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The Philosophy of Science Outlook

Science Outlook — An independent review of the STl landscape
in Malaysia and the way forward
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Conduct of the Study

Science Outlook - Inclusive input from members of Parliament,
policy makers, scientific community, academia, industry leaders,
international STI organisations, STI professional bodies and NGOs

8 stakeholder Engagements 4 International Reviewers
International and National levels
73 Organisations and 25 Experts / Leaders 14 steering Committee Members

Involved in Surveys, Industry Perception Audit, Focus
Group Discussions, Interviews, Hansard Analysis, 6 Working Groups
Media Engagement Exercises & Financial Modelling -STI Governance (13 members)

-RDC (11 members)

28 .. -STI Talent (6 members)
Organisations -Energising Industries (6 members)

Provided key information & data -STI Enculturation (10 members)

-Strategic International Alliance (5 members)

196 References
22 Analysts
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Science Outlook

Aims to provide evidence-based insights and new perspectives
on the Malaysian STI landscape

A High Income, Inclusive and

Sustainable Nation

§ A scientifically advanced nation for socio-economic transformation and inclusive growth
c
% Advancing and mainstreaming STI at all levels and in all sectors
£

ST1 ST 2 ST3 ST4 ST é
g Advancing Developing, Energising Enhancing
E sdoinlﬁﬁc and ha:"nesslng industries strategic b d . . h

socia an governance international
Y ceseare, e allionce ased on SsiX strateg IC thrusts
$- ) development W talent . ° °
H on in the National Policy on STI

| (2013 — 2020)

Industry Commitment to STI

STl Governance

STI for Stable, Peaceful, Prosperous, Cohesive and Resilient Society

©Akademi Sains Malaysia 2015



Transition of the Malaysian Economy

STl drives the Innovation-Led Economy

2001 to 2020 (8MP-11MP)

Innovation-Led
1981 to 2000 (4MP-7MP) ) Econom
Resource-Led Critical Success Factors
Economy = STl Talent (Knowledge

Basic Input Factors Worker)
® |nfrastructure = Value creation from
" Collateralised risk- R&D
1957 to 1980 free capital " Market forces
(1MP-3MP) " | abour ol

Agriculture Based / " |nstitutional 4
Econom Support
Basic Input Factors r

" |and

" | abour

Rewards are rapid & sustainable:
® \Wealth creation

® Employment creation

® Societal well being
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6 Chapters in the Science Outlook

y N
111 ®
7”7 4 0”’
STRATEGIC
STI GOVERNANCE RD&C STI TALENT ENERGISING STl
INDUSTRIES ENCULTURATION 'NTE[*LNIQTnggAL

Key Focus Areas
that contribute to a robust STl ecosystem
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1. STI Governance

AN OVERARCHING NATIONAL STI AGENDA
FOR A UNIFIED EXECUTION STRATEGY

Need for :
» Overarching STI Master Plan
to implement National STl
Agenda
* Well coordinated and integrated
81poLicies oolicy measures

458-+EnTITIES
24 MINISTRIES 129 GLCs
132 DEPARTMENTS / AGENCIES
21 HLs 152 STATUTORYBODIES /

COMMISSIONS / INSTITUTES

13 STATE GOVERNMENTS

96 OUT OF 81 POLICIES ARE STI RELATED —
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1: STI Governance

WEAK LINKS IN THE
STI MANAGEMENT CYCLE

(@)
IDEATION

* Planning needs to be hand
in hand with evaluation &

monitoring
« Evaluation & monitoring to

be institutionalised with
accountability

©Akademi Sains Malaysia 2015



Sdence & Technology

Policy Institute (STEPI) HORIZUN
Korea Institute of S&T Evaluation SCANNING
| (IDEATION)

and Planning (KISTEP)

MONITORINg
EVALUATION

comagmeser ! SOUTH KOREA ST
MANAGEMENT
CYCLE

NATIONAL S&T
. IMPLEMENTATION

| Ministry of Science, ICT
and Future Planning (MSIP)

|___Korea Institute for Advancement
of Technology (KIAT)

L — Ministry of Knowledge Economy (MKE)

Figure 1-4. STI Management Cycle in South Korea
Sources: ERAWATCH; OECD 2012

— Presidential Advisory Council
on Science and Technology

— National Science & Technology
Council (NSTC)

—The Korean Academy of
Science and Technology (KAST)

S&T
ADVISORY

NATIONAL
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o Technology Council (NSTC)
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1: STl Governance
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Nations with high
economic output
have stable STI
governance
structure



1: STI Governance

Y ;¢ 1)

PARLIAMENTARY €
DEBATES

TOEING THE PARTY LINE
TOPICAL ACCORDING TO MEDIA

CONSTITUENCY CENTRIC

Based on Hansard Analysis 2008-2013
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An enabling environment for effective STI Governance

STRENGTHEN \ | /" psmaBusHA \ | / ESTABLISHA N\ /" operyens
STl [ CENTRALISED | | [ PARLIAMENTARY |

' ' OF A
MANAGEMENT | : SELECT :
ovee /0 \ STBOY /A commiree /| \ SCIENCEACT

An Enabling Environment For Effective STI Governance

« Focus on continuous Monitoring & Evaluation as well as Ideation

« Empowerment of centralised STI coordination & monitoring body that
transcends across ministries

« Parliamentary Select Committee on STl will build the necessary political
will & create legislative consensus towards promoting STl agenda

« Proposed Science Act (of Malaysia) will serve as an overarching Master
Plan for a unified execution strategy
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Research, Development,
& Commercialisation (R,D&C)




Does R,D&C in Malaysia Address National Priorities, Challenges &
Potential Opportunities towards Societal Well-being?

Global Competitiveness Index Global Innovation Index

(GCI) 2014-2015 (WEF) (Gll) 2014
Malaysia th rd
ranked: 20 33 Target GERD
per GDP
Malaysia's
aspiration: 1 Oth 20%
11,000 T 1.2
10,000 +
9,000 + - 1.0
8,000 | 0.79
7,000 T 069 . oe — - 0.8
c 6,000 ' ' | oe s
2 5000 + % ° g
S 4000 | 04 2
® 3,000 T ' %
2,000 t ‘ \ I_H ~02 ©
1,000 -
0 J_|_| ; 1 1 1 0.0

2000 2002 2004 2006 2008 2009 2010 20M 2012
S Sources: MASTIC 2014b;
©Akademi Sains Malaysia 2015 @ Current Expenditure = Capital Expenditure World Economic Forum 2014



2: R,D&C

What is the R,D&C landscape in Malaysia?
Multiple research priority areas, players and grants
MOSTI Focus Areas

6 NKREA '
mosTI 9 NSRC Priority Areas
Ecomwcg 12 NKEA [ﬁ Thid Industial Mt P 12 manufacturing sectqrs
TRANSFDRMATION W)/ \lalaysia Towards Global Competitiveness 8 n O n g OVe rnmm e nt b u S n eSS a re a S

PROGRAMME

myplan 11 Development Areas Niche Priority Areas

YOUR 10TH MALAYSIA PLAN

MOSTI MOH MOHE MOA NRE MOD MOT KKR KPPK KETTHA
SIRIM IMR usm MARDI FRIM STRIDE MIROS l LGM 1
PTM
MIGHT
CRC UPM VRI NAHRIM CREAM MPOB TNE
MIMOS um FRI MCB
PETRONAS
BIOTECH UKM Z%AM'L:')
MDeC sMe
i e
Others 735|\/|||P CRDF (10%)
935 Million InnoFund (6%)
Fragmented research
a g e e 6 MP IRPA (59%) SFICT (4%)
.. 629 Million AR 1GS (14%) . BAP_(4°A(,;O/)
activities 5MP oo e s
413.8 Million MGS (6%) DAGS (6%) DAGS (2%)
IRPA (100%) IGS (5%) CRDF (2%) IPHARM-RS;D (2%)
C e . DAGS (1%) . TAF (2%)
©Akademi Sains Malaysia 2015 Source: MOF el ABI-R&D (2%)

IRPA (100%) NOD (0.4%)



Measures to build capacity and establish the
socio-economic impact of Malaysian R,D&C

EMPOWER
CENTRALISED EFFEEEIVE

COORDINATION
BODY OF GERD

Measures To Build Capacity and Establish The Socio-Econiomic
Impact of Malaysian R,D&C
Seamless and Integrated Implementation, Management & Monitoring

* Empower centralised coordination body
» To allow research to transition smoothly to subsequent stages and

collaboration with industry
* To evaluate beyond the RO
« To strategise and focus on effective utilisation of R&D expenditure —

ideation fund
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20,000

RESEARCH Scientists

HOVY is Malay.3|a 500,000
pOSItloned Wlth Engineers / SUPPORT
regards to its Technologists SERVICES

STl Talent pool? IMPLEMENTORS Scianticte / 1T_t\a,th1r_|i/cians/

480,000 .
’ Technc?log!sts Science Officers /
Applied Scientists [ ny Leae /ICT

Engineers /

Doctors
Architects / ICT

1 MILLION

2012 2020 Advanced
(Current) (Projection) Countries

Highly skilled
STEM WF

(of 13 mil WF) (of 15 mil WF) (Average)
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Development
Stage

Does Malaysia have a pipeline of STEM talent and will it be
sufficient and competitive enough to meet the country’s future
human capital needs?

gince 1967
SCIENCE : NON-SCIENCE
TARGET 60 : 40 LOWBAR QUALITY TEACHING
I 1 et
1993 gg : ;3:1 3.8% DIPLOMA HOLDERS
%ggl 6 - B4 /04 boNoT QUALIFY FOR DEGREE PROGRAMME
2011 44 : 56
2014 21 : 79 * Ineffective teaching

A decline in interest in
Science, contributing to .
STl talent depletion

©Akademi Sains Malaysia 2015

methodology
« Ad-hoc changes in policies
Low levels of awareness of the
demand for specialised talent




. . Harnessing &
Brain Drain | Intensifying Stage

300,000 e S
talents with .

tertiary level
education
estimated
(source Brain

Drain Report,
World Bank)

Q
.
N ~-F
O
S
S
Y
A
'
\

MIGRATE
OVERSEAS

- )’
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Developing, harnessing and intensifying talent

i BRIDGE GAP |
SYSTEMATIC | i o
PLANNING & | BETWEEN |

| POLICY & | STI
DEVELOPMENT i ki i TALENT

« A strategic framework is needed to guide human capital development in
S&T services and delivery

e Drastic intervention measures need to be taken at each domain of the
human capital value chain

« A’sustainable’ action plan for retaining STI Talent (especially to fuel the
high-priority sectors of the economy)
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4: Energising Industries

How engaged are our industries with the National STl agenda?

Industry Awareness of STI
related Policies/Initiatives/
Incentives

36.7%

NOT SURE
&

NO
63.3%

Source: ASM Industry Perception Audit, 2014

©Akademi Sains Malaysia 2015

Collaboration
NO
70.5%
YES

29.5%

Industry existing
partnership with any
R&D institute or
university for product
Innovations

(Source: ASM Industry Perception
Audit, 2014)

Reference Point

TOP THREE EXTERNAL INNOVATION
INFORMATION SOURCES, 2008

1. 37.6% CLIENTS
2.36.8% SUPPLIERS

3.31.9% COMPETITORS

8.16.8% UNIVERSITIES...
WITH A POTENTIAL OF INCREASE

Source: MASTIC, 2011



4: Energising Industries

Are our industries willing to undertake R&D?

2020 Public 30

58.7% have

devoted

16.0% wiill
increase R&D

spending
within 5 years

I I I I 1

0.0 20.0 40.0 60.0 80.0 100.0
Percentage (%)

O GRIs B |HI| s ” Ruisiness Fnterorise Source: ASM Industry Perception Audit, 2014

©Akademi Sains Malaysia 2015 Source: MASTIC, 2015



4: Energising Industries

TOP PRIORITIES THAT AIDED BUSINESS
GROWTH/DEVELOPMENT

What motivates the industry
Transfer/license of frontier tech playerS to inveSt in R&D7

Government procurement
Pioneer innovative ICT |ndustry IS receptive tO:
ICT hardware / solutions

Internet services

1. Availability and access to public
Training funds for R&D

esearch collaborations 2. Research that provides solutions

for business & promises ROI

Critical infrastructure
High tech platforms
Certification of standards

Market driven R&D

Finance & profit y
0

0% 5% 10% 15%

©Akademi Sains Malaysia 2015



An ecosystem that will motivate the industry to undertake more R&D and
to contribute significantly to the STI Agenda of Malaysia

RFEGRUI\:I_R'::ED T0 DISSEMINATE

STI AGENDA STI DATA

LINKAGES FOR
PUBLIC-PRIVATE fN"g‘l‘,'g‘Tiﬁ{ CENTRE

PARTNERSHIP PLAYER

Motivate industry to undertake more R&D for inclusive value creation

* An “STI Stakeholder Engagement Model” for STl policy
implementation and collaborations that is both supply-oriented
and demand-driven

» Foster quadruple helix partnership

« Aggressive and continuous information channels to disseminate
focal areas of National agenda to STl industries

©Akademi Sains Malaysia 2015
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5: STI Enculturation

Is STI Exciting and Meaningful to Malaysians?

OVERALL, MALAYSIANS HAVE

HIGH INTEREST,

IN STI BUT

KNOWLEDGE IS LOW

©Akademi Sains Malaysia 2015



Malaysians interest in STl issues is temporal, driven
by current issues

lynas

ANGKASAWAN NEGAR CORPORATIONLTD
Interest in Space use of Nuclear
Exploration Technology to

generate power

use of Computer Environmental

Technology Pollution issues
©Akademi Sains Malaysia 2015



5: STI Enculturation

STI Enculturation Process

Interest - Literacy = Mindset Change

©Akademi Sains Malaysia 2015



STI Enculturation Plan to enable and sustain the process
of STI enculturation in the country

EARLY ~ //ENGAGEPUBLIC\, |/ DEVELOP
EXPOSURE | [ pepuifnicive | | ( THROUGH | | [ SCIENCE

T0SCIENCE | | mumete )\ ENcuLTURATION
N\ OUENGE X puatrormMs /0 \_ INDEX

Enabling And Sustaining The Process Of STI Enculturation
In The Country

« A strategic long-term STI Enculturation Plan
* Develop STI Enculturation Index.

©Akademi Sains Malaysia 2015




Strategic International Alliance




6: International Alliance

Can Malaysia Tap into Global Opportunities through
Strategic Collaborations in the STI Arena?

« Agreements need to translate
to benefits related to STI
development for Malaysia

» Attract strategic partners
 Effective positioning of

Malaysia's STI competencies &
capability

©Akademi Sains Malaysia 2015

BILATERAL

OUT OF 949

11.9%

MULTILATERAL

OUT OF 108

15.7%



6: International Alliance

Taiwan
singapore
NorthAmerica

-=~Myanmar
Africa El}:}:'rc])a EVIetnam

ASEAN Middle-East
“Elndonesia

« Malaysia is a member of several Jseshalland
. . SouthEastasia A
high profile platforms (e.g. UN, s

OIC, Commonwealth, APEC,
ASEAN, etc.) but not being

|evel’aged for STl, Very economlc Brunei, Thailand, Indonesia, Laos,
.. . Myanmar, Philippines, Cambodia
and politically driven ot S
Brunei, Indonesia, Singapore
¢ EStab| |Sh STI |Iﬂ kageS W|th Laos, Singapore, Thailand,
. . Vietnam, Myanmar
strategic regional & global . -
Cambodia, Singapore, Vietham,
pal’tneI’S - ASEAN, MIST aﬂd Indonesia 9P
BRICS countries T —

Thailand, Cambodia

Philippines, Myanmar, Laos,
Indonesia, Brunei

Myanmar, Singapore, Thailand,
Vietnam

Computer Technology

©Akademi Sains Malaysia 2015 Sources: IMD 2014b: OECD 2013: WIPO 2014c



Identifying and establishing practical models for
strategic international alliances

POSITION
INCREASE MALAYSIA'S
STI-FOCUSED STI CAPABILITIES

INTERNATIONAL TO STRATEGIC
ALLIANCE PARTNERS

|dentifying and Establishing Practical Models for Strategic
International Alliances

« Strengthen STl-focused international alliances
o Individual Country, Intra ASEAN, International levels
o Position scientists as torch bearers to drive international
scientific collaborations
 Attract strategic partners by projecting Malaysia’s STI capacity and
capabilities

©Akademi Sains Malaysia 2015



What is the Way Forward?

« STl inputs and interventions are often seen as a prelude
to policy develoEment or a support for decision making
but not part of the whole value chain of policy
implementation

« STl must converge with economy and finance, geopolitics,
society & culture to fuel a robust ideation process for
socio-economic transformation

« Calls for transformative thinking, integrated planning &
inclusive implementation

©Akademi Sains Malaysia 2015



Thank you



