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Singapore Can Survive and Thrive
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Agile

Integrated

ÅDecide Quickly
ÅImplement Quickly
ÅChange Course Quickly

ÅWithin Organizations
ÅBetween Organizations
ÅOver Time

Open

ÅOpen to Talent
ÅOpen to Investment
ÅOpen to New Ideas

ÅBe Helpful  
ÅRelevant 
ÅInstinct for Survival

Our Competitive Advantage is Integration, Systems & Sharing  ( IS2 )



Clean + Corruption-free Society

Timeless Model of Singapore 

as a Dynamic System

Racial
Harmony

Stability

ñto build a democratic society based on justice and equality so as to achieve 
happiness, prosperity and progress for our nation.ò

Labour
Harmony

Confidence in
Singapore

People

National
Security

Government

Economic
Development

Social
Development
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Singaporeôs Happiness Depends on Peace & Security

14th May 
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THREATS
o Military
o Digital
o Terror
o Water
o Energy
o Food
o Pandemic
o Climate Change

"If you want peace, prepare for warñ
o Citizens (morally, physically & mentally 

strong) 
o Leaders
o Money ($15B)
o Land (19% of Singapore land)

Cyber -
Defenders 

We are fighting our first war now, war on COVID -19. 
TOTAL DEFENCE is called into action

Digital + 
Networked 

World
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Digital + 
Networked 

World Nature As  
Countervailing Force 

In The Physical World

Threats to Living in the Digital and Networked World
Cyber Criminals, Cyber Bullies etc

DANGER
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Overcome Water Security With Recycling Used Water Into NEWater. 

2002 National Day 
Parade, 60,000 
Singaporeans toasted 
with NEWater.

o In 1972, Singaporeôs first water masterplan included 
water reclamation. 

o In 1974, PUB built a pilot plant which failed and was 
closed after one year. PUB did not give up. 

o In 2000 ZENONôs low pressure membranes became 
available PUB constructed a pilot plant at Bedok

o It was a 28 year journey from conception to success 
of the pilot plant.  

Tan Gee Paw 
Singaporeôs 
foremost systems 
engineer

Grew from 1 
staff to 1500 
at the sale to 
GE in 2006 for 
US$300m

Dr Andrew Benedek
Founder ZENON



Will Overcome Energy Security With Future Carbon Free Energy Sources: 
Geothermal Energy, Nuclear Fission & Nuclear Fusion for Baseload Power

1014th May 2021

SPARC: Net energy-producing fusion machine using high 
temperature superconducting magnets

4th General Nuclear Power Plants

The Eavor-Loop is a closed system within which a 
proprietary working fluid is contained and circulated

Carbon Emission Targets and Energy 
Security Can Be Overcome by 2050 



EAVORTM Canadian Startup With Drilling And Piping Technology For 
Deep Geothermal Energy at ~ 5 km Below Ground
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16th February 2021, Eavor has completed a 

USD$40 million funding round.

Investors include: bp Ventures, Chevron 

Technology Ventures, Temasek, BDC Capital, 

Eversourceand Vickers Venture Partners

Eavor-LoopÊ 
o Fluids are heated by the earth and 

circulated in a closed network of pipes
o Scalable and can harvest heat in rocks to 

generate dispatchable power (power on 
demand) with zero emissions.

1st May 2020. EnexPower Germany GmbH (ñEnexò) 
and EavorTechnologies Inc. (ñEavorò) signed a letter 
of intent to form a geothermal project development 
company to construct Eavor-LoopÊ heat and power 
projects within Enexôsexisting geothermal license 
area in Bavaria, Germany.https://eavor.com/



PM in 2008 Stated the Need to Keep the Nuclear Option Open
Dec 6 2008 Straits Times

Å'I would not rule it out for the long term,' he said. 'I 
would not say never, because if global warming is a 
serious problem, if energy prices in the long term 
continue to rise, fuel prices continue to rise, and if you 
are worried about a carbon tax on top of that, then you 
have to seriously consider nuclear.' 

Å'Safety rules may evolve, there might be other 
possibilities such as putting it (a nuclear plant) 
underground,' 

Å'But we cannot put it off our mental map,' he said. 'We 
have to look ahead and be aware of the possibilities.' 

PM Lee Hsien Loong

Dec 6th 2008



Nuclear  Fusion Power Plants Under Development by Start-ups like CFS

1314th May 2021 https://cfs.energy/

ÅHigh temperature 
superconductor matured 

ÅLower-cost tokamak fusion 
systems under development

ÅCFS will build high temperature 
superconducting magnets for 
the worldôs ýrst net energy-
producing fusion machine, 
SPARC

ÅSPARC will pave the way for the 
ýrst commercially viable fusion 
power plant, ARC. 



We Need Food!

1414th May 2021

Local Production

Overcome Food Security through Research, Innovation & Enterprise Initiatives 
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Defences for Singapore to Deal with Global Threat of Climate Change 

14th May 

2021 16

National Day Rally 2019

PM Lee Hsien Loong | 18 August 2019

ñWe should treat climate change 

defences like we treat the SAF ïwith 

utmost seriousness. Work steadily at it, 

maintain a stable budget year after year, 

keep your eye on the target and do it 

over many years and several 

generations.ò

>$100 B, Over 50 to 100 Years



Create Useable Land at East Coast toDefend Against the Existential Threat 

of Sea Level Rising

1714th May 

2021

Eastern Anchorages

NDR 2019

ARTIST IMPRESSION 

Of POLDER

National Day Rally 2019

PM Lee Hsien Loong 

18 August 2019
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ñcharts ambitious and concrete targets over the next 10 years, strengthening 
Singaporeôs commitments under the UNôs 2030 Sustainable Development 
Agenda and Paris Agreement, and positioning us to achieve our long-term 
net zero emissions aspiration as soon as viable.ò
https://www.greenplan.gov.sg/



19

Politics

Economics

Social 

EnvironmentLegal 

Technology & 

Systems

Climate 

Change 

Systems 

Engineers

Engineers Are Needed to Plan, Design, Build, Operate & Maintain
Climate Change Defences 



Computer Modelling and Simulation Are Needed by Engineers to 

Plan, Design, Build, Operate & Maintain Climate Change Defences

DIGITAL
TWINSSINGAPORE

Building & Using Digital Twins To Support 
Planning & Design

Forging Shared Mental Models 

20

Digital Games & Virtual Reality To Elicit the Publicôs 
Imagination and Support
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Singaporeôs Economy Evolved Rapidly over 60 Years 

Capital Intensive

Technology Intensive

Labour Intensive

Skills Intensive

Knowledge Intensive

Industry sophistication 
& value-add

Cannot
Survive as a 

Copy Cat 

Innovation Intensive

1960 20001980 2020 204014th May 2021 22
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12th Aug 2004 28th Nov 1990 5th Jun 1959 

POPULATION

GDP
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Dr Tony Tan, Chairman NRF, Led The Transformation Of Our Economy Through 
Research, Innovation & Enterprise Initiatives 

14th May 

2021

$2B

$13B

$16B

$4B

Dr Tony Tan
Chairman NRF
2006 to 2011

$6B

$25B

$19B

24

2005, Government approved 

transforming our economy 

through Research, Innovation & 

Enterprise and to raise R&D 

spending to 3% by 2010 5 Year Government Budget for 
Research, Innovation & Enterprise

5 Year Government Budget for 
Research& Development
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Digital + Networked World

2614th May 2021

Play

Live

Learn

Work

Connect

We Now Live in a Physical-Digital World

Social Spaces

Land Transport System

Home

We Were Living in a Physical World
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PM Lee Hsien Loong launched Smart Nation
24th Nov 2014

Our Vision :ñé to use technology 
extensively and systematically, particularly 
IT. Not just piecemeal, individual gadgets, 
individual programmes and systems é but 
we have to do this systematicallyéò

ñSmart Nation ïA nation where people live meaningful and fulfilled lives, enabled 
seamlessly by technology, offering exciting opportunities for all .òPM Lee Hsien Loong

to integrate all of the 
technology and possibilities 
into a coherent and 
comprehensive whole.



Digital + Networked World

Work Play

LearnConnect

28

Live

Social
Interaction in the

Community
Play

Live

LearnConnect

Work

Healthy Babies

Happy Children

Living Happily Ever After 

TENGAH

Good Health & Wellness for All 
Require a Whole of Nation Effort 

ñSmart Nation ïA nation where people live meaningful and fulfilled lives, enabled 
seamlessly by technology, offering exciting opportunities for all .òPM Lee Hsien Loong

Happy & Healthy in the Mind and 
Body
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Health and Biomedical Sciences RIE2020 Plan
Vision: To advance health and wellness, & 

to create economic value for Singapore

Leverage Strong Science Base 

to Address National Priorities

Priority 
Therapeutic 

Areas

Cancers

1
Enable Clinically- & Cost-Effective 

Precision Medicine

Predict 

Risk
Accurate

Diagnosis
Tailor

Therapies

Reduce

Adverse

Reactions

Genomic Data of a Nation
(Build Data Vault of 1,000,000 Singaporeans in 10 Years)

2

Education, 
Awareness & 

Early Detection

Self-Management & 
Motivation

Action & 
Motivation

Behaviour ChangeBehaviour Change

TeleRehab programme enabled by technology 

Implement Effective Smart Health 

Systems3

29

Transforming and Protecting Health, Advancing Human Potential, 
Creating Economic Value Through Research, Innovation & Enterprise



Health and Biomedical Sciences RIE2020 Plan
Vision: To advance health and wellness, & 

to create economic value for Singapore

14th May 2021 30

Preconception 
and pregnancy

Early childhood Childhood Adolescence Adulthood Older adulthood

-1 0 6 yo 12 yo 19 yo 65 yo

Support use -inspired 

Science of Learning 

research 
to improve learning outcomes 

and support upskilling of workers

Enable healthy and 

meaningful longevity
with focus on prevention and 

management of frailty

Optimise prenatal and early 

childhood developmental 

outcomes 
to reduce risk of metabolic 
disease, enhance emotional 

control in later life and increase 
learning capacity

New Science of Learning in 

Education Centre ( SoLEC) at NIE 

Growing Up in Singapore Towards Healthy Outcomes 

(GUSTO)

Science of Learning research activities 
at NIE (including neuro-imaging)
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SG Medtech Innovation & Investments by Transformational Local Enterprises like Zicom

1. Endofotonics:

Å NUHS spin-off. AI platform to provide real -time risk stratification of gastric diseases

2. Biobot Surgical:

Å developed surgical robotic platform with SGH for targeted biopsy & focal therapy of 
prostate cancer

3. Histoindex:

Å collaborates with SGH Hepatology, Beijing Friendship Hospital, Mt Sinai & pharma 
companies on its tissue imaging technology to assist in the development of drugs 
for chronic NASH disease

4. Pellucid Network:

Å developed the eye screening platform for SNEC and NHG linking up all the 18 
Polyclinics in Singapore under the SiRDP program

1
3 42
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... living near greenery helps people live longer, 
healthier and happier lives. 

Prof Kua Ee Heok
Professor in Psychiatry and 
Neuroscience Yong Loo Lin 
School of Medicine, NUS

Outdoor Education: 
To develop rugged &

resilient youths14th May 2021 33
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LANSAT-8 Image 10 /03/2020  
30m resolution
Image processed by CRISP

o Grow our Green Natural Capital, & 

Biodiversity 

o Protect our biodiversity gene pools

ñNational Parks Board (NParks) will work with the community to transform 
Singapore into a City in NatureòMr Desmond Lee, 2nd Minister for National 

Development 4th Mar 2020

o Cleaner air & water, 
o Cooler temperatures,
o Benefits to health &well-being
o Competitive, & attract talent, 

investment, and visitors



Prof Khoo Teng Chye, Singaporeôs Urban Systems Architect

3514th May 2021

ñé to create ñnature based solutionsò requires a systems approach that cuts across water 
engineers, urban planners, ecologist, landscape architects, sociologists to make it happen.ò 

Digital + 
Networked World

Work Play

LearnConnect

Live
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Integration, Systems and Sharing = IS2 Will Sustain the Growth  of Our 
Nation

dt

1819

2120

IS2  

Peace 
&

Security

Social 
Develop

ment

Economic 
Develop

ment

Nature-
based 

systems

Technology 
& 

Systems


