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1. Development Status
Changes of industries and revenues in Science Parks
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1. Development Status
Products with global top rankings

1980-1994 1995-2005 2005-present
PC(1) IC foundry (1) IC foundry (1) IC foundry (1)(74%)
Monitor (1) IC design (2) IC design (2) IC design (2)(18%)
Scanner (1) DRAM (4) DRAM (2) LCD (2)(21%)
Optical disk (1) SRAM (4) LED (2) Solar cell (2)(16%)
Terminal (1) Terminal (1) LCD (2) LED (3)(20%)

Hub (1) Scanner(1)  Lan card (1)

Keyboard (1) PC (3) Modem (1) Data: ITIS (2016)
Mouse (1) NB (1)

Optical drive (1)  Hub (1) DataITIS

Lan card (1) (2004)
Data: MIC (1986) LED (2)

LCD (3)

Mouse (1)

Modem (1)

Data:ITIS (1998) *( Global ranking )(Global market share) s

1. Development Status &y
Contribution of SP to Economy in Taiwan

1. Income raise:
— GDP increase (SP contributes around 15% GDP)

— Household income and consumption competence
increase

2. Enhancing regional economy:

—Park employees and enterprises drive local consumer's
market

—Increase government tax income and personal wealth

—Promoting local manufacturing and service industry
development

3. Create new business and jobs:
-Creating 280,000 jobs
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1. Development Status

Key success factors of science parks -
Highlighting industry cluster benefits, bridging innovation gap

(1) Building cluster vision consensus
-18% of manufacturing industry
-35% of IT industry
(2) Innovation and R&D: Filling gaps of innovation,
helping innovative ideas commercialization and
production
-51% of Patents

(3)Business development:
Promoting internationalization and export expansion

-17% of Foreign Trade
-High employees’productivity (300 thousand USD/an employee/a

year)
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Growth Rate Revisited

Labor Intensive Capital Intensive Technology Intensive Knowledge-intensive
Industry Industry Industry Industry
Agricultu  Labor- Fosterthe High-Tech  Emerging Knowledge-
re, Labor- intensive  fo,ndatio  industry High-Tech based
intensive, industry,  p, for high-  sprouts industry economy is
tech takes off. the goal..
industry

Growth rate
Average per decade

) b

8

3

¢ ¥
1952 1960 1970 1980 1990 2000 2010 2016

-2

Seeming Paradox?

* Growth rate highest in low-tech period
» Steady decline during the high-tech boom

 Where was the accelerated growth in the
high-tech boom years?
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Taiwan is facing serious economic
challenges

Maturing industrial base
* Increasing international competition

Two Possible Sources for Disruptive Change

* New industries launched by early stage
technologies

— discovery driven, not improvement based

* Launching High value services
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Challenges

(A) Park industries over focus
on ICT-related industries

(B) Lack of high-level talent

(C) Limited R&D Commercialization
competence

(D) Lack of international interaction
driving force

AL
w
\&./

S

Strategies

1. Cross-domain innovation application
technology development

2. Development of biomedical industry
innovation cluster

3. Build up software industry cluster

1. Relax relevant regulations of talent
cultivation, recruiting, and keeping.

2. Cultivate innovative talents to meet
emerging technology and industry
needs

From IP to IPO

Strengthen international interaction

Challenge (A) Park industries over focus on ICT-related industries ‘\@

HSP focuses on IC and opto-electronics industries

2017 HSP Revenue
(USD B.; %)

PC Biotech, Other

Telecom
1.21; 3.6%_

1.44; 4.3%

2017 HSP Tenants

(No. of companies; %)

Biotech
79;16.1% IC

182;37%

Opto-E
85;17.3%

”/r\/lachinery
43;87%

* Foreign tenants: 74 14

Telcom.
47:9.6%
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Challenge (A) Park industries over focus on ICT-related industries

O

S
{ 3
\&m) 3

S

Strategy 1. Science park industry layout

Innovation driven

IC driven
PC driven

Knowledge intensive

Innovation focus
M

System integration
—

Technology intensive

Capital intensive

Heavy industries

Light industries

Labor intensive

US$ 3.570 @

GDP per capita (PPP')

@ USS 35.604 _
10X in 30 yrs e
Unmanned
economy
~
2010%s

!

1960°s 1970°s 1980°s 1990°s 2000’s

1: Adjusted by Purchasing Power Parity (PPP) for proper country comparison. In 2010, nominal GDP per capita is USS 18.588.

Data: IEK 360 2015/11; IEK(2017/07)

Challenge (A) Park industries over focus on

ALy
+

ICT-related industries

"
<

Strategy 2. Developing biomedical industry innovative cluster
Model of 3 Cores

Biomedical
Technology and
Product R&D
Center

HBSP

Hospital —_—

Provide clinical testing and product
verification mechanisms

Become a treatment base equipped
with leading-edge technology

Rapid developmentand
testing of the prototypes
of medical devices

Take the lead in the global
electronic biomedical
industry

Assisting R&D groups
technical transfer

R&D of GMP products

Industry &
Incubation

startups

Offering IP and global licensing
services

Business and financial assistance

and global marketing 16

22 |



Biomedical industry cluster
gradually forms up

. _ 4 i

Bird:eye view of Hsinchu Biomedical Science
Park

17

New Drugs Cluster

New Drugs

e Pharmacesticet Co. 1.

T : BEL
s S1C : AN R R A AR
HEeLRHERGNRLE Biotech

ELZHuinn
— e W0 )
Med A8 -
Molecule [REVRaLEELIE T R

uBI<KE>Pharma :&THEVAX
\ } Drugs
» ‘ @uxmn&mmﬁ
Angron Prarmacesticats Cag

Jnited BioPharma ‘
@;Bi;ll’(‘)n! Perenlx

dexceLsior ‘q MARAN

!
= /a8
JHL BIOTECH

@:nu‘y} nmReRRRN Vaccine GWOXI
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Medical Devices Cluster LY

-

@ QAOE BIOYEK

AT 4Orn

cimepr [lanoRay

ENERGY RESOURCES
INTERNATIONAL CO,, LTD.

»rmjm_;manw‘ngd

SOMNICS [hTwBM

urgical and
Therapeutic

GIMER ]0[ Advanced Biomedical
Products <= P Rkt

Medical

twsc

®BHLE icares”
blodenta ©Bioli

uuuuuuuuuuuuuuu
oA Sotuben Provider WAL E

322 QUARKBID &2 tBPC

uuuuuuuu

’-’ PERSONAL jr W?OEb'Q

GENOMICS

In Vitro
Diagnostic
Products

Assistive
Products

.5 LifeOS Genomics

S wittrom

Vous Heallh Parter

19
&)
The revenue of the Hsinchu Biomedical Science Park in
2018(from January to June) is 168 million NTD. It grew
45 % comparing to the same period in 2017.
100 million NTD Revenue Growth
J_ mm B I I I I
2011 2013 2014 2016 2017 2018(1-6)
Year
20
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Challenge (A) Park industries over focus on ICT-related industries “@)

Strategy 3. Forming software innovative cluster - HSP Smart

Software Center

(L0 T LR

Combing software and
hardware to create a
model

Challenge (B) Lack of high-level talent

High-level talent concentrated in the higher education sectors,
Lack of high-level talent involved in industrial advanced

technology research

M Private Nonprofrt H|ghleveIEdu Government ® Enterprise

100% - 100% -

90% - 1172

Master Bachelor College Other

2009

2114 90%

29.47 k]
80% -| 80% |
70% - 70%
60% - 14.12 e
50% - 50% -
40% - 40% -
30% - 30%
20% - 1528 20% -
10%’ 10% -
096- 0%—

17.18

8.65
11.56
16.17 I

« Coping with industry trends
and government policy, outline
software as core of new
generation of park industry.
Solidifying expertise of high-
tech industry at the HSP and
moving forward to software
industry development via
supports of existent hardware
industries

21

o"ﬂ"q
o

, M Private Nonprofit  Highlevel Edu. = Government ® Enterprise

238"

20.64

Master Bachelor College

2015

R&D Talent Distribution in Taiwan

* Data source: MOST statistics

Other

22
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Source: Ministry of Education, Culture, Sports, Science and Technology, Japan

The Rate of Ph.D. Talents Employed by the Industries

(82)
\

183
B 163

156 151

v
W AL BRI B ERSFHEEAAREE. XE
[£"NSF, SESTAT”.
ZDithDEL"OECD Science, Technology, and R&D
Statistics” DT —2%E &I FEER

AN

(Country (%

Ireland 18.3
Austria 16.3
U.S.A. 10

Singapore 7.7
Taiwan 4.7

Itis animportant issue
to find how to elevate
the rate of the Ph.D.
talents employed by the
industries.

Challenge (B) Lack of high-level talent &

Strategy 1. Cultivating, recruiting, and keeping talent and relevant
regulations relax

o Program implementation
Innovations....

Fields ¥ i
Science parks +

» Connecting with Silicon

Strengthen R&D

transfer mechanism » Cultivating talents with global vision

> Cr:;s—domaintalent » Create friendly environment:
needs

» Promoteinternational Mechanism » Regulation Relax
cooperation environment

» Innovative entrepreneurship

environment establishment » Deepen cooperation between

» Industry-academia industry and academia
cooperation and incubation o

> :I‘atlient_ recruitand innovation ey ot 3 » Major ar‘\d minor industry-
S interaction academia alliances
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Challenge (C) Limited R&D commercialization competence @)
Scientific Merit Outcome
R&D Investment

Focus

High Winning Launch to / of MOST

Awards New Industries <«

Scientific
Merit Current
Concentration
of Taiwan
; Support

Low E: b!:: Existing

P Industry

Low High

Scientific Merit Potential for Commercialization
25

AR
~ ﬁ’«
S

Challenge (C) Limited R&D commercialization competence

Technology transfer is not systematic enough, creativity needs to give
value for commercialization.

Nuremberg Invention Awards Gained 18 Gold Medals-
-the Best Achievement for Taiwan in recent years

6006
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Challenge (C) Limited R&D commercialization competence m

Strategy: Promoting from IP to IPO Sta{]t frlom
€ Enhance R&D outcomes for market SECnaion),
needs teams, and
1. Solicited Targets market!

€ Driving campus ventures atmosphere
1.Host innovative activities and social links
2.Host venture programs or linked projects

4 Cultivate young entrepreneurs
1.Hosting entrepreneurs programs
2. Cultivating camps with depth

€ Guide in market mechanism, provide
crucial resources
1. Relationship
2. Capital

Results

» Driving campus venture

- Selecting 60 ~ 100 entrepreneurial teams from universities every year
- Carrying out in-depth training and industry counseling
- Helping match venturing to enhance the success rate of entrepreneurship

Item 2013 2014 2015 2016 2017 2018 Total
Projects 453 403 276 273 264 332 2,001
Teams | 80 81 = 80 80 79 80 480
Trainees 446 469 431 447 390 364 2,547

» Encouraging startups

- Numberof new companies: 144
- Job creation (number of startup employees): 596
- Accumulated paid-up capital: 49 million USD

- Total fund-raising of startups: 80 million USD
Updated : 2018.10.15
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i H ‘:@)
Integration of entrepreneurial resources

;,;751;3 Build-up service platform

g’ Young Entrepreneur's Studio
« Exclusive fields ‘ Mer;tor; ladvi
« Innovative service * Professional a Iwce
- Regulations relax * Venture Capita

 Talent offers
» Technical source

« Entrepreneurial : ' /- Technical cooperation
living water ' ol

o
S
Q
~
M
0
O
(o]

o
Q)
(o]
=,
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Challenge (D) - Lack of international interaction o
driving force

Driving force of government sectors for international
interaction is not enough, with limited effect

e — S
Canada: UK: Manchester Russia: Moscow State Uni.
* British Columbia g F .ol
- A ae . =Y
Quebec Metro b - ,«&m{; o B

Wﬁr’" Foo TT e AN
France: Sophia Antipolis ‘
2 I . _p P " Sweden: Mjardevi, AB

N 8 A K /\J % - i > =
| | : - ‘ - .
Spain: Andalucia - 2 Korea:

us: Turkey: Hacettepe . "Gyeonggl Technopark
:SNaMn(liJia i N '/ Japan:
+San Jose = India: Indian Institute of b «Kitakyushu
Tri-Cities Technology Hyderabad . Yokasuka
s Arrowhead feins .« s " *Kyoto
«California St. Uni. Thailand: Thailand Science Park . |
»City of Baton Rouge [~ . >
*Economic Develop. Alliance for Business ' Vietnam: Hoa Lac Hi-tech Park

+University of Maryland "

Brazil: by ASPA
*Uni. of RGande Do Norte
*The Pontificia Universidade Catolica Do Rio Grande Do Sul
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2025 global trend

irtual reality social
integration

Cross-domain technology
integration
Aging population
Extreme Climate as
Common

Energy efficiency
Friendly environment and
manufacturing reviving

Regional giants
competition
Regional economy
transfer

"
) " 2 L/ 4

LiA
 HERRRRRRNNNEND

Global Trend in 2025

|eusig

SuiBy

ulewop-ssod) e1ewl|d

Impact on Taiwan

Big data drives new type of
services

Diversified development of
mobile communication and
Al in life

Aging society demands and
challenges continue

Transformation family
structure and lifestyle

mate changes pus

demands of disaster
Energy saving and reuse

Talent demand drives
international immigration

Development of Mainland

China moves global

economic _gravity

Description

Al robots, big data cause a new revolution in
manufacturing

AR/VR technology breakthrough and popularization
drive a break of virtual reality

Emergence of a super-aging society. demand for health
care. precision medicine. genetic engineering. etc.
Decline in labor uses and increase of demand for smart
automation in manufacturing

Recycling economy-related renewable energy and
energy resource recycling technology turn to be more
important

Green consumption and environmental protection
demands are more emphasized (there will be regulatory
issues)

Increased demand for cross-domain talent (regional and
sectoral)

Highly linked network society

Rise of big countries and new south-bound countries
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Industry Development Roadmap

Solve social problems, create emerging markets

Future scenario:
Smart life
Health care
Sustainability

Related industries & responding technical

areas

23
33

Data source:IEK, ITRI (2017.06) ; HSPB

1. Digital Economy

Kingdom 4

United ,‘é;.'—;
<%

- C 4

. f"z"‘
L De
$1168

Singapore

Valuation ss08
Industry
B Big Data I e Tech Healthcare I obile Software pmy <ocial =
B Cybersecurity EEEEEN Fin Tech [N \Dlernet Software mummmy On Demand . R/AR :‘:a
— CCONTOCS/ N Hordware N Media W fool Estate WS Other 58
Article & Sources: N ) aok
::::z nct/al(l-(\os/ orn-c: 2017 h OWM u C h

» Ubiquitous artificial intelligence, deepening advent of digital life style
* Using smart technology to flip industry competitive elements and business models
* Smart technology redefines future of digital society and the VR world

Source: IDC Taiwan Future Scapes 2017 34
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2. Aged & Less Kids

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

[l Non-aging society B Aging society 0 Aged society O Super-aged society ]

Sources: Calculated from UN (2009) and p ions by the Dep of Manpx Planning, Taipei.
Note: Aging society, aged society, and super-aged society refers a country at which the proportion of elderly 65 and older exceeds 7%, 14%, and 20%,
respectively. The sources have information up to 2050. The numbers between 2050 - 2055 are projections by authors.

* Opportunities: medical care, smart IoT, biotech, communications and
tourism, etc.

3. Climate changes

2000 2010 200 2000 240 220 200 00 22080

Building Sector CO, Emissions Projections 2000 - 2040

Sowce Achitactas 3090 Duts adapted borm e Workd Bk COJ aemvanons hom esciertl'
Dktngs wnd commanl e b Warvces o Pe B Plemanonel Erergy Outiock 204 Xl

Deveicong _ _ .
M0 Developed
2500 % Cous ™ =
P
- 27 C
2015 ’ :
2000 | ’ :
P !
K z
gi -
1500 ] !
(-3 :
vy e e -
- :
gz;m_ﬂ"—"- i
wi :
r3 ;
gf i ;
Ug !
5001 " omissions ! :
| 20002018 Projected L Trend
0 T T T T T T T T .

* Opportunity: Clean technology R&D continues to grow: including
sewage treatment, onshore wind power, solar photovoltaic, electric
vehicles, biomass energy and small hydropower

Source: ITRL, IEK; KPMG
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4. Crossing Boundaries

Size of the global middie class as measured in millions of people

Share of global [I] 25% [l 22-36%
mddecass mcex [ stee%

-~

* Opportunity: Increased demand for cross-border work, robots and Al
alleviate manpower shortages

Figure 8: The mismatch between supply and demand for talent in 2021

Strongest trend Demand and supply for Strongest trend
talent surplus talent in balance i
v
III 3333
X LTSN ' S8 S & oS 0.
LR L L
SFS KF T g & 8
$ 34 @°§ & § Qs:?g & S Q
Notes
1. The table ranks countries according to how their talent gaps are expected to evoive over the next decade.
2. Talent deficits are shown as red (neg: talent as green (positive numbers), and
broad balance as yellow.

3. Numbers report the average annual % change of the deficit/surplus.




Health care

¢ Smart embedded
medical devices

* Agriculture Bio
*Gene Eng.
*Renewable enest

Sustainability Smart life

» New materials
Green-house gas reduction]
nergy reuse technology

s © Clouc_l cpmputin
* 3D printing
« Blockchain

39
Data source:IEK, ITRI (2017.06)

Future social scenario—Smart life

i Cope with digital
=3 = i economy and future
Manufacturing _ Cloud IoT i application demand
revolution and U \_/ i trend, strengthening

i integration of multi- i
i industry and new value :
- ‘ : of industrial fusion. :
: Intelligent :
i automation replaces
i human work :

: : 5 i \_computer = 3D

i pushing application  : P it @my Innovation and
: of new technology W norms of digital
: : : obots

i to a higher value of economy

: innovation and labor :

: competitiveness. :

Jjob changes

Related industries

Digital technology industry(information software and services, network
communications services...)
Digital technology application industry (manufacturing, financial technology...)

40
Data source:IEK, ITRI (2017.06)
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Future social scenario—Health care

High quality
human life

) Healthy
agmg era Agrculure fBemands of AR, VR, |
Biotech Smart i smart assistant, etc,,

( -. robots o i to meet expectatxons :
_. , | srquality life :
;Medlcal H \A_I/ .................................... -
i technologies bring Safer food
:aging era S securi
i Constructing elderly i @'?a/ syster;y
i surroundings with N

“Smart R 0 ~

:the necessary

i embedded | egene "PUrsuit of tieatthy diét
iinfrastructure, such \dem‘es/ S % and nutrition, safety, i

ias trensport, care, : delicacy, highly
i medical, etc. : customer-oriented

i ................................... .F Re'ated indUStries
e Sports and fitness «Health management e Life support industry

e Biotechnology medical materials e Construction and housing
¢ Home accessibility and repair e Agricultural biotechnology industry

Data source:IEK, ITRI (2017.06)
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Future social scenario—Sustainability

Environmentand
Development of e Biological
circular economy Big N \\ Management
Energy re- Qa_ta/ ~ Reuse
___________________________ use tech. energy AN e
{ iExtreme weather :

genwronmental
ipollution and other
lissues to make
inatural disasters

i Rapid dipletion of

i resources, Genetic \
i recycling has @

: become an :
: important goal in o iintensified and
iinfluence ecological

i the production i ( Al ) | housegas i

: and consumption U \wtﬁﬂ/ ienvironment.

i process. iForecast and adapt
: : iof environmental

Related industries ichange.

Chemical raw materials, fertilizer, nitrogen compounds, plastic rubber raw materials and man-made fiber
manufacturing, basic metal manufacturing, electronic components manufacturing, automotive and its
parts manufacturing, new energy industry, energy saving and environmental protection industry

42
Data source:IEK, ITRI (2017.06)
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4. Conclusion

1. Innovation Based on Humans’ Needs for Future
Development

To cope with future social challenges, layout of
innovative industry chances, focus on integrated
industry competence

« Demands of aging society
« Smart life
« Sustainability
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Master User Ecosystems

Ga amazon m=
(3% Alphabet @T'@SUIl E= Microsoft A..(.(Z

User-centric

Manufacturing
rLexTronics )Y JABIL

FOXconn
(33 HON HAI

2. Develop Emerging Technologies Based on
Existing Strength

To cope with park features, create high value-
added innovation businesses

« Advanced semiconductor manufacturing
process

« Smart manufacturing

« Smart biomedicine

- Software services
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Development Plan for Future 10
Years

Pioneering
cutting-edge
Fields

< Integrated application

Al

okisting technologies

Semiconductor/IC design

Smart machinery Big Data
Biotechnology Internet of Things
Blecommunication Software service

3. Begin with the End in Mind

To look into the future make policies that
are more resilient to the future.

Turning the park into a realization base of next
generation of innovative industries as vision.

« Industry: innovative applications

« Environment: energy-saving and storage, circular
economy, and being intelligentto optimize park
functions

« Network: integration of industries, government,
academia, and R&D organizations, promotion of
international interaction
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4.The role and important of science parks @)

IndUStry * Promote cooperation
Intearation of diversified
industries to induce

innovation

* Strengthen regional
cooperation, and
coherence of resources

. P
‘ Science

Resource J
leverage |

R Network
| Link

* Guide multi-party and
local participation, and
create an atmosphere of
innovation

* Create a user-centric

digital platform or Innovation
virtual community Driver =

Data source: IEK, ITRI (2017/07)

= o .

4 Smart administrative services

9 Big data networkin
2 g @ Strengthen regional

applications

5 cooperation
# Self-driving test venue # Cross-domain resources
@ Park smarttraffic control integration

(1) 0

@ Nurturing venture startups
#Industryveteranmentor
counseling
@ Assisting startups

3 operation and global links

@ Intelligent workplace

@ New software clusters

# Training software
professionals

50
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Development Strategy of Next General Science parks

Bridging innovation gap, promoting manufacturersto produce

innovative chain reaction

Deep exchange between park manufacturers and start-up
companies

Digitalization of existing park services, mobilization, and artificial
intelligence

Strengthen regional cooperation, form up development vision,
and jointly build an open science and technology innovation
system

Form up Public-Private-People-Partnership Committee,
conducting regional innovation and development strategy,
assisting technology commercialization, based on specific
developmentissues, the compilation of the Technology, needs,
research, policy and other resources

51

PO
. ‘q
% ]
| 3
X, s

O
L

Guide local multi-industry participation and provide innovative
experimental environment

« Through the policy incentives, to promote multi-industry

collaboration, and derive emerging industries, products and
services, and the whole city acts as a new technology application
Living Labs.

Attention on talent, encouraging civilians to participate in social

Vil innovation, implementing people-oriented innovation model

« Develop online platform, allowing all ages to participate in

different stages of product design and evaluation of new services

« Expand living ecology of the science park, such as R&D, retail

activities, living space, seminar space, etc.

* |EK, ITRI (2017.07)
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Welcome to
the 22th ASPA Annual Conference
November 2019
In
Hsinchu Taiwan

2018.10.23
Technopark 20t Anniversary Ceremony, Daegu, Korea
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