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Malaysia’s Key Economic Sectors and Innovation Capacity o,
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@ Malaysia current GDP: RM1.42 trillion

Laggard industries
moving up the value
chain to become pace-
sefters

IT Services

Electrical & Electronics ¢, ¢ Automotive
Telco & courier services ¢ Chemical, Petroleum

Technology is the fuel of the future
e i economy. These technologies are STI-
Food Processing :
* Financial Services drl_ve_n. After 62 years, we do have the
sl Cage e c e w building blocks of success.
Rubbef & Plastics

Pace-Setters

. FabrcatedMetds ¢ ¢ o

Tourism Services ¢

Malaysia has transitioned from
capacity building to being innovation-
driven as evidenced by our pace-
setters

Adapters

~ Whotesale & Retait Services¢ —— — — — = - - - — — ®FranspertEquipment- - - - - - - — - -
Transport Services ¢ Machinery & Instrumentation

Imitators

Wood-based
~ Industries —_~

Percentage of Innovater

@ RIEnEsSiauons Pace-setter industries

But we also have laggards which
———————————————————— should uplift the laggards alarmingly are industries providing

® ML by sharing technological E basic needs (clothing, shelter, food)

50.00

How to move all our economic
sectors up the value chain?

Construction .
knowledge and expertise
40.00 Laggards @ Textile, Apparel & Footwear |
0.25 Bl 0.45 : 0.65

Knowledge Content (x) To move forward, we need to address

pressing challenges with whole-of-
government strategic approach

Source: A Study on Knowledge Content in Key Economic Sectors in Malaysia Phase Il (MyKEIll), EPU 2016



To address economic
disparities and show
Socio-economic RESULTS we need to create
Development seamlessness between R&D STI
priorities and economic Priorities
development




Domestic STIE Framework as a Technology View of the world towards A/\\

. . agn KADEMI
the development of niche areas for Malaysia’s competitive advantage SAINS

MALAYSIA
1. Domestic Priority Areas
* 9 NSRC Priority Areas
* 12 NKEA
* MITI (3+2)
¢ 7 MOE Research Grant Cluster
2. Research Capability
* Publication and Patent Analysis
* MRU Research Capability Index (Quantum and Quality of Publication,

(Research Building Block]
+ 3. Analysis of Emerging and Declining Technologies

* Global Patent Analysis

¢ Technology Investment Analysis

4. Industry Analysis

* MyKE Study Il (Phase 1 and Phase 2]

* Surveys and Interviews with Business Leaders
5. Global trends

* Top 10 technology drivers
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Building the Horizontal & Enabling
the Vertical in the Ecosystem
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SENSOR
TECHNOLOGY ((’

~=

4D/SD-PRINTING

ADVANCED MATERIALS

ADVANCED
INTELLIGENT SYSTEMS

CYBER-SECURITY
& ENCRYPTION

AUGMENTED ANALYTICS
& DATA DISCOVERY
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SCIENCE & TECHNOLOGY DRIVERS
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NEURO TECHNOLOGY

BIOSCIENCE

TECHNOLOGY

EE

ENERGY

BUSINESS &
FINANCIAL
SERVICES

SMART TECHNOLOGY
& SYSTEMS [NEXT-
GENERATION
ENGINEERING & SMART CITIES &
MANUFACTURING] TRANSPORTATION

CULTURE,
ARTS &
TOURISM

MEDICAL &
HEALTHCARE

WATER
& FOOD

MALAYSIAN SOCIO-ECONOMIC DRIVERS

AGRICULTURE
& FORESTRY
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EDUCATION
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ENVIRONMENT
& BIODIVERSITY
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¢ ¢— Guiding tool to deep dive and ¢ i »
. serve as the base matrix for ) ! Each Science &
4‘ B -
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* ¢ = . dustri ::I 9 h, r & applications for
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Each Malaysian Socio-economic Driver should explore how the 10 Science &
Technology Drivers will value-add and enhance their global competitiveness

© Academy of Sciences Malaysia - Monash University Malaysia 2019
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5G/6G

Next-generation mobile
networks that enable higher
frequencies, capacity and
lower latency.

Technologies, processes,
practices and methods that
protect information and
communication systems
[networks, devices and data),
mitigating risks associated
with malicious attack, digital
hijacking, unauthorised access
and damage to systems and

Q)

High-performance

sensors, including
microelectromechanical
systems (MEMS), magnetic
materials and piezoceramics,
wearable biosensors and
printable wearable
electrochemical sensors.

UU@‘3

AUGMENTED ANALYTICS
& DATA DISCOVERY

Advanced data discovery
methods that enable users

to gain insights into patterns
of the data generated using
various statistical methods,
pattern recognition, machine
learning, natural learning and
other advanced data analysis
tools.

-

4D/SD-PRINTING

Printing using smart materials
that change forms according
to the environmental changes
or responding to stimulus, and
print parts as simultaneous
multilayer curved layers,
making the objects stronger
and more cost competitive
than 3D printing.

2
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Digital ledger system that is
democratic, incorruptible,
efficient, verifiable and holds
permanent record of every
transaction of value among
multiple economic agents.

SCIENCE & TECHNOLOGY

D

New, stronger, durable and
efficient heat and energy
conducting materials that
have wide industrial,
biological, medical and
other applications.

(2

Technology that enables

the study of brain processes,
brain-computer interface,
decision-making, behaviour
and neurological disorders.

DRIVERS
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ADVANCED INTELLIGENT SYSTEMS

Encompasses big data
processing, advanced robotics,
artificial intelligence, machine
learning, directed self-assembly,
neuromorphic engineering and
quantum computing to enable
flexibility, adaptability, precision
and efficiency in analyses,
information processing and
response.

BIOSCIENCE TECHNOLOGY

Technology that uses biological
processes, systems or living
organisms to manufacture

products or produce technology
based on molecular biology,

bionics, bioengineering, genetic
engineering and nanotechnology.
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ENERGY

This sector is constituted by

a complex and inter-related
network of entities involved in
the production, management
and distribution of energy to
fuel the economy and improve
the quality of life of the rakyat.
This includes both renewable
and non-renewable energy
sources.

BUSINESS & FINANCIAL
SERVICES

This sector encompasses
services that support
business functions broader
economy, such as Information
Communication Technologies
(ICT), logistics, financial
services and other
professional services.

CULTURE, ARTS & TOURISM

Malaysia is a confluence of
diverse range of people and
cultures. This sector covers

a wide array of activities
including expression and
application of creative content
and artworks. Tourism sector
leverages on the diverse
cultural heritage and natural
resources of Malaysia.

MEDICAL & HEALTHCARE

Medical and healthcare
encompass all goods, services
and payment mechanisms for
prevention, restoration, cure,
maintenance of one’s physical,
mental or emotional well-
being.

SMART TECHNOLOGY AND
SYSTEMS (NEXT-GENERATION

ENGINEERING & MANUFACTURING)

Smart technology and systems
that create resilient utilisation
of resources through self-
monitoring, troubleshooting,
optimising and integrating
manufacturing processes and
supply chains. This allows for
adaptive data-driven decisions
and intelligent cyber-physical
systems.
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SMART CITIES & WATER & FOOD AGRICULTURE & FORESTRY EDUCATION ENVIRONMENT & BIODIVERSITY
TRANSPORTATION

Smart cities and
transportation involve
integration of physical

and natural infrastructure
with advanced technologies
to deliver sustainable,
resilient, and prosperous
living conditions.

Water and food are core to

the sustainable development of
communities across the globe.
This demands a well-integrated
ecosystem to ensure water and
food security to address the
challenges of rising population,
urbanisation, climate change
and economic disparities.

Agriculture and forestry is

an important socio-economic
driver for Malaysia. Agriculture
encompasses crops, livestock,
and fisheries. Agriculture and
forestry are key sectors for
food security, employment

and revenue generation for

the country.

Education spans from pre-
school to post-doctoral and
continuing education. The
purpose of education is to
nurture a creative society
and a skilled workforce. The
education sector is also an
important revenue earner
for the country.

Preserving and conserving

the natural environment and
biodiversity of Malaysia are
important in harnessing

its value for sustainable
development. This requires

a sustainable approach to
unlocking the value of

terrestrial and marine 7
ecosystems.



Application of the 10-10 MySTIE Framework to the Agriculture
& Forestry Socio-economic Driver

Case study of how the 10=10 MySTIE can be utilised to develep the next generation technologies for raising the
return of value and competitiveness of the agriculture and forestry sector,

MALAYSIA
1)

How can agriculture
and forestry innovations

be integrated with

Catch-up (Current)
Technologies

Centralised
agricultural & forestry

56 collars for real=time
farm animal health
and behaviour tracking

Molecular genetics to
develop new viable
mass=produced crops

Smart plants with

embedded biosensors database in ASEAN

L

Blockchain technology
to trace compliance
and accountability

Enhanced security controls
in highly connected farming

Drone-enabled
precision farming

Mass=customisation with
3D/4D/5D printing
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AUGMENTED
ANALYTICS &
DATA DISCOVERY

NEURO
TECHNOLOGY

Real=time multimodal data
collection and discovery via
advanced drone/ bic sensors

Automated precision farming Brain=computer interfaces for
(Machine=to=machine enhanced / swarm drene control for
more efficient precision farming

communication via 6G network)
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4D/5D Printing with adaptable

materials when exposed to light/

heat/water for reactive agriculture
protection structures
Leap-frogging Technologies

(Next-Generation Research & Application)

Blockchain=based drone
traffic management for secure
automated precision farming and

forest activity monitoring

Source: Analytics by Nair, Ahmed, Vaithilingam and
the Monacsh University Malayzia Research team, 2020

other sectors?

Smart Technology

& Systems [Next-
Generation Engineering
and Manufacturing)

Environment &
Biodiversity

Energy

Integration of gene-
edited algae farms
with industrial plants
to automate carbon
capture systems for
biofuel production

Smart Cities &
Transportation

Water & Food

Vertical farms with
automated solar-powered
hydropanic systems within
cities to shorten supply
chains



Multiplier Effect of
Modernising Agriculture
and Forestry to other
Socio-Economic Drivers

AGRICULTURE & FORESTRY

SMART AGRICULTURE
Modernising the Agriculture Sector

The 10-10 MySTIE Framework
encourages the convergence of
technologies that facilitates the
transformation of each sector.
This, in turn, creates a multiplier
effect on other socio-economic
drivers. For instance, modernising
the agriculture sector can give rise
to a vibrant agrotourism industry,
and thereby providing a lucrative
revenue stream.

Leveraging value creation
opportunities requires careful
curation of an ecosystem and its

constituent systems and processes.

This will continuously drive the
multiplier effect and positive
market externalities to create
greater socio-economic impact
for all stakeholders.
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ENERGY
* Generation of feedstock and
renewable energy from biofuels

BUSINESS &
FINANCIAL SERVICES

* Smart Integrated Supply Chain
* Global Halal Services

CULTURE, ARTS
& TOURISM
* Development of agrotourism

MEDICAL & HEALTHCARE

» Exploration of alternative
ingredients, bioactive compounds
and biomaterials

¢ Development of functional food
and herbal product

SMART TECHNOLOGY &
SYSTEMS (NEXT GENERATION
ENGINEERING AND
MANUFACTURING)

* Farm mechanisation and automation
* Development of smart farm
monitoring
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SMART CITIES &
TRANSPORTATION

* Smart Integrated Transportation
of agriculture products

* Normalised urban farming

* Connected rural and remote
agriculture and fishing communities

WATER & FOOD

» Effective water irrigation and
drainage systems

EDUCATION

* Personalised and experiential
learning through a curriculum
designed for tropical agriculture

* Development of a global centre with
expertise in tropical agriculture

ENVIRONMENT &
BIODIVERSITY

» Effective natural resources and
environmental management
[e.g. soil, flood, air quality)

* Modernised sustainable replanting
programme

» Effective management of the
marine and coastal communities

» Conservation of flora, fauna,
indigenous animals, plants and insects

Scurce: ASM Analytics, 2020
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Basis for National STIE Niche Areas S,

The National STIE Niche Areas are identified based on 4 key criteria:

Strategic
Focus @

The potential to become an economic
booster and have wide societal impact

Building
(2 Blocks

State of development of these niche areas
based on the 8i STl ecosystem enablers

Use the 10-10 MySTIE Use 8i STI

Framework to identify ecosystem enablers
the potential to become to assess the current
economic booster and have state of the niche areas

wide societal impact

National
—————————————— STIE Niche - -- - - - - - - - - - -+
Areas

Assess inclusiveness and Align to Malaysian
potential multiplier effect transformative needs
based on SWOT and

value proposition

Targeted ®
yet Inclusive

Inclusive and contributes to
multiplier effect to other sectors 10
and communities across Malaysia

@ Aligned

Alignment to Malaysia’s strengths
and needs



Domestic Niche Areas to Malaysia Grand Challenges
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Energy Business & Culture, Arts Medical & Smart Technology Smart Cities &

Financial & Tourism Healthcare Gene&rast\ilts:;cneasggrl:l:g:i_ng & Transportation

7

Services Manufacturing)

Diversified Subscription Creative Content Digital Health Advanced Materials Integrated Urban
Renewable Business Models and Heritage for Circular Economy Infrastructure and
Energy and Sharing & Sustainable Society Infostructure

Platforms Management

Energy Storage Digitalised & Digita!ised Precision Next-Gen Smart Factories  Smart Syﬁtems
System AUtONOMOUS Tourism Medicine for Connected
Services Rural-Urban

Communities

Microgrid Fintech High-Value Clinical Trials Manufacturing of Human-Centred
in Islamic Tourism Hub for Developing Smart Devices & Design & Analytics
Finance Economies Technology

Development

30 Domestic STIE Niche Areas were endorsed by the National Science Council on 14 July 2020
These niche areas are to be reviewed every 2-3 years

Local

Integrated Water
Resources
Management

o @

Water Agriculture
& Food & Forestry

Premium High-VaIue

Halal Food Seafood

Premium
Tropical Fruits

Local Agricultural
Input

Smart Supply Chain
Management for Sustainable
Forest Products

AKADEMI
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Education Environment &
Biodiversity

Personalised and Precision
Experiential Biodiversity
Learning

13‘_

kLi]I'

Innovative
Eco-Products
from Waste

Global Online
Learning: Promoting
Local Content

11
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Impact of Domestic Niche Areas (Inclusive and Responsible Business)

12 Economic Booster

A
N \ 3 %/’
Digitalised & High-Value Hlsgh-f\lal:;e Advanced Materials Creative Content Integrated Water Digital Health
Autonomous Tourism eatoo for Circular Economy and Heritage Resources
Services & Sustainable Society Management

Integrated Urban

Subscription Business Premium
; relelFoos Tropical Frufts Energy Storage Infrastructure and
System
Infostructure
Management

Models and Sharing
Platforms

|

o
Clinical Trials Hub for
Fintech in Developing Diversified
Islamic Finance Economies Renewable
Smart Supply Chain Energy
Management for e
Sustainable Forest & L
Products “ “ !
fal 18

Innovative Eco- Local
Products from Agricultural Input
Waste

Manufacturing of Smart
Devices & Technology
Development

Global Online Learning:
Promoting Local Content

)

AKADEMI

7 Societal Well-being Catalyst

Precision

Precision
Biodiversity

Medicine

R

.,
i %S *"
# el
W

Personalised and
Experiential
Learning

Microgrid

Smart Systems
for Connected
Rural-Urban

Communities

L0 1Y
i, 5590 1

Human-Centred
Design & Analytics

Source: ASM Analytics, 2020 12
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8i Innovation Helix Ecosystem Analysis

3

8i STI
Ecosystem
Enablers

Source: Analytics by Nair, Ahmed,
Vaithilingam and the team from
Monash University Malaysia, 2020

01/ INFRASTRUCTURE
PHYSICAL & NATURAL

Quality and sophistication of

the infrastructure that supports
the growth and development of the
industry and the broader economy.

02/ INFOSTRUCTURE

DIGITAL INFRASTRUCTURE

Digital infrastructure that provides
seamless integration of multiple
value chains within and across the
industries and communities. These
systems provide seamless flow of
information for market intelligence
and strategic decision making.

03/ INTELLECTUAL CAPITAL
TALENT STOCK

Skills [technical, entrepreneurial
and leadership) and knowledge
(general and specialised) of the
talent stock.

04 /INTEGRITY

GOOD GOVERNANCE

Governance systems to manage
processes and ensure commitment
to continuous improvements and
adherence to best practices.

05 / INCENTIVES

FISCAL AND NON-FISCAL
Incentives to encourage R&D,
adoption of new technologies,
innovation, commercialisation

of local technology, and market
expansion, including globalisation
of local technology.

06 / INSTITUTIONS

GOVERNANCE BODIES

Quality of the institutions of
governance (e.g. regulatory bodies,
industry associations, institutions

of learning / research institutes etc.]
that support systematic development

of markets, industries and communities.

07 / INTERACTION

STRATEGIC PARTNERSHIPS

Level and quality of collaboration,
co-creation and knowledge
sharing among stakeholders.

08 / INTERNATIONALISATION
GLOBAL BEST PRACTICES & STANDARDS
Depth and breadth of engagement
with global knowledge and innovation
networks, institutions of governance

and global supply chains.

N
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While the National STIE Niche Areas provide strategic focus, the translation on the ground cannot happen effectively unless there is a collaborative platform that
brings together key players to spearhead concerted action. The collaborative platform provides a more holistic solution and effective implementation of strategies,
policies and programmes. In order to develop a conducive ecosystem to support and sustain key economic growth activities and societal well-being at localities across
Malaysia, we need 8 clusters:
: y : . _ * Connectors to bring stakeholders
* Capacity Builders are important as innovation together and facilitate effective
is driven by people with knowledge, competencies networking and collaborative strategies
and resources. As such, continuous training is vital
to ensure people have the skills to generate ROV
* Market Access Providers are important for * Producers and Manu.facture.rs '
goods and services to cross borders and expand make the gqods and prov@e S
economic activities and revenue streams that underpin the economic activities
: s s Clusters
* Supply Chain and Logistics Providers
involve a network of busmesses and activities » Technology Providers to harness technology
to take products and services from source to : . : .
. for solutions creations in overcoming challenges
consumer such as the National Technology 2 :
z in each respective sector
and Innovation Sandbox
* Standards Setters and Regulators to ensure
products, services, and systems are safe, consistent '
and reliable to enter the global markets . . i : Source: ASM Analytics, 2020, Adapted from
* Financing Providers to roll out alternative 5"7‘;0;3:;;‘;%':‘1;;‘;‘ (2014) Cluster Collaboration
ﬁnancmg options for businesses to operate Tools to Facilitate Entrepreneurship, Crosssectoral

Collaboration and Growth
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10-10 MySTIE: A mechanism for sustainable development for shared prosperity AKSAAI}EQI
FOCUS SYSTEMATISE INCLUSIVE

PRIORITISE COLLABORATE FUTURE-PROOF

Source: Analytics by ASM and Nair, Ahmed, Vaithilingam and Monash University Malayzia Research Team, 2020
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Malaysian Collaborative Network for Innovation

A Collaborative Network - Sustainable Innovation Ecosystem

Developing Home-Grown, High-Value Innovations

Past impact of E&E Industry

cative Inventi,

,,J‘ Research & Development Commercialisation

(&) _
SOMMND-DRIVEY o

RM 5 Billion
= OUTCOMES 145
C Geldbarative hec) high value-addod activities
REALITY CHECK "":""?-ﬂ-;.\ projects approved 9
(g 11x
G\ %i:;\ u; ! 87 24
s SHARED KN“E;;NLEDGE Companies  Universities Return for every RM1 of R&D spent
re é’ ¥ INDUSTRY VIS!UN CLUSTERS . " 250/0
S5 | 65% 35% -
INDUSTRY GROWTH =% e Y ) Commercialisation rate from
CHALLENGES = = 4’[1/;/? 4[['&/,@ RESEARCHERS wE | ® _9® Industry Funding Government Grant Completed R&D projects
= AN S
SOVERNMENT ; §5 & \
mﬂn P'mm" ) b »31\‘\1 SOCIETY ' SS9 TALENT HUB ¥
e Potential Impact to

INDUSTRY-DRIVEN
STRATEGIC PLANNING

<

INNOVATION
CREST INCEIF CREST E
@ NANOMALAYSIA g?_'mw ch Venture sdn. Bid st

— 5] ISormotoar PARK
m Accelerating Business Commerdalisation F

"47,9/( \S'\@\

S
So. DRIVEN DELNEY
€-Grown Innov?

NEUTRAL ENTITY



MOSP Initiative
(2020-2021)

fiypini

Researchers / Society / Industry / Government

E‘” g"

Open Government Data
by Malaysian Administrative *
Modernisation and

Management Planning Unit
Ministry of Science, Technology & Innovation - (MAMPU)

Malaysia Science and Technology Information
Center (MASTIC)

Malaysia Open
Science Alliance

Academy of Sciences Malaysia (ASM) International Open Science

Data Platforms

Malaysian Administrative Modernisation and
Management Planning Unit (MAMPU) CATALOG DATA COLLECTION MAIN LOG

A

Ministry of Higher Education (MOHE) Research Universities

5 from 64 universities

Research Institutes
15 from 73 Public Sector

Ministry of Health (MOH)

| |
Malaysian Industry - Government Group [

for High Technology (MIGHT) . R
9. MIMOS Berhad MOSP Pilot Initiative

10. National Institute of Biotechnology Malaysia

1. Malaysian Space Agency e = =
2. Nuclear Agency Malaysia = S=3
Malaysia Research University Network (MRUN) 3. Chemistry Department Malaysia
« University of Malaya 4. Atomic Energy Licensing Board Research Universities
* Universiti Sains Malaysia 5. Malaysia Technology Development Corporation Repositories
* Universiti Teknologi Malaysia 6. Malaysia Venture Capital Management Berhad Agencies Repositories UM, USM, UTM, UKM, UPM
* Universiti Kebangsaan Malaysia 7. Malaysian Global Innovation & Creativity Centre under MOSTI
8.

* Universiti Putra Malaysia

International Science Council Regional Office

for Asia and the Pacific (ISC ROAP) T Hee e e




Open Science

@
ICoNnnect Knowledge Platform

Malaysian Collaborative Network for Innovation

v

OPEN INNOVATION
FEATURE

Discovery




101y STIE

> 1 FRAMEWORK

Trailblazing the Way for Prosperity,
Societal Well-Being & Global Competitiveness
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Download the 10-10
MySTIE Transformation
Book at this link:
http://www.akademisains.
gov.my/10-10-mystie/

Thank You

For more information on
The Academy of Sciences Malaysia:

’ [dAkademiSains

f Akademi Sains Malaysia

a akademisainsmalaysia
u Akademi Sains Malaysia ASM

www.akademisains.gov.my




