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o Population 67.2 million

0 GDP: Service 50%, Industry
40%, Agriculture 10%

o0 Export-led policy

0 Strong reserve, relatively low
unemployment

o FDI contribute to skills, technology
and innovation

o Top rice and rubber export

0 Manufacturing of MNCs & Local
SMEs in electronics, automotive,
jewelry etc.

0 Strong service sector: tourism, health
care, creative industry

0 Logistics network of Greater
Mekong Subregion
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Thailand Economic and Social Development Plans Policy Objectives

rld Economic Integration

political Map of the World, June 2002
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Climate Change
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Agriculture & Food Security
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Major Challenges on S&T in
Thailand
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Science, Technology and Innovation
Basic Law 2008

Target

Driving Force

Direction

Governance of the Nat’l STI Policy Office

Prime
Minister

Chairman

and Technology Vice chairman

Minister Minister
of of
Commerce Education

‘ Minister of Science\J

Minister of Minister
Agriculture of Information
and and
Cooperatives Communication
Technology

Chairman,
National Research
Council Executive

Board

Minister Minister
of Public of
Health Industry

Assistant secretariat
(Secretary General

of STI Office)
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STI's Major Responsibilities
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Thailand National Policy and Plan
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Science and Technology Indicators

Annual Thailand’s S&T Indicator Report

&

Seven groups of indicators related to S&T

1. National Competitiveness on S&T

2. Research and Development (R&D) Activity
and Expenditure

3 Science and Technology Personnel

4 Technology Balance of Payment

5. Patents

6 Scientific and Technological Publication

7

Information and Communication Technology

15

ﬁ)evelopment of STI\

* Research and
Development

 Technology Transfer
* Innovation Policy

* S&T Workforce
* Infrastructure

Development

€ 4

Necessary & Sufficient Conditions

STI for Development

Society & Life Style
Economics and Trade
Geopolitics
Decentralization
Emerging diseases
Agriculture and food
security

Energy

Climate Change
Emerging STI issues

OO WNE

©o N
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Big Picture of STi

SyStem: STl policy, rules & regulations, technology transfer,

research institutes, research universities, intellectual property
protection, financial incentive, government procurement

Technical. sasic science, applied science engineering
technology, hardware, software, databases, labs

Ta rgEtS: new & emerging industries, new businesses,

economic growth, social development, quality of life, learning
society, knowledge-based society

STI: Policy & Management Perspectives

- The 1% R&D Threshold

- Manpower is Key

- STI Integration

- Role of University & Research Institutes
- Role of Private Sector

- Globalization Impact

- STl for the Small Guys

- Policy Focus, Management Installations
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STI: Policy & Management Perspectives

- The 1% R&D Threshold

60
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Overall Competitiveness Asia Pacific Ranking

M
51

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

—o— Australia ~#~ China Mainland &= Hong Kong = India =¥ Indonesia
-~ Japan —+— Korea —— Malaysia —— New Zealand == Philippines
- Si ~#— Tai ~ Thailand
ingapore aiwan ailan Source: IMD 20 EJ
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Thailand’s Competitiveness (IMD-2010)

Economic performance Government efficiency Business efficiency Infrastructure

3
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Thailand’s Gross Domestic Expenditure
On R&D: 1999 - 2007
Mill Baht % R&D/GDP
25,000 0.30
0.26 0.26
20,000 r 025
- 0.20
15,000
045 sl Business
sl Government
10,000
010 ==R&D/GDP(%)

wdmz National Science and Technology Development Agency (NSTDA)
National Science Technology and Innovation Policy Office (STI)
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Gross Expenditures on R&D/GDP
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2. Malaysian Science and Technology Information Center (MASTIC) 23 Flll

3. NRCT & NSTDA | =

Private R&D/GDP vs. Public R&D/GDP in 2007

n most cases, the ratio of private sector’s R&D is
higher than that of the government, especially in
developed countries. Thailand is, however, in the
opposite direction.

France
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toa - China

ezl Target: increase percentage of private sector

EjLithuania R&D/GDP from 40% => 50 %
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% Total R&D / GDP
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3. ding ysiitwenduard TN R IME iR 91 26
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Current Science and Technology Capability

R&D/GDP =0.21 % R&D Personnel (FTE) R&D expenditure
6.76:10,000 (Government: Private)
60:40

R&D expenditure
(Government: Private)
50:50

R&D Personnel (FTE)
10:10,000

Target 2017

R&D/GDP = 1 %

Note: in 2007 o R&D Exp = 18,225 MB .‘ i
® R&D Exp : Gov : Private =10,935:7,290 MB 27 _|_| |
® R&D Personnel = 42,624 (man-year) | Fom

Some Policy Measures

1% of GDP HR in S&T PPP (50% gov : 50% private

%R&D/GDP FTE per 10,000 people
.

200% Tax Credit for R&D activities
BOI Tax and non-Tax incentives

Technology Development Projects by
iTAP, NSTDA

NIA Financial Support Projects

\Path .
I Ppathl]

Personal Income Tax Exemption or
. . T : Reduction

W mm mn =M mE | . STEM education Venture Capital
« Gov R&D Spending * Talents and Gifted in Science| « Intellectual Property Management
» Networking Model (THAIST) | » Private Sector Researchers
« University-Industry Linkage |+ Technology and Market Trends
« Engineering Capability * Technology Acquisition

* Private R&D Spending
« State Enterprises R&D

apending Testing, Certificati
. ili « Testing, Certification
- Venture Capital Mobility of Labor _ 9 .
FDI « Pilot Project

Government Procurement
Market Expansion
Competitiveness of SMEs

* R&D Centers

28 hll
Eany

Note : existing measures, propoged measures under study
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- Manpower is Key

29@

Ratio of R&D Personnel
Between Public and Private

38% 62%
Malaysia  — |
36% 64%
Phillippines [l |
20% 80%
Thailand |l |
67% 33%
Taiwan
2% 28%
Korea (2006) [ |
66% 34%
Japan
068% 32%
cne PR
0% 20% 40% 60% 80% 100%

Ratio of R&D Personnel
M Private 1 Public
Source: IMD World Competitiveness Yearbook 2009
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‘ Technologist ‘4— - —»‘ Scientist/Research Engineer ‘

Private Sector Q;

Bachelor of
Technology

7).
" ‘S‘(//(é < =
% % AA ou
&/(. Support High-Impact with
M
% w %&D PO [reo

(VECW
PE— High
Technician |Vocational

Thai Vocational
qualification

Post Doctoral [ poctoral Degree

| Bachelor Degree

Honofs - * KMUTT
dared in * KMITL
Dggredin RMUT D
edhnolpgy’ «SUT
etc.

Upper Secondary

f 5

Formal Education

ienge
Ssropm

Lower Secondary

|31!

Science-Based Tec

Scheme

hnology School (SBTS)

The Royal Golden Jubilee Ph.D. Program

Science Classroom in University-Affiliate Schools

Ministry of Science and Technology Scholarship

32
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 To utilize a university S&T faculty capacity to help its
affiliated school to develop a high quality S&T curriculum
at the secondary level

e MOST supported budget to 4 universities to run a science
classroom in its affiliated school, first batch (30 students
per each school) start from May 2008 onwards.

» The support covers all necessary expenses such as tuition
fees, extracurricular activities, etc.

33 |

1. Management: policy direction

2. Academic: develop curriculum, mentors, teaching,
development of ‘honors program’ at graduate level,
activities to enrich R&D skill, etc.

3. Infrastructure: lab, classroom, dormitory

34
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Incubate talented vocational students in
inventing technology by encouraging them to
develop abilities and creativities in order to
become technology innovators or

technologists

Collaborate with Vocational Education
Commission (VEC), universities, industries
and STI. Panthong Industrial and Community
Education College was selected as the first
pilot project of SBTS. All students stay in the
dormitory.

Funded by VEC and STI. Tuition is free of
charge for all students.

Provide opportunity for further education in
affiliated universities or in higher vocational
educations.

To produce graduates with academic background and high
technology skills by project-based teaching and learning
methodology. Students are to discover their selfness and
capable of applying their technology inventing skills on their
careers or higher education. Thus, promote the innovative
technology of Thailand.

18
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1. Scholarship Award (Overseas)
» Phase 1 (Year 1990-1995): 789 scholarships
* Phase 2 (Year 1996-2004): 1,199 scholarships
 Phase 3 (Year 2004-2009): 1,400 scholarships
» Phase 3+ (Year 2009-2013): 1,000 scholarships

Field of Study for Scholarship: Metal and Material & Energy, Electronics and
Computer, Biotechnology and Environment, Basic Science, Technology Management,

Nanotechnology

2. Scholarship Award (Thailand)
 Phase 2 (Year 1996-2004): 100 scholarships
« Phase 3 (Year 2004-2009): 100 scholarships
* Phase 3+ (Year 2009-2013): 100 scholarships

Field of Study for Scholarship: Metal and Material & Energy, Electronics and
Computer, Biotechnology and Environment, Basic Science, Technology Management,

Nanotechnology

37[

STRATEGIES OF THE RGJ.PROGRAM |

RESEARCH
FUNDING AGENCIES

. [NSTDAetc.]

PH.D. GRANT| Z MB "~
~"RESEARCH GRANTS

MIN. UNIV. AFF.
[MUA]

THAILAND RESEARCH FUND
[TRF.]

FACILTIES PFRSONNE‘L 5\
THAI FOREIGN

PH.D. ADVISOR COLLABORATOR

]

PH.D. STUDENT == ol
F.C'SINST.
OUT FlJTl
t ] ! !
JOINT RESEARCH STRENGTHENED
PH.D. GRADUTE
PUBLICATION PH.D. PROGRAM

To attract talented students, the
grants cover most essential items
and there is no obligation to work
for government agencies

after completion of doctoral studies
For the first ten years of the project
(1998-2009), RGJ granted 2,436
Ph.D. scholarships (covering
engineering, technology and
environmental science, physical
science, biological science, health
science, agriculture, social science
and humanities) and there were
1,224 Ph.D. graduates (data as of 31
January 2009).

38

19



PICMET "10 Keynote — Phuket, Thailand — July 20, 2010

Labor Competency: Overall

W Current
.Expected
' 1
e . Em
L] z N
| H H
. .
"
il P 4
4 4 = & F
Unskilled labor Semi-skilled labor Skilled labor High-skilled labor Expert/Executive

1. Analysis and Problem Solving 4. Teamwork
2, IT skill 5. Technical skill
3. English proficiency 6. Management

Source: Thailand Development Research Institute 39 ﬁl
i

- The 1% R&D Threshold

- Manpower is Key

- STl Integration

- Role of University & Research Institutes

- Role of Private Sector
- Globalization Impact

- STI for the Small Guys

- Policy Focus, Management Installations EJ
40

20
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Major Integration Dimensions:

¢ Multidisciplinary approach in R&D e.g. Clustering
Technol ogy * Innovation brings effectiveness into S&T

sometimes leading to national agenda setting

¢ Research Funding Agencies >> National Research
System

Organization

¢ Universities-Industries Linkages

Man ageme nt * R&D management, IP Management, Marketing,
Commercialization, Rural Development & STI

» Technology must reach out to society & environment

* MOST as catalyst but all ministries must be involved,

- Role of University & Research Institutes

Pand

21
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Landscape of Advanced STI Establishment
- 9 Resea

Universities
e RPrivateh (’?)
esgarc Advanced STI Universities
Institutes T—
CHE National Targets Overseas
7+2 COEs partners

[R&D Centers] [ Thai Institutes ]

[ Foreign Institutes ]
Funding &

Supporting
Agencies

Public
Research
Institutes

43

mutually agree in

. research prEbIem
: research
problem
problem
consult for % solving advise at

operation site area
and process

Example of PS programs

*Policy toward the future:
currently carried out:

Scale expansion

- ChEPS Scope expansion
- FEPS - PhD level
- C-Cheps - other fields

44h:

22
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« The students have to do the
internship according to their field of
study in the organizations (6 credit-
course lasted for 16 weeks).

» Graduates from this program will be
well-qualified to suit the need of the
industrial sectors

» Since year 2001, there were 3,000
students and 1,200 firms participating
this program.

Objective

« To recruit qualified engineers (knowledge and skill
meet needs of industry) who are capable to work once
they graduate.

» To get research projects on hard disk drive from
scholarship students.

What scholarship students must do

« Enroll the subjects as identified by faculty and industry
« Attend training on site during school holidays.

» Do senior projects on hard disk drive.

Opportunities after graduation

e Scholarship students will get job offers with company
after graduation.
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to increase R&D capability in productive sectors through consortium of
S&T researchers

to ensure sufficient supply of quality S&T researchers

to develop graduate and postgraduate program focusing on research
activities

to culture industry-university-link tradition in Thailand and stimulate
emergence of spin-off companies

Lab team leader

. Visiting Professor

Post-doctoral
researcher

t t t
postgrad studen grad student

’ international
national research agenda

.research agenda.
(w- of Excellie

47

YRy

- Role of Private Sector

24
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25%

1%

13% 13%

R&D Projects 200% tax exemption in 2002-2009

Total of 779 projects for 2,317 million Thai Baht (Average 97 projects/year)

In Million

180 — 406
Numbers of Projects —— 500

160

140

100

80

60

40

20

_‘
0 2545 2546 2547 2548 2549 2550 2551 2552

Source:Research and Development Certification Committee Secretariat (RDC) National Science and Technology Development Agency (NSTDA) 50
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Private Sector-Led STI: Requirements

* |ncentive system

e National targets: industries, mega projects

e Government procurement

* Professional researchers in private enterprises
e Capacity building for SMEs

* Pilot plants, Testing facilities, Demonstration
projects

Rail System Technology and Human
Resource Development

52

26
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Energy conservation
Green Environment

53

Rail System Development

27
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Example of HR & Technology Preparation for the
Rail System

« Grenoble University (France)
« ENSIAME University (France)

« Korean Railroad Research Institute ) “y_erseas

(Korea) - train_ing

« Aachen University (Germany) research - curriculum development
« Railway Technology Research o ;

Institute (Japan) institutes/u

« JR East Company (Japan) /ersities

o Auq =

local Public «SRT
sKMUTNE  research agencies & iy
« Chula . 1 . « BTS
institutes/u private « BMCL
niversities - facilitate HR, TT, companies . G‘;ﬁm
international cooperation, .

- training promote center of - recruit manpower

- curriculum excellence, -R&D, TT

- R&D promote networking

** Conceptual Design of HR for Rail System

55

- Globalization Impact

Pany
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Free Trade Agreement (FTA)

Political Map of the World, June 2002

=T
i = ) bl Tt
= ; Thai-IndiaFTA | 5"
- o - . - 4k
i ASEAN-Indla =
- e TR B = T -
N : = g T Ty
NEGATIVE RESULTS (-): : B === o
Market competitiVe for impo; ' IThal-A_usFTAr""“" =
. m—tr T
POSITIVE RESULTS (+): = =l e 5 =
::)emand expansmr? = O Negotiation CQnCIUded Thai-NZ FTA
nvestment attraction i

“w= M Negotiation Suspended

-

Knowledge transfer izl 2 S :
Export’s cosT¥edUction e 3 . Negotiation among Reglons/CQneIuded
Quality development and safety e R E— i

Labor mobility (+,-) ) ) i .
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International Migration & Mobility

(51| Most movement occurs within reglons
Origin and deatination of international migran\, cirea 2000

T size of countdes IS proportionad 1o 2007 population.

om0 e e e MO DS 0T v,

Source: UNDP, Human Development Report 2009.

- STl for the Small Guys

30
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Science Technology & Innovation (STI)

{I ]

Development Underprivileged

Rural Development

 Science & Technology @ Village Level
— STl policy to encourage R&D projects in rural areas.

— Implemented R&D projects will increase employment,
financial needs, quality of life, and possibly
commercialization.

— Self-reliance & sufficiency economy is crucial for
sustainability.
— Tripatite cooperation & arrangement:
» Central govt/agencies;

* Local Universities;
¢ Local Administration
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2010 Thailand Enterprise Profiles

GDP Exports
E%E%ﬁ%’#fﬁ,_ (Person) | (Milion Baht)J_ (Millon Bz

=

No-of l Emgloyment

S . -

4,614
2,875,495
ks (0.32%) (23.95%)
: 5,502,676
i (61.1%) 3,432,006.15
| A (65.04%)
SMEs - i
2,848,256
9,129,747
(99.68%) (76.05%) ~
Micro Enterprise : ! 8,903,340 i
p | ! (38.9%) 1,658,229.04
Informal Sector* ! i (31.42%)
v v

L4

| 2,857,383 12,005,242 9,006,016 5,276,523.36

Notes: (excluding agricultural sector)

1.There were 0.3% of the enterprises whose information on size was unavailable.

2.GDP of agricultural sector was not included.

3.There were 2.2% of the export transactions whose information on the exporters’ size was unavailable.

. 4.1USD = 33 Baht Source: STI

- Policy Focus, Management Installations




PICMET "10 Keynote — Phuket, Thailand — July 20, 2010

Paradigm Shifts & Policy Response

Asian Century, Free-flows of
Goods & Capital

Knowledge Economy

Aging Society, Savings Problems,
Changing Consumer Tastes

Natural
resources &
Environment

Global warming, Natural
Disasters, Degraded Ecosystem &
Biodiversity

Free flows of . .
Increasing borderless in

movement of
skills/entrepreneurs

N
»
»
»

¢ Proactive trade policy
e Competitive Business entities

e Supervisory & regulatory regimes for in-out flows
of capitals & financial market

¢ Knowledge creation, innovation, knowledge
commercialization

e Increased learning opportunities (formal &
informal education, life-long learning)

* Appropriate technology with regard to Thai
cultural strength & knowledge

¢ Expand markets for good & services related to
health care using indigenous knowledge in
building value creation

¢ Protect & safeguard for inappropriate foreign
culture that would negatively affect the nation’s
values

¢ Raise stands on environmental management &
protect natural resources & maintain the balance
of ecosystem

¢ Adjust to environmentally-friendly production
process

o Set regulatory regimes for free flow of labor force
and safeguard for negative impacts

¢ Impose measures for free flows of labor that
negatively affect the country’s security

Technologica
change

o M -

{ o

and food security E

33
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Social Changes: Climate Change:
® Aging Society ® Adaptation
® Digital Society ® Mitigation

® Low-Carbon Society ® Technology Needs

‘M.,HAssessment

Agr. and Food

Healthcare: ® STl and major crops

® Emerging diseases e ertels

giexentiveupedicine ® National Agriculture

~ * Genomic therapy Research Systems

N

Energy Crisis: Econ. and Trade:

® Renewable energy ® Resource-based

® Nuclear Power Plant

® Environmentally related *FTA i
~_energy industry ‘® Dev. of domestic market

Examples of Key Aspects in the 9 Issues

Geopolitics:
® ASEAN+6
® Edu. standardization

® Trade and science

Decentralization:
® Role of local gov.
® STl and community
\\,; Regional inno. systep;ls"

L r

~,

Technological Change:

® Framework for biotech/

high-value added sectors

nanotech policy

® Tech. trends
kil

STI2U: Towards Societal Well-Being

Upper North

Lower North
Nare iversi

Bangkok
STI Policy Office

Central and West
Kasetsart University |

South
Prince of Songkla University

|

Regional Meetings & Participation

Upper Northeast
Khon Kaen University

Lower Northeast
Suranaree University of Tech,

East
Burapha University

sshl_l

p inee 0 a Prime minicter' inn EITIA
ovinces based on the Prime min Qff

34
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Cross-Ministry Policy and Management on
Climate Change and Energy Security

* UNFCCC Negotiation
e Technology Needs
Assessment for
Thailand

e Technology Transfer
and Development
e Low Carbon Society
Scenario Building

STI: Policy & Management Perspectives

- The 1% R&D Threshold : Investment

- Manpower is Key :

- STl Integration : Management

- Role of University & Research Institutes :
- Role of Private Sector : Key Stakeholders
- Globalization Impact :

- STl for the Small Guys : Social Equity or STI for All

- Policy Focus, Management Installations :
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THANK YOU

National Science Technology and Innovation Policy Office
319 ChamChuri Square Building 14t FI.,

Phayathai Rd., Patumwan, Bangkok 10300, Thailand

Tel: +66 2 160 5432

Fax: +66 2 160 5438

E-mail: info@sti.or.th

http://www.sti.or.th

71

36



