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esearch Innovation and nterprise (RIE)
INTEGRAL TO SINGAPORE’S ECONOMIC STRATEGY

GDP S$B GDP Per Capita S$K
450 2017 GDP 130
— S$447.3B 110
350
90
300 1991
First National
250 70
SINGAPORE Technology Plan
200 L] Y 50
150 i "
100 1960 GDP -_
50 S$2.2B 10
0 i : ! .10
1960 1970 1980 1990 2000 2010
Labour Skill Capital Technology in?g\?:::z:gtfaf‘e d
intensive intensive intensive intensive

economy
RIE became the
cornerstone of
economic
development

MNC-led industrial
development surging.
Manufacturing
evolving with greater
sophistication

Low-end commerce
with only handful
of industries
catering to domestic
consumption

Passion
Agency for Made
Science, Technology N
and Research Possible

Global offshoring
directed heavy
emphasis on
technology

Move to capital
intensive & high
technology
industries, as local
wages swelled

SINGAPORE
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Industry Universities National Talent Base

Priorities

INNOVATION

PUBLIC
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SINGAPORE’S SUSTAINED
COMMITMENT TO RIE

It National National Science and Science and Research Research
technology science and technology 2005 technology 2010 innovation innovation
plan technology Plan enterprise 2015 enterprise 2020
$2bil $4bil $6bil $13.9bil $16.1bil $19bil
1991 - 1995 1996 - 2000 2001 - 2005 2006 - 2010 2011 -2015 2016 - 2020
o 04

Ensure excellent Strengthen flow | Greater national | Sustain a robust Ensure Emphasis on
science and invest through from coordination and diverse responsiveness competitive
strategically in research to of multi- research base and to pursue new funding

curiosity driven
and mission
oriented research

economic and
societal impact

stakeholder and
multi-disciplinary
collaboration

innovation
workforce

opportunities and
technology
developments
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National R&D Ecology (a shift in paradigm)-
DOMAIN-BASED GOVERNANCE FRAMEWORK

Prioritisation of RIE agenda into four technology
domains aligned to areas of competitive advantage and/or national needs

Advanced Manufacturing Health and Biomedical Services and Digital Urban Solutions and

and Engineering (AME)

Support growth &
competitiveness of

Sciences (HBMS)

Advance human health &
wellness, and create
economic value for

Economy (SDE)

Leverage digital innovation
to create economic

Sustainability (USS)

Develop a sustainable &
livable city through

manufacturing &
engineering sectors

opportunities and meet
national priorities

integrated solutions for

Singapore & Singaporeans Singapore and the world

@ Academic Build up a significant base of capabilities and a pipeline of ideas that can drive
research the next phase of growth

@ Manpower

Innovation &
Enterprise

©

Cross-cutting

Programmes Build a strong research and innovation community

(Horizontals)

Build a strong core of innovative enterprises that drive value creation and
economic competitiveness

Passion
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Key Government Agencies in the RIE Framework

Prime Research, Innovation and Enterprise Council
Minister’s .
Office chaired by PM Lee

|
|
Ministries & :
i |
R&D Academic  Economic ESG  A*STAR National Agel\rl‘;'lfs*' |
Funding Research Devt Medical :
Bodies Council Board Research I MNCs,
Council | LLEs, SMEs
I and start-
oversees funding 1' Academic  CREATE | UPS
: " Oversees funding 1 ax cademic I
Universities 17" : A*STAR )
R&D | incentivesto | Research ~ Medical and Other ' o hqrate
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SINGAPORE’S RIE LANDSCAPE

R s
Nanyang Technological Biopolis and
University Fusionopolis

D

AN

SUTD

Cleantech
Park

Tuas
Biomedical Park

Duke-NUS
Medical School

National University Science Park . ' . .
Singapore Management University

of Singapore
| r
LEGEND % A*STAR
@® Academia
@® |ndustrial
Parks
|
8
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Agency for
Science, Technology
and Research

SINGAPORE’S RIE Community
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http://www.singhealth.com.sg/

National R&D and I&E Outcomes Orientation:
VALUE CREATION & CAPTURE IN RIE 2020

Public Sector R&D Innovation & Business Economic
Commercialisation Outcomes Outcomes

Research T VNG
Collaborations nchor
- o’ Investments GDP Growth
Research
( R&D Centres & )
N Joint Labs )
\_ J Enable Growth Good Jobs
Contract R&D of LLEs and _ for
2 ) SMEs Singaporeans
f Licensing & N
Technology Technology ~
Development \ Adoption y Foster a Positioning
Vibrant Start- Economy for
\_ ) Spin-offs Up Ecosystem) the Future
[ Talent & Infrastructure
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Illustrating VALUE CREATION

KNOWLEDGE CREATION VALUE CREATION VALUE CAPTURE

Public Sector R&D IoEUer & Business Economic
Commercialisation Outcomes Outcomes

Research Collaboratlons
* Joint Labs Anchor MNC
+ MRCA/RCA GDP Growth
+ Contract R&D Investments
Research + Productisation Efforts
\" Follow-the-Partner y,
\_ ) /Technology Adoptlon\ Enable Growth Good Jobs
. ,_%Teﬁs,ng of LLEs and for
4 N\ « *FoM Initiatives (Model SMEs Singaporeans
Technology Factories, Tech Depot,
Develobpment Tech Access)
P + Tech Extension Partnership
National Platforms \_TACEngagements / Foster a Positioning
4 Spin-offs N Vibrant Start- Economy for
\_ ) . Spin-offs Up Ecosystem the Future
\. J

FoM: Future of
[ * T-Up Secondment + A*STAR Collaborative ] L el

Talent * Technical Advisor Infrastructure Commerce Marketplace (U8 EEEHES £l

. technology roadmapping
» Entrepreneurship (ACCM) TAC: Trade associations

and chambers of
commerce




Agency for Science, Technology and Research
(A*STAR)

MISSION

We advance science and develop innovative technology to further economic growth and improve lives

Biomedical Research | . Sci.ence & . A*STAR Graduate
Council (BMRC) | Engineering Research Academy
- Council (SERC)}———__ . o
T e ) ~—>Open Tunovalion Hetivitics
| I Research Entities 9 Research Entities Commercialisation Scholarships
\_’—,’_ﬁ_,
0Co 7))
st @
Researct: Performens
>5,200 >4,100 ~ 40%
Staff Researchers, Engineers and from 61 countries

Technical Support Staff
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A*STAR Research Institutes

Bioinformatics  Singapore Institute of Skin Research  Experimental
Institute (BII) Bioimaging Medical Institute of Biotherapeutics
2001 Consortium Biology (IMB)  Singapore Centre (EBC) 2017
(SBIC) 2004 2006 (SRIS)
2013

Singapore Experimental
Immunology Therapeutics
Network (SIgN) Centre (ETC)
2005 2006

Institute of

Molecular &
Cell Biology
(IMCB) 1985

Bioprocessing Genome Institute of Singapore Drug
Technology Institute of Bioengineering Institute for Discovery and
Institute (BTI) Singapore & Clinical Development
1990 (GIS) 2000 Nanotechnology  Sciences (D3) 2012
(IBN) 2003 (SICS) 2006
4 4 >
1970 1990 2000 2010
Biopolis Biopolis Fusionopolis
Phase | Phase Il Phase |
(2003) (2006) (2008)
Passion
?g:nq f'I'::“Fn:hnolo Made
aﬁd R?sle:“h ¥ Possible —— 13
SINGAPORE

About A*STAR
April 2018



A*STAR’s MODALITIES FOR OPEN INNOVATION

Many to One Many to Many
STRATEGIC PARTNERSHIP CONSORTIA 8

PUBLIC
AGENCY

RI: Research Institute

A*STAR PUBLIC
A*STARRI RI AGENCY

IHL: Institute of
Higher Learning

MNC: Multi-National

RIs/PUBLIC AGENCIES INVOLVED

One to One One to Many
PARTNERSHIPS | PROJECTS CONSORTIA Company
LE: Local Enterprise
A*STARRI
A*STARRI
SME: Small & Medium

Enterprise

COMPANIES ENGAGED

Passion
’ Agency for Made
/{ Science, Technology N
@l and Research Possible
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A*STAR’S ACHIEVEMENTS FY17

» Achieved around . = J » Seconded over 60

$340 million of R&D

spending through industry
projects, an increase of over
50% from $220 million in FY16

A*STAR Research
Scientists & Engineers to
56 local enterprises

* Help improve products and
services in sectors including
engineering, infocomms,
biotechs, chemicals &
electronics

More significantly, R&D spending
by local enterprises outpaced
this increase, growing by more

than 60%

» More local

enterprises taking up
A*STAR licenses

* 3/4 of over 260 licensing deals

were with local enterprises
Compared to about 60% of 235

licenses that went to local
enterprises in FY16

Worked on over

2,100 R&D projects

with companies, a 20%
increase over FY16

Y5 of the total industry projects
were with local enterprises for

both years - * Licenses were deployed to
companies in various sectors
# @ :aS:iO-n including digital technology,
e T Iy RES advanced manufacturing, biotech &
and Research Possible

medtech



Riz/PUBLIC AGENCIES INVOLVED

One to One
ENGAGEMENTS

Building partnerships
with companies in
targeted research areas

M'ml.ritl'(hi M'uwtuhf:r\,r
O . ot “r“ D
iLe J

One to One One to Many
PARTHERSHIPS | PROUELTS ONSDRTIA

y X ¢ I [
e | -
N I.r £

COMPANIES ENGAGED

Passion
Agency for Made
Science, Technology -
and Research Possible

SINGAPORE

Setting up a center of —] APPLIED
Excellence in Advanced inste of MATERIALS.

. . . T Microelectronics think it. apply it”
Packaging in Singapore '

R&D Project with Rohm z ROHM

Semiconductor on AI Chlp Institute of SEMICONDUCTOR

Microelectronics
A*STAR

NovogeneAlT — GIS: Next Generation
Sequencing and Bioinformatics center

a Genome Institute N‘:ﬁvoge n CA | T

of Singapore
A*STAR

Public-private partnership between A*STAR
and a JV between Novogene and AlTbiotech

16



OPEN INNOVATION
ONE TO MANY

One to Many Industrial Consortium on Nanoimprint

Consortia To demonstrate applications of nanoimprint technology and

) ) ) develop roll-to-roll nanoimprinting
Leveraging an Rl to bring companies

SOLVES HOYA &Nypro InNnoXx d?sa @ NTTAT
together to collaborate on 5
areoe)} > \ e
common research areas [ R M. < (NLE = 43

Fan-out Wafer Level Packaging Consortium

Many to One Many to Many
STRATEGIC PARTNERSHIP CONSORTIA

PUBLIC
AGENCY
A STAR PUBLIC
A STARRI AGENCY

Platform for testing, developing new advanced packaging
processes as well as high-volume manufacturing

Restoration (TOHO)
N

O AERHER M wutcke &isofta.

One to One One to Many
PARTNERSHIPS | PROJECTS CONSORTIA

Kingyoup Optronics

’ R M
=) I iy .
A*STARRI
e ( Veibam ol

JSR Corporation & JCET é orbotech TEWA
. S'TAT@' TOWA CORPORATION

RIs/PUBLIC AGENCIES INVOLVED

COMPANIES ENGAGED

Passion
Agency for Made
Science, Technology N
and Research Possible
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OPEN INNOVATION
MANY TO ONE

Strategic Partnerships

Integrating scientific capabilities across
disciplines for impact

Many to One
STRATEGIC PARTNERSHIP

PUBLIC
AGENCY

Many to Many
CONSORTIA

00

A'STAR PUBLIC
RI AGENCY

A’STARRI

One to One
PARTNERSHIPS | PROJECTS

A*STARRI

COMPANIES ENGAGED

Passion
Agency for Made
Science, Technology N
and Research Possible

One to Many
CONSORTIA

@ ASTARK G

RIs/PUBLIC AGENCIES INVOLVED

SINGAPORE

A*STAR-Singapore Airlines

Master Research Collaboration

5-year MRCA in innovations and
solutions for the Aviation sector
(e.g. joint lab on predictive analytics
for aircraft engine components
launched in July 2018)

SINGAPORE
AIRLINES

A*STAR - P&G MRCA
NUH ﬂ

=X 1I:l:IIHI:L':lGII:i.I. = NUS 5 i g!,
* $250 million, 32,000 sqm facility F Q@ b

e

Agency for
Scierce. Technology
and Research

%‘:—u ﬁ‘l \O

= 500-man Singapore Innovation
Centre

= MRCA renewal in Aug 2018

= Beauty and grooming, health and
well-being & household care




OPEN INNOVATION
MANY TO MANY

EpiGen Consortium

Many to Many

3 Countries

5 Member institutes = P
30 Principal Investigators EplGen'
200 SCIentIStS GLOBAL RESEARCH CONSORTIUM

Multiple industry Collaborators

Consortia

Creating effective platforms for both
public and private sectors to
collaborate

Good Food, Good Life

! @%9§ Southampien m

Many to One
STRATEGIC PARTNERSHIP

PUBLIC
AGENCY
A’STARRI

Many to Many
CONSORTIA

A'STAR PUBLIC
RI AGENCY

Agency for
Science, Technology
and Research
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Biopolis and Fusionopolis

Fusionopolis

Biopolis

Passion
Agency for Made
Science, Technology -
and Research Possible

SINGAPORE -




SINGAPORE’S ONE-NORTH

Co-location of research institutes and industry to bring together public and private R&D
activities and synergise the knowledge of different domains for open innovation

IE Biopolis
‘ Biomed hub

Phase 1to 5 ‘L‘ﬂ‘;ﬁﬁj@
46,000 > 5,600 employees Y Meuns

Knowledge workers

Ao

> 335,000 sqm (GFA) / 2

Biopolis 1
1) Chromos
2) Centros
3) Matrix
4) Genome
J Proteos
J Nanos

Companies

Fusionopolis
Science & Engineering hub
» 10,400 employees

» 312,000 sgm (GFA)
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Startups Ecosystem:
800 Startups in a single location




AMTA is a “Whole-of-Government”
effort to empower Singapore’s
workforce in Advanced Manufacturing
technologies with the following vision:

Advanced Manufacturing Training Academy (AMTA):

Training Manpower for Key Industr/es (An RTO S propOSIt/on)

Provide thought leadership on
Advanced Manufacturing Training

Academy to develop and provide
practice-oriented advanced
manufacturing courses using higher-
end, state-of-the-art equipment and
processes.

Programmes will focus on:
. Applied-learning

. Industry-centric
environments(with >70
different companies as
members)

. Real Industry 4.0
applications and challenges

Located at CleanTech Park with
1300 square meters to
accommodate 2000 trainees a year
and use existing advanced
equipment at A*STAR Research
Entities (ARTC, SIMTech), and
Institutes of Higher Learning

—r '
_Industry 4.0 and the |
Future of Manufacturing

* Practice Oriented
Training

* Applied Learning
Environment



Agency for
Science, Technology
and Research

SINGAPORE

CREATING GROWTH, ENHANCING LIVES

THANK YOU

Passion
Made
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