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l Budget-People-Product Alignment is key to success
Example of SCG

R&D Spending
(Million Baht)

+ 2004 2007 2008 2009 H1/2010
250 Team FYS TV
i 23555
i sea4w@no 973”(?“'3:?0]

HWVA Sales
(Billion Baht)

HWVA Sales on
Total Sales
(%)

*HWVA = High-value added products and services

© SCG 2010
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1 HVA Examples — SCG's Commercialized Products 1 HVA Examples - SCG’s Commercialized Products
Idea Paper: Ideq
Innovative Printing % » Idea Work, Super
iti ! Presium Quality Offics
& Writing Paper o Peoer vt e
= Fiber Structure and
Nano Costing Formuls
= deq —— |
A i} Tiger Mortar: Color MMA: Light Guide Panel for
4 % PE 100+Pipe: Flexible & No Rust Pipe Render Cement LED TV & Monitor
- -
10659 as1sw
- v SmartWOOD
. * Idea Green, produced from = o SCG
[ 0% Ecofiber, consumes ess Ee———— HEIM
farmed trees Home Technelogy SCG Experience: Wood Substitute
for Superior Quality of Living | IT for Innovation & Effective Process | Froducts
= Hig e CM  chva - Hignovaue anted products and serces

MISCG escazmno

WHUAINT . [UN18TN1ASELATURIN SCG

- Benefit Multiplier from R&D success
Example of SCG
SCG Government
Haauau | 240,000 | wiaa: duuanm
- aEuaeILAL -2,500 — +2,500
- ANERUléWA A Atne -2,200 +2,200
- ASAu 1ziu ASTseEau -200 +200
- ANANANAalI -300 +300
- Wuldau A3 swidnau -19,000 +1,000
Als 28,000
- anEGulanacEdFn -4,000 ) +4,000 |
A lsgns 24,000
- Guiluns -12,000% ——) +600%* |
ans 12,000 I +10,800 I
MHIBLHRA *Dividend payout 50%
-

** Dividend tax 10% for individual investors

© SCG 2010
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(S&T Commercialization| Value Chain)

L@Nﬁﬁ?{!ﬂgﬁ 5YSLIANYTIUTIN

: : : > Market

Idea Generation Market Diffusion

A 4

Invention »Translation » Commercialization
Discover —Investigate » Develop — Launch

Gather =———QOrganize » Analyze — Distribute
Creation » Sharing » Application
Creation » Conversion » Commercialization

Practice

v

Theory
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Challenge for' Thailand

® Small percentage of industry with R&D capability

® Low investment in R&D by Private Sector

® University R&D not market—driven

® Lack effective mechanism for university—industry
linkage/collaboration

® Low incentives for university researchers to link

with industry
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Charles W. Wessner, Ph.D. Director, Technology and Innovation, National Research Council, November 19, 2004 (5)



US Sources of funds for R&D in 1996 millions dollars

Funding Basic Applied Development
Source
Federal 17,150 14,100 30,650
Government
Industry 7,390 21,790 84,270
Universities/ 3,600 1,800 400
Colleges
Non Profits 1,620 1,060 470
TOTAL 29,760 38,750 115,790

ANALBNYUN NT138INU R&D gx‘i

SOURCE: National Science Foundation, National patterns of R&D Resource 1996,Washington D.C.,NSF 96-333,1996,Tables C-6,C-9,C-12.

(6)



Small| Business Innovation Research Model (SBIR)

MSAUUAYUNUIILYBISFUIAaR3ZY LHNU SMEs

Social
and Private Sector
B Government Needs Investment
— PHASE IlI
é PHASE Il ‘ Product
@ PHASE | Research Development
E ‘ Feasibility ‘ owards B G G
% Research Prototype Commercial
x| Market
$100K

Tax Revenue

Federal Investment

Charles W. Wessner, Ph.D. Director, Technology and Innovation, National Research Council, November 19, 2004
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Resource:Research and Development Certification Committee Secretariat (RDC) National Science and Technology Development Agency (NSTDA)
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navnu KSME 200 saunuluudEinfisiineuninnda 3
Venture Capital AU 25-35% Tu9iu 1-100 §1uUun
(van.ghInan) sraesIunu 1-7 1
MAI Matching Fund 1,000 amuluyusimiiasdaanaioulunain

nANNINE 1au 1a 1a
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Federally Funded
Research Creates New
Ildeas

Charles W. Wessner, Ph.D. Director, Technology and Innovation, National Research Council, November 19, 2004 (20)
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Corporate Ventures / VC Firms/ Investors

Dividend &
Capital Gain Investment

Certified by
authorized
agencies
e.g. SEC etc.

Investment Science &

Technology
Investment Fund

Dividend

Dividend &
Capital Gain

Investment

Life Science Strategic R&D Hi-Tech

Project / Co. Project / Co. Project / Co.

Certified by authorized agencies (21)
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Corporate Ventures / VC Firms/ Investors

Income Tax
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Dividend & Capital
Gain

Investment
Tax Allowance
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Income Tax Allowance i
- Technology a:tz(r:(r:'izeesd
Exemption Investment Fund 9
on e.g. SEC etc.
Dividend
Income Tax
exemption on
Dividend & Capital
Gain
Life Science Strategic R&D Hi-Tech
Project / Co. Project / Co. Project / Co.

(22)
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~ Commercializing R&D

Kan Trakulhoon
President & CEO, SCG

ulgunadeidgsuvIdanariisnuidivinendisasuasinatuladgssnatdonai el
3 Auenau 2553 ar ananuwinenddasdssinalng Jeniadnusid
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> 4

Benefits from R&D Commercialization

Example of SCG

© SCG 2010



1 Budget-People-Product Alignment is key to success
Example of SCG

R&D Spending 07 P R -
(Million Baht) 9%
600 -

370 387
300

1 40
+ 0
2004 2007 2008 2009 H1/2010
R&D Team 0000
(People)

L 364 (Ph.D. 9)

. 1

HVA Sales
(Billion Baht)
40% -
HVA Sales on  30% -
Total Sales 20% -
(%) 10% -
0%

*HVA = High-value added products and services

© SCG 2010




l HVA Examples — SCG’s Commercialized Products

(e, eq

Idea Paper:
Innovative Printing
& Writing Paper

= Idea Work, Super
Premium Quality Office
Paper with New Matrix
Fiber Structure and
Nano Coating Formula

= Idea Green, produced from
30% EcoFiber, consumes less
farmed trees

Idea work @
“Love story”
Ad.

*HVA = High-value added products and services

© SCG 2010



1 HVA Examples — SCG’s Commercialized Products

Malls¥ifalls

Render Cement

Home Technology
for Superior Quality of Living

*HVA = High-value added products and services

Tiger Mortar: Color MMA: Light Guide Panel for

LCD TV & Monitor
7y, C1S151D
SmartWOOD

SCG Experience:
IT for Innovation & Effective Process

Wood Substitute
Products

© SCG 2010



l Benefit Multiplier from R&D success
Example of SCG

SCG Government

HaRUNL 240,000 | Wiz dum

- MEYRALAN -2,500 I +2,500

- MERULEWN o Al -2,200 +2,200

- Edug Wy METFEau -200 +200

- ANNAKRI -300 +300

- WULAaU AIWTNIU -19,000 +1,000
A'ls 28,000

- MERIUGA2ILEEN -4,000 ) +4,000
Alsgna 24,000

- Builuna -12,000% =) +600%*
s 12,000 | +10,800 |

waneue:  *Dividend payout 50%

** Dividend tax 10% for individual investors

© SCG 2010



Commercializing R&D in Thailand

© SCG 2010
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R&D on GDP AnAa11AU R&D z"{m'qué‘”gl,@ﬂsﬁu
0.2% 2> 1% 6= 10/10,0000 57:43=30:70

>/ UsudlgednbilszTaniiena® Mneadu R&D Tqelaninaiu 1

= =
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v Aa o v

a a Y = o o [~ 1 a di
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1 Commercializing R&D in Thailand
= Improve government budget allocation to R&D activities
0.2% on GDP - 1% to GDP
= Increase public-private contribution on R&D expense

57:43 - 30:70

= Provide R&D funding support for SMEs

il

© SCG 2010




1 Commercializing R&D in Thailand

= Boost up researcher to population ratio

6 : 10,000 - 10: 10,000

= Encourage public-private partnership to understand
business needs

= Promote Open-door Policy to increase mobility of
researchers between public and private sectors

= Initiate public-private co-scholarship (PPP)

il

© SCG 2010



l Commercializing R&D in Thailand

@ Incentive

= Enhance tax credit for R&D activities
= 200% -> 300% or exempt tax for prototype
= Accelerate processing time
= Immediate tax credit with honor system

= |nitiate incentives for researchers

= Salary and career
= Personal Income Tax for both local and expatriate

ﬁii - Community of Researcher
H

© SCG 2010



1 Integration of R&D Platform

Budget

Government Private sectors

e —

z@ Incentive

e’

University /
Research Institution

© SCG 2010
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Wit gy afdinadiainermans imatulafduay
u¥anssuuneané w.a. 2551 tunisasoaianng
darmnegvioineaaas maTulafuazusanssui
\lanToodauide donunisd@nmn uay
aMagadvnssuislunaravldseina

vivlaiyasiaasanuidu aadunisdnen
uaraalantutuiasvnisuavaniilu THAIST

v v

sofuivmeaefuannaTulafitfugs (THAIST)
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wrndady nifle

ManvisleuanAnTT uas AunanTislesandny ez - andunumIHie

samhwiindun aoutdodun - lauaanwiioluneoan
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- vhirivtneRlounies Bemdsd scsamitavuardinn
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5. aautiaun1#5a'ldunnasssuaILnLARINTITE

« DifluesnsantTunIS3uldyAAREITNAI2DY
HMEERGERET] Lﬂatﬂumsaﬁuauu‘imﬂw Taansedu
WrABauauauSnamansuariamnsuaaadd
usoguladiavsznauarfiwyaainsido uay'li
wldeuardn

« aaufonne 0% tuszae 5 fusn & msuyaaIng
S¥evinoululzauianssuuasniatanau

- udaatiumumiui iaauu&ouulaeiniunaaiuv
Aauiaudali uara13arRITANLLILATEULIRIURY
2aULEA

fregndasinEnuldusiusiudnsa
(expatriate) dun1s3FouaswoulTulsevanneg
(w.f. 2552-2553)

awisamiuafsad
wnmé (s 2 Qusn)
donTi

il

waid

dawny

na

Ju
Téwiu
Vioeww

0% 5% 10% 15% 20% 25% 30% 35% 40%

An: melbmanravudSrencinoraduunmata lew Interacelnvent, 2553

sandsuldvoussusruna (expatriate)
Tuuszmdlnp

Income tax rates - 2008 onwards
Net Taxable Rate (%) Tax Amount Accumulated

_income (Baht) ____(Baht) tax (Baht)
1- 150,000 Exempt 0 0
150,001 - 10% 35,000 35,000
500000 -
500,001 - 20% 100,000 135,000
1.000.000 - o
1,000,001 - 30% 900,000 1.035,000
4,000,000 o
>4,000,000 37%

Vi Taxation of Expatriate Employees in Thailand, Grant Thomton, 2009

6. Iﬁu?ﬁmanﬂuﬂ’nmﬁm’tﬁa‘wﬂ@j‘mms’iﬁu
wazWaiul 300% uasidulsedunaunis
UG

. ‘l‘mﬂumsﬁnmim‘lﬁa"\ujin‘lvﬁgmﬂu dmsuanguviiag
fluzavnnigaiuuiasnistl uaztiuduasmuluidaly Tas
Wiinnda T e un1siYauasiaunaidu 300%
wwirduviningu

+ lDiflaavitiuiatsavuvniuszuunisaadnss Taud
METaeAISTNAI TN UaKIFUALUTULUINIIATS
USudqeunasnist vidsenauene

* ATUTIWINT
+ ddnnuvanivenmaafuanvaTuladuvieing
« @maasmnTiulsuvaiva

o dnlnouanensunuloneivinnaaas imatulafuay
ufeanTmuuvotng
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Heyminwululasiiu

« lunszuiumsayld dufludavesadaualdanalan

audue vinbildauu tunsdigiuzaaavedauly
dayau iuiaonafavdavlssauratayavaianiy

« yaTasemMiatkIunsTINUATsayNddadsIu

AMENTINNITFUTaY TATINMTTBURYWRIUY (R&D
Certification Committee) dvlianuisavauseaiavan

« lunsdivinsayi@iusasiasemsliieiadunioluinsv

funasansuasswing asvih vitfiaauguennlunisdavin
and@sMsuaeniuniE vinlviantuvaionudadulali
furasniunFdansugsswing

. fludsvgiunavasna

FuuTasensviualdandnnidertasudrunisisauas
Weaiun 200% uunanutleulsyanm

2%0 1400
= fvmetutas
XS Latunstuses
200 - L tunrtuTes
—a— fuwetures (azax)
—— 16%unviuses (asex)

nulatens

nulatemisan

2

2548 2549 2550 35 2552 553"

P AncnTun U AR TIduuariann, 2553

yan1Tasinis (duun)

uanauiloulszuna
a0 5000
= fuvatutas 3.920.20
700 ko7 2 @z2 \@unduras 64430 i
600 + L lATunsiusas 5811 sge
—a— fupatusas (R:8u) 531 15 -
§ o 2p050 3
£ 500 — 1@unirfusas (Rau) 200 8
H £
2 4 e
& 200 & 46 H
i K
2802 42 42 2000
= %00 27113 24415 i
20 190 %,
= 1000
100 1 |6%a30—
[ 0

245 2546 2547 2548 2549 2560 2551

i ansnsmumdusastaseniriduusariann, 2553 3

Fuuuddwmiduaadusasiasenis
uanaunuaIantiiau (163 s1u)

Large, 63, 38.7%
Small, 65, 39.9%

Medium, 35,
21.5%

Vi rdusae TatamTId

Aein, 2553

SEES R

NUTasINIsuanallsianaa s IunNssi

e funaluras _ 30
" 28 [=RULTETLIT AN
T —— mnuHinasianems 25
20
15
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7| P 7 5
':' '?EI ] B e 0
H = < - 5 a F < <
i i iy 33 i
i i § i 4 i
LI i Iy :
H i s -

1furas Tann 1, 2553

usiv 10 duduusn
ﬂﬂi'\muinsam-sdu'ua{usaeqeﬂn

WiweTnaani Snoulatin | yanifazan \fGuveTuTes (UIM)

1 USN.TBINATNIQATTHATIY 142 31873361727
2 | vue Tnonmadnuasind dust 77 133,627.209.00
3 | wen JuduudAnowinenne) 58 130,566.585.00
4 | unv.onTimaAadudani 57 50,835,772.45
S [uen Quinmn’lnuq-’:m\'nnu 52 198.403,995.00
6 | weniiuuTng 51 164,974.979.01
7| wen JuFmudTnocima) 36 TIK,173.9%0.00
& [ uenulsin mdaug 34 138,176.547.00
9 | usngmadar maTulag 3 166,838,229.82
10| uen Berd e 3 31 192,025.716.00
Har: TRuT TATINT Aan, 2553
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7. adnuuaraflunissusEnIvan iun1s@nsiuay
MaaadInnssulunisianisdnwisseudiaaninuay
1an (Industrial MSc, PhD)

« Maoonsianisdnesedudiginuadian ludneuy
ATRIVULArAITuNITFINSEUINANTUAITAANIUAY
MAged MmN Taadarsluuuvidseaunadniaadioniu
susssumnzersinnubivindu Taatgnalniflaguas de
Nnufiviasenistiuannigaunfien sonduinemaad
uwazivaTuladdugy (THAIST) uasdflunissiudusoitu
wiazo laun umivendoa1e anuide uasmihesy
Aduayunudde vivluuavaadsuna

8. wasn1sulviularaunu (Matching Grants)
way/niasauadnu (Equity Financing) a1ads

+ Arunfnsefusyumenadulupluuuidug Wuhusauainmaanuy
(venture capital) uarn1iaantaunIsmg uﬁ"mmmsn'tﬂ‘la'ﬁﬁuusﬁmﬂnu‘l\.nh\:
mst¥udabiendafustmi (seed) Bunads (startup) uarhotuidula (early
growth) tdaoawnufiwﬂamﬂutﬂqu FaonsnTrusduss dobifldlsuarna
Usrnaunisaaassumdnviwddlsedu

Seed 131 By 1 @ann
Startup 1:2 “Livfu 5 v
Early growth 1:3 i 10 Enann
+ whonuiaraduEinn

- §nu. (divusuarednduuloue) o
- @y (Fvinuuasduhusivu TasdasaeannTanmadugaanidos)

dwdulygwiuarausssaviannsndadu taun vauadaanldidunalslums

slusyuniaany uarlindun i tiuutatudaseuTusels B

anuddsyuanalnatuanud s
un SME Tunsfadumiusue
“VALLEY OF DEATH" gssfauBawnslaues

“Valley of Death” - the funding gap at survival stage

Technology Biz. and Product Commercialization
t _Creation Development
-4 Idea. RED Product Dev. Distribution
H Production Sal
g |
Time
Cash flow
R&D grants, Entrepreneur, Venture Stock owners
Public sector angel investors capitalists
Ideation Survival Growth

Haures3in TECHNOLOGY COMMERCIALIZATION, USIC, 2006

wihuufivssnounisiuamu (VC)

ac o .
- uhm @ yum oy

= Asros Adviser (Thaiasd) Co Lid

v = vam $rnky
- U - umi IR fin
- Thu Simlepe Holdmgs Lid = uan i frin
T R 7
= UTHR WM GAUUNOR 1R °ude (B ‘f‘*?\"‘\hﬁ?!‘a)
= il ivnonnenuas v (v ) - dninynaiaurmmmend Tulafid v (my )

- summonfu - ponmmemsdy e (EXTM Bask)

NAVIS CAPITAL (THAILAND) LTD T T

= TICON INDUSTRIAL CONNECTION PCL = uen gl (Tno) rein

- dnimnaisnnasiand

- 1 A uoud 7 uoeleae i

TR & . S
= unmyaREIRG IR S < SN TR TN YLORNA R AT YU TRUL

= JAKC(Thadead) Co 1 (SME BANK)

S mdubordamumlslagh mn (TMO)

2

noavju VENTURE CAPITAL woinadguationau

Jsyrnwas VC fdasTudaaviu

wnarfnstihuamu TatuqiasuunanasgsAalundn usarswiuly
dasanudasnituaatafuad iy
- ludsavauiade Instvdnsusyloml 2 uuy &a wuy upfront dsfe
srozanfudauly uar Wuuy dividend TandrAanaituasty
incentive WavhihvitiamsisemsduTa uartilena 1ads:Tominuiu
Taquulouisvas VC avhiuasvululasnisiagludugiowadudivingu

| s am (UalITI) 1,200 amu 10-50% vouaavedun

(48 1.000) | semeiavu 3-5 ©
neIuhNvHIRaun TRy 5,000 aanulu SMEs
ANMUANINNN TR T Hmamu 25-35% vemuaanaduu
voygshslve Tau am. madunt L5 1
ARUARIINUTRATT 140 Puvullidu 49% warhavubidu 25 & u
(Auw) vselarme
nowu KSME Venture 200 sapluvtvndiddunmunanm 30
Capital famawm 25-35% Tundu 1-100 Awum
(vav.gmnd) srwefiuvu 1-7 90
MAI Matching Fund 1,000 anulurdsnissTisansdodlunans

wanvwdnd Bu 0 o

&

fn mia wpyrda _\.1r‘«n\n.ﬂ;r-_:n!-.r.:nmﬁt..Ax-'s.u*lm.imﬁrm»-.v-'.ﬂ.lﬂﬁ-\lmomﬂ‘:. 31 84 2553

barsasiututhivnsveindusuy Ms¥adegsis ua :ﬂndqmamaﬁms
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afaiauauuzuuIInTsUsulsanala VC

Asiinsdanisudvisulvfiqauniwn

Amrdaassduuivasiduudiidnanw Bisufusas

avvuiulanwiy SME

FsuramisfiuTouiatvdaiauinasinavduady wiawaiun
ae'ls agladuiihuuiavingugsfa

A753¥d minimum return guarantee dhoazahuduulin

AV uazvinbviinaeusulaiaviinasmuinndu

fan: mavsramsudolummissagNe AuTaavrlsUTaali 25 Bouww 2553 Aulnmusmeghantiaiy
TR

9. Wsulsovdninawiuasndaulaludaannis
fununsdnaastinidauvussuna

« Wihudpndninamivazndaulaludyanisiu
nunsAnmaaniniFauuisuia Wardaonduun
viruzda lavulumihasuaiafsiviauisald
vitoulumatanduludsenanalaiiung 2 1
udoandusanisd@nm laaitlunarzaeivineu
Tunmatanaudnadunairalavuals uaelu
starnadonannuiluaignanstunsdidndu
wvinoulumieviusunis

10. Lﬁudﬂdmﬁnﬁnmmﬂ‘h‘mmam‘ua:I
wiaTulafimenasuafiulduianisdns1inndy
slaluauiaa

« Yudadudndnmaaineramsasuasinalulal
fadadvauaans lusedugaudnyiaindsyuin
75:25 «flu 50:50 Taaldnalnnasvunfuiduiia
mMsdnmignfusielaluauiea (nsa. wia
Income Contingent Loan - ICL) dluiatafia an
fivdnnisAadgaauyuilndn luseivenmans
uaxmaiu‘[aﬂ%tﬂumm‘imﬁmaunau‘(vﬁﬂwﬂ
tasniraodaumansiidusruidusain

s

'-aw':m{aumsﬂnm'tusvdumoq (w.e. 2549)

Ueyeynan
Wy v
FEGTRIREE

suuey

| Il | | ' ] |
1 T | } T 1
400 300 200 100 O 100 200 300 400

mogue: Indnw Yion mavediiematolenfugs
$1: Eves 4o, ana. sa ana. (2549) (1,000 au)

11, psRaLFFuAULITLRWRIUIAAINIALANYY

(R&D Centers)

« gaofluniesmisdegariaelaliuddviaas inaviauidviau
dauia v inamusgudiiouasiaundululsumne
v (du

- gfludesuamasmiuse laflunoudyvnlupluuund Ju
aeuyu Wuasuhu Méu mstvaaanials

- Wubiilarauvy Wevaunanauandnliviu 1 &/
Tarenriduuasyliifiu 10 @u/Tasens dufiulasomridutu
dnravaiathodfiuarsud¥vuamaragoniuidnhu (R&D
consortium)

- Wfinasnstadun® Asauunuuardidnneanuazainiy
mMIgvimnsuartiamafiadnndlaoamygdinSauaguar v
vihutuutsnivg

fatrvunasnisdviaiunisiade R&D Center aavlausiu

* Fgdaassnuaauyu (subsidy) 1319 Adunie AN
Wideneyae

+ Competitive grants for private-sector led consortium ia
avndadustwiluaasvnssugnsaaasuacis

+ vanlfiidn1siiese vadau dauiouilauinsgrusing
+ nstudeyunddu knowledge worker
+ 1asa6nd (o R&D center Tundauauuily)
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12. uasnisatiuayunisiadoiuauinnssy

(Innovation District)

« Falvfiwauanssu Jumnefoiudddaassilunis

wwziafasaniswmuioiuide uaruianssy
Taajudaassnineinsudn 9 dunguni
Aaa I iasefualiudasnisuas andunssu

uasfifoqola wdu

— paumENeladiiiaarnuinsuadiauIEauSANsN

vl annih uavglsznaunisauulanssuiagtu
lauinnssu aMutafivuauas BOI

- ZinuafuayunisidouarWainnlutzauianssu siu
sewinvisuasiangu Nufvnsidndgiunuisuia
virouluniatanaule 2 1

13, gfvsvunuipnssuiasnasnuuinnssu
niin1a (Regional Innovation System/Fund)

« Wifl “nasvuuianssugiiana” dela¥usulstuno
suayuanisurauarmidaoudug didmdasds
unaraadsuina Watiauatuayuuianssuly
wFnawnanavuRtTuIAtaN (SMEs) Miialu
aiaa Teafvihaouudwisnasnuiiidstaunisal
vinwihiuiuisianisnasvu

+ anldnalnifauzavauenuiveidaasninia
(Regional Science Park) w3a University Industrial
Park lunistiuin§au

srau1vinsunsiisay
uianssuszauninia

Tavens

Tanmriugnuido vaan dovasuiensm
waTulabgeiismnaummaieing

gAY

ITAP sy

dnInorunalulal SMES uas.
amiwinuasAnaurninnusuury
Autdnaouifosamindumetigon
anamaLRnng

TG-PEC/GTZ

Tanmsunuiuasnriugnouiantity
anaMNTTIRYRIMALE

TAP vy,

ARZAAEMNITRNDAT UAZAGVINNNTETRINA
unInméoesyauatund
amarawnInidoniasran

TG-PEC/GTZ

DL Wi
ralAwTauanisu

ITAP mav

TMNTTM GRE

Autiuonmta v dodsinng
AN w iauA TSy

Ta%en13 Mapping and matching for innovation in
selected agro-industrial sub-sectors

ITAP vt
I UL TR R TR AN T
i Inmdussyauetund

drunumdued National
(Target) Targets

ralnddnpeninma
(Mechanisms)

R Rescarcher's
it (come Tax

ada (Schemes Rgug—

R&D 300%
Tax
Deduction

Tanatiugn

Wsmur/

A

(Physical/ R&D Centers
Institutional

Infrastructures)

Income
oung Ph.DY convingent
Internship

Industrial
M.Sc/Ph.D.

Innovation
Districts

Regional

Innovation System

ol i nsaanuuusruuiaullgnis
TG-PEC/OTZ 5 Wandaauaiusalunisuadedu
WNansEnuaaIuIasANg

Technological capability
Quality of aducation
Creative industry
Productivity gain
Serve national priority

wdUANL

AdmuanmnssunisuluvisIvearand
walulafuamdfanssuuviana

319 ormisdadaauqdafu 14

ouuwa v uwnuvuiu wadnuiu
NFIWIMIUARS 10330

Tnsdwyi: 02-160-5432

Tnsans: 02-160-5438 Email info@sti.or.th
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Turning Concept into Product

NITATINASWIUTANIENAINSFNIADARINNTTHN

U u




a a aov o alg a o <
msiAgunurnnuAauazIdeviainaunalulagggsnaniszauaandnsa

Product * Ul uILazANABINITURY
Conceptualisation

NIPYRAINITNLAZHLTINA
o = ddl
o ﬂﬂLZ\]ﬂﬂL‘V]ﬂIuT,@EW]ZQ’m’]?ﬂWﬂU@uﬂQﬂQWN

% % d; o = oA
Product FaIn19 lFNeNIN1sAn I ARIENITRLAS

Release

Product
Architecting 132 ANTNIN

o = = ‘dl
® WEUNAMNLADYTIRINA IUTAEINANNS
HARTEALAMAINNTIN

* FFNHARNTINaNTUATTIyMNLAY

Product Product AALAUAIAINNFRINITURIAAA
Development Construction . B . .
® A319LUTUA (Brand) LAZNINIIAANADLIN
TR NALNANANAUNARS WA HRARANA
flan: nsdunEIAnNE Nvnuuss, svarunssunis Ui ladeu (Usmalne) S, aoidd Tadmad, nesunisgdannslug nquufimsssuasnl SMC

uazAniEs TN g il Executive Vice President 131 sssnasal wilulagdi a1iin 4
Sasin Management Consulting



Spherical Silver Nanoparticles for Commercial Applications
Large Scale Synthesis for Commercial Productions of AgNPs

Silver Metal (99.99%) Bp  $20,000/kg B B20/1g

Silver Nitrate (AgNO,) WP 184,000/2009 B> B40/1(
100 g AgNO; contains ~ 63 g Silver Metal

4Ag + BHNO, ——> 4AgNO, + 3H,0 + NO(g) + NO,(g)

SMC

Sasin Management Consulting




= h " i, = G LT
s wuaslfiiAn1sdquaUnsniFug (Sensor ResearcH Unir)
- * Pursue Frontier Researches EBenefiting THAIS through Innovation

t"""
CHULALONG@RN Umwgﬁslw % j i

100 Years Pillar of the Kingdom

Researohes for Commercial Appllcatnons
A Case Study of PAQO Silver Nano

Sensor Research Unit (SRU)

Faculty of Science, Chulalongkorn University
254 Phyathai Rd., Patumwan, Bangkok 10330
E-mail: sanong.e@chula.ac.th
vvebswfe—www-smﬂﬁeseawﬁa-ehuia-a@ti‘SMC

Sasin Management Consulting




Silver Nanoparticles Technology
Mass Scale Production for Commercial and Industrial Applications

Our proprietary silver nanotechnology was transferred to industrial sector and employed for mass scale
production for industrial uses. Examples of commercial applications of silver nanoparticles in Thailand
included antibacterial detergent and germ free ambulance.

SMC

Sasin Management Consulting



Safety Test on Silver Nanoparticles
Lab Animal Test

Acute eye irritation and corrosion test Acute dermal toxicity test-fixed dose procedure
(OECD/OCDE 434)

No toxicological effects
(LD50 (Lethal dose), TD50
(Toxic dose) >5,000 mg/kg)

No toxicological effects
(LD50 (Lethal dose), TD50
(Toxic dose) >5,000 mg/kg)

Fig. 1 Ocular appearance of 50 ppm groups; (A) control, (B) 0 hr post-exposure, (C) 12hr post-
exposure

Fig. 2 Ocular appearance of 5,000 ppm groups; (A) control, (B) 0 hr post-exposure, (C) 12hr
post-exposure. Arrow revealed blood vessels hyperemia in conjunctivae.

Fig. 1 Skin appearance of 100,000 ppm group at 0 hr postexposure (A) and 24 hr post-exposure after
residue removing (B)
Fig. 2 Skin biopsy from 100,000 ppm group, Ag-NPs cover on the keratin layer (arrow) H&E, x390.

Acute pulmonary toxicity test

W o ,ﬂ"'! Toxicological effects ?‘ggf;g‘gg:igg)eﬁ
5?" r,'i-ww (LD50 (Lethal dose), TDS0
et "‘7’3 (Toxic dose) >2,000 mg/kg) No toxicological effects
i, 2 (LD50 (Lethal dose), TD50 (Toxic dose) >5,000 mg/kg)

1.Kaewamatawong, T., Banlunara, W., Ekgasit, S., Maneewattanapinyo, P. 2009. Acute oral
toxicity test of colloidal silver nanoparticles. Proc. 4th ASVP Conf. & Ann Meeting TAVLD,
2009. p.439.

2. Kaewamatawong, T., Banlunara, W., Ekgasit, S., Maneewattanapinyo, P. 2009. Acute dermal
toxicity test of colloidal silver nanoparticles. Proc. 4th ASVP Conf. & Ann Meeting TAVLD,

= S 2009. p.440.

Fig. 1 Multifocal black fou(arrow) 20 000 ppm groups 3. Kaewamatawong, T., Banlunara, W., Ekgasit, S., Maneewattanapinyo, P. 2009. Acute eye
Fig. 2 Lungs from various doses of Ag-NPs, H&E, x 390. irritation and corrosion test of colloidal silver nanoparticles. Proc. 4th ASVP Conf. & Ann Meeting
A) 200 ppm groups at 1 day post-exposure TAVLD, 2009. p.441.

B) 20,000 ppm groups at 1 day post-exposure

C) 20,000 ppm groups at 14 day post-exposure; arrows showed Ag-NPs 4. Kaewamatawong, T., Banlunara, W., Ekgasit, S., Maneewattanapinyo, P. 2009. Acute

pulmonary toxicity caused by single intratracheal instillation of colloidal silver nanoparticles in

mice. Proc. 4th ASVP Conf. & Ann Meeting TAVLD, 2009. p.442.

Sasin Management Consulting




n1suNTuNgasasInTIanlagulldialinaiansinwansaasas19uinnssulua o

NITUAITUNTUUTI I WY BIARIA

andaauaswoanssam dfgul lvausing

AS1NUIANTSTN

N

~. ‘Wasausuadyusina

—

. — UARSTINTIONRA . o g
aaAnsinHanyast 16,000 Aruum tv.a. 2553 D Uwq'm'mﬂﬁ UTAUFIVUDELNADLUDN
y¥anmdy

/\/\/\ 21,000,000 -
ndir |

20,000,000
’ ‘ 19,000,000 -
18,000,000
o 17,000,000 -
FNEIUII £
16,000,000 -
20% "
15,000,000 - - : -

TP L LS

#n: Positioning Magazine NsnyAx 2553 fun: anvautlszansuazinu nsunisnAses nezneua new. A, 2541 - 2551S ’ | C

9 Sasin Management Consulting



o % a o - % [~ %
11 Favaas wily ldnis3dauasnmununagns lun15AauaUaIA9INABINITYEN

yuslnAuasg9dinnlaiFauniegsna

oy ngusinalssay \

¥ v v

* FaatnENAN9AUNAUANIY

ANARINITNNETNA

® AENIAINLANFANG LUAANA RS DT

® Sl o NN Y v > p ) o
NANBVALNNUNAINHNIUDE C ﬂ’]W@ﬂHMﬂQWNLﬂMQHWHQL‘Iﬂ??N

v 1 ql ] ]
T n o AN AL FaLLAZdauULL9RaA

ol/ % dqj v < %
R el oL PN I L TAR TR E BTt Y,

NSRS WRIUN
® ApRNE ML

o walulagnudlatloyulduas

Fruy U laigeiin
* AuLADYTIRANI AN Aty luNARSWaT
* NINAUIANANTRUATLTZENTNIN
® NMIWAUNARLLLHARAN (Prototype)
® N13RANULILINTTLIUNIHAR
o Anuilaensauardiandes

= s = al a o v o o
NN mi‘z?mﬂﬂ'tfmv*]]mqq,lE]Wﬁ WMHUFT U2E1UNIINNIT LTEN 1@@@14 (ﬂﬁ'ﬁl{ﬂﬂ‘l‘ﬂﬂ) MNA

AR m——

o nsw

10

SMC




UFHN sesnasal wilulagdud anm Aaudugsianginudaas w1ly AaUAUadAIIN

ARIN15289aNA111UITN Antibacteria lun1AangIunssuuazlsangILIa

nsatasizangunssndaIasulululssina

st gauuAiSeau
iUANSAUYA TN
dgz@NENINEN

Rivalry Among
Existing
Competitors

Bargaining Power

of Suppliers

A v oav aa

DI PEETE LR HIT RS R LY Audsdauluniaglu
audaasuilulu AUssnaAdaliLsnig
dszimAdanuIulas wuuliAsu99as

Threat of

New Entrants

ldiRuaugalumu
LASAIANTUALINALULAE

Bargaining Power
of Buyers

IMARUABNE IALFNSN I
ANNTILLURADAIUNG
AANUULNITHAR

(3 a 2%
ARINNNGSNAUBIETTNATANSL]

THAMMASORN

s Group

e Jilszaunisalaniuiulu
ARAIUNSTUMSHARLat L EinAlulat
PNV PN

* JAMNNTANATUNITHANLAE
PRAINARDITALIRSUITUAINNISYN
QiﬁQﬁlﬂLﬁugﬁ Silver Nano Titanium

* JNNINUIAINTUATAIINTINEDAN
WNANELAZNININENRAN AN
derrumunalulagdanasunlu

11

s meduneninniER Tradmnd nesunnaddnnisiugy nquuEmessnasal uazAnB I Nt dmi Executive Vice President 131 s9suasnl wntulagdu anrin SMC

Sasin Management Consulting



NISATINUIBANTTNIDINGNUTHN s550AT0] 4107 sdun1sUsuliiuazaunuAN
ARINI5YBIGNAT (Tailor-made)

PROTECTION POWER BY

Nanos’

UsupnanLEm I
ANNABNNITUBIGNAT

wsniaanida

Waurlneiin R&D
gifeameiu

Silver Nano [ UgLLLULIAY JRAIUTL
ﬁawummammwumnwmﬂ

asnuuunIsHARlAg
findmansiia

SMC

12 Sasin Management Con



NABN U BINANITINEASATINATINBANSINUAz AN L LTaUN1gsAa IagAasiimul
BENABLUBIAILANLNITYIINITARIA

AFWNAMNLANFN WAy
¥ a
/ LaFaun1egana

im % mmmmnmﬁm'amq
(AN ﬂ'J']Jﬂﬂ']_lﬂ’]ﬁ‘VI']
M1 LW@?UN‘ﬂﬂUﬂLLﬂN
Iy

w
&
™
»
dea ——s i First competitors Mass production production
Research: b
esearch and _ _
development Growth Maturity Decline
Nage ¥ Siage 2 Stage 3 Stage 4

#11: Product Life Cycle, http://benwaicome.blog.com/2009/01/10/product-life-cycle/ SMC

13 n Management Con:



From Purchasing to Partners

ANsandasinlauuy.. nalidaas

14



[
(- =4

a & ' | a o a e~
‘A% 1an119” uaz “‘nsilala’ 2a9niaasedg 1uaATNAUTAINITHENIUINAITIUIAEN
aglly “hauav” aang ‘aa1a” uas Ay Usinalaag1aunasy

Business View Points

Technical View Points

a o o Y a A 1
a o o 6 6 1 - :; ?
wasisrazgnin s Tamdnuqmlszasiizala? szt liliaiadels

a o rdl 2 a o 1
a o o a a o o 1 - g ?
wasRdpazgnin Wl ludmndisduazdannetinels? WdnsfusfilfnnuaaAduazduetals

I [ a o o‘d‘ 1% o ! 1
o a o o a o ' = ?
~LLHUNITN wmqiﬂ@mmummm@ﬂLﬂu@m\ﬂi? AnanazesFiRaRsTnnldanmadeviseli

a o = 1
—ﬂ@iﬂﬂ’]iﬁ’]ﬂﬁuﬂ‘ﬂﬂﬂ’]ﬂﬁq?ﬁ@L‘]’ju‘ﬂ?;ll’]\ﬂ?? —mmmulummmwmvu N@VI@ULLVIH@H’]Q1??

SMC

15 Sasin Management Consulting



v N

- % 1 o (2 a aa a 1 ay 1 1 %
ﬂ@@ﬁluVﬂﬂ?ﬁNﬂ’)Lﬁ"Q‘ll@\?fJﬁ‘ﬂ@‘Vl@\?Nﬂ’J 2l @ﬂ’J’)&Iﬁ"JNN@ﬁ"JNdeﬁ‘A‘iV’J’N‘lJﬂQQEILL@&‘:

Qs o\
ungsna
R&D BUSINESS
¥ - o al o aa
A3NBIAAINTLATINATUIAE gudeya waamAlulagnanuie
1 o — o o
ARAIAFAINIT A519UimNT T
Tanena;
UsuusanaTulatiiie . _
) Us2IAUNTARILN NAADLADNIN UTZANBNIN
m@umuﬂqﬂqqmmﬂqﬂqﬁ\ ‘.....I...Q....;...:.....» a - -
o 2 dhenilalaiuinu LAZANNLADETTDINATLIAS
294TINFINA
NIMTFIUNTHG
AANLLLWAZWANUNFITLLIL y -
AU (Prototype) ANLHUNITHAB

(Prototype) &15UN19NAR

SMC

16 Sasin Management Consulting



Steps to Success

a 1 o (3 a
NacUIUNITAA.. gﬂ’)qﬂﬂ'llﬁ‘@?’lq\?q&‘ﬂ@

Sasin Management Consulting

17



nsalAnw1: n1s3aesavaynadaiasuilunanaulangiagluninanaivingss
SA.A5.AUBN LANANE NMATTUAN ANSINEIAIRAT AIWIRINTUNUIINEAE

Investigations Stage

Development Stage

#1u7: Aiauilasann The age of Innovation (Janszen 2000) WAZANNNIANNHAIIA.AT.AUBY LANANS AMANENANERT QAN IDINMANENAY SMC

18 Sasin Management Consulting



nsEUIUNITWIBITENTSNUBUNATUIAE NARN MY 11 TAasa5 wlu
gasdannaNAy [udauas - uFEn lagay (Ussinalne) d11m

- , , Growth &
Imagining Incubating Demonstration Market Entry
Sustainability
N2 unAlulad ASNNUEHAS WEIUIAULLL HAMLTIRAANIUNSSHN  Wenusaldaslney
=i [ [ a o [ a a [ a
Aunlatdlgyumenuduay  Tunisiseuaswmun HRA DU Uazyiinmsnain g0 ANNlaanns
URIAULADY URRNTUNTINAY 5EAU Lab-scale nmsslangaiinang WATRILINRDN

AA

o . n15938
1aqeiitanangdiLsa (Key Success Factors)
Nﬂ?@uﬂl

UnIaeg—>  anwsiniasinla Hﬂh;ﬁ‘ﬁ@
o . o ¥ tlyvaruANNIanes
>4 P o ' 2 ' e NAITNAUTNA UL LIL z
ﬂ']?ﬁl\?l,'ﬂqﬁﬁxlr]ﬂ ANELNUNTU BIARITHHNA LL@vLLﬁVL?IﬁQ_JWf]?QNﬂu@El'NW@Luﬂﬂ JasBNENIN NaHEE
nudavNalsz ey mﬁmﬁmsﬁl
auldiilama laiusyndnsiindsauaziingsia ANSARTA AuasAusaINsELang
uazdsuasunganssNgusina

11: Process of Technology Commercialization, Commercialization New Technologies, K.Jolly ann1s&xn1sninnyeayams aunauss dszsiunssunis Ui ladeu (Uszmelng) aarin S F ‘ C

19

1sultin



http://www.google.co.th/imgres?imgurl=http://job-hot.net/picture/comp_logo/CP09068476_5056.gif&imgrefurl=http://job-hot.net/jobs/view_job_detail.asp?jobcode=8476060003&usg=__A0mSYS1hIVPp2bG8KYGcuAy_wl4=&h=55&w=175&sz=4&hl=th&start=4&um=1&itbs=1&tbnid=exEuJ8MUEpKFsM:&tbnh=31&tbnw=100&prev=/images?q=lion+consumer+product+logo&um=1&hl=th&tbs=isch:1

nseuaUNITWITITENssNTBuAlulat nquUSEN s59NATO] 41NA

THAMMASORN
Group
.. . . Growth &
Imagining Incubating Demonstration Market Entry
Sustainability
ABINISASI9DIANS ARRSTINALUIAS UNIAeUALUNEINA 1SUnNARA N ASNUUTUALAL
LASNARNTUNN nindaging WENU AL WAZLSANS LALUNIZEN  ANUNLTRDALND
Q ﬂ. = v [ [- %3 Qs v 1 a [] Q'J =
JduLARaUlAY R&D NANLNIN WATWILWISINAY ALQNATLARESIE Ulnasin9easiy

o . @ n5398
1aqaunanugdiLsa (Key Success Factors) D o e W,
u’lLVIFIT‘HT@EIJJ’IWEH‘M’INHF)’]@EI’NW@L‘IJ@\T

ﬂlﬂa ;{EI ﬂ’J’)JJﬁ"CJJJfI’@ﬁ"CJJJOZGJ Uﬂﬁ‘j‘ﬁq Nﬂa@”ﬂl (Continuous Product Development)

Tandainnipgaannnssuiaudmiau MIABUIAULLL

nsui ity sauiuatissaiilag m‘“mﬁmﬁl

ﬂqqg\lg\jqﬁu N15AR6 AUBIAINARGNTT
‘ll@\?ﬂ?ﬂ@ﬁlﬂ?ﬁﬂ??&l

nn: Medunwninns 55 Wdmud nssunsgdanislugl nguusEmassuasni S F ‘ C




TaATUN A INITUANNY

*CEO NANUFIUMSANBIAININGIANFATUALTAINTTNAUWITUNNAEATIUIANTTH I UAIRUA
sazir1lalunisiaanugy 91u3ag” N 1M UNISANALNIIEAAIN BAE LanNa1 NAEABITRIIUN
*A3%Y UNIae AasNANNIT Al ATUATULAIIINATUNINEAegS A
o 97lany [91any” Fr8a519 M UNI85INAUTILRANISAIUUANANINITYINIY BAAINNANNUE
o ' Y v v 2 & oy
aananalulagasielanigludinu
a’ g 114 my n 5 114 2 gk b
*NISIURLUIMUGTTNAIN ‘WD 11U “WATIN
. a o Y o 1 1 1 Y 6 [
®Innovation Index : JAEIAT ANT1 GANTT HASBANGARIALALTING
*21UATTANABINITANINTILLNABAINNNGG.  *yinqeisuilsuarumnlans
a o o aao o a a P a a o
® LATANNRIAVINAIUIUAINA ssangsssiavlunisiinatnsalsznaunisiag
) Lk a a v al aov a a

* Antluarraclusuiag ® Funding Mmarlaanuidesradaqedaniaige

* auLAYW Open Innovation satland19lvidhegsnalandunasraya
® NSIATEINAIRINGY WNIAE NABINIF

=\ q' 0o a o o v i [ 74 %4 [ a' =\ -4 o 'y d' d' P a <

*Fisuvinaglusranlnanuannausn inattlalannaud e geedaiiatingsfanad sy
*yn3aed landne ‘naluilaas” wasaynnunisauaanulanslvs
*msAIAnslan 189N IEg ViaanARaIIaILTEN

Sasin Management Consulting



SNy m‘fl

NSTD o

BIOTEC LLUSUN

o RS ARUWNUIEIAIANAITUINE
NECTE - C

NANOTEC & 1N2.

I'MC NSTDA Commercialization Group

el o AL
ﬂm £
_ Al 1
ey N A
- )
- ., ; "I‘I_h
ad - &, i
¥

o a( o
NIANA naawwana

ﬁ’)u”mmw”@a/uﬁnmmmﬂmmWﬂ Z%ZQEQIILLWIJ?D")@?



s Y
NSTDA
WATNTIAE WAIUT LAY UIFDHIN
wWintlaym R319AULLLS
+lanma Junvaan’
— NAKAL S
N U5uilge
\ : i // /
PRE!
fIN.
URNINENE
SRR




g Y
NSTDA

NN AN UAALLINETAR
1N'le #n31 vinlu'le
WENENNNIA AAIWENENNTIAE

16 @#n31 la'le
wiAnad Lulanidann

Jd
HUSUT DQUNAUITINIVINTUIY TINY. MIFNA NODUUANA o NUIYU lo& & 3



WIai2iel AaI&gINY

AnNI 1Al

815U udIalu
AUNAG

lANANUFNRUSAY
fsnauasnRNE 14
AULARAU
UINNITU
1ENATUIRE
nilag
s1uilaqiiu

Jd
HUSUT DQUNAUITINIVINTUIY TINY. MIFNA NODUUANA o NUIYU lo& & 4



Shng Y

UNUINADIARUWNUIETAATIT =
IUIRE &IN.

nantiaunivilayaun

e
=

)
2e

AT1ANINIUWURLZINIER2ET 58T 1UATIELURSLFEN,

VURNUFIBUINITWEFUN Iy v1udde uasuinnssu

Jd
HUSUT DQUNAUITINIVINTUIY TINY. MIFNA NODUUANA o NUIYU lo& & 5



3
NS TDA
fin3dal wEwaaunivileuan USHN

al o s o =
maaswmwﬁuwuﬁmnmu\
151601299 ANUNIIUUNNAU:

sunueilinsIniinisaufau?
eL2NIANNFINTAMUTA?

o5 LENAVUNIAE TN LAt 'ls?

e 571NN YeseRaUAINUAILSEA
Tun1stdarudaturdonwi o' le

\@ﬁu"lm”aaho"lfs? /

Jd
HUSUT DQUNAUITINIVINTUIY TINY. MIFNA NODUUANA o NUIYU lo& & 6




3
NS TDA
fin3dal wiwaaumeilauan USHN

WaiNANN AN uSUININLY 157da95En
usHnunAU:

1INV EN ALK TUnUETl? |
ANNGaINTURILAENKIaTlayrINUTEN
AadnsAlaqaayls?
151zt LsEHN 1K Leacing'ls?

i lRusEnlseauanugdsalunsideu
A Turdanuaie launnaulaatng’ls?
agaLiiunstiuiiaugsfa tssaviinead
s lAs: tAenAunatulad tAenAulane
NIIARA

Jd
HUSUT DQUNAUITINIVINTUIY TINY. MIFNA NODUUANA o NUIYU lo& & 7



=
>
b
e
1

nSweaaunIvilaian USHN

anudiuiusifludeniinan: RN

e LATHIWANNFUN UG ANAU Giatin9le?

o 1NV TN UNAUAI NN U AR5

e 13NTRAA N GaENI]S? AL udag
51952 uuN15 IRy 15 uuNNe?

S~ -

o Aanssundadlanldldnalunaeil?
e 157AI738VINAL IINUANGY T11i9?

e g 5Nt luATVINLRE?

e L5NATAANUR ISR LGatiN9'ls?

ﬂﬁqm... N

N~ _

Jd
HUSUT DQUNAUITINIVINTUIY TINY. MIFNA NODUUANA o NUIYU lo& &



ng Y
STDA

nszunUN15aZ lsNYinvi&ytldsegumugsa?

=

p4Y,

AQNWENUITIAAAINITUIRE

N3N
(NSTDA Commercialization Group)



AanzimuNNgRNaaItaldUa1AIINg
AUl ldnivinaiia wazauiaanIvgIAa

TaassIulszanaiianisdde

WIUIAAA (INAULITEN)

RNl uuu2I§9A LAY

AMNIUNATERINY &N,
ALLIHN

ARMUNANITINE

AaNTNINEFuN9ilauan
vindeuan
AINU uasetiiufanssugsAtnalula




NSTDA’s Unified
commercialization

proc

*Program m anager
*Pearrevew

*Sub com m itee
*Technicalcom m itee

* Progress reprt
*Program m eethg
*NCs+ TLO m eetihg
*C lusterm eeting

Monitoring research

project report

Research result

*Contactcustom er
*Negotaton

*Sgn contract
*Coornate w ih
approprate group hside
&outside NSTDA
*Report

nO
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From R&D to
Commercialization

“The Road Less Travelled”

Paritud Bhandhubanyong

Technology Promotion Association
(Thailand-Japan)

September 3, 2010, NSTDA
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To NSTDA with love....




Incubating Challenging

Zone

Basic, Generic and Infrastructural Research

INn Materials Science

- Science (creativity) and Innovation (collaboration)

High-Risk Zone

Proto

Invention and

Discovery Type

Mission I, I

Basic
and
Generic and Infrastructural Research

Innovation Zone

Mission Il

Dissemination

uolnezijeldJawwo)



R & D World Map Today and in 20 Years

2%

3T

N

'72%

Source; AOARDLyvon:E, Mika 2004

Today 1/3 of R&D in USA 1/3in Europe 1/3in Asia
20 years ¥4 1in USA Yain Europe Y21in Asia

Robert L.Byer : Stanford University



Full Research at AIST

Type 1 Basic Research .... Discovery/
Invention = Ideal, Dream Period ...
Academia

Type 2 Basic Research ..... Nightmare
Period

Development Research/ Product
Realization Research/ Venture .....
Product Realization/ Industrialization =
Reality Period ... Industry

AIST covers the spectrum but




R&D Collaboration and
Business Process

3 © D S c
£ S o - 5 =
& O 2 = 2 5 > 2 [
a B B 8 o g g B S
()] = - = [5) pust E o (]
o S S s “a 3 £
@ S ! a = =
S H 3 < Q
@) o n'd
% of investment
By Corporate - .
Y=o IP Benefit Sharing often

LU LAl becomes obstacle of R&D

collaboration




© SCG 2010

R&D Collaboration — A Key
Strategy to Achieve Innovation

Project Life

Prqgress Engineer
Manufacture
- Develop _;  &Sae
Researc |
- Time

Cdllaboration

University &
Research
Institute

Collaboration



R&D Collaboration Partner

3

Contribution from business sector

1. Business-driven problems

2. Market information and foresight

3. Alignment of R&D project following the future
marketing or company strategy

4. Product/service specification

5. Engineering expertise in manufacturing

© SCG 2010




R&D Collaboration Partner

Contribution from academic/institution

1. Scientific expertise
2. Pools of interdisciplinary networks

3. Access to technical information

© SCG 2010




Why Research University? ;

G‘!, R

3

% Strengthening Thaila
- b

T e :

Creation of Knowled ge

S Society

Private sector doing
research

3
University doing
research

10



Critical Success Factors
R&D People & Mind Set (1)

- Knowledge - Capability - enuasuise v~
- Competency - Behavior - AUssaundInganssy 7
- Mind Set - Believe - AsaumNAa/auLda ?

11



R&D People & Mind Set (2)

Competencies (sdussaustdyngannssu)
(6 Clusters, 19 Competencies)

/ - \ 4 - N
Achievement Cluster Managerial Cluster
1. yesfugminusisa 11. syuflavazdsearunisvinouiluiiu
2. finffudasudaunazfinis 12. Wanngauauanuainuasusazau
3. Ufiieinsidegn 13. 1iN7An
4. \dmingadieiiaandin 14. 3i9iul RN U T NEA RS
o 2N J
e . . N e - - - ™
Helping/Service Cluster Cognitive Thinking Cluster
5. Wnlaau 15. nunanidayaniIas
6. Gofuudnisanén 16. AaLE9ILATITU
/ 17. AaLfionanns
AN J

i Influence Cluster

7. &9HansEnunarlindinnialagiu

8. saujluavdns

9. danslvirundavanusuiazauluniini
10. drnsul&sundasluaedns

s
Personal Effectiveness cluster

18. tdaiuluauiad
19. finudiangy

~

12



A S i

R&D People & Mind Set (3)

Mind Sets

We are smart people
R&D does pay off
We-can-do believe
R&D or die

Everyone for R&D /

R&D for everyone

- au'lneng

- LA

- 1;i'le

- Luvin'lu'la

- mlannau / naausiasnn

13



Commercialization IN TISTR

Income

CoO/P

Patent/
UM

H/R

Suppor

R/D

%

Cases

Cases

person

person

28.45

29

173

187

39

173

185

44

191

194

2005 |2006 | 2007 | 2008 | 2009 |2010
(Jul)

-13.17 4. -23.05
(94
mB)

3 5 3
40 43 24
183 188 182

151(EE 154(EE  153(EE
) ) )

140(BT 148(BT 148(BT
) ) )



Commercilalization in NSTDA

2001 C 37 P 12
2002 C51 P 2
2003 C 38 P 17
2004 C 58 P 109
2006 C 29

2007 C 53 P 22
2008 C 26

2009 C 36

2010 C 26 (Q 2)




From R&D to
Commercilalization : Comment

from Industr
 Constant state of hunger led to

successful commercialization .....

« Hunger, passion, and drive .... Three
Important ingredients for success...

 Are there people with such
characteristics in Thailand? In MoST?

IN NSTDA? In
In NRCT?

1S

R? In NIA? In TRF?

e ....your guess is as good as mine....!!



Essential Requirements .. at
the pre-commercialization

stage
It has to be wanted ... Preferably

desired...
t must be affordable

t must be capable of being supplied (in
noth quantity and quality)

t has to be profitable to ensure
sustainable

It doesn’t have to be new
It doesn’t need to be leading edge

I+ Al A A~ ) I [ T PR B R FE Y § <. .4 ;4




Back one step to the end of successful
development... vehicles for
commercialization (1)

Business Plan

Patenting and other forms of IP
orotection

—ormal agreements (e.g. SHA, licenses,
etc.)

Recruitment, training, etc. .... Contracts

Creation of necessary commercial,
tecncal and financial infrastructure

Securing of new (or expansion of
avictinAa) nremicec leacacec mortaanec




Back one step to the end of successful
development... vehicles for
commercialization (i)

Supply chain, qualification- contracts
Establishment of quality system
Distribution, selling ... sales contracts
Permits

Setting up production facilities,
Installation and commissioning of P&M,
securing utilities

..... need timely services support and

sources of fund...... VC? Business
Annele? Ccovvernment Crant?



Moving Backto R & D

Commercial appraisal + technical
evaluation

Patenting, SHA, licenses, permits?
Sufficient research funding?
Gobble up of good research ideas ...

commercialisable but lower rewards...

Blue sky research... to do or not to
do...?



Additional Notes on
Commercilalization of R & D

Harnessing the talent and fostering
networking of scholarship students ...
R&D preparation

~unding support and streamlining of
Drocess

Review panel and review process...
stage-gage? Who should be on the
panel?

Quality of R& D ....




To NSTDA with love....(1)

« Reason to exist ... of any organization, is an
ability to continuously satisfy customer
needs
years plan”

e Insanity : Doing the same thing, the same
way, and expect difference.... Michael
Milliken, USA

« R&D output that could be fully opened

S
S
S

10U
10U

10U

O
C
C

De pub
ne filec

D€ MacdC

Konosuke Matsushita .... “100

Ished... for partially opened
for patent... for non-opened
e into product, the most

difficult task amona the three Kozolul



To NSTDA with love.... (2)

Role of CPMO
Accessible data base for R and D project

Focus, focus, and focus ..... What are the
things that we must not do!!

Separation of funding and implementation

Effective marketing and legal units ...
Account Executives ....the best way to link
with industry

Central Service Laboratory

Engineering team .... DfM — Design for
Manufacturing
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unFauarnNational Institute of Advanced Industrial Science and

Technology
AIST, JAPAN

New research methodology

® Advancement of “Full Research’

Novel results are created through selection, integration, and application of knowledge accumulated by discovery and invention.
This process of researches is called “Full Research,” a unigue and original research methodology developed by AIST.

Discovery/ Product realization/
Invention Industrialization
~ Social
impression
Type 1 Type 2 Development research
Basic Rasearch sic Research {F{'rnd.lut realization research
enture

|deal, Dream Period ' Nightmare Period ' Reality Period

AIST

“Full Research” from basic research to product realization

o o
AUN o ARIAN & &ln 4
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Country Ranking Change in KEI K Economic Innovation Education ICTs
for 145 Rankfrom incentive
countries 1995 regime
(KEI)
Singapore 19 +2 8.44 8.03 9.68 9.58 5.29 9.22
Australia 1 -1 897 9.08 8.66 8.88 9.69 8,67
New Zealand 14 6 8.92 8.97 8.79 8.66 9.78 846
Malaysia 48 - 6.07 6.06 6.11 6.82 4.21 714
Thailand 63 49 5.52 5.66 512 5.76 5.58 5.64
Fiji 86 -4 4,20 447 34 5.03 425 412
Philippines a0 -16 412 4,03 4.37 38 469 3.60
Indonesia 103 -2 3.29 317 3.66 3.19 3.59 272
Viet Nam 106 +14 351 374 2.79 2.72 1.66 4.80
Cambodia 137 8 1.56 1.54 1.63 207 1.93 0.62
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