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What we strive for

"= To be the ‘Thought Leader’ of the nation for matters
related to science, engineering, technology and
innovation.

= To pursue excellence in the fields of science, engineering
and technology for the benefit of all.

7 \

AKADEMI
SAINS

MALAYSIA
.I

s

Academy of Sciences Malaysia
Think Science. Celebrate Technology.Inspire Innovation

An agency under the Ministry of Science, Technology & Innovation



Honorary 2 Senior 29 Fellows 44Associates
Fellows Fellows

@ MALE: 82% (267) @) FEMAL

Inf tion Technol & @ i
nformationTecnooioay & 10 Bt A2 72

e 60 8E =28 43
Healthl\/é%?(;(r:ﬁ:lei 60 ‘tS"@ f'.? 34
Temiel 36 A& &l O

staff: /O Experts: 155

TRSM

E: 18% (59)

Biological, Agricultural &
Environmental Sciences

Mathematics, Physics &
Earth Sciences

Science & Technology
Development Industry

Social Sciences &
Humanities

139

YSN



1.0 Global Scenario
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GLOBAL OUTLOOK Eae

TOP 5 MEGA TRENDS TOP 5 GLOBAL RISKS

RAPID URBANISATION EXTREME WEATHER EVENTS

LARGE-SCALE INVOLUNTARY
a7 MIGRATION

DEMOGRAPHIC &
SOCIAL CHANGE

MAJOR NATURAL
DISASTERS

TECHNOLOGICAL
BREAKTHROUGHS

SHIFT IN GLOBAL
ECONOMIC POWER

LARGE-SCALE
TERRORIST ATTACKS

MASSIVE INCIDENTS OF
DATA FRAUD/THEFT

CLIMATE CHANGE &
RESOURCE SCARCITY




UNITED KINGDOM

Smart & Sustainable Nation
2 0 5 0 EUROPEAN UNION
V I S I 0 N Sustainable Lifestyles

IN OTHER NATIONS FINLAND
Sustainable Development

JAPAN
Society 5.0 (Super Smart Society)

*#"  CHINA
E Major power in SET

@greative s
commol : [ S L r T

@@C:S -, SINGAPORE

This work is licensed under a i e Smart Natlon

Creative Commons Attribution-
NonCommercial-NoDerivatives
4.0 International License.

AUSTRALIA
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SAINS
FOURTH A
INDUSTRIAL UNITED KISI\IGD()M20 2020
Innov K Str 16-
REVOLUTION ovate DIt Strateay 2016
Adoption in other nations ITALY

Fabbrica del Futuro
(Factory of the Future)

JAPAN
Japan Revitalisation
Strategy 2016
USA FRANCE CHINA
Smart Industry of — '‘Made in China 2025’
Manufacturing y . the Future National Initiative

Leadership . s P )
Coalition 8 . ol SOUTH KOREA
3 T WE " Roadmap for
SINGAPORE - _ : Fourth Industrial
_ Research Innovatio, ~ * Revolution
creatwe Enterprise 202 -
commons

Plan (RIE2020)

®®@ GdE RMANY g under Sixth Science
Industrie 4.0 under & Technology Plan )v Fourth Industrial Revolution
Dokl German High Tech T O
NonCommercial-NoDerivatives P
4.0 International License. >

‘‘‘‘‘‘‘‘ Strategy 2020 Action Plan Industry 4.0

(Smart Manufacturing Industry)

Source: Compiled by ASM



China’s Belt and Road will Reshape the 215t Century

Economy
\ CHINA-MONGOLIA-RUSSIA ECONOMIC CORRIDOR
------__
CHINA-CENTRAL ASIA-WEST ASIA
ECONOMIC CORRIDOR
NEW EURASIA LAND BRIDGE
ECONOMIC CORRIDOR

CHINA-PAKISTAN
ECONOMIC CORRIDOR
CHINA-INDOCHINA PENINSULA

BANGLADESH-CHINA-INDIA-MYANMAR ECONOMIC CORRIDOR
ECONOMIC CORRIDOR
65 countries
3 continents
5 Forecast to boost trade to
routes US 2.5 tn per year in the next
6 international economic co-operation corridors decade and reaching 63% of
3090 of the world’s GDP the world population.

Source:  The Economist Intelligence Unit, 2016
The Fung Business Intelligence Centre, 2016



TRANSFORMATION FROM
TRADITIONAL TO NEW ECONOMY

Resource focused . Knowledge intensive

Labour intensive —_— High-skilled talents

Requires control —_— Requires collaboration
Vertical - Horizontal trust orientation

Mass production _— Mass customization

Proximity is important _— Location less significant
Rigid —_— Flexible

Capitalist — Profit Sharing
KNOWLEDGE KNOWLEDGE

))))) TRANSFER ’g.’. ))))) SHARING '!‘.’.
©30) 0290)
|LW\| g T agy

ONE-WAY MARKET TWO-WAY MARKET




Industry 4.0

Manufacturing Sector

To Adopt Industry 4.0

»

Current Manufacturing Smart Manufacturing

{r

Manufacturing-related Services Sector

Information and Communication Services (Digital Technology Solution Providers,
System Integrators, Telecommunication Infrastructure)

Education Services (TVET Institutions, Training Providers)

Transportation and Storage Services (Global Supply Chain)

Financial Services (Fintech)

Professional Services (e.g R&D Services, Installation Services, Engineering and
Design House, )
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11 Smartest Companies in 2017

1. Nvidia

HQ: Santa Clara, California
Valuation: $90.9 billion
Graphic chips for video games

2. SpaceX

HQ: Hawthorne, California
Valuation: $12 billion
Interplanetary transport system

3. Amazon

HQ: Seattle, Washington
Valuation: $479.3 billion
Reinvent mobile computing
& shopping

4. 23andMe

HQ: Mountain View, California
Valuation: $1.1 billion

Genetic testing

5. Alphabet

HQ: Mountain View, California
Valuation: $673.9 billion

Al, Autonomous vehicles, AR & VR

6. iFlytek

HQ: Hefei, China

Valuation: $6.8 billion

Voice activated common systems

7. Kite Pharma

HQ: Santa Monica, California
Valuation: $5.7 billion
Immunotherapy to fight cancer

8. Tencent

HQ: Shenzhen, China
Valuation: $350 billion
Social media: WeChat

9. Regeneron

HQ: Tarrytown, New York
Valuation: $55.5 billion
Drug development using
genetic data

10. Spark Therapeutics
HQ: Mountain View, California
Valuation: $1.9 billion
Treatment for a progressive
form of blindness

11. Face ++

HQ: Beijing, China
Valuation: $1 billion
Facial recognition

Source: WEF 2017



6.80 +3.70 (+119.35%) 7.25 +0.45 (6.62%)

At close: 4:01PM EST After hours: 4:23PM EST

Summary Chart & Conversations Statistics Profile Financials Options Holl

iD 5D 1M 6M YTD 1Y 5Y Max KOdakCOin " Full screen
Announcement A%

Transformation

*The currency is called KodakCoin and will be part of a platform to help
photographers and photo agencies to track and manage their digital
right. This technology is known as blockchain.



Case Study: Local Motors

Founded in 2007

116 employees

52,000 community members

5 micro factories (+-22,000 sq feet)
Local Motors backed by Siemens software




TALENT OF THE FUTURE

“Today’s educators are preparing students for jobs that don't yet exist

using technologies not yet invented to solve problems not yet identified.”
— Rick Stephens, Senior Vice President, HR, Boeing 2008

Criteria of talents in the future
(learn, unlearn, re-learn, co-learn and co-create)

From jobs to roles
Job seekers to Job creators



Future Jobs

ROBOTICS
COMPUTING

Ubiquitous com-
puting developer

Data centre

INTERNET technicians

Personal brand
SOCIAL MEDIA  manager

Digital image
consultant

SPACE SCIENCE ENERGY & THE ENVIRONMENT

Asteroid
miner exobiologists
Alternative
Space energy 50 YEARS
clinicians developer
Space tourist Civili Sustainability
pilot ekl consultant
drone controller 25 YEARS
Shale gas
IT security engineers Image
consultant consultant
Personal

MAP OF NOW fitness trainer HEALTH
FUTURE JOBS oietician/ Lifecosce

nutritionist Clinical
Cytogeneticists
£ Professional NOW Biomedical
developer .

gamer Digital Compliance Engineer .

marketeers professional Genetic

llors

ADVERTISING i -
25 YEARS R . A
yotherapists
teacher MEDICINE

Architectural
visualiser

50 YEARS BUSINESS

ENTERTAINMENT TEACHING THE ELDERLY

Source: University of Kent, Careers and Employability Service



2.0 Where we are now




National Initiatives

e S

= _

~

ASM Malaysia Malaysia 2050:
New Economy 2050 Agenda Foresight Initiative
Policy 2009 2015
Vision 2020 National . National
-6t Malaysia Plan- Transformation Transformation
Program 2050 (TN50)

-Budget 2017-



What have we pledged so far?

S

@)

— N

SUSTAINABLE ~
DEVELOPMENT ’

SN
t

M, LARIGAN1D Transformas
'v,;‘ n# COP21-CMP11 Nasional 2050

A Developed Committed to 2030 Reduce GHG Top 20 countries in
Nation by Agenda for emission intensity the world in
2020 Sustainable (per unit of GDP) to economy,
Development 45 % by 2030 happiness and
creativity &

innovation



No
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10
Malaysia

Economic
World Bank (GDP-PPP),
2015

China
USA

India

Japan
Germany
Russia
Brazil
Indonesia
United Kingdom
France
26

Happiness

(World Happiness Report
2016)

Denmark
Switzerland
Iceland
Norway
Finland
Canada
Netherlands
New Zealand
Australia
Sweden
47

Creativity and Innovative
(Global Innovation Index, 2016)

Switzerland
Sweden
United Kingdom
USA
Finland
Singapore
Ireland
Denmark
Netherlands
Germany
35
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INITIATED IN 2009

Science & Technology Geopolitics Society & Culture Economy & Finance

FORESIGHT INITIATIVE 2
MEGASCIEN(E::E ESET N EO

Emerging Science, New Economic
Engineering and O tuniti
‘. pportunities
2013-2014 2.0 @ G @ % Technology in STl-based

2015-2016 3.0 @ @ @ @ BIO, DIGITAL, NANO, Industries

GREEN & NEURO
2016 - 2017

ESET I: 2012 - 2013
ESET II: 2015 - 2017

22



Foresight Initiative
9 Key Drivers of Change

People Population &
& Values Demographics

STI
Capacity

PROGRESSIVE
MALAYSIA
2050

Economic
Growth
& Equitable
Distribution

Z~ N\

Talents AKADEMI
SAINS

MALAYSIA
...

Urbanisation & @creatlve
rise of Megacities Education &

reens @ui R ®OG

N This work is licensed under
Susta Ina ble Creative Commons Atlﬂbuhun-
Practices

NonCommercial-NoDerivatives
4.0 International License.

9 key drivers towards realising
SMART Communities as featured in
the Malaysia 2050: Foresight Initiative

I you'd ke to know more about this work, please
99 to wew.akademisains. gov.my to contact u

Source: ASM Malaysia 2050: Foresight Report, 2017 23



P ROGRESSIVE Foresight Initiative

MALAYSIA 2050 SPACE
DRIVEN BY STI STATION

SUPER SMART GRID OF
RENEWABLE ENERGY Malaysia to London

Alternative power sources from hydrogen, less than 2 hours
» ai n.

BRAIN TO BRAIN

COMMUNICATION

VIRTUAL

First human Communicating without

HYPERSONIC l&
AIRLINERS

SMARTDUST

talking

SHOPPING
WALL

travel at the speed faster

SENSORS

Customised advertising
olar, nuclear, air propulsio Bion nsors to detect

. | EROE
~b | Mememened CARS
SPACE . ) \ toxins in air. | | s E;i:e:m:' "
TRAVEL Y - hmm l
BB = = avdl 7 .

Al = . LG B, =) | | i Al
A s Hh S Sl e e I Kl CONTROLLE
- e E e e o [

HOLOGRAM

AUTONOMOUS
ENERGY [ INTELLIGENT gl | L ENTERTAINMENT P08
FLOORING Jll ROBOTS o v, ot

enhance visual experience Safer and reduce

analysis monitored by

HYPERLOOP
TRAIN

ﬁ?\\w Penang to Kuala Lumpur in ::'g"-:::: IZ‘:‘i’::tri::.by
AKSAAITE’QI only 20 minutes at the speed fl::tﬂl::lt;s :i:bcﬂc alidas to assist
AL, of 1,100 kmph. from footfall e elderly.
o REGENERATIVE UPER SMARTPHONE
éoé%ni M ED | C | N E :;:batterie:::atth:‘o not need to be
Spray on skin to self-heal charged.

small injuries. @ m
NonCommercial-NoDerivatives
4.0 International Licenss.
e o M AKADEMI
e
S SAINS
malaysia2050 #asmforesights

Transformasi -’{ALAYS 1A
.

Source: ASM Malaysia 2050: Foresight Report, 2017 Nesionalze50
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Mega Science (MS) Studies

MS 1.0 (2010): 5 SECTORS (WEHAB) RATIONALE

Addressing
basic —
necessities

Agriculture Biodiversity

HOW
o Tackling'; -~ STI
— . people’s PLAYS

well-being
Housing Infrastructure Transportation Environment Electricals & A RO LE

Electronics

MS 3.0 (2015): 5 SECTORS (FACT/PC) Catalysing key

economic
sectors
through

STI for wealth
creation

%
g
a
4
]

¢

Furniture Automotive Creative Tourism Plastics & Composites

Source: ASM Mega Science Agenda, 2016 25



Automotive

FCV - Fuel Cell Vehicle
BEV - Battery Electric Venie
FHEV - Plug-in Hybrid Vehicle

HEV - Hybrid Electric Vehicle

ICE - Internal Combustion Engine

.18
Py O
*9
[e]
o
2O
e
°2>.
@ 5
]
< o
NS
0
~
Gg
Medium Term L ] ~
ay s
2030 - 2
Short Term 20 ~ ay
20 AKADEMI
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Emerging Science, Engineering and Technology (ESET)
Malaysia’s 95 Emerging Technologies 2015 - 2050

Algal

@ biosmauestation
Cryopreservation
(nano-encapsulatioh] els /
Bromimicry [vable energy
Integrated
e c3-rocessing
& phbytoremediatio hnology
Naturdl product Enzyme natufally occurring
dérived supplement technology
Bjofmarkers Gene
Genetic for diseases editing
rofili
P / Biopharming .
Micro-hydro systems )
Moleculaf markers for using rainwater in Ultra i
identification 6f impértant traits Nutrigenomics high rise buiding

arvesting
Marker aséisted (disease-resistanes, heat stress tolerance)
breeding (for,

livesteck and plants}

capacitor
vehicles

Regenerative
medicine
Matural produét

derived thefapeutics

DNA'
based data Hyper loop
101298 protision mass transit
agriculturg systems
Stem cell mbrane
dnolo
| Biﬂmim‘;rz;rslp‘f!d Carbon storage in &
biophotovoltaiés - ing materials
vineda! Ytaic cell
reajty Ocean
Brainwave
Technology, ‘L‘:’E':‘;y‘ Nang energy
" gene
Nanotubb canversion
Voice i PROGRESSIVE
recogfition MALAYSIA Wave disc based
stgines touchderean
< . 2050
Embtibn Intentiol
trackipg i
Unfnanned
aefial vehice
NEUROTECHNOLOGY

levitption

PROSpPEROV®

COto carbon
Inforipation spnsar
comnfunication
netwolk loT-huge
(big) data analyties

& networking Small scale @
thorium reactor

NANOTECHNOLOGY

Nanosensgy

L A AKADEMI
aa o ' ' SAINS

MALAYSIA
Demand response
domestic appliance
Mobd
sensing
algorithth

Robee , , 8 creatlve
qptography Antificial Intel

in GP surgeries

This work is licensed under a
Creative Commons Attribution-
NonCommercial-NoDerivatives
4.0 International License.

Radio-frequency
. v Cloud identification
wagrephica computing
& amation system

analytics

DIGITAL TECHNOLOGY Rﬁ'ﬂab" 5 Visual speech

- recognition
Multiple
biometric

1f you'd like 10 know more about this work, please

Source: ASM ESET Study, 2017



Technology Tree : 20 Impactful Emerging Technologies

for Malaysia’s Well-Being, Wealth Creation and
Governance

Disruptive technologies
creating new business
models

Preventive healthcare Reducing our
for a healthy nation

carbon footprint

Nanosensor loT
2015-2020

Enzyme technology,
Biomarkers for diseases

2015-2020
Biopharming: Crop-producing
pharmaceuticals

3D & 4D printing

Fuel cell
2015-2020

2021-2035
Big data analytics

Photovoltaic cell
2015-2020

2021-2035

2021-2035
95 Regenerative brain parts 2021-2035
Emerging .
. 2015-2020
Technologies

Cyber security

2015-2020

2015-2020 2015-2020
Cognitive neurosciences A t \él[rztua[l'f( Wastewater
& neurecimaging ugmented Reality

Deep learning in

Ocean Thermal Energy
artificial intelligence

Conversion (OTEC)
2021-2035 2036-2050

2015-2020

2015-2020
Cloud computing

Integrated bio-refinery

nutrient recovery

2036-2050 - 2015-2020 AKADEMI
Precision agriculture SAINS
Brainwave technology MALAYSIA
2021-2035 Ry
Molecular markers for
elite livestock & crops creative
@commons
Safeguarding Democratisation

Value adding our resources

our well-being and management efficiency

of knowledge

Source: ASM S&T Foresight Malaysia 2050

28
Report, 2017



PROGRESSIVE MALAYSIA 2050:
TRENDS AND ATTRIBUTES MAP
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Emerging patterns significantly impacting political, econamic,
social, technological,fegal, and environmental arenas globally

. Projections;

Aspirations/Projections of Pragressive Malaysia 2050
according to the Key Drivers

X) hreats;

Threals to the realisation of
our aspirations in the Key Drivers

(T) Technolagies;

Technologies that will enable us 1o realise
our aspirations in the Key Drivers

® Palicies;

Current exsting palicies that will llow us to achieve
our aspirations in the Key Drive

Malaysian Gavernment Initiatives & Projects;

Malaysizn Gavernment Initiatives & Projects in line with
our aspirations in the Key Drivars
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TRANSFORMATIONAL SHIFTS FOR 9 DRIVERS

FROM TO

LEADERSHIP & GOVERNANCE

Administrative delivery - Innovative services
Post-truth decision making + Evidence-based decision making
Gradual governance and policies + Agile and responsive governance and policies
Centralised decision making +« Empowered, facilitative and decentralised decision making

ECONOMIC GROWTH & EQUITABLE DISTRIBUTION

Industry-driven economy - People-driven economy
Resource intensive « Knowledge intensive
Mass production of goods and services « Mass customisation of goods and services
Low wage employees - High wage employees
Low value-added products and services - High value-added products and services

EDUCATION & TRAINING

Classroom and curriculum based -+ On-demand learning and democratisation of knowledge
Rote learning + Critical thinking and problem solving
Formal education + Informal life-long learning education and skills

STI CAPACITY & COMPETENCY

Scientifically aware society « Scientifically engaged society
Consumer of goods and services .« Prosumers of goods and services
Silo approach in research, development and commercialisation . Collaborative network approachinR, D & C



TRANSFORMATIONAL SHIFTS FOR 9 DRIVERS

FROM

TO

PEOPLE & VALUES

Tolerant of the differences in a plural society
Focusses on the bad

Individualistic and materialistic worldview
Wait-and-see attitude towards changes

Respect and understanding of the differences in a plural society
Highlights the good

Societal and for the greater good worldview

Proactive attitude towards changes

TALENTS

Job seekers

Low skilled migrant talents
One skillset for a lifetime
One job for one career
Permanent employment

Job creators

High skilled local talents

Many skillsets for lifelong through reskilling
Different roles for one career

Freelancers in a gig economy

POPULATION & DEMOGRAPHICS

Centralised services

Services and infrastructure catered to a young growing population
Reactive healthcare

Social protection for a young and productive population

URBANISATION &

Concentrated development
Disconnected infrastructure and services

Decentralised services

Services and infrastructure catered to ageing slow population
Preventive healthcare

Social protection for a rising dependency ratio

RISE OF MEGACITIES

Well-balanced and well-spread development
Well-connected infrastructure and services

GREEN & SUSTAINABLE PRACTICES

Practices towards short-term gains

Waste and linear economy

Over-consumption society

Green & sustainable practices out of enforcement

Practices towards long-term sustainability
Circular and shared economy

Sustainable consumption society

Green & sustainable practices out of awareness



Collaborative Network to Bridge the Innovation Chasm
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Lesson Learnt:

Collaborative Network for Disruptive
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New Economic Opportunities (NEO)

OUR STI BASED FOCUS
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