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Abstract

In the 21% century, nations around the world are all facing the challenges of global competition
and a rapidly developing knowledge economy. In order to promote national economic growth and
improve the quality of life for their citizens, these countries are devoting great efforts to increasing
scientific and technological (S&T) resources, accelerating research and development (R&D) and
innovation, cultivating S&T personnel, and developing key S&T and industries. Meanwhile,
Taiwan is facing challenges from emerging Asian economies, a declining birthrate, and an aging
population. Nevertheless, the nation already enjoys a strong information and communications
technology (ICT) infrastructure, excellent R&D capabilities in the academic and research sectors,
and a successful transformation from an efficiency-driven industry to innovation-driven industry.
Taiwan should make full use of these S& T advantages to provide quality lifestyles for its citizens,
merge into the international community, and build a model of sustainable economic and societal
devel opment.

In 1999, the government enacted the Fundamental Science and Technology Act to set
guidelines and principles for the promotion of scientific and technological development. According
to Article 9 of this Act, the government shall present a written statement once every two years
describing the visions, strategies, and current status of S& T development; and according to Article
10, the government shall also formulate a National Science and Technology Devel opment Plan once
every four years. Since the promotion of S& T development needs to be planned in detailed
measures, the government uses the four-year National Science and Technology Development Plan
for implementation purposes. But to keep pace with ever-changing developments in science and
technology, the government also publishes the White Paper on Science and Technology to update
the status, visions and strategies of development, and to make rolling revisions to the
implementation of the National Science and Technology Development Plan. After the enactment of
the Fundamental Science and Technology Act, the Executive Y uan has successively published the
National Science and Technology Development Plan (2001-2004), the White Paper on Science and
Technology (2003-2006), the National Science and Technology Development Plan (2005-2008),
and the White Paper on Science and Technology (2007-2010), each laying out the current status,
visions and strategies of S& T development to guide the promotion of S& T development in Taiwan.

This paper was compiled in consultation with cooperating government agencies and contains
four chapters. Chapter One, “Foreword,” describes trends in international S& T development and the
challenges that follow globalization. Chapter Two, “Current State of Science and Technology in
Taiwan,” describes Taiwan’s S& T developmenta framework, policy-forming mechanisms, inputs
and outputs of resources, major scientific and technological activities, and the regulatory
environment. Chapter Three lays out the overall vision and strategies for S& T development in
Taiwan. Chapter Four contains each government agency’s goals for promoting S& T devel opment
as implemented through annual budget plans.

The Appendix to this paper provides supplemental information and details, including the
methods used to compile this White Paper on Science and Technology, current status and trends in
S& T development in magjor countries, main implementation results of the National Science and
Technology Development Plan (2005-2008), strategic living S& T industries (Industry Technology
Strategy Review Board Meeting), the Industrial Development Package, the Industrial Workforce
Package, preliminary review results of 2007 government S& T programs, academic research, the
Program for Promoting Academic Excellence at Universities (PPAEU), national science and
technology programs, industry-university-research cooperation and successful cases of industry-
university cooperation, development of science parks, and S&T development at government
agencies.

This paper presents the following vision for scientific and technological development:



Innovative capabilities and citizens’ quality of life will reach the level of a developed
nation by 2015.

In academic excellence research, Taiwan will enhance the research environment to attract
world-class researchers and develop origina research fields. Taiwan will aso cultivate
internationally-known researchers and world-leading teams capable of making outstanding
contributions in key fields. Academic research and knowledge creation will be applied to benefit
industrial development, improve the public’s wellbeing, and contribute to al citizens.

In the growth of the innovation economy, technological innovation and knowledge services
will become the main sources of added value, and specialized innovation clusters will be formed in
various regions. Personnel from industry, academia, and the research sector will engage in closer
interchange as well as international exchange, and Taiwan will become the premier location in
Asia-Pacific for nurturing innovation and new ventures.

In sustainable quality living, Taiwan will provide all citizens with a sustainable high-quality
living environment that offers safety, security, and fast convenient services. Citizens will be able to
enjoy high standards of living thanks to technological innovations. Science and technology will be
able to develop harmoniously and sustainably with life ethics, humanities and culture, the
environment, and the industrial economy. ICT applications will be expanded to improve the quality
of work, learning, recreation, and living, and Taiwan will become a “quality Internet society” where
services are readily available and knowledge creation can take place anywhere.

Taiwan’s vision of economic development for the year 2015 is to reach a nominal GDP of
US$30,000 per capita. Since R&D is the driving force of industria innovation and can accelerate
economic development, nations around the world are all actively investing in research and
development. For instance, the EU and Norway are aiming to raise their R&D expenditures to 3%
of GDP by 2010, and Japan plans to devote ¥25 trillion to innovation over five years beginning
2006. In Taiwan by comparison, the government S& T budget grew less than 10% per year during
most of the past five years, and 2005 gross domestic expenditure on R&D accounted for merely
2.52% of GDP, still lagging behind Japan, South Korea, and the US. For R&D expenditure to reach
3% of GDP at a quicker pace, Taiwan’s gover nment will steadily increase its spending on R& D
and also induce the private sector to devote greater inputsinto R&D, in the hopes that gross
domestic expenditure on R& D as a per centage of GDP will continue to grow toward the fixed
target of 3% . The nation also hopes that the manufacturing industry’s expenditure on R& D
as a percentage of sales will reach 2.5%. In order to strengthen ties between scientific R&D and
industrial innovation, enter prise-financed R& D expenditurein the higher education sector will
reach 9.1% by 2009 so as to apply academic R&D capabilities to industries. Since an R&D
workforce is central to S& T development, the R&D personnel density of a nation can be measured
by the number of researchers per 1,000 employed persons; in this regard Taiwan has enjoyed an
upward trend over the past five years and aims to increase the number of researchers per 1,000
employed personsto 10.9 per son-years (including Ph.D. students engaged in R&D).

The recent boom in the number of Taiwan colleges and universities has diluted the distribution
of educational resources, and schools are now facing declines in education quality, staff, and
funding. To build a more competitive academic environment, Taiwan aims to have at least one
university place among the top 100 universities in the world, and to develop at least 10 Asian-
leading research centers in fields where Taiwan has performed exceptionally well. Over the
past five years, Taiwan has ranked among the top four countries for patents granted by the US; in
terms of rank, the nation has already reached the top. In terms of percentage, Taiwan accounted for
3.6% of al patents granted by the US in 2005, and aims to continue placing among the top four
countries for US patents granted (excluding new design). The nation will strive to improve the
quality of patents, and rising patent capabilities will in turn generate greater economic prosperity.

To achieve the visions described above, the following strategies have been formul ated:



Strengthening the formulation of policies; refining controls and regulations.

Developing the S& T workforce; managing the supply and demand of personnel.
Cultivating distinguished fields; pursuing academic excellence.

Encouraging industry-university cooperation; developing industry clusters.

Nurturing innovative enterprises, fostering emerging industries.

Improving citizens’ wellbeing; raising the quality of life.

Boosting defense science and technology; promoting military-civilian technology transfers.

Noo,MdwDdNE

Following discussions at the next (8" National Science and Technology Conference, the
methods for carrying out these strategies will be incorporated into the implementation policies of
each government agency and integrated with the nation’s overall S& T policies. Thereafter, the
specific measures for implementing and promoting these strategies will be formulated. Looking
ahead, government agencies will follow the essence of the White Paper to modify their existing
S&T measures, make rolling revisions to the implementation of the National Science and
Technology Development Plan (2005-2008), and guide the assessment and allocation of resources
for future S& T programs.
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179,813 238,599 92,763
33,540,569 33,599,830 9,139,659
1,143 1,451 463
1,181 1,191 1,483
44 68 26
43 46 27
23,743 62,929 20,398
242,600 667,488 48,454
950 941 725
1,595 1,328 706
11 12 2
25 33 10
6,380 624 2,828
16,518 30,453 49,531
4,835 5,605 2,319
4,868 5,027 2,317
488 501 226
230 222 118
209,936 302,152 115,989
33,799,687 34,297,771 9,237,644
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()

4,753
89 93 3,829
7,000
2-24
91 92 93 94

950 1,018 1,144 1,041 4,153
1,710 1,691 1,847 1,752 7,000
23 14 23 25 85
454 852 1,274 1,249 3,829
) 30,000 57,000 75,000 84,000 246,000

()

94 2-25
2,041 10.43 177
22
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2-25

94

30

2,041
1,043,210

617

177

539

1,173

146 /16,506
324 /15,127
79 116,574

225
84,218

12
8
15

22
11,562

29

2-26



2-26 94

126
49
48
533
35 10,607
65 24,317
272
114 89,112
60
92 4 2-27
2-27 92 94
92 93 94
() 2 2 2 6
() 131 74 76 281
() 13 17 25 55
( ) 120 107 108 335
( ) 1 1 1 3
() - 2 - 2
() 67 63 72 202
13 15 16 44
() 9,962,491 18,700,734 39,015,394 67,687,619
() 30 55 113 198
() 8 26 41 75
() 4 3 3 10
() 70,051,134 42,973,715 79,081,000 192,105,849
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90 6.5 94
5.1
1.33 90 105,782 94 159,048 2-28
2-28
90 a1 92 93 94
46,000 46,530 50,404 57,090 71,002
711,583 807,300 1,011,658 1,343,874 1,398,919
/
6.5 5.8 5.0 4.2 5.1
1.26 1.30 1.28 1.24 133
105,782 113,105 122,004 146,613 159,048
2006
89 @2 93
13
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GDP

2009 1.7 2015 2.5

2009 9.1%
2009 9.7 2015 10.9
2009 8.7 2015 9.7
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99

41
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) 98 2009 104 2015 974
1412 4.0 5.9
2401 3107 1.7 2.5

)

) 2010 10
GDP 2005 101 2010 87
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96 99 4378.37 4-1
4-1 96 99 -
96 97 98 99
9,288 9,473 9,663 9,857 38,281
426 530 585 641 2,182
9,000 9,000 9,000 9,000 36,000
1,447 1,592 1,751 1,926 6,716
47 72 83 97 299
26,883 30,626 31,545 32,491 121,545
874 931 985 1,011 3,801
6 25 25 25 81
38 38 38 44 158
4,615 5,197 5,415 4,882 20,110
92 110 132 158 492
65 96 100 105 366
1,022 1,124 1,226 1,328 4,701
36,193 47,243 47,816 49,401 180,653
109 112 113 113 447
4,563 5,005 5,269 5,595 20,432
25 18 18 14 75
225 264 278 291 1,058
30 36 36 36 138
24 22 24 27 97
11 0 0 0 11
4 7 8 9 28
11 49 53 53 166
95,000 111,570 114,163 117,104 437,837

1 0*
2.96

96

97

99
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42 9% 99
9 97 98 99

4,358 16,514 17,020 17631 55523
21,005 20,032 20,360 20994 82,391
20,195 21,422 21,777 22373 85767
21,782 3,734 3,807 3935 33,258

8,033 23,671 24,129 24916 80,748
10,626 17,195 18,067 18253 64,141

9,000 9,003 9,003 9,003 36,009
95000 111570 114163 117,104 437,837
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