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University as an engine for societal development

&F = Dr Huey-Jen Jenny Su

% & President,
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THE ESSENCE OF UNIVERSITY

Scientific research and

a prime instrument of national purpose
fostering of talent [}-go —Clark Kerr
—Von Humboldt

i
Universities nurture the hopes of the world: in
f the diffusion and solving challenges that cross borders; in
“ extension of knowledge ‘ .‘ unlocking and harnessing new knowledge; in
building cultural and political understanding;
and in modeling environments that promote

dialogue and debate.
— Drew Faust

—John H. Cardinal Newman

Universities are now seen as crucial national assets in
Service, teaching and . addressing many policy priorities, and as: sources ofnew
knowledge and innovative thinking; providers of skilled
personnel and credible credentials; contributors to
—A_ Flexner - innovation; attractors ofinternational talent and business
investment; agents of social justice and mobility;
contributors to social and cultural vitality; and
determinants of health and well-being.
—Universify World News

research
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Hsinchu Science Parmil'@wn

Zhunan N CT‘[_‘]. ’

Tongluo Parx; e
Houli Science Park
CentraliTaiwan gy
Science Park '
e
Erlin Science Park {i')

Huwei Science Park; Of

Southern Taiwan|Science]Park:
{Tainan-Science:Earkp ]

Kaohsiung Science Park{®)

R&D EXPENDITURE BY FIELDS OF SCIENGE AND TECHNOLOGY

HI-1-6. BEF2ERBEER - KRZAEES
R&D Expenditure by Field of Science and Technology (FOS)

(e 5 PR Una: Million NTS )

B i A L |- = A3 i
FOS| Total INatural Sciences Engineering & Medical Suiences | Agricultural Sciences Humanities Social Scences
T Technology
‘(e;rj % % | % =] % % %
2005 80980 1000 27657 98 2229 756 1993 71 11289 40 R 6702 24
206 07007 1000 3076 100 2B16R 754 284 11 154 38 3| 11 1975 26
207 ST W00 M5R 104 M99 54 B3I 70 MR 33 3%8 12 8888 27
2008 B9 1000 FAT 106 26368 M9 B0S 71 N8B 34 4178 12 9898 28
2006° 37808 1000 3865 105 27364 T44 2768 75 M8 32 4769 13 na 3
pallig 395635 1000 4094 103 29804 753 2948 74 M8M 30 4401 11 e 28
bollg 444121000 44404 107 312438 764 20700 72 1168 28 4821 12 s 27
012 433502 1000 46574 107 32895 759 3048 70 1130 26 459 11 e 27
bl 457641 1000 49082 107 393 763 393 70 1085 24 4M2 10 12 25
2014 483492 1000 50791 105 372013 769 33843 70 10687 22 4600 10 11558 24
HITEM
Sector of Performance

" 373019 1000 30224 81 327802 €79 10785 29 1169 03 178 00 2860 08

Business Enterprise Sector
B 60734 1000 13176 217 24128 397 8366 1056 2485 41 2273 37

Government Sector

EEEEEP 48131 1000 7324 152 19829 412 10458 217 2508 52 1912 40 6098 127

Higher Education Seclor
HGERRIM 1608 1000 66 4.1 254 168 284 176 653 406 25 18 325 202

Private Non-profit Sector
SOURCE:MINISTRY OF SCIENCEAND TECHNOLOGY, TAIWAN 8
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OVERALL RESEARCH PERFORMANCE

Publications Citations Authors Field-Weighted Citation Impact Citations per Publication

209,304 ¥ 987,817 216,025 1.01 4.7

Other (14.5%) Computer Science (11.4%)

Mathematics (4.4%)

Social Sciences (3.3%)

MEDICINE

Medicine (13.7%)

Physncs and Astronomy (8.6%)

Chemistry (5.2%)

Chemical Engineering (2.7%)

Biochemistry, Genetics and Molecula... (6.2%)
Materials Science (7.8%)

Agricultural and Biological Sciences (?1.9%1 ' MATERIAL SCIENCE

Environmental Science (2.4%)
Engineering (16.9%)

SOURCE:ELSEVIER SCIVAL2011-2015 DATA 9

S&T OUTPUT (ANNUAL PAPER IN SCI)

S&T Output

II1-7-1. nﬁﬁnsnnzaann - KR EHREED
Annual Papers in SCI by Field of Science and Technology (FOS)

O Unit : Pay
R A 2005 2008 2000 2008 2009 2010 a1 02 13 2014
FQOS Year|
[Ty ‘Agricultiral Sciences 79 77 %6 61 " % % I3 ) ET]
LR R Biology & Biochemestry 642 139 o9 780 759 843 958 968 1028 1100
L% Chemistry 2031 2256 2176 231 2467 2622 2818 2812 21 281
IR £ Clinical Mediane 270 2810 3144 3624 3rs 4065 4319 4873 4921 4833
MEREE Computer Ssence 104 1180 101 1323 1432 1419 1645 1543 1507 1507
R Economics & Business pvs 250 30 450 502 591 650 803 811 14
T Engineering 2966 amr 3863 47 4790 4518 4714 4515 4523 4128
RS EnvironmentEcology 20 32 4 401 138 ar4 515 548 541 628
JEREpR Geosciences. 69 3 M 414 480 458 550 5497 629 596
FOELS Immunology 1712 216 213 276 305 363 361 an ans 393
HEEPR Matenals Smence 1140 1618 1340 1583 1758 1778 1515 1773 2230 2085
Ll Mathematics 394 434 521 586 601 619 653 767 T4 616
e ERLL Miczobiclogy 152 136 169 188 202 187 240 2% Fr/d 214
A EPIRAEN Molecular Biokogy & Genetics i) 305 xr 445 502 566 583 612 66 (&1
wREE Neuroscience & Behavior 34 369 314 455 468 530 837 M8 658 641
R Pharmacclogy & Toxicology 463 468 454 583 526 610 681 T09 617 612
Py Physics 1915 219 2441 2566 24710 260 2684 2176 2660 2684
FhHEP Phant & Animal Science: n 422 457 529 s2r 554 5% 630 623 593
Lo Psychiatry/Psychology 138 170 5 s 3l 34 150 bi/] 508 4%
R Social Sciences general 38 47 509 673 728 a2 1061 1232 1261 1257
R R AERE Space Science &0 a9 156 154 1ar 26 it) 276 268 301
ER) Multidisciplinary 15 5 T 8 12 12 i) 40 47 50
T4  InCites. July weekd. 2015, Thomson Reuters Co.-
U £ LV ST A 25 F N - 16,040 18,326 19,537 22,212 23,627 24,666 27,315 27,592 28,008 27,299

2F120087F4 - NSTRGT THOT . R TR WML akal -
Diata source © InCites, 2015, Thomson Reuwters Co

Motes 1 | Interdiscaplinary are cabculated to each of their fields.
s oo SRS ncrease

SOURCE:MINISTRY OF SCIENCEAND TECHNOLOGY, TATWAN 10
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INTERNAT IONAL COLLABORATION

|™ 173 collaborating Countries [ 29,896 co-authored publications

SOURCE:ELSEVIER SCIVAL2011-2015 DATA 11

INTERNAT IONAL COLLABORATION

Singapore 65.65% 31.31% 2 2
Hong Kong 55.75% 30.48% 6 2 2 1 1
Lebanon 45.96% 21.98% 1 1
Saudi Arabia 51.13% 17.15% 3 1 1 1
Malaysia 18.81% 16.17% 5 1 1 3
South Korea 9.57% 9.59% 9 2 1 1 1 1
Tawan | 0. | ossw | 9 T 0 O O T
Israel 20.98% 8.06% 4 1 1 1 1
Japan 7.23% 8.03% 14 2 3 3 1 2
china 13.73% 7.13% 15 2 2 3 1 3 3 1
Kazakhstan 11.10% 5.33% 2 1 1
Turkey 20.78% 3.87% 1 1
Thailand 6.81% 2.93% 2 2
Indonesia 14.30% 2.29% 1 1
India 1.65% 0.78% 7 1 1 1 3 1
SOURCE: 2015 QS WORLD UNIVERSITY RANKINGS, TOP 12
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PERFORMANCE INDICATORS

Outputs in Top Percentiles ¢

Publications in top 10% most cited worldwide

' Taiwan:

11.5%

=» Analyze in more detail

G

International Collaboration =t

Publications co-authored with Institutions in other countries

. Taiwan:

23.0%

SOURCE:ELSEVIER SCIVAL2011-2015 DATA

Publications in Top Journal Percentiles =t

Publications in top 10% journals by |SNIP » |

- Taiwan:

22.6%

=3 Analyze in more detail

Academic-Corporate Collaboration ¢

Publications with both academic and corporate affiliations

Taiwan:

1.0%

LIST OF TOP REASEARCH CENTRES IN TAIWAN UNIVERSITIES (I)

Husgis AIHEEEEER HuBnAS EREERMHESY EniEAS
(NatiomlTaiwan  (Institute for Advarced Studiesin (NationslChere  (AMedical Device Innovation Center) (National Chiao
Unive rsity) Humanities and Social Sciences) Kune Universit} Tung Universiy)

FROESERTAMERA PO SREERRARHAPL

Advanced Devices) Signaling Research)

ERNEARPL EEHREEEAREL

(Center for Advanced Study in (Center for Energy Te chmology and

Theoretical Sciences) Strategy)

AREATR R RERBREPL
e Jramec diptoeks Ak Iehen
55&5?&5&4’@
T oeaic M HuEEAs EREEFEFL
{CemerniCe: (NatiomiTamg  (Low CarbonEaerey Research Centa)
Hua University)
Mhﬁ:‘?ﬁxﬁ
BERHRERFETL )
(Inter active Nano-X Re search Center)

AEENEAR L

(Center fi :stem Biology

Sese it AEEERTETL

(Conpectomics Research Center)

GEHEEREEEARTL
(Advanc ed Mamifacturing and
Service Manasement
Research Centar)

SOURCE: B A EFEF M

-14-

BRmRETERARAATO
(Fme rging Nanoelectronics and Systam
Research Center)

ERLENREETY
(X-Photonics Inerdisciplimary Center)

eI FRERR L

EREIEERHBTL
(Center for Interdisciplinary Science)

EMEATR
iﬂzmﬂu‘]haﬂnmhw

BHEAT L
(Brain Research Center)



LIST OF TOP REASEARCH CENTRES IN TAIWAN UNIVERSITIES (11)

ButRAR
(National Central

Unive rsty)

HutEAR
(National Chure.
Hising University)

BusEyines
(NatiomalTaiwan
University of
Science aud
Technalogy)

EREER

(Environment and Energy)

ERERSRERUD
Comaplex Sy stems 31 Plasma Sciances

EEEAEUR
Opricsand Optoelectr onies

ERER: B8 -t% 51
(Smart Learning Envis

EEEMHETE L
(Biotechnology Center)

SEEFEHEPL
(Taiwan Buiking Technology Center)

SOURCE: B A EFEF M

BfAAE
(National Vane-
Ming Universify)

FIFHE
(NatiomalSm Yat
senUniversity)

EREERFRFL
(V¥M Genome Research Center)

BHEFRTL
(BrainResearch Center)

SREERRFO
{Asia-Pacific Ocean Research Center)

EFEREEETREARETY
(Electronic Commerce and Flactronic
Society Center)

EEAE
(Chang Gug
University)

BEUHERSR
(National Chenge hi
University)

BEusEaShE
(NatiomlTaiwan
Normal University)

-15-

ATEBHFRFN
(Chang Gung Molecular Medicine
Research Center)

FEAERRE+A
(Center of China Studiss)

ERHEPD
(Election Stuly Center)

EIFBEE AR R
(Center for Creativity and Inrovation
Studies)

EETEHBARRL
(Center ofL earning Tec nalogy for
Chinese)

BBHF L
(Science Education Center)
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MAKER MOVEMENT :STAREING FOR MIT FAB LAB

» What is maker movement
It is seen as one of important roles to start the
innovative future . It also changes the teaching in
university from “thinking” to “doing”.

> |t started in 2009. The first maker on-line community-
Openlab.Taipei was established.

11 95

MAKER FAIRES MAKER SPACES
WERE HELD IN TAIWAN

SOURCE: NCKU, MOE, MAKER MOVEMENT 19

=

Y || SERVICE LEARNING
i FFACILITATING
% B, COMMUNITY PARTICIPATION
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COMPOSITION OF NCKU

NATIONAL CHENG KUNG UNIVERSITY

» Original Rooted University in Taitwan
» O Colleges

»21.236 Students

» 1,346 Full-time Faculty

» 375 Researchers

» 1,846 Staffs

» 3,596 Staffs in Hospital

» 140,000 Alumni

NCKU DEVELOPING TIMELINE (AS SHOECASE)

h—
p-tier University

National Cheng Kung '
- University (NCKU) ‘Worldwide
I I I T ——
1931 1951 1971 2014 2031

THEESR
RANKINGS
National Cheng Kung University (NCKU)

]

I
I
i] Indstry bncorme

“Industry Income™ achieved
100 points

SOURCE: NCKU HISTORY/MUSEUM
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NCKU POSITIONING

e——

SOUTHERN TAIWAN =
SCIENCE PARK

Andag
District
Et

NCKU AN-NAN
CAMPUS

L. 4

Xinhun District
WiE

Guanmiad'
District

Lony

© KAOHSIUNG & o~
SCIENCE PARK

RESEARCH PERFORMANCE

2010 2011 2012 2013 2014 2015

% of NCKU publications in the top 1% and top 10% meost cited wordwide I ENGINEERING
PAPER:5961/Rank.24
BT ) 2% 2% %
3,000 20%  20% 20 20

| MATERIAL SCIENCE
) PAPER:2964/Rank 45
| 20% L t

5

500 1 :

5 1405 15% 15%

E200 g = 15%

=1 |
1,300 82083 1000 COMPUTURE SCIENCE
o - B | PAPER:1542/Rank.51
s00 |- o

o M ! oo

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

== Number of publications ~* % of intemmational collaborations
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INDUSTRY-UNIVERSITY COLLABORATION

Rank Title Teaching International  Research Citations Industry
Outlook Income
401-500 National Cheng 29.8 27.7 40.2 272 100.0

Kung University

301-350 National Chiao 329 32.0 454 342 96.9
Tung University

National Taiwan

University of
301-350 Science and 17 30.5 A5 391 922
Technology
(Taiwan Tech)
SOURCE: THE TIMES.HIGHER EDUCATION WORLD UNIVERSITY RANKINGS 2015-2016 28

TRANSFERRING RESEARCH OUTPUTS TO INDUSTRIAL APPLICATION

Name of University No.ofTechnology Transfers

o o e A D
2 National Taiwan University 677
3 National Taipei University of Technology 637
4 National Formosa University 597
5  National Taiwan University of Science and Technology 550
6 National Chiao Tung University 511
£ Fare East University 495
8 National Chung Hsing University 397
9 National Tsing Hua Umversity 387
10 National Kaohsiung University of Applied Sciences 385

25

-21-



INTERNAT IONAL TECH-TRANSFER/PATTERN CASES

In

2010.06 |Chun-Sha The PHOSPHORUS-CONTAINING DIC corporation | 2010/08/19 b i 207
Wang FLAME-RETARDANT 1":'6 11 -'3 17 965 1 .-"'9
HARDENER, AND EPOXY

RESINS CURED BY THE SAME
2011.08 |Tong-Yee Lee |APPARATUS SYSTEMS, NYU&Disney 2010:09/01 )
COMPUTER-ACCESSIELE 435000 ‘58’781
MEDIUM AND METHODS FOR
VIDEQ CROPPING,
TEMPORALLY-COHERENT
WARPING AND RETARGETING

201112 | Tzong-Yueh METHOD FOR LOWERING FEED Solis Holding 2011/12/23
Chen CONVERSION RATE Limited 16,000,000 8,539,091
201204 | Ming-shi EXCILUSIVE LICENSE Novo Nordisk 2012/04/15
Chang AGREEMENT RHEUMATOID 399.000,000 97,411,000
ARTHRITIS
2012.07 |Tzong-Yueh Cyprinus carpio koi. Seriola Solis Holding 2012/07/01 5
Chen dumenili.  Anguilla japonica and Limited 1.500.000 1.500.373

Scophthalmus maximus FOR
LOWERING FEED CONVERSION

RATE
2014.05 |Tzong-Yueh METHOD FOR LOWERING PIG Solis Holding 2014/05/15
Chen FEED CONVERSION RATE Limited 1’000’000 1001’618
201406 | Wen-Lianz System and Method for Encoding a Cisco Systems, 2014/06/10 3.000.000 1.845.650
Hwang Data Set Inc. J 7 i 2
201505 |Gwo-Giun Lee |Method and dgorithm analyrer for Inform Genomics, |2013/05/29 10.500.000 1.552.000
determining a design framework; The Inc. 2 2 =] 2

invention relates to a mehtod of
andlyang and quantifying intrinsic
parallelism  of algorithm

2015.12 |Mei-Chin FERTIBEEREEREMEAER | SanovaBiosdence [2013/11/01

= RS i 4,800,000  |4.900,989

448.846,317|126,660,799 |9

CENTERS OF EXCELLENCE
RESEARCH INITIATIVES AND INDUSTRY PRACTICE

¥ Leader in LED research
Advanced Optoelectronic Technology Center

Develop key energy technologies, and form a national energy think tank
Research Center for Energy Technology and Strategy

; ¥ Innovative medical device cluster with the greatest potentialin Asia
iMedical Device Innovation Center

e
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ADVANCED OPTOELECTRONIC TECHNOLOGY CENTER
—INTRODUCT | ON

Positioning and Research Results Social Impact
Objectives
* Interdisciplinary + 2nd in the world in number +  1stin the world in
optoelectronic technology of SCI papers on 3 major LED output
research resource fields: 2nd in the world in LED
integration platform » LED and solid state lichting oufput value
applications. * 200 graduate students /
* Intercollegiate & * GaN wide bandgap 200 workers every yeat
interdisciplinary research semiconductor materials and confributing NT$1.2
* Talent cultivation optoelectronic devices. billion to the output
« Industry-academia * ZnO wide bandgap value, and doubling the
collaboration semiconductor materials and contribution every yeat
* Technology promotion nano optoelectronic devices. « Agriculture and fishery

applications of
optoelectronic devices.

ADVANCED OPTOELECTRONIC TECHNOLOGY CENTER
—INTRODUCT ION CONNECTION IN STSP

Companies in Southern Taiwan Science Park

Number of | Number of Companies Number of Sales By
Catesory Companies of Mass Production Coé?na:t;zi;g:er i;illllnsstlrzo
17 15 Million)
Integrated circuits 0
Optoelectronics. 59 47 3
B.i.o tec’l.mo.i.o ey 62 50 3
Telecommunications 11 10 0
Precision Machinery 49 42 1
Computer & Peripheral 2 2 0 16.1
Other Industry 3 3 0 16.7
Others 3 2 0 T
Sum 206 171 i 7151.4

-23.



RESEARCH CENTER FOR

—INTRODUCT ION

Positioning and
Objectives

e Global leader in research

» National Contact Point
Taiwan

* Become a knowledge and

mformation research center

Research Results

Complete Taiwan 's 1st self-
developed floating wave power
system, floating LIDAR wind
measurements in the Taiwan
Strait.

280 kW test furnace oxygen coal
for dry flue gas carbon dioxide
concentrations is up to 94% of
the world's top level.

1st large-scale microalgae
cultivation and algal oil
production testing base.

MEDICAL DEVICE INNOVATION CENTER

—INTRODUCT | ON

Positioning and
Objectives

»  Proactively guiding
companies of this
mdustry to expand
foreign market

Research Results

IntelligentManufacturing
Research Center
Accredited for ISO13485
Medical Device Quality
Management

ENERGY TECHNOLOGY AND STRATEGY (RCETS)

Social Impact

Agssists the development of
national energy policy
Responsible for overall planning
of Taiwan’s offshore wind power
generation.
National ContactPoint of EU
FP7
Established industry alliance
sthermal insulation material
+dye sensitized solar cell industry

Social Impact

Providing Successful
Consulting for Starups of
Great Potentials

Cheng Kung Medical
Device Alliance

RAAS BROAS ol NGB
i £ 00 A RN i

Agreements for GAIA were signed by
multiple partiesin 2014.
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SATU PRESIDENTS" FORUM

NCKU Medical Device Innovation Center
have signed the MoU and established
cooperationwith the University of Malaya.
GAIA 1s established by the NCKU Medical
Device Innovation Center. Its members such . "
as SportsArt, Codent-Tech, Taiwan CareTech 2014 SATU Presidents’ Forum

«

Corporation, Matise Instruments Co., Ltd,
Nam Liong Group, 4G technology company,
and Southern Taiwan Science Park signed the
contractto establish an alliance with
University of Malaya and BioApps Sdn Bhd.
This alliance enablesthe medical equipment
developed in Taiwan to be introduced in
Malaysia; in addition.

GIGA has created a new cooperationmode
which will further promote our medical
equipment around the whole world.

36

GLOBAL ACADEMIA—-INDUSTRY ALLIANCE (GAIA)

Vision: Rapid translation of health-tech R&D in academia to
society through local industry;

SATU Presidents’ Forum <IETETs;

From P — =
. Taiwan Manufacturing
Innovation
to
Value
Creation vercoming Regulatory Barrier
. Global Healthcare
Cloud Global Talents
Digital Medical Design

Center
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C—HUB, CREATIVITY, HUMAN, URBAN, BUILT ENVIRONMENT

NEW PARADIGM FOR KACILITATING TRIPLE-HELIX INNOWITON

Thinking

Inspire creativity and innovative ideas and exchange with each other,
Prototyping

Prototyping as the 1st step to innovative ideas_
Experiencing

Multi-stage experiences from design ideas to making of products.

.
Entrepreneurship
Connect entreprencurship partners with the same business concepts and provide them with

incubation resources.

Urban Realization
By exchanging ideas and thoughts in the creative factory and thereby prototyping. students can

experience design classics in C-Hub, connect resources of industry, and bring them te the city in
practice.

AN AITERNATIVE-ENERGY

PLAN
AN “ASTAN SILICON VALLEY:
BIOTECHNOLOGY
DEVELOPMENT
IMPROVING TATVAN’S
MILITARY INDUSTRY BY
LOCALIZATION
UP GRADING PRECISION ( o
MACHINERY TO INTELLIGENT |\ :
MACHINERY @ e GREEN-ENERGY
) & INDUSTRIAL PARK

THE NATIONAL CENTER FOR RESEARCH
ON EARTHQUAKE ENGINEERING

NCKU TATNAN

HYDRAUL | CS AQUACULTURE
LABORATORY
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Each Honest Calling, each walk of life, has
its own elite, its own aristocracy based on

excellence of performance. S
-James Bryant Conant

Fifsx 4 ~ EENIRA
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