficiency
USA al 1 16 3] 1
Hongkong 2 4 1 1 20
Singapore 3 5] 2 5 6
Iceland 4 17 6 2 12
Canada 5 11 9 11 )
Finland 6 32 3 9 4
Denmark 7 31 4 7 5
Switzerland 8 19 7 14 2
Australia 9 22 5 4 15
Luxembourg 10 2 12 19 24
Taiwan 11 18 19 6 18
Japan 21 21 40 35 3
Korea 29 43 31 30 23
China 31 3 21 50 42
Source - International Institute for Management Development, 60 economies, IMD, 2005; 56

40
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IMD’s Competitiveness Rankings

Item 2001 2002 2003 2004 2005

Overall Performance e 20 U7 12 1
Economic Performance Lo i g 24 18
Government Efficiency 04" 20 18 19
Business Efficiency 9 6 1 7 6
Infrastructure ZORRNSI RSN ¥ 18

Source - International Institute for Management Development, 60 economies, IMD, 2005; 57

Bill Gates' Comments on Taiwan's IT Industry

» Fach timed v ;[t. loressed w:th the /nnovat/ve
work that ls-bemy
] Th@jf"s 10.dou HﬁaTT alwan’s | TRnalstry contributes a
« great deal to making the PC more &ttractive and more
affordablel™ e "

Bill Gates LIS I =-
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Taiwan’s Capabilities (2004)

Ranking No. 1 Ranking No.2 Ranking No.3
Item Production Value| i Production Value] o Production Value|
World Share % World Share % World Share %

Foundry 67.6% DSL CPE 52% Ethernet LAN Switch 69
IC Package 41.0% Cable Modem 389 DRAM 21.6%
Mask ROM 91.19% I1C Design 28.2% LED 129
WLAN 449 Large TFT-LCD 37% NB 8.5%*
SOHO Router 44% Small TFT-LCD 12% Polyester Staple Fiber, 8.7%*
Network Card 7% TN/STN LCD 16.8% Nylon Fiber 12.2%*
Hub 49 MB 1196*
CD-R Disc 489% Polyester Filament| 11.2%*
CD-RW Disc 88% PTA 14.496*
DVD R Disc 73% IRE 13.8%*
DVD RW Disc 70% PU Leather 9.59%*
Glass Fiber 48%
ED Copper Foil 36%
ABS 24.3%™>

Source: Industrial Technology Intelligence Services (ITIS) project of the Ministry of Economic Affairs. (18 April 2005)
The above products are manufactured within Taiwan and does not include overseas production by Taiwanese firms.
* World share % of Production Volume

62
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Multinational Corporations Setting up R&D Centers
in TAIWAN (30 Cases)

| @ sony

| =) D'-'P‘)"t J | @ sony
ola AKT | NEC
EDF)” teI % Hon ! | @ .FujiTsu
| Ulvac
% . Atotech %
== Dow Che
= Interr @B
(\
SOURCE: Ministry of Economic Affairs, 2005.11. 63

Company R&D Center
HP (US) HP Product Development Center
SONY (Japan) SONY DECT Design & Engineering Center Taiwan
SONY (Japan) System in Module Center Taiwan (SMCT)
AIXTRON (Germany) Manufacturing Oriented Research Lab.
Becker Avionics (Germany) Avionics Certification Skill And Key Technology Development Center
Dell (US) Dell Taiwan Design Center
Microsoft (US) Microsoft Technology Center
IBM (US) Mobile e-business R&D Center
PERICOM (US) Advanced Mixed-Signal IC R&D Center
INTEL (US) Intel Innovation Center
1BM (US) Life Sciences Center of Excellence
ERICSSON (Sweden) ERICSSON Innovation Center
Broadcom (US) Network SoC R&D Center
Motorola (US) Motorola Taiwan Product DevelopmentCenter (MTPDC)
1BM (US) IBM xSeries Taiwan R&D Center
GSK (UK) GSK Taiwan R&D Operation Center
Atotech (US) Advanced TechnologyCenter
DuPont (US) DuPont Taiwan Technical Center
Alcatel (France) Alcatel ICT Application Research Center
AKT (US) Asia Research & Development Center
NEC (Japan) NEC Innovative Product Joint Development Center for Engineering
Synopsys Taiwan Ltd. (US) ~ VDSM EDA R&D CENTER
Telcordia Technologies (US) ~ Telcordia Applied Research Center in Taiwan (TARC-TW)
FESTO (Germany) FESTO CEC R&D Center Taiwan
General Instrument (US) Motorola Connected Home Solutions Taiwan Technology Center (TTC)
SRI International (US) SRI Taiwan R&D Center
UL (US) Green Electronic Materials and Energy Device Safety Testing and Inspection Technology Research and Development Center
Fuijitsu (Japan) Fujitsu Taiwan Dev elopement Center
Dow Chemicals (US) Dow Chemical Taiwan Plastics Application Development Center
Ulvac (Japan) Ulvac Advanced Technology Center 64
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Number of U.S. Patents (Excluding New Design)
Granted by Nationality

Towm | EEE NN D) Imel EIE El

::E;m Linitisd Sitiates dnpan ey Taiwan Kot Mathariaccts PRC

B0,000 | BRO0S B43T1
"\.

80,000
o000 ¢
80,000

50,000 -
30,000

10,000

155G — J004 1509 — JOO4 1000 — D004 1000 — 2004 100 2004 19099 — 2004 1999 — 2004 TE(Year)

Data Scurce: U.S. Patent and Trademark Office.

Source: Indicators of Science and Technology, Taiwan, 2005. 65
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Made in Taiwan = Made by Taiwan (l)

Changes of percentage of production of communication product in and by Taiwan

2003 2004
NB Made by Taiwan 67% 72%
Made in Taiwan 21% 9%
Made outside Taiwan 46% 63%
Ethernet Switch Made by Taiwan 43% 38%
Made in Taiwan 26% 16%
Made outside Taiwan 17% 22%
CD/DVD Drive Made by Taiwan 41% 37%
Made in Taiwan 0% 0%
Made outside Taiwan 41% 37%
CD/DVD Disc Made by Taiwan 69% 61%
Made in Taiwan 67% 50%
Made outside Taiwan 2% 11%
Cell Phone Made by Taiwan 9% 8%
Made in Taiwan 6% 5%
Made outside Taiwan 3% 3%
WLAN Made by Taiwan 91% 95%
Made in Taiwan 78% 53%
Made outside Taiwan 13% 42%
Cable Modem Made by Taiwan 53% 53%
Made in Taiwan 41% 26%
Made outside Taiwan 12% 27%

Ref: ITRI IEK, May 2005

45

33



@

2 80,000
T

= 70,000
0 60000 —
) 50,000 —
D 40,000 F
< 30,000 F
= 20,000
‘= 10,000

=

Made in Taiwan = Made by Taiwan ()

Taiwan's IT industry hardware value

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Year
Value percentages of Taiwan's IT hardware
produced domestically
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Innovated In Taiwan Product Development Center
Made In Taiwan Original Design Manufacturing
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Original Equipment Manufacturing
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Room for Improvement

We're not perfect, let’s face it!
@ Promotion of National Sci-tech Development

Strategies: unfocused, rigid, and inflexible

Funding policy for research Zero-base budgeting system
* proportional distribution of funding for I
existing programs hinders flexibility and National programs
innovation
@ Support for Academic Research
Papers indexed in SCI: 5 -
* ranked 18%, high in quantity International cooperation
* impact factor 2.45(108"), low in quality Extend funding research life
Technology Balance of Payments cycle to 3 years

(ratio=export/import)

@ Development of Science Parks
Shortage of talent
Infrastructure (living condiitions for international Ta/ent search ( domestic and
families, health, education, etc.) internationa /)
Over-expansion. demands from local elected officials
for new Park establishments may cause over- Improvement of infrastructure

building and thwart the established success e

Room for Improvement

Contd.

® Rigid Civil Service System

- Salaries are not level with world standards
- Rigid employment rules, personnel rotation is difficult
- Workers are passive, lack initiative to resolve problems

@ Inflexible Accounting Systems

- Budgeting process is overly complicated, and funds cannot be
flexibly used

- Too much emphasis on uniformity in resource allocations,
cannot meet needs of research style: knowledge-based,

innovative, these are short life-cycles, high altruism rate

70
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Room for Improvement

Contd.

e Public policy
- Bribery and corruption — Low quality in public constructions
- Legislation: private property protection, organized crimes
- Judicial system independence
- Social welfare and benefit system

e Globalization
- Culture/language assimilation
- Inadequate internationalization

e Political sensitivity - Intimidation from China

We'll work harder, that's for SUre!

71

International
Collaboration

Way to Go!

72
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& Why Go International ?

Numbers that Speak!

73
Papers in El by Nationality
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Papers in SCI by Nationality
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Annual Papers and Rank in SCI
L sorted by sorted by
Country Impact Citations Papers TeEE: e
USA 6.62 8,412,365 1,270,832 5 1
JAPAN 4.14 1,467,863 354,933 32 2
UK 5.72 1,955,181 342,018 1.1 3
GERMANY 5.37 1,748,743 325,858 16 4
FRANCE 4.96 1,164,214 234,697 22 5
CANADA 5.39 899,106 166,891 15 6
ITALY 4.80 760,329 158,550 24 7
CHINA 2.17 330,713 152,226 119 8
RUSSIA 1.92 238,571 124,553 129 9
SPAIN 4.16 466,166 112,035 31 10
AUSTRALIA 4.69 501,636 106,945 27 11
NETHERLANDS 6.07 579,332 95,436 6 12
INDIA 1.89 162,923 86,144 131 13
SWEDEN 5.64 427,406 75,811 12 14
SOUTH KOREA 2.67 194,694 72,931 90 15
SWITZERLAND 7.30 507,631 69,491 1 16
BRAZIL 2.59 137,864 53,219 98 17
| TAIWAN 2.45 128,393 52,301 108 18|
BELGIUM 5.26 267,552 50,844 18 19
POLAND 2.76 137,761 49,944 82 20
* 1999-2003, 173 countries. 76
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Breakthroughs in International Co-authorship

B NATIONAL CO-AUTHORSHIP
A INTERNATIONAL CO-AUTHORSHIP

® SINGLE INSTITUTE

Citation impact
CPP/FCS
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Source : CWTS/Thomson-ISI (1995-2001), NARL.

Taiwan’s Co-Authorship by Field

2.03/2.89
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Co-authorship by Countries
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i How Do We Do It?

= Reaching Out - S&T Divisions
around the world

= Following Global Trends
= Strategic Planning
= Examples
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NSC's S&T Diivisions

11 Nations/ 15 DivisionsJT

2000 -

: 4 nations / 4 divisions

I’LISSSTS, Belgium
® Bor 0, Germany
o .

“ustralla
»
o

81

Trends: Global Teaming

Collaborative efforts among different disciplines

Closer coordination among funding agencies

Effective partnerships involving universities, industry,
and national laboratories

2% Partnerships ameliorate academic standing

International collaboration! The way to go!
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NSC Strategies for
International Collaboration Programs

1 International Research Programs
Project oriented, cross border research teams

1. International Conferences/Scholar Exchanges
to/from Taiwan for academic meetings

m. Research Fellowships for Trainees
Scholarships for international students studying in
Taiwan
Summer internship programs for college students,
graduates and young scientists from USA, Canada,
Japan, France, and Germany.
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International Cooperation
- Policy and Methodology

1. International Sci-Tech Cooperative Research Projects
- 50/50 research team funded 2005 Budget US$ 18,000,000.
- Funded by cases
- Air Force Office of Scientific Research (AFOSR)

2. International Conferences/Scholar Exchanges 21%

34%
- Organizing or traveling to international conferences
- Inviting foreign scientists to Taiwan

3. S&T Personnel Training
- Graduate Students Study Abroad Program

39%
[ Bilateral S&T Cooperation, International Organizations

- Taiwan Merit Scholarships

- Taiwan Tech Trek W International Conferences, Scholar Exchanges

[0 S&T Personnel Training
84
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International Cooperation

m1l%

OFrance B UK
OLatvia & Lithuania OuSA
M Canada OAsia
M Australia & New Zealand OGermany
WEurope B Russia & Ukraine
OO0thers
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O9%
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Examples of Collaboration (EU)

Information Society Directorate - EC :

« EU-Taiwan Financial Agreement (October 2003)

+ NISC and DG (Directorate-General) - Information Society
= Promotional Activities

++ 2005 Euro-Taiwan IT Cooperation Event (April 2005)
= Framework Programme

«» Taiwanese research teams participated in more than 10 FP6
multi-national research projects

+ Proposals involving Taiwanese teams achieved 40% success rate
(in IST, compared to 18.5% of average FPs)
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Taiwan-Canada S&T Collaboration
Model 1

= Bottom-up, free research projects —
NSC & NRC jointly call for proposals and conduct
international peer review
Up to Can$100K/yr for three years on each side

= 10 research projects per year, Can$3 million/yr since 1999

= Top-down, mission-oriented approach —
Began focus on nano and bio science programs in 2005
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Taiwan-Latvia-Lithuania Mutual Fund
Model 2

= Taiwan contributes % of the fund together
with matching funds from Latvia and
Lithuania totaling $360,000

= Starting from 2002, two research projects are
selected each year and financed for three years,
for $60,000 per project per year
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Taiwan-Russia S&T Fund
Model 3

= Russia Foundation for Basic Research (RFBR) and
NSC signed agreement to form Taiwan-Russia
S&T Development Fund in Nlovember 2004

= Since 2005, 20 research projects and 3 S&T
conferences have been funded

= EXxpect to finance 60 projects annually with project
life of three years or longer
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Be CREATIVE !

A GREECE-TAIWAN
COLLABORATION
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