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2. ietmgsianudeanisinaluladvseineinisisududeniswauilseme wagianzniainndeaviy
WALLLAEANAN U TENAN LA UENSAENTATY 19U,
3. fiedavi1 Technology Transfer Model wazdaiauanuzununisn1sdundeuasetiaiaidonsusasaievon

walulagannusewmatmung aunsauUsemulfennaulangAufeInsuaslsema

1.4 nsuusngusasuazindadfenglaudanguizaslunisinindeyairiatieadnusuiia 17u.

AMEYIULA ANEINTDULLINIINITHAUITEUVB ANANYY INY1ANEAS TT8UasUTANTINVBIUTEINA

q
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n13TULAd udun1sgANAnY Tneamians ITouazuinngsy (0971 ludnuvuzuwannesy (Platform)
mudusvasivesnisiauly 4 du duliun
1. MsiawMasAuLarantiunug
2. mATouazasuIansaiteneulandvimevesdany
3. mATouazauianssuleiiudannuaansansutsty
4. mAtouaraeuanssudensiaudiuiiuaranmsmdoua
vl anan. lddn1sdanisussgunauges (Focus Group) lagldsausiuanuiuainaiadausig q
iiodnasinguieaunaluladuioineimsifianusniudeusema dslduaasuiludeiauauusliinsdiiunsdaay
wavatiuayumsiuiunmssnu 1. Tu 4 nguidesnusuileuisuazgnsemans o, Seldun
1. duasumsifetuuuamih (Frontier Research) uazmsidsfiugiuiiussmalveiidnanm (usunsuil 5 mels
unanwlesud 1)
2. dugady (Ageing Society) (Usunsuit 8 neldunasasud 2)
3. 8NIEAUAINAINITANITHIITULATINTINGIUNIGATEFAINELALNAAATEFAITININ LATUgRanyuIeY
uaziAsygiadiTe (BCG Economy) (lUsunsuit 10 meldunanmiedui 3)
4. uianssndmiulATugA9g LI INLarYNTUUTANTTL (Area-Based Development) (IUsunsudl 13
meldunanmiedud 4)
itedl iolinanaunugnsmandnisadisaratuaymad et ed Iy 1. sedvued dauaennded
FunanismnielunisUssaunqueges angynaudsivualildngudendeadul lunisdniunisdig
Toyaveanursauluuszimad LA sadeslunisasrsnnnuduiusnie 29U, Aundlsauiusdnslusiauseine
FiINsAmUeaIuANdIAgUeanalulald Ussina LLazmiaamuﬁ%a’mﬁﬂm%ﬂqwsmam‘ \iednvi Technology
Transfer Model wagdatauaiuz3Uhuun15a1duaIulasanis Global Partnership vos anad. lauAmueyinay
¥n1531A91891A5 oY 18N T T BuUIIAR U 20U, T Ty lud gty wazuvaaiorisal1nsuile
uudidoglutagtuniy 4 ngud esitldszylidedu vonandudadnisdavgiudeyainanwmuisau
wazUszmai daideraluidasinalulad augyheuldfnidonngud ssiazdndunsiinsziidednliivie 2
naudesnnn 4 nguides Inefinasinnsdadendereluid
1. BunguanAfeildfunsatuayueisianundldumunlousuasgnsmans onu. vesUseime
2. unguenAdeildsumsdnassauussanunieldlusunsuidelasinis Global Partnership Tullsuuszana
2563
3. WunduanuiifiedetnsanusaufioluiiagtuunnifisawefiazdesenliiAnnisaronenmaluladlinield
nspuULIaN 3-5 Y
nteyadisduasiiuldd191uiTens 4 nquisendung uauidedldfunisatuayuegedaiay
meldunuulouisnasynsenans 999U, vesUszna ae1alsin nuesiainsdnasssuuszananeldlusunsuidelasenis
Global Partnership H1UMY18UTMITUATIANITNUATUNITHAUIAIFIAY WAaENUA1UNITHMUIAAITUEANA N WY
mMsideuaznsaauiangsy (Una) Lasmhetimsuasdnnsnusumsiiuaiuaansalunsudstuvesussina (une.)

aziiulad1 una. daasseuuszunaliauddelung uis a9 Frontier Research Tnetaniz s u3ded 1uaan e

v a A v

wazinaluladareuduuinniing uis o8 ueg T dedAy 1 osannmdung uauided Tarudeens

ANSWAIUIAIFIAUBE195 90U LB IR ANEILSasUYINAUUSEMATUYN Tunanduniy une. Inassaudseuna

¥

Wauidelunguiied BCG Economy 11nn3nauis 098y 9 ag1elveddny Inenguauideau BCG Economy

o

Wunquauiddedn un. anud Ay wezdeasseudszinandudununnaeldlusunsuddedu q fimhenuguasgiie



\esanidunquandsedidneawlunsiiuanuaiuisalunisudsduvesdssmaldsniiiniinuidedmdy 9
uBNINHNGUITe Frontier Research Wagngui3ns BCG Economy fidnnuaietieiiinismenudenisnud o,
vaUszmAsa 115 uaz 104 wn3etionudiiu dmsuinseteiivaevss BCG Economy asiinuaiatiosunisviendisn
fuinwns sutugamans uazeietnslunmnieililldszynseumeluladfidaiou dauandusui 1.3 snnndinguides
Area-Based Development LLazﬂfjuL%a Ageing Society fiflifies 5 uay 2 1ASeYIBAWEIRY N1SATINILAT O
¥84ng U139 Area-Based Development fitfay araindumnsznisiamuyurudruinnidunsiauluseduvissdu
Fehlfeuidenieutanssudu q dosmdsisuiungueudundn Jdlidosneronsaianioteidessszine
TudumesnduiFes Ageing Society unguiFeslnififosedonisysannsiadumaunme asisugy weluladarsaume
warenasanlufenisnadades uazsmaluladdyu q Ae1ursmnnazainliggeiose Tnsariusiuiiedangnn
fngnaunududiuviwesiteideldnguidedu 1wy fadoguamuaznisunmgnnegléngui3es BCG Economy
Faduanmddliedetnefjuiunuideduiipaemnsisnulinn venant Sdiinfernedu q Alddienguies

q
o

4 ngudesil 1 LaFernedunIfnu duinginseouiiuned duiasygaans duigmant useiadeisiisey
nseumundoddeluaimning wu szyinduanusiudesuingieans denssumans niedaumans (Judu
AT udennguiioe Frontier Research Laznauiiod BCG Economy i adiun1siinseviniisauuas
Usewaiifianandengluurazinalulad

Tumsudaidensideneld 2 nguidesthadu augihanlddidunsinundeyannenansidaulouesiig q
fidluuagsnUsza uazszyitensidedsiiuandugud 1.3 itelvinszuiunsnunuwesinsgidoyalulassnsi

U

Wulvegnefivszdninauarasounquuszsaunisandunisdiu 27w, lnenisuuinguis esuagiidoiialdseds

@

Tunsafiunistusneussluvedlasinis deall

Existing International Network Organizations

//' Accumulated until October 2020 fQ’
“~

re ! out fields ha not vet
reyed out fields have not yet

Frontier Research Number of Connections Number of Connections BCG Economy
g Earth-Space 84 39 x Energy & Materials
& Pre i
_g:_j-’ 20 33
@ Futt L ] 1
Quantum
Technology 31 32
{ ' { ] (' Blacked fields have been accumulated by TSRI and TYSA networks

been accumulated by TSRI and TYSA network

oo
—~ 3 TYSA

U7 1.3 Suuesedneiumilsauinsuszimavausiasinde
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1. Frontier Research wiUatdu 4 de lawA

Earth-Space Technology
- Precision Medicine & Genetics Technology (Wa158152AURIUe Health and Medical a1gls BCG
Economy)
- Future Energy (Wansansaunuiide Energy and Materials n1al@ BCG Economy)
- Quantum Technology
2. BCG Economy wiadu 4 #hde laun
- Energy and Materials
- Health and Medicine
- Tourism and Creative Economy
- Future Food

v
o

7191 NMSWUIRT38AINa1E Il UNNSESUNENANITIATIEAUUNT 2 bag 3 Al8

1.5 1A38U18ANNTUTBUILINIAAY 27U, Nlagludagly

a

anan. uazamzulivenuoyAszvideyaiinainsuazng U’ 18unide 1l esrusIudeya
wandlatianisadennuduiusuaziasovieniu 1w, Tusedudne q Inelasudeyarand1nanyriisauiing 9 laun
1. dinudn nsgnsrnsaaufineg Inenaans Ieuasuinnssu (au.e7)
. NIENTIAUTEINA (N6

- dinnuaniulevienisgaufing Inemans IeuasuinnIsuuiys (@939,

2
3
4. dinnuNTIRBUieN# (31.)

5. dtnansnisunensguues

6. Thailand International Cooperation Agency (TICA)

7. Research University Network Thailand (RUN)

TnedoyasinanldszyeaziBoniuanidsdomitsnululszina Jouazuszimaveaniisnuinaszing
sUuUALTmile wagadanisideuienisimiedu q dududeyarnuimiiouiuneddiu 1. Agndudinld
ogradunmenisluarsuuvesmisnudieiu egelsid Sadiasedredndiurunidsiianduifouazuminerds
adrsfunirsaudsszmalasliiuniisaunatanad §eagldgnaimeylunisinseviveslasenisd
ilesnnliannsonmdngudaszindunBusunmsiiogueeiotie

U7 1.4 uanaA3e¥18AT N oUIUIYIAA Y Earth-Space Technology fifleglutiagiu Uszinalneil
ausaufiolud1uld oy eaunivgiunaluladdveslan Ao awwini glsd wasieife lnsdruauiasonis
aufaTlofuUssaavigenEnifidaunnnda 15 wFevs sesaunfeUszimaiu diu waranswenandns 11 1nTete
uonanil udrszmalnedadanusudofung udszmai euduluend ey Suiis g 2314 53ulUda
poansiuuazi@uauisniiey

\AF0918A10T T auTUIB AR U Quantum Technology Huuaaslusudl 1.5 TasUssmmanssoiusng
\HueTereddny esaniiduueietisiniign Ae 9 1aTetne agslsfnmu Ussmalnefidnueieteyszina 1-3
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dmiuaieviganusmdouiuynaludiy Energy & Materials HuiidnuiuinsevigagUsyua 39 1a3ene

Fedulngazeglunauniviofouazylsy dwanslugun 1.6 agrelsiay ausnssunisuszduinduiwaseyie

Miflogasadazduinnind §edoyaiunavedwdundngrudsedndiinig anaq. ladnisduiinlivinu

o«

Aa o

WULAEIAUATEYIEANTINTEN 199U Health & Medicine 7ifiduawasevnelaiinistuiineglugiudeyaves anad.
agilaaua 33 n3etnauaziinisnszandiegivivelsuuaziodedundn dwandlugui 1.7
3UN 1.8 LanaA3 181U UL 8UIUIVIANIA U Future Food @ eUseinalnedaruiuinieuiy

nlasinmstuiinlieguszana 32 3oty Jaiuseimatuiimanalulad fe UseinagUu Us1da uaguaua

Existing Earth-Space Technology Connections

A X
-~ 3 TYSA

JUN 1.4 SuetedneiuniieunaUseimAvamiate Earth-Space Technology

Existing Quantum Technology Connections

3U# 1.5 SuuesadneiuniieuaneuseimaAvaniada Quantum Technology



Existing Energy & Materials Connections

Note: There are addtional 11 international groups that are not presented here

T
7~ 3 TYSA

JUN 1.6 IuuATEYERUNLIUANNUSEINAYEMATD Energy & Materials

Existing Health & Medicine Connections

Note: There are addtional 8 international groups that are not presented here

T
7~ 3 TYSA

JUN 1.7 SruuesedneiuniignuinsUseinaAvamiate Health & Medicine



Existing Future Food Connections

Note: There are addtional 12 international groups that are not presented here

o o
-~ @y TYSA

JUT 1.8 SruuetedneiumiignunsUseimaAvasiate Future Food

v

MndoyadiuruasernsuvAideg i uasdanaiuladn Usundlnefiiadetnsurunmianiasiig 1w,
fulszimadiiveslanlunrazinalulad wivgd Sutumnvietesdu dueyfuinvssmalnelddaingounu
nieniTuluAnwinazyinidedolulszimady 4 winiiesle wazludagvugeainnssuluusaziadedy
Uszinalngldaululussdulng fafuanedidulassnadaivinvssmalneddnonmuasiedodguunmi
Aausafare Ussauau uazvondiusuiield egrelsAniu il olamevinaruaiunsaauiluials udu
Tunisfunagnrgneamaluladldogeduszdnsam Fefuumislunisidoniated oo et luimuiluna
solusauandlugui 1.9 e

Model 1 - “Well Established Industry” dudumnaluladiivszindlnefoinsiufusosonanninaluladdagu
Favszmalnedgeamnssud fimaluladdy 9 eg'uda usdudui asdossuuazarenoanalulad i wia
ionsudstunaraduneldlituusamaegiedsulueuian fadunmzshauiadensiade Future Food Tunga BCG
Economy iflesandsimalnefgnamnssuewnsvmnaluguassailinesdusdvedan

Model 2 - “Non-Existent Industry” Faifumaluladfivszmelnedadanug anudila uargnaivnssunisity

o &

weluladiutiesinn vidounuarlifios wifumelulasfildannsananideld wazsududensursiurossymeluowan
Feupziausaden Quantum Technology 1ilasannUssinalned savd udnavyianuisos udunisdui
wardlifignannnsssuvsonsatvayuanaasgeeindugusssy

Tnesiata Future Food way Quantum Technology azibunld it on1sadislumats udu (nitial Models)
Tunssuuagarenonmaluladlulassnisszozusn (PHASE ) waznafildanluaafuduiuasgnirlududunis

Aoooaluszusd 2 (PHASE II) wayszesd 3 (PHASE IIl) sialy



Selected Areas for Initial Technology Transfer Model Development

o
& ‘e
’ .
' H
/ L]} .
/‘:.. . { . '
- Q, ‘t.. .
Frontier Research BCG Economy Ageing Society Area-Based Development
-
(Q Earth-Space x Energy & Materials MODEL 1 )
L ( ion Medicin .
_&5’- '?IECIS‘OJ Medicine ﬁ Health & Medicine “Well-Established Industry"
v & Genetics
- Tourism & Creative Already a global/regional player
@ Future Energy E?o Economy - J
LU Y
&%  Quantum & . s ~
@ Technology* % Future Food MODEL 2
| “Non-Existent Industry”
*Chosen fields for the pilot study New entry player
AN /
e
2 GETYSA

5Ul 1.9 maideniiadianiswaiun Technology Transfer Model Tussezusn (Phase 1)

1.6 nsaunrsafiufanssuluideiildunsdadentulasenis

nwadedilasunisAmden (Future Food waz Quantum Technology) wiethlumunadnslunals udu
Tumssuuazaevenmaluladlulaseinisssozusn (PHASE 1) aagvhaudinseulumsdudufanssumdndeuanduguil 1.10
sasioluil

1. N1snUNIUeNa15d1Aey (Documents Review) e?faLﬂumﬂmiﬁliﬁsﬂjayjaﬁyugm AudIAY wualuy
LazAanssunansne q Miind utdluuazaiaseinmi o3 Tonaswaunmaluladluwaded ldsunisdmdon
Tnsionarsdidama 1 azu1ainuna st oyas slunagsisszna a1y ayauna1a (White Papers) u3e

o w

nImanIsalguualil (Trends) nionsuesnsallna (Foresights) Wusiu wialiildundsddey important Keywords)

£

Yaasazinalulad

a '3

2. MFAATIAUTIAUER (Bibliometrix) FadunisldinTesilosrunuuarinszideyadsivinisdie Open-
Source Tool 1514971 Bibliometrix Inglanzag1sd wasumiaivinisi dfuluansaisuaznisuszyuiainis
FEAVUIUIYA LﬁmmﬂL"ﬂwé“ﬂgml,%w33<{Tﬂﬁﬁﬁﬁzﬂumim%ﬁmamam (Output) kazifi (Leaders) Tuudazimalulad
Tuszdvurunend egslsfnudoyamaniifudonaiunluldludeusun (Quantity) uazadd (Statistics) Tufif
FAmnsiitedudumimnaduieints (Academic Leaders) Tusgduuiunmdmingy Taildiduiuadddoya
fananazanunsaseydeyalufifdu « 1wy annw (Quality) wiemsilUlludendved (Commerdialization) iy

3. msdunwalfieavaneluussina (Local Experts Interview) Inganizyiauaziimaiilsannn Bibliometrix
TudunwalilBormgvas ﬂa;u“[,u‘dixLMﬂlmaﬁﬁUisaUﬂwﬁﬁLLasﬁdaui"miumﬁfﬁ’aLLazﬁwuwiuLwﬂIuIaﬁﬁu 9 939
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Wi LAl A U T AU ULAE AL UL UNLA e UM U UT UL TEAUUILIBIR LuLA 8zt akaz a1 1vadwdaswalulad

(Recommended Institutes) Inglamzlunguiluminendovieantiidoszdulan
PHASE | - Initial Models Development Process

Documents Review -
) > |mportant Keywords
White Papers, References

Bibliometrix Study @
Academic Publications

Academic Leaders

Y

Local Experts Interview Recommended thi
Interviews with National Leaders Institutes

7

Patsnap Study snap

Patents Search

Global Leaders

Y

; \/
Global Experts Interview Recommendations * W

Y

OI0J0J0I0I0

Interviews with Global Experts E
Initial Models Development o <>
> |nitial Models h’
Government Scheme Development
e o
2 E3TYSA

U 1.10 Yumaunanluniswanlueaizuduvas Technology Transfer Model lussazusn (Phase 1)
4. n138UAUENS UM (Patsnap Study) @ 9AMEYMULE W UIIT1UIUNITATEUATRIANS Unsid unile
Tudu s drdgdnmsidufdmsdumaluladiy 9 wazlansaunissu-dieveawmalulaguinniininivinis
ldnmamamnssy esniludiauddglunsimuinalulagiamsailvg@amndedld lnepusinuldiniade

£% 4 a o

Patsnap Tuns@udugiivieniansins (Patent Landscape) vesusiazidariielilsundenguiirsumaluladsedulan
(Global Leaders)

5. ﬂ’]ié’mwaisiﬁsnmzymﬂm'mizmﬁ (Global Experts Interview) amgyinaunseninidusgeian
n1sdududeyaiisain Bibliometrix ua Patsnap BuduifissuAndngiudssdnsiiaunsntulidsdeld undeya
Fanaldsudui wedesariouisnnuduaieiifndu dafuameiaudadanusniufasdesvomuugi
mnnaufiiludumeluladdu 4 wWelildudstoyndedin wazuuamslunisivsswalneas s uiouasiamun
seTularaenenmalulag

6. nsmunlanasisulunisiu-arenemnalulad (initial Models Development) anghauaziidaya
7 lAsuInnsEuaun1s 1-5 u13eas1evid ol ladund sluinas e q Tunisi Uszmalneasanidunissu-
dnevenwalulaglundagiate

Tuunit 2 Fursfuteyaasunmsdniudanssundni ewaulunaidulunisfu-devonmeluladluiade
Quanturn Technology wazluuwil 3 aviiiauefanssundniionsiamulueas Sulunsiu-aeneamnaluladluide

Future Food



2. Quantum Technology

2.1 Msdudunaznsdautayanineldos
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AugiauladniunisduAuiazasiaaeudeyadeyaiiugiu anud1Ay wuildy kagfanssunaneig 9
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MAndun dunazasUseineii ol douaswauinalulagdatoudy wdldeyadrdAgyndn 4 Ao wuilduniaiu

yaamanisaainsedvlanveunalulad i dwanddusui 2.1 dadunisaianisaivivalulagdateudy

o

seilwwiliilunsasayadmisnsnaialageds 65 Mudumssgansy (2.1 duduum) Tt a.a. 2540 WieUsyam 10%
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Quantum Computing

Global Quantum Technology Market

Estimates of the market size for each technology, billion DKK

250

Computing

200

(13 H

150 Estimated

100
Sensoring Quantum
Communication

50

0 . . : . Technology
2020 2025 2030 2035 2040
Market estimates for selected quantum communication and sensing, billion DKK Ve GIObaI Market S’ze
6.5 P
;5 ~65 Billion USD
4.
34 38 =
31 . H 1
23 25 26 28 in 2040
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028
I Atomic clocks Tl Sensing & imaging R&D and Testbeds Telecom
L
Souree Z #3TYSA

in Denmari £

JUT 2.1 uuldunaaszaulanvaanalulagataudu [1]

Fanrsaranisal il a1 d i gsnnannnisaruiunsonramiun Tnd ngruidassdnd v ddey Ao

¥
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qulsranunsamuveswsasysemalumaluladd dwanduguin 2.2 Tnedsznaansgowsnndufumanlunisaau

Wanalulagareudy egalsfiauduavnisamuiiialituennaliliasiouivaunisamuaie ilewinuszmeiy

Llddamedaarnisamulumaluladd wiiduiigiuluinisuasfideavgidunazaisUssnaiUssinaiuty
v unid dlug vimedumalulagdateuduvedlanudsduduussinaansgoiuing antdeyafivanslug Uiy
rdunaiulddadidiavnisamuludiu Quantum Computing Yugegauazaenad o4 un13AIANITA AR
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Global Quantum Technology Investments

Major investments in quantum companies 2012-2018

Country of company Sum of investment, disclosed deals (million DKK) Number of deals
Instrumentation,

Computing Communication Sensors Software tools and services
USA F = 75 201 42 8 B Disclosed deals
Canada ‘:. 374 12 | Undisclosed deal
Australia @ 104 94 a
Switzerland c D 468 1 4
UK % 13 77 5 135 s
China . n 9
Israel I - 35 ﬂ‘\
Italy 4D 19 il
Japan ® 1 5
Denmark : = 8 n
Belarus .. - i
Norway el% = 1
Singapore i - 2
Total 2,946 818 1 715 179 [ e | 28 88

* The 9 undisclosed deals in Chinese companies are all within communication and are expected to be significant

e o
in Denmark = G3TYSA

Source: Quantum Technolog

5UN 2.2 msasuluaivmanveanalulagatousuvasusamanig ¢ [1]

uenanTeyan1sfIunIInaInuds TeyadiAnyi auiauasUlitnduileddyuaziuwiadendnly
nsidewmunnaluladareududunansluguil 2.3 Feuvseanid urran1sufidinaluladogaiuas
wazmsvssgndldineluladoy 4 shdondn dutoluil

1. nsufTamaluladluedn (PAST) adunisdunuusingnisaivsenataiiind uluszduaieud
wasfunsaimguiuasmamasssnifefigainsuisenuduateifetulussdull

2. Mmsufiamaluladlutaguu (PRESENT) Faidunistiemauiane 9 luszduaeuduuiusegndly
widynneadesuselovdlufifsne q nedunisendunisduimnssumans ssuuaioudy vt eliaiuise
Usulddnenmvesusingnisaini engufmsduateudunndunisiluldusslowdldase wagiduduyai
wimausdgyegluiagiu

3. msufiamaluladlusuian (FUTURE) eaziiunisadneassdssuuatoudusiing q 7 galaanaunsg
snfiunsldlutiagtu uiaunsoseserldfiuguvsomeluladidoy lulagtulfanusald wealuladmeuduldiudnaam

augvhaulddunsizingunisussgndldimalulagaieusiy (Quantum Technology Applications) fildlu
Uatunavanunsasievenldlusuansendu 4 nqu fe

1. Quantum Communications

2. Quantum Computing

3. Quantum Simulation
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4. Quantum Sensing & Metrology

v
U Y o

Ingegrwemahlliussloviveusdzagitotuliuaninmeliiitegesfuanduguimans

Quantum Revolution

PAST

1% Revolution

PRESENT

2" Revolution

FUTURE

3" Revolution

Understanding
quantum behaviors

Engineering
quantum systems

Creating
new quantum systems

Quantum Technology Applications

Quantum Communication  : Quantum Computing Quantum Simulation : Quantum Sensing & Metrology
Quantum Cryptography Quantum Networks Quantum Chemistry : Clock Synchronization
Sensor & Clock Networks Quantum Software & Hardware Nuclear Physics Positioning Systems
Quantum Computing Architectures Optimization Processes Material Sciences : Temperature & Pressure Sensors
Quantum Random Number Generator High Performance Computing Fluid Mechanics Spectroscopy & Microscopy
Quantum Key Distribution Co-Processing Systems Traffic Flow Optimization & Routing  : Gravitational Fields
Secure Computing in the Cloud Secure Communications Cloud Services Magnetic Flelds
e
Sot ) 1 Flagshi arch Agenda L S?S TYSA

JUN 2.3 MsuiRuaznisussgndléinaluladanaudu [2]

ag19lsfinu aazviulddesisiannguienaisdidyuazdeyaiiieadodnduiuin mddyiiaag

sz lUldauAuNIsInsIeiussadia (Bibliometrix) Wuldaisagdriawalungu Quantum Technology Applications

v vy

WWBILA 4 WITOATUVY WAAITAIZTAIAIAIAYD U 9 711A 821703nUmAlUlad Ao UANNINIITUIN Y LaBLanIE

' ¥
a1 A

Addgyvattamaluladnan wieliaseuaguinminludmiunsifeuasiannalulagaioudiu dauanduguil 2.4
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Important Keywords

Quantum Software
& Algorithm

Quantum Hardware

Quantum Computing Quantum Simulation

o. ] .o L
Quantum Information Cfg\) Quantum Communication
6

Quantum Metrology Quantum Sensing

TR
—~ &3 TYSA

o o w

U 2.4 Adrdyveamaluladaiaud [3-21]

v

2.2 N15ATILHUSTTUNR (Bibliometrix)

'
=) S [J aa o [

AzhnulanSeiBeimavinlriinsuSul e ulunnisiaseiussadiidmsuiite Quantum Technology
el ddddnyfiaonndostunuliuns@nen Quantum Technology Tutlagtu waglinsounguuauinnisdne
fiddryernsnsuiiu Tnsutseenidu 5 nqulng) 8 nquges Mnviadedesdinann auvienlddududeyasingrutoya
Scopus ?fqﬁsﬁaaﬂai’mﬁy’wm 124,129 unAna Fasolui
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Quantum Hardware quantum hardware, quantum device*, quantum circuit, quantum processor,

quantum register, quantum annealer, superconducting qubits, quantum LC circuit,
solid-state qubits, semiconductor qubits, ion-trap qubits topological qubits,

integrated quantum photonics, optical waveguides, quantum dots

Quantum Software and | quantum software, quantum cod*, quantum program*, quantum algorithm?*,
Algorithm quantum protocol, Qiskit, Q sharp, quantum cloud computing, quantum
supremacy, quantum machine learning, quantum-inspired algorithms, machine

learning for quantum physics, quantum variational optimization

Quantum Computing guantum comput¥, quantum supremacy, quantum error correction, quantum
annealer, quantum automata, quantum automaton, quantum clon* machine¥,
qguantum circuit, quantum gates, logical qubits, fidelity, quantum coherence,
tomography, linear optical quantum computing, cluster state, integrated quantum

photonics, waveguide, superposition, quantum circuits design

Quantum Simulation quantum simulat*, qubit¥, quantum bit*, quantum simulator*, quantum annealers,
solid-state qubits, superconducting qubits, ion-trap qubits, quantum machine
learning, photonic qubits, QSAM, tensor networks methods for many-body

qguantum physics, quantum variational optimization

Quantum Information | quantum information*, von Neumann mutual information, quantum mutual
information, quantum fisher information, quantum information geometry, quantum
theory, quantum dynamics, decoherence, quantum classical transition, quantum
open system, quantum trajectory, quantum stochastic, unitary evolution, quantum
evolution, fidelity, quantum, Shannon entropy, von Neumann entropy, Renyi

entropy, Quantum control theory, quantum feedback, quantum random walk
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Quantum Communication | quantum communications, quantum key distribution, QKD, quantum random

Quantum Metrology

number generator, QRNG, quantum repeaters, quantum memory, quantum
internet, quantum network, light-matter interface, entanglement, hyper-
entanglement, no-cloning, quantum protocol, BB84, B92, E91, EPR, QBER, security
proof, qubit errors rate, quantum teleportation, Bell states, local Bell
measurement, Bell’s inequality, CHSH inequality, quantum correlation, separable
states, quantum channel, quantum dense coding, integrated quantum photonics,
optical waveguides, silicon photonics, single photon sources, single photon
detector*, superconducting single photon detector*, superconducting nanowire

photon detectors, photonic lantern, non-linear optics

quantum metrology, quantum clocks, atomic clocks, spin-qubit, magnetometer,
gravimeter, clock transitions, qguantum measurement, quantum state estimation,

Heisenberg limit, shot noise, Cramer-Rao bound, quantum noise
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IBM  IEM IBM  IEW Microsoft 0
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ATRT & atat NEC NEC Intel  (inteD)
Rovi Guides ro \l Samsung  snmsuno I1BM
Pl = N
Google (9 AT&T & atat KLA-Tencor AL/\&
’
Apple ‘ Rovi Guides  rovi Soraa Laser Diode =
Amazon Technology 2mazon Huawei §‘:’e Applied Materials
The Univm{;:?ggﬁ;::ﬂ?; = Semiconductor Energy Laboratory SEI ASML Netherlands ASML
Massachusets Institute of Technology =S Apple ‘ Massachusets Institute of Technology B
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Recommendations from Interviewed Experts

N
Early Technology & High Investment Cost
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* Ak A A
* % 4
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DO High Potentials in Algorithm & Applications

00
0 Google, USA o~
Kate Weber ‘.} Capacity Building Through Collaborations

* 3 g 4
* *: @ Official & Unified National Body

O-o
C—D Clear & Unified National Roadmap
*—©®
Beijing, China o
Royal Thai Embassy {./. Chinese Academy of Sciences Collaboration
e o
~ L3 TYSA
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1. M3dunwalusen Google LLC
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Global Quantum Technology Activities

Stakeholders Engagement Stocks Checking
@ Ny ‘)‘@ Foresight, Strategy Development Local Resources, Strengths, Problems

c>—. g .
& Roadmap Development @@‘ ) Funding Allocation
- R— A

( National, Regional Roadmaps N— g Government and Private Funding
*—© ==

~ Partnership Programs
‘ International/Special Projects

Education & Outreach
Education & Training

O Infrastructure Development A Centers/Consortiums
'\ Necessary Infrastructure Development Academic & Industry Collaborations

R oo
7~ 3 TYSA
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Global Quantum Technology R&D Policies

. Countries with coordinated . Countries without national . Countries without significant
national quantum strategy strategy, but with significant initiatives but are participants
government or government- ininternational quantum
. Quantum strategy endorsed initiatives partnerships
in development
Source: A Quantum Revolution: Report on Global Policies for Quantum Technology ”j &%‘S
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1. Stakeholders Engagement
nauUszmAtuieg 4 seluniveiin glsu uazewde axdinsisliiddulfdds (Stakeholders)
A erfestunisiauinaluladateudy ofiu Wnidy Ynivinis wulsauuagan1iuide wuasauliu
nauUTTnmTegmamnsINTiAuates nguiinawmu guszneuns wie Startup uazdimuauleuny sUEnwmSeduiiieri
Foresight n11vuAwleu1y NAENT WUINIT kagNanssua e 9 luniswaunmaluladalouduvesUseine
fashegravesnguUsemaiig 9 uansluguil 2.15
2. Stocks Checking

Y ya 1

TusaugAfinsligddulddudeldoonamudilundeg q du wiazdsemaduiazdnningaaoy
Tsuna vesmuestuininensiiedestumetanimaluladeslstg ovsldmearunieanuduuds (Strengths)
finueadl suluddenalunsiamigngounioninensddyisndulunistued oumaluladdusuaming gy
nautinidetuhvestssimauasiadetienrmsandelussduunnd fesUfifinng quiide quinaaeuiiisados
gaamnssuidusngiumioaunsailudesonaiiayarmaasugiold swuszananisamuludunisidonas
Walunii LA 82704 maw‘”&uuﬂmqmw?auiamEJS’Jmlﬂﬁﬂmaa%’wﬁyugmﬁ'ﬁwlﬂqmia'aLa%fuﬁ’ﬂamwmn
sunalulagaiousiy Jusu
3. Roadmap Development
\esanninens gaiau LazALRINITTRINAArUsEImAT uuANA 9Ty nsWRLLELTA g
(Quantum Technology Roadmap) n19a 1utnalulad aArouduvasunazlsy wed uazuane et ulud e
fedlngudegiiun Wulsuevesssmaidnay Smsfmhsnuiifedestommmniidninlunismalee
wazditenansiiiinisd oans nisUszadusiuslugranirannmirsnundnvesUssmaidniiisndunisduind ou
nulovielfidugusssuldamuunuiu §edanavilidnisldnineansainyn 9 aradrusudulunisiaun
walulafiluifiens q Sawfulfedrsdusyaniom uasiinisususmdoutlaufanssusg 1 iieliaonsdestuanunisal
Tut29 0 weuualduniaud suudas Tueunanlded1aiunaed nssndufanssuludnvazd dunaneig
nUszmalngd v gauudaznitsufunud tinisveanuies eg1alsfinig Ussimalvnedslifmiteany
fidndstuuiluszdudsemai fugud s lunstuied oumaluladoganisdandoulusrsussmadailinis
unufinedusseglusUuuuresisiasnguey
4. Funding Allocation
Ussimasutheng q veslanmaiumaluladmeuiiuinisszyinawulsznalunsiaumealulad
Farauluusiazansouiian d99inwan1snausy §nass uazudmssudszinaiidaeu vliAnmswauinaluladsei
Frontier vedlanimuninlulgesrafuuszaviam wandunilslunalndrdivildinanuimivesenidelussdu
718 Breakthrough ¢ 1l asarnmaluladd mdseglusreniSudu darulinuusuuarloniadiazdunaig
Lardoan1snsauNnIAany 19 Ll oauit elaiunsaunlusesealund dynies i eluifegsiasing q 16
Tngtanzod 198 sUszmaanigowing wazUszimaiuiudsvasyunisd1u Quantum Computing gagavaslan
wazdoinduguisasguiluduil
5. Infrastructure Development
Mnmsdndamisnunasiuirdeudumeluladaroudiu menausuulouy wagnsdnasaulsan
fidonan mavannlasadsiugunsiuneluladeeusuiudufnssufiddy esnmeluladdldansaions
i ulddldfnswernsd sudulunisiuindeumnalulad 1wy Hardware u3e Software Aisuu quivadeu
sruuansgu lassadamsideusdedeya ssuvlunisiumaluladlusesen n3eulnsesianisadiaszuuiiidon

nsvhausiusErimAA3eYienIAsy Ny wse Startup tusu



6. Centers/Consortiums
i esinniswauimaluladateududosendsaiiud ar1uid oavig wazuszaunisal
WUUNAINMAI8E1V LT 198U (Multi-Disciplinary) ﬁw"ﬂﬁwu’wmuﬁlﬁuqua‘ﬂmﬂuﬁwmw‘"umﬁlau
welulagmeuduluusazUssnaazdendeude niovhanusuiiofumhsnuluamuis q ARetesiluiazsiisszmea
Wi ouantUd sutsoud wususzaunisal uazmswennsd sudu swwludawauevienvuanuinians euualdy
madumaluladmouduiiudassemazduiu deluluouan waginndyvuddfdnlddudetmunuuse
Tuaun 3oeUsy uazo1Rarslufinsdugssia Taslamizenadsszwinanguinasmu §Usznouns uaziinide
feteindunillunsairsgramnssuimaluladtugs (Deep Tech) agradugusssy
7. Partnership Programs
nswainalulagmeusuiudulng sz unsiauimaluladswsu fesonidumeluladd
TdAunua s Tngianized198 9m1edu Quantum Computing i uuszimadwiveddandulngagyiaususu
{19 srwgd uihvesland fn153 SeuazwauuvaluladduiegseruinlunisUsena wagazdvilasenig
wandsuiednindsuluiausuduiniseluusymeasia 9 agjLauaLﬁaaﬂu']iai%'w%’waﬂﬂi'ﬁ'wﬁ'u
8. Education & Outreach
il dluiladidguesnisadiamalulad de nswamminensuywdliiianuiuasinuei sy
Tumsduisflduaggasrmeamnmaluladivoluluouian Ussmaduiiaig q asdinsimulassnismadiu
nslaugmienis@nsimiadumaluladateuduog 1993939 uazanfudulianuid vatunaluladd
fuauiifiengtiosanies q wazidirgluraninmieasne Public Awareness iinisnszwiing uavanunsauudiliisiu
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Initial Quantum Technology Transfer Models

M1

Hardware Intensive Mode

Quantum N
M2 Software, e Low Investment Cost
Software Intensive Model Isk.lgorllt?_m,
imulation
’ Low Market Value
Information m
Quantum © Low to Medium
; =
Computing, = Investment Cost
M3 Sensing,
Hardware & Software Model .
Metrolgy, nl Low to Medium
Communication — Market Value
TR
'/ 5-0 TYSA
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1. Hardware Intensive Model (M1)
Tunadiazidulufinisasns Hardware Tnewamzlusfadeniediu Quantum Computing waw Quantum
Sensing & Metrology @ slud u2090a19n19614 Quantum Computing ﬁyuﬁy‘aﬂ'wqwm (High Market Value)
e umaluladdudn (Upstream) wifaudnduiagdedddsulszuinamuumiaa (High Investment Cost)
wazsgozratlunsiauneluladidunatsui fenuldudueugs lullagduiindaesssmatuivesdan fe
avsgolin uazUszimedu Aldamuuaziauimaluladluimn widdilifesziuiiozannsaesenlulflunsuitam
iUl uazdndufiasdosinisamuannuasiandnuansd fufulenauazanudsdunsamuinuimaluladlugy
Hardware Huo199dlamangaufulssmalneludagdu i esnndszmalnedsladswvssmaumealussdu
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NTOLNTNT warUsenATu uLazdau1nAd1Ng ANuevy 1ATEs 1 ugIuY wazgaaunssuiiaviilusagen
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o1vazilgrannslussimaunsegnefianansaiautudiusng 4 16
2. Software Intensive Model (M2)

Tumailaziiulufinasadne Software, Algorithm, Simulation, 3o Information fitAgafunisly
Uselewiiann Quantum Hardware #ng q Gsgpanunssufiazansesiudiulngandugmamnssuvaten (Downstream)
Fayarm1en1snaintuazes (Low Value Market) dwflsusunsimuimiadiu Hardware fildudutmienata
1 949198 H 090 1N TWEINTNIIA U Quantum Hardware 91nu§ vnd uuid undn agralsfanu
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furanduaas wdulunisaunmalulad 998 §sUssimalnearuisafiansuilunatd ldiaglunisdag
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3. Hardware & Software Intensive Model (M3)
Tuatiaziulufinisa$ns Hardware wéniisnluunsdnlugrumeluladaeusuiilisn duszdesiing

A UNMIAS LAzl Software Aanunsalusegenlunslivssloviludmndedlidndae Fsaziduniadig
QMAINTIINANLN (Midstream) fiUszieilyganunsnimuntia Hardware wag Software vegsmugiuly Weiduns
af1sg1unsdanuisnluisairsgmanvnssudifiyan1uiunans (Low to Medium Market Value) ditsuduluinausn
winmsimulusUuuuisuiudedddadssnunsamuiinnnnitlies M2 uwiiddelfivieviiflondlunsdeuderings
Upstream Way Downstream %aLﬁmIamafLumssusTuﬁulﬂé Upstream laluauian wsigldladunissesumalulad
91nNga Upstream %30 Midstream ag1aifien

Mnteya Menumdensunsaeneamaluladaindseimea (aenuniFeuanuszina Juu Ju 1nwd uag
AnlU$) Bauandluzuil 2.17 nefiseasBenuuuanluniamuan n. du Flfeusshouldmanuimdnnslumadensuns
sreveamaluladanndsusemaluusastiana (Periods) Faduluaunrusdonisuazuiunvasusazysene Tagasi
n1sauleuisuaziianidnissunisdienemmalulaguansisiuly egnalsiniu nszuiuniswdnlunissu-aienen
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(Evaluation & Adjustment) Lazn15%141 (Replica) @9518agtdanvasnszuiunisiunisusefiumalulad (Assessment)

= i

WesududesddafaAflduladiudes (Stakeholders) uuamslunissunisanenamnalulad (Pathways) waginasi
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d
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Uszimaiinisaiunisadneadeii e n1sieulevievesusemandnian (National Policy) Msmanisaimaluladnd iy
Tuouran (Foresight) n1suruleuisuaznisaianisalluldeuaie (mplementation) saulufisnisuseidiu (Assessment)

dieusuusaudluegne dailles Awandluguin 2.19

Studied Countries

Y g
® 9,

Japan South Korea

i-*-
-

China Singapore

*
"
*
*

Technology Transfer Technology Comparison

§>O<2 Considered Factors Science & Technology Policy

Technology Transfer Policy T __: Technology Prioritization

ARRRMW
I'1

& Tools for Policy Design Frontier Technologies

Technology Transfer Barriers GI I Global Innovation Index
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Pathways Criteria

Direct purchase

Licensing Economic

Franchising & Social Criteria

FDI
2. Agreement

l

3. Implementation

l

4. Evaluation
& Adjustment

l

5. Replication

Sale of Turn-key Plants
JV

Administrative,
Institutional,
Subcontracting & Political Criteria

Co-Research & Co-Pro-
duction Agreement

Products Export Process-Related
S&T Personnel Exchange Criteria
Conferences

Education & Tranining

G2G & Other

Commercial Visits Environment

Open Literature

Criteria

Government Programs

P R e

-

U 2.18 fagravunaulunsiu-aenaamalulad

National Policy
Clear Directions

Own Context and Needs
Science and Technology Base

Recommended Selected

Actions Technology

Assessment Implementation

Learning from the Execution Monitoring Taking Real Actions

Adapting and Adjusting Supporting Policy and Resources
rT TYSA
DO Mreensasmisn
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Fuuazehenenmaluladilasinisudeianssuing q sgadugusssn niewiadfinnunsaaey ileliinsusuus
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Technology Transfer Pathway

@ Official & Unified National Body Establishment

4

(O\‘ Technology Transfer Model Selection

{

‘./. Collaboration/Partnership Programs Development

4

%igg Budget Allocation and Value-Chain Investment

(

o
ﬁ Technology Transfer Projects Execution and Monitoring
o

~ w3 TYSA
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1. uuuillimhsnuiiAsdonnuituwddadadunaeriaunan fiegies UK National Quantum
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QEP: the Quantum Engineering Programme
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Translatingquantim scienee’in Singapore to solve real-world problems
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donmeinunandldfimatadatuegradunenisudaiu augvionunatsasfudosnuuy e wasivue
wmdlunisidensuuuumeluladfimnzauiuussmelne auzviheudaiuinnisldluna M2 uaz M3 Tunisisudy
Waaluladmeudy urazimnzandmiuussmelneluszeySudu lnolanzegisddinea M3 fagidugadoude
gnamnsI Upstream uag Downstream dlusunan ogslsfiniy Jspmdlnesuduiiasdonilunaiiegailddly
ffunisfnyifiufsluduaudesnisuasinensiitey tolinsausuuazdniunislussesso 4 lululasenisiy
fnswaunegwiaidouaraunsofslinasogaiiiauilulasnsiludesonldads dafuangyhaudaiiausdums
nsdenemmalulaBatouiy duandlugui 2.22 lunsdifiaugyhauiureuisatumadensuuuy M3 Aiduians
Waitn Hardware U Software vaswaluladareudulundon o fu suilewnanihsnuiitaumeluladaousudiu
Hardware Ao @01uaATINg WAy NECTEC salufismisnuiivamnunaluladiluguves Software (Algorithm wi3e
Application) Atfunssesenainnisains Hardware vianswannlusunsuiiothludsegndlilussfavieanusdeanis

WaNUoUsENAAIg § 917y N153u (Finance) 3o AuTUAS (National Security) lugiu

Technology Transfer Model Selection

Quantum S Low to Medium
: =
= Computing, =2  Investment Cost
M3 Sensing,
| Hardware & Software Model | .
\ . g Metrolgy, "I Low to Medium

Communication s Market Value

Hardware Focus Software Focus

N @ @ @‘j} U

N 0

d nsandimnuadin
() swshawtnl |\ je -1 @ O
NIMT a member of NSTDA \

Metrology Engineering Computing, Materials, Sensing & Metrology, Applications
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msldnalnsznineseme Ae Wunmsadunuiiniisnugssrsessauuminedetuldaiusadidunists ey
lasansivgseAuussmadiuussma Nllvaulwn wussaa asnansenusan1sasanalulad §3ia wazenaInnIsunig
duwelulaasuduszaulszmadundn uenanfiudripasinunansassesmidiwausslenisauiivssmadliie

aenanmalulagazlasusiuiuiulsenalnednee

Collaboration/Partnership Program Development

Google q ETH Zurich n Huawei &_‘bg
Waawe!
1BM Delft University of Technol University of Sci d Technology of Chi
Y- Iniversi echnology nivi of Science and Technology ina :
Quantum —
Computlng University of Waterioo ldvl The Max Planck Society (WPG) R National University of Singapore
Massachusets Institute of Technology E University of Oxford :: :: University of New South Wales ﬁ

National Institute of Standards and Technology The Max Planck Society (MPG) -

University of Colorado E - University of Chinese Academy of Sciences
Harvard University E ETH Zurich ETH Zurich n NTT Basic Research Laboratories .
Quantum —
P N [ = . P National Institute of Information
Metro |ogy University of Chicago S Technical University Dortmund e Comminkallor Techaelsgies @
& Sens'" g University of Califonia Berkeley E PLS Research University I I National University of Singapore
L =

University of Melbourne, New South Wales, and ==
Sydney University ﬂ

31117; 2.23 A19819 Collaboration/Partnership Program Development waanalulagniouns

lursszwrismaanavharusuiomeneameluladsusussrinsUssmaiy augvinunaniiausidudides
NuHuNTIRaTsIvUsEIn wagnmsamuluiadlidnuaivesgamnssuiiisdteeg aumunzan Tasamnsafnwaind
0619903aMI 1010 INT wardseluf Muandlusuil 2.24

1. JULUUNTTRETTIUUTENIUIINANLYINIUNAT9Y89E1I19910U19NT (UK National Quantum Technologies)
Feldinsdaassaudssnaduiunstauimalladaeusiliszan 1.4 Billion USD faud® a.a. 2013 1uduan Tng
aginsdaassnsousuUszanuiiuszann 13 - 130 Million USD sevteluusiazdisszezina Ssazuuatisssoginatonn
Huesn q audamdn Ao daousn (dumevhauddediugn) tanang (U199 UTEeNANT RN UNIIAINTTY
Aans) waryawing (Hunsinludesenging) lneaneinunasezdudesniuureuniulssannesuiaziite uaz
Faa wagiinsussiiunadnsildegsioiies

2. 3UkUUN13TnasseudsEaaaAqudinalulagnaawviayid (Centre for Quantum Technologies) Usgine
RGN IﬂEJ@ju65’{1xlﬁ%’muﬂizmm%’mﬁmamﬂ%’gma (National Research Foundation) lu# National University of

Singapore adusuUszanausiulszanns 75 Million USD iiieesnuuunasdnassiuuszanalliiulassnisen o vesaud lu



NIUTEILIANN A.f. 2018-25 INsUUTEINMTIMLAUTEANM 91 Million USD dsfuimaluladniousy demiteey
masgazlinseusulszanalszana 16 Million USD dwsunisamuluniagsiavesgnamnssuniwinumaluladaieudy

§991n99q093UuuUT 19y JULUUYDS UK National Quantum Technologies Ynagtnsnganiulssinalne
wnnin esnnuszmalngldfinsauwisnamenunaluladmeusulasions waznisldnalnnsviinuvesaue
yhaunasgisiReITansnuiiieatewing 4 lunstuiadou seniuu dnassuUssina uasUssliunaoaeidos

wagihbiiaraisnnninsunisiadeudmaluladuvsnfduunl

Budget Allocation and Value-Chain Investment

QUANTUM

O 1.4 Billion USD since 2013 (two phases)
® TECHNOLOGIES

13 - 130 Million USD Per Topic/Time Scale to Market

oW |5 90.9 Million USD (2018-2025) for Research and Ecosystem-Building

Technologies

B ®
N,LUJSW 74.8 Million USD (2017-22) for Centre for Quantum Technologies

of Singapore

UK Model (Individual Roadmap for Each Topic)

Block Grants (5-Year) based on Time to Market

F oTysA

ri
NGy e

gﬂﬁ 2.24 719819 Budget Allocation and Value-Chain Investment ¥asnalulagnlauau

\Wefimsdnassauszananadaouosuds angiaunans fuandusuil 2.25 fasfufiuindoundnuassdn
sulsiusiazlassnmsnelinseunsieuszninsussmalusunisanenenmaluladmeusiu Fsazidumsudndulasins
wagAanssusng q meldnsovulevisinermans malulad wazuinnssvesUszmelne lugnsaanisainaluladi
Fudunazmnzauiulseima evlugmsdidunisaeveamaluladsenineUssimainunalnueadgunaiuszuiaoeis
\ugusssu wagdndunsusuiiuiieusudsudly uazsihlugnsaiafeusuuloviemsinuineimans walulad uas

YInNssuYesUsemalneiiian1swaueagemaiiasaly
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Technology Transfer Projects Execution and Monitoring

National STI Policy

Clear Directions

Own Context and Needs
Science and Technology Base

Recommended!
Actions

Selected

Technology

Assessment Implementation

Monitoring Taking Real Actions

Supporting Policy and Resources

‘f Thailand Science
I*B Research and Innovation

WO,

dumstiuanumnsalumsitodusasus:ne

. § Amounasangmivan

a member of NSTDA

gll‘ﬁ 2.25 {79819 Technology Transfer Projects Execution and Monitoring vadtnalulagniaunu
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3. Future Food

3.1 nsAuAuLazasIvaaudayaiiieades

Mnulsureuazynsmans 83, we. 2563 — 2570 lifvualsilusunsud 10 yafunsenszduawaiunsa
NswdatunageINgIunaATygianelilwIRnATYgAiatinm iesygRavyulew uazAsegnadde (BCG Economy)
HIUWNUILY BCG in Action Tagdl 4 ngugnainnssy aka gaamnssuinunsiaza1ms gaavnssuauaInLasn1sunmg
9AAMNTTUNG 1AL AT uareRaIMNIINNNTYBT BILazIATYgARaTI9aTIA D uaIgnsmaniuan
Tunsdulad sulasugAaid en1swaun i § sfuvesuszsina lagadrsanuduud sainareluii oud oulodlng
guszmaulanlugiurdiunisvesanslegumuredlan (Global Supply Chain) Hhunsatfuayuanmissnuniaizly 3
Jadsii onyu Tun 1) ulsuisuazn1suinisdanis 2) Inermrans walulad wazudnnssy waz 3)
nsfidusmainnnatadiu Tasfmieuimsuazdanamudunaiuauaanseluniswsduresszing (une)

Jumbenunaniidnasseulszanalinuidelunguies BCG economy dauandluguil 3.1

2IMIS ms [(GEN]

uwng riaotfied
wueh 1BoAs

an
1asu yar
qumw qo
inalulad nsasd» inAlulad
/ Gomw fbb‘"“”’ / viugnssu / msaysnG

msAnu
inuasudugh tnAlutag asoonnnd IoT/big data
\ ndua:Bamw TuALLIWS
@ G @ ™
INUASUAzDINS wavounaziaq JuAWULANSUWNE msrigvlAed
WraanunGuovosdda (Reuse, Refurbish, Sharing) ( :

HUUBsUNAULSTIHL (Recycle, Upcycle)

msnitfvavidellugus (Zero-Waste)

p ; - o aswanudubu
IWURaWao RS\\)IJHS‘I“WU

¢ 4
lz}n§wmns it .
Bioeconomy Circular economy Green economy
S:UULASUIADTINW S:UULASUINDHUULI8U S:UULASUZNVALTLD
S p . . . e o
Source: Office of National Higher Education Science Research and Innovation Policy Council (NXPO) ’/ E}:b TYSA

'
3

5UT 3.1 lueaAsegiagnisiaunndetu

b4

28 Bio-Circular-Green (BCG) Economy [24]

1wl 2563 gafalungu BCG Ayanm1uAsugnasiuiundl 3.4 a1ua1uuiv dn153199uneseun 16.5 d1uau
(Moutinn1955U1n999l5AlATA-19) kazA1n119zd N1t ulan1uAsygnaeg 19a avl saninduleuisuasy
MsUSMIIaMsivgan naugaannssuiiiduugiiduladudsinnianuddimansenusasyarniuasugiatesiian
A v v oo ! = v
Al 9AAIMNTTUNBATLAYEINTS laesoar 30 vodUsvyInsiovaueyluaianIsinens 49a1u150a3519 GDP

WunUszmaldiies 8% n1sudsydidueimisuazdiudsznevemsidudnnd swwanisdunisasisyganiiiu
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THuAnandanIanIsinens 1ednsnaneimsuazdulsznaue1ms (Ingredient) yar fingeiu uonanaedesiinm,
AUAMNIN 1155 IULED FedadldaAmuInTIngtmansuazinalulad uuInduaINd1lanIuf0ans
v94ma1nd 1WA sunvasluuazanuAnadieassd i elfiAandndasiuinnssud esnsedudnniuainign
TumsuwisiuvesUsemanazainsyariiinmaasugia
Uszinalnedgaudsiuanudunmiseinisuazdainduasiveslan Jegtuussmalneaireseld
nnsdseensdniasiemnsnii 1 Suduumlud 2563 Wuddesnudnfusionmsulsgududusu 2 vesiinaeide
waztdudwudl 13 veslan anasandusu 11 1esannanisveanisunsszuinvedlsalain-19 31nA15AIANI5E]
an1un1saiagdd uninUszimag drarwsadanasdud guinisunsszuinveslaia-19 14 egelsdany
maiulanglulssmmistududosay 12 uifszneumslugnanunssudnilugSsaddinaluladlunsudssuduiiugiu
Wunsudetumenalndusaunninsheideuasiaw vilidaauaansalunsudddulusaialananas
nuurdalunsduind owasugAalnelulanndslnina1e BCG Economy nM3l9nfsunasnug
weluladuarutnnssuananiduduiiveddan Wusnuddunalnfansaduiauinesenliiiandadum
n3ouinisutanssy uagnisadiaaiedisauiudedunuasnuduilunessmasii udnsanliun
Uszinalnglunsdifmaraaziansunuimanuiugilunilanluaiu BCG Economy 1¢ Tun1sdanzsvieu
1#31As1zviussaidd (Bibliometric Analysis) Ingldia3 osfle Bibliometrix daidun1siiaszvidoyaangiuteya
unainmslusgduuned wdshnsdndenddifey (Keywords) luusuniiAsatesiugnamnssmemsuas
40AAE BN UTANIINTITIYUYDILVAM UNANYDIUTLNAG UG AAIMNTTUNBATUAZDIMNT LallA UNY. 9N, Uay 1.

a 1%

T e a1 lud mswawiemsuazaiulsenaue s Tauddigani19 (Functional Food & Ingredient)

o o a

Wi edenduiuaINd 09151098 USTnAT usnlWauddydunisuiinne s eqvainuinay
wazdaanud0en13A Sumrzuind u Wy ermsdmiuguilnatanigngy (q900y tniun ndudla wa)
Kuanfumsunsssuinvedsalede-19 liAnnszuamsusinre s dugnnnty
usnIINeMsIazALUTENEUIMST Hau TR Snvianquadniusiensyadigeivszimalneais
TawddalunsiauiliiAndugsislml Ao arslindusaeims (Flavon iesnindsemalneidusdseanaiuns
elngjvadan widinsdnegluiudnUsemaselduiunals (Middle Income Trap, MIT) dsoonudnsimusinunsiara1ms
Aflyariius wadnsiidarslinausaomsiduyadilaisiingi 14,000 &uvm Tud 2562 eldlugnamnssu
onsuazieiesny Tnsamnanslrindusamlaniyadiuszana 4 usuninduum wasdnsnsiiulnazaud 4-6% CAGR
lagaradnatalung uuszinalugdataoldeuddin (APAC) azlidad1uveinanngsgaussuins 35%
uarlidnsimaiiulnazangean anslindusaonmsfiunainsssund (Natural Flavor) iunguiiléfuauioufisiy
oguseidesuasiyarmensnatngs Tuvasdignansielug 10 Susuusnvedan fdndumenisnaiauszana 80%
Jafuindulenavesusumalneiidainunainuaioniedinings wazdnsdnasunswamnlassad el ugusau
Biorefinery lumsfinitusnifugudnanslindusasmmiaiiioanmstiidnanslindusannssssna uaziunuwilundilan

Y a 1

sunsiluduinuasdwenarslindusannsssund dwandluguil 3.2 uaz 3.3
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Food Flavors Market By Region

2027
Asia Pacific 1 North America Europe Latin America Middle East
Africa Asia-Pacific Region Would Exhibit The Hihgest CAGR of 6.0% during 2020-2027
e o
Source: https://www.alliedmarketresearch.com/food-flavors-mark ’/ \‘;‘SD TYSA

JUN 3.2 uulldiunaianiedu Food Flavors Tugiiniateide-uudiin [25]

Top Global Flavours and Fragances Manufacturers

20,669 Million USD

Givaudan G 5,132
Firmenich 3,668
T iFF 3,399
Symrise  ov® 2,672
Mane (> 1,306 Fla:!:gJF-raAgrhces 26,300 Million USD
Frutarom -~ 1,271
Takasago - 1,185
Sensient 619
Roberte . 570
T.Hasaegawa fﬁ 428 F\a\l:g&[:r;_'gr?nces 80% of World Demand
Huabao Int. [} 416
Source: Thai Flavor Trade Association (TFA) ”i &3 TYSA

=0

a o

SUN 3.3 NgUUTENE
Y 9 Y

°

MANAN19AU Flavors and Fragrances vaslan [26]
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NndeyansavAulowiuiing1d anzrnuisaldaddy (Keywords) Ais Food Ingredient (Natural Flavor)

uaz Food Ingredient (Natural Color) fsuandlugud 3.4 lunmsthlduduitemdeyaiBsuszanulagld Bibliometrix sald

Important Keywords

diEilavQKroma
essential oiF=

color yeast
sCanmoXidationfiasy:,,

Food Ingredient

(Natural Flavor)

m.,;.:llnlll oxigation=:=...
“antioxidgnis=:=:

helalams

shelt Ilieﬂﬂlﬂl'nownnenols

antioxidant

cosan ) IIl!IﬂGVﬂIIIIIc.....
"o CArOIGNOISSKIACION

natural colorantantimicrobial activityrunctionai food

Food Ingredient

(Natural Color)

,,,,,,

£\
&

Ul 3.4 Ardrfyveamalulad Future Food

v

3.2 M5AATITHUTTUNR (Bibliometrix)

Azviauliviinsieneiussald Bibliometrix) Fadumsiinsziteyanngruteyaunaruidnnslusydu
YUY wuasentdu 6 Wadevey dulawn Functional Food, Functional Food (Antioxidant), Functional Food
(Probiotic), Food Ingredient (Natural Flavor), Food Ingredient (Natural Color) wag Precision Agriculture/Farming
nnvidagosdnanamsinnulddududeyanngrudeya Scopus Seidayasauianun 33,550 unAw

Nnseeidiunalaglfiaiesiio Most Relevant Affiliation waz Most Cited Countries ans1saagUna
nshanedldfaiuanduzu 3.5 WeSeuiisuiaidelsedu Future Food nandnnisifiuissnined 2016 &1 2020
Tuiadegeoy Food Ingredient (Natural Flavor) kag Food Ingredient (Natural Color) Insnan1sAnuwiunaziitegan
fiswazidoadail

1. Functional Food (Probiotic) Uszinafiauduud wnnleaun Uiymﬂam%ameﬁﬁﬁﬁmumimqmam
munREUsTmABAELaT U A s ivendeiiauduudaneiuiae Jiangnan University vesuszinaiu
Food Ingredient (Natural Flavor) Uszinafiauiduudsuinldun Uszimaansgoininiiddiuiunissnedsgean
muneUsTmAUsIBauar iy vetuanendeitinnuduudsadiuiiae Jiangnan University vasdsumeauy

2. Food Ingredient (Natural Colon) Uszinasiarundundannldun Ussimaansgowsinidduunssibegean
musndeUssmAusBauaray e uitauduudaneiuiie Jiangnan University 903Usginedu
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3. Precision Agriculture/Farming Uszinafinnnuidundaunnlawn Ussinaanigaiuiniifidiuiunisdnedgean

AuLmeUsEmAILLAaLana tneuninedenilanudundamisenuiifie China Agricultural University vasUsinaiuy

Future Food Bibliometrix Results

Universidade Estadual de Maring E Univesity College Cork I Jiangnan University
—

University of Minessota E University of Belgrade Islamic Azad Universi v

rsity ty g %) ity

Natural — -— o

Flavor & Extract Manufacturers Assoclation =—— Wagenigan University South China University of Technology
Flavor f—

—

‘Shahid Beheshti University of Medical Sciences L
—
The University of Queensland ﬂ

1

University of Campinas Polytechnic Institute of Braganca - Jiangnan University
—

University of California E University of Belgrade Islamic Azad University b
= —
Natural — =

Universidade Estadual de Maring Centro Tecnoloxico da Camne &+ Universiti Putra Malaysia
Col _
olor

—

University of Sao Paulo E Urrmia University |
—
—

=

Cornell University

£
z
I

e o
/ 23 TYSA
U 3.5 nan1931A31e9 Bibliometrix vaawnalulad Future Food

o o

WaNTaAYHA 1T ILIUNTEBWaEANNNEITRY SENINnITY anndunanguUTsma nulUsemaansy

<

v o £%

ausndseAudiuaunsddagefignain 6 adeges uazdviininuieddes (Most Relevant Affiliation) lifiudn
Jiangnan University 499UsgnAf ufimnanduud an19s 11 Future Food 2100153 1AS1ERNIT1UIUUNAMUARUT

o

wazn3gndnsdanuinlutaed 2016 1 2020 FanTuuazUszmaiideulaniduniu 6 ategesdenaniionun 41
an1tuann 18 Uszina Ssanduiiiin 10 Susuantuiiisuuunanudfiuiinniign fe

1. Jiangnan University 9717u 5 a¥q

2. Wageningan University, Universiti Putra Malaysia Wwag South China University of Technology 97121 4 ﬂ%ﬂ

3. University of California, University College Cork, University of Belgrade hag Islamic Azad University
$1uau 3 ade

4. University of Minnesota, Zhejiang University, Seoul National University, Konkuk University, University of
Campinas, Universidade Estadual De Maring, University of Naples Federico I, Tabriz University of Medical Sciences
waz Shahid Beheshti University of Medical Sciences 3147 2 ﬂ%\‘i

5. Flavor and Extract Manufacturers Association, Cornell University, University of Massachusetts, lowa State
University, Purdue University, University of Copenhagen, Ghent University, University of Bonn, University of
Hohenmeim, Fujian Agriculture and Forestry University, China Agricultural University, Nanjing Agricultural University,

Kyungpook National University, Chonbuk National University, Instituto Federal De Educao, University of So Paulo,



Universit Degli Studi Di Milano, Urmia University, University of Zagreb, University of Granada, Centro Tecnolgico De
La Carne De Galicia, University of Queensland, Instituto Politcnico De Bragana, Diponegoro University Wag Kasetsart
University 3711471 1 sy
wazUsymeilis LU wARisinnuazgné1sBanndian e
1. Ju s 14 ads
. andgelisni 311 10 as
. Bwsu $1uau 8 Al

CMNVALATUSITA U 6 ASS

2

3

4

5. usesuauduariaide S 4 al

6. losuaud oty wosifouardna S 3 ads

7.y i 2 ads

8. nunsn Tasiewde soawaide Tusmna Sulnfide uarlng S 1 ads
MNTIAsIEr Rafena 19T sas Uld T mTviederduniud faaulaaeunisd1u Future Food

Tuussanguussmaluvivieds Yssmaiimbeanifnanuifuidudnounnuasiinanuiignérdannie Uszimadu

53910 1 md waznnade venaind andgewwsndidusnuid wszined Taaulaneuniesd i vnas

auualenguUseinalunivglsy wu iwsesuaud lasuaud wosliu woside 818 n3ealu Ussnalneies

AfluvmInendununsenansian 1 Tu 10 susiuwsnluitegos Natural Color

-:4

NHaNITFUATIEiveyasnTenuwuldumalulagnwudi dinaluladdrAgyi a8 el iAnnn31n
nsinensdlaseslulssgndldlaegnedusednina laun ssuuinievislians (Wireless Sensor Networks)
5EUUYINI9R28A1LT B3 (Global Navigation Satellite System; GNSS) Aa12 s AauWaf ¢ (Cloud Computing)
Msdeansseninunies Snsiun3nsdng (Machine-to-Machine Communication) Uayey1Usehng (Artificial Intelligence)
Toyalng/uarn1sTiasigvivayal¥avinuie (Big Data and Predictive Analytics) % ugus (Robotics)
Lazias osduliaudud aArunudasdngnialna (Drones) Tagsissruld szydsus¥mi faa1ud vavigy
wazidugfensesasdanuifiiordeslundazimalulad dalduandiiiiuindnsnszaredeglu 4 nivialan ldun
Uszinaanssaiinuazuauinluniveiuinnie Uszimaesiu 878 wozdfuaadlunivglsy Usenadu quu

WAz MAMIULWE kasUsymdaadnsaelunivoadnside

3.3 nsduntualfideavignielulssne

Anzvhaulidunval filsamnameiu Future Food vesUsemalng S1uau 3 vivu e 1) sems. 33 Fois
Frsmsmheuimsuazdanisu sumsiiiuanuaansalunsudiiuresUsma (uwe) 2) asdies Aeshsuing
FUIMsUIEh geanvinnsuedomenlne-Iu e (TCFF) fauansdluzuil 3.6 uas 3) Aanvign ynedvdiay ulmsussm
1931 wHawyl 311n
Tneviu sa.ns. 35 doied WWianuduasfuusthieiolud

1. Angn1nuarANUYinIguedgnamngsy Flavor

Uszinalneilenalunsudnduligaanvnssunananslvindusaeimns (Flavor Industry) Ty Growth

Engine lusiiflosan Uszdlnedifnenminunalinnisnanuazingiu usdadanuimelunmsimudneninvesindau
Aflmnud vaviganiznie 1wy Flavorist lned gy ddglunisudndugaamnssundnanslina usasivs fe
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Interviewed Expert

’ No Technical Problems in Thailand

UWU.

’ Need Regulation Supports S =
Marketing & Infrastruct . KUdBUSKISIA: aMSNU
(Marketing & Infrastructure) AumstiuANUaILISAlUMSILOTUYDVUSELNA

’ Flavor Technology: Extraction
& Encapsulation, Emulsion, Stability

’ Sugar Flavor and Sugar Substitute Jaadonnudde “l‘lﬂﬁ\iﬂl‘hﬂ’
Technology WwuAneMWMSIauUs:ine

SA.08.38 Foas
hmdunx:mwumm“(ww
USA: University of lllinois, Oregon State
’ UK: University of Nothingham

China: Shanghai University

Source: Assoc.Prof.Dr. Siree Chaiseri

Interviewed Expert

’ High Global Demand on Natural
Ingredient & Flavor

Existing Gaps:

- Lack of Flavorist,

- Lack of Scale-Up Capability,

- Lack of Identification of Key Flavor
Components of Thai Fruits & Foods

’ High Potential for Thai Herbal Product
and Food Supplement in Global Market

’ Challenges: Clinical Study and Health Dr. Bung-Orn Kietthanakorn
- Assistant Managing Director,
Claim Regulation Thai-China Flavours &

Fragrances Industry Co., Ltd.

T
Source: Thai-China Flavors & Fragrances Industry Co., Ltd. 1‘i HTYSA
ANGY s
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Top Assignees in Future Food (Flavor)

Top Countries Top Assignees

United States

Proctor & Gamble (s

International Flavors & Fragrances m

European Patent Office

W

Japan [ ] Nestle iﬂ_éﬁ

e

India & Colgate-Palmolive Sﬂ?

World Intellectual Property 8 Unaeer %;dﬁ% ]
Organization ~ =~— Uniboves
Australia gl Wrigley & atat
China DSM  ®©osm
Canada [J#f] Monsanto ...

Israel <] General Foods .—;-‘ 1,426 Patents
— =
Great Britain %l:—: Firmenich Frmenich

e
~ 3 TYSA
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President of Technical and Business Development, Asia Pacific Flavor Division, Firmenich) ﬁzjﬂl,l,amﬁ'ﬂuﬂuyumawaﬂ
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A1TVNALNUUINIALALDINITINNNY L3 U Bio-Based Extraction, Fermentation 99 Fermentation

ardulemadingjdmiuuseine 19y Bio-Fermentation of Sugar lnefiuseindalnefiuvasingiuisnagn iy Plant-

Based Protein wagt1nna Bnnsdaiidnaninlunisuanigagnainnssy

" Protein - MsuAnlUsAUAINWALLlaENsHiN (Fermentation) Inedaumagwadvendeqfunid Wulemaves
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" Flavor - suafiuizen (Reaction Chemistry) Fadulemafilugjunn iesanlifisaie dussaufizen
Useialnedlonagewnuenamnssy  Flavor e niiingiv  8efaul  wazymaIng  widnlald

AugITeaU Flavor lagiany

Interviewed Expert

Flavor Value is Less Than Sugar Flavor
and Sugar Substitute

H |
Thailand Strength: Raw Materials & ‘ i r' I .e n Ich
Manufacturing Capabilities

Brazil: High Tech in Flour & Sugar, and
IP Management

Singapore: Plat-Based Meat Technology
and Investment

vV v v Vv

Extraction, Bioconversion, Fermenta-
tion, Reaction Chemistry, Encapsulation
(Techniques Beyond Spray Drying)

v
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3. luea B1 (Enhancing Internal Strength)
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4. Tuwwa B2 (New Growth Engine)
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Wi 9 ¥ 9111918 9m 71 (Functional Food) W& A aafLas 19115 (Food Supplement) naanaulnyuindy
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HansEnUAuUINlUgEunnla

@ Quality Enhancing Ingredients @ Functional Ingredients
(Natural Flavor, Color, Preservative)

Products Technology Products Technology

A

FUTURE INDUSTRY
(High Value-Added Ingredient)

m Premium Foods @ Functional/Novel Food*

Products Technology Products Technology

EXISTING INDUSTRY
(High Value-Added Food)

\

TIME & INVESTMENT & MARKET VALUE

Ay i
—~ 3 TYSA
JUN 3.9 Tuaaduuuudmiunisdrenaamalulad Future Food

Thai Young Scientists Academy (TYSA) 61



NTUAlUAAAURUUATIUY angvhauaueuumsunsdenlunnasudussiollil
1. Benwmaluladionsuale uaz duasuienvulunisnda (Manufacturing)
2. 1ensediu/aunnvesUseneuns Wiensdaasuusiazivelulad
- ui¥nauialng s?fat,'fjuﬂq'uﬁ'mmm%yaLWﬂIuIaﬁivﬁ"ﬁwﬁuLEN AA189WmuY R&D Capability
Taguuannlunisenszau As n15as9AuTNdolun1sviuidenaswauise i ainidelu
uAnende/antuiteniassuardnidelumaienyu mainalnileatuayunisindoudrefdny

fifianuaunse (Talent Mobility)

oAl o v v

- USdvawenatswazgeu (SMEs) Jadunguifidediindiunisamu viannuaiansalunisinuide

q

@

waziaumenues Inewumslunisenseiu As Ysulasuunuimusaunnivends/ aa1tuidenasy
\Ju Service Provider 1u nstanusaiunisiidenazilinevsy Wufivsne waz 1O Production

House @ sunsuanluneuuien1IAdaUnaIn

AnEunInITatenemnalulad (Technology Transfer Pathway) 31J1’71' 2.20 Yu Amyay 1Esavidaede
Torausuuzdmiunisanenonmeluladifiensimungnavnssunisuananslvindusa auiluiea B1 (Enhancing Internal
Strength) Iagidenanmssegennisasuitniaizldansmhsnumdnivimihisuiaveusunsassszuuindlunside
Lagimudnsugmavnssue s Ae seudanssuenis wse Yadululnaa (Food Innopolis) @ tleiiin1sasns
wietanndwileduininisnnumine dedun 6 wis Idun suinerdendien uminedoinuasaians
UNINYIFUAWAUATUNT UM INIRBULIAIT U Inerdeidiedluid wazguiasnsaluninends lunsdnimangns
“Flavor Academy” Lﬁ'aaiﬁa@’ﬁimmmmﬂiuia%’mﬂéuuasiammiLﬁuﬂ%gmiﬂmawizmﬂlm 1wl 2560 wazlasauile
fufiadululndadiuvens Anuzinermans uningrdoudioa uazuien Badine lowmeslnsd 1in WagudnsFeus
AAUNE UTADINIT (MUSC-WTE-GERSTEL: Food Innopolis Learning Center of Flavor and Aroma) it amoulang
fUsEneunmsgnamnssNe s unausavesUsEmaluluuasusestuisnlulssnalnglud 2562 (3Uf 3.10)

wdsnd fvuavthsnufunulussdudsemalduds Srdudeluiidesiuiunis Ao msssymeluladndni
Fesmsfunstienenmelulad Taevidumaluladfiddysonisiamngnaivnisunisanaslinausa Ae Molecular
Sensory Science (MsS) Fudumanslunsimsgiuazuenuezansddaiilindusaluems wandoulsadrfumans
Frunsfuindusaewnsiasysramdudavesiuilan (Medunaznisaunaw) laensdenlunalunisdievenmaluladdy

o =

Fnludosmilsdsesusznouia 4 dnu laun dulassasieiiugiusaziniodie dussdrnuiuasmaia Aunsiaw
dsauiifianudeimaanznng wazdunisaingudeyaiieiuvasiindusalaamzndusaniduendnvalinnzves
9 m15lne Aeuandlugui 3.11

dwsusuuuunsaneneawalulaguudndunissdendenliinunzauiussduanunienvesldussleviuay

Usslanvesgnamngsy laegnamnssuenmsilugaavnssundgusznaunsegidusuiuinn wiguszneunisaiulvgjae

U
13

\uguszneunissedu SME Aviayaainsuazanamieusiunsidouassiann faiu augvinuiaiiaueguiuunsiy
nsenenemnaluladiuniissunans (Intermediary) 3so199zifunthenuniglduminedenseanduideifiaig
wiorlunissunmsaenemmnealulad vudhilunisaanusuiiedunhemnilumassmaidudveaneluladndnd
auls adremnudeimaanemsdiiistuludnuazees Excellent Center udadrandotradenlosiumanusig o Tu
Uszinaiievnsiienenssdmiug Uimiving Iseuaziaun saenauimunidsauifirudevgiiediluyn
TuAnegeamnssy egslsfrsuuuunienalnfivihssunatsagiauimiuiussneunisazunnssiudmivssiavunn

Ingluazgsnavwinnantasdon (SME) luvaziieaiudndudesdiniseenuuuulouie/mnsmslunisduasuliminnisasns



\wdotnsmnudiiofuseningsiavninluguas SME Wiieanarumdealumagiauaranaenisieian1afzes
FUsEnouns SME fauandlugudl 3.12

Tumsitmuilusunsuarmssdietunisnulusassnaiy Suduflazdosimunnsoununfn (Framework)
yesnseoniuuusufithmslunsaieneameluladenu Mss Tngfiarsuilu 4 ssdusznou dsusznevlde 1. ms
fadneuarnsinsgiygadinisanuy 2. MseenuuULIuTTIsdmiunmssunsdeneamalulad 3. n1seenuuy
wuiimadmiunsussgndliuasmseseamelulad uay 4. m3senuuuwiuiimsdmiumsitouaraeuinnssu
TnefiieteseasiBeniiazdosiionsantluusiasile duandugud 3.13

dmiunsinassulsrinauarmsaTaiamuradugnivesnisarenenmeluladiiu msdunsieusiui
SEWINg Une. uag une. auwusilunisenszduinanuaninsavesgaamnssutimang uagn e masauid
ATINETNIOGIURMILIBUTIMILAT SIS (PMU) wiazmiite Tnedl anan. eesUsvanuarusiudiossuing PMU 1 2
awilvgy edmhsnumetensumsiidmsniunsaiuayundssnausdndeliudlaiimeluladdandridu any
ABINNTTVRINIALNTY AnnsEeuiwasiauyaanstuningeamnssulidanunieslunssunsaeneamalulag
wazvhausmAuinideaantunsing/ antiuidelusuan duandugud 3.14

\efimsdnassautszanaaiafouiosudn angiaunats fauandluguil 3.15 fagdugiuindeundnuassdn
fuliiusazlasamsnglinsoumevhnussninssemalusiunsdenonmalulad Mss Jwzfunsndndulasenis uay
Aanssusing q meldnsevulovneinemans walulad uazuinnssuvessemelneg lugmsaansaimaluladfidniy
wazmnzaufulseme Welugmsdudunisaneneamalulagdseninsssimariunalnvesiguiatuigunasgie 1y
5U595% wazdnfunsussiduiieusudsaudly uazilugnisaiimiousuulovienmeiuineimans malulad uay

winnssuvesszmAlvaieiinnadugrsegradugusssunasiinnsiannegwielios

Official & Unified National Body Establishment

wsiln |
AUINSISEUSATUNAUSEDINIS

k- ¥ Jufi 16 wnadniou 2562
" AU BnUITARG UnInRUUARY wiyln

Flavor Academy

FoodInnopolis Thailand

MUSC-WTE-GERSTEL: Food Innopolis
Learning Center of Flavor and Aroma (EST. 2019)

Collaboration between
Faculty of Science, Mahidol University
and World Tech Enterprise Co., Ltd.
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Technology Transfer Model Selection

e 1
1

Quality Enhancing Ingredients
(Natural Flavor, Color, Preservative)

Products Technology
+ Natural Food « Extraction
Additive - Fermentation
+ Alternative - ldentification
Protein « Purfication

- Stability Improvement (Encapsulation)

=

Roasty popcorn like
3
Oy peach 2 Maity
Molecular Sensory Science (MSS)
Deep.fried Buttery
The science of analysis and decoding of com-
pounds that cause order and flavor in food, and
Sweaty Baked potato
also links of compounds to the perception of taste =
and smell by customers

riocn
ana) "

Molecular Sensory Science (MSS) Key Components

@ Infrastructure & Equipment
[ 111}

- Solvent-assisted flavor evaporation (SAFE)

- Gas chromatography-olfactometry (GC-0)

Knowledge & Know-how

+ Chemical separations with specialisation on flavours and odours
+ Trace element analysis
+ Chemical structure determination

+ Flavour reengineering and profiling

[ ]
(ﬁ) Human Resources

+ Food scientists with specialisation on sensomics
+ Chemists/scientists with specialisation on separation & trace element analysis
+ Flavourists

-
2000 o = Database/Library
0098 T« -—
& R X ] - Food and flavour database of food ingredients
e Qe .0 - Focus on Thai ingredients
Source: Prof.Dr. Suwimon Keeratipibul and Science Tec vation Policy Institute (STIPI), KMUTT
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Intermediary Model: Technology Transfer Pathway

TECHNOLOGY OWNER INTERMEDIARY ENTERPRISES

Technology Transfer Components

-

Coperates/Large Enterprises

Technical ) S—— INTERMEDIARY Technology Diffusion Strategy

University
of Munich

m Institutes/Organizations R SMEs

HooTvsa
i ITYSA

gllﬁ 3.12 6729819 Technology Transfer Pathway ¥4 Future Food

Collaboration/Partnership Program Development

MSS Technology Transfer Roadmap Framework

(3)
Technology Utilization
iy (@) & Development Roadmap

Goal Setting Technology Transfer

& Investment Value Analysis Roadmap

31]17; 3.13 §729819 Collaboration/Partnership Program Development 984 Future Food
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Budget Allocation and Value-Chain Investment

TECHNOLOGY

Hard Tech Soft Tech

PRIVATE SECTOR U W ﬂ .

——————————————————————————————
(Star[up/SME + L) KudsUsKIsUazsamsnudumsWauunmavau
waznudumswoau amuuauAnu
ms3deuamsasouianssy

1? Thailand Science
B°B Research and Innovation

= =
ri TYSA
) - e

gﬂﬁ 3.14 §729819 Budget Allocation and Value-Chain Investment 984 Future Food

Technology Transfer Projects Execution and Monitoring

National STI Policy

Clear Directions

Own Context and Needs
Science and Technology Base

Recommended
Actions

Selected
Technology

Assessment Implementation

Monitoring Taking Real Actions
Supporting Policy and Resources

PRIVATE SECTOR

+1)

‘f Thailand Science
I*B Research and Innovation
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Technology Transfer Key Challenges

)

Geopolitics

:OG
Q

4%

Policy deployment
Partnerships and networks development
Driving mechanisms

e 9 Human resources and capacity building

<
H oeTvYsA
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Quantum Technology in Denmark, The Case for Danish Investment in Quantum Technology, KPMG.
Strategic Research Agenda, The European Quantum Flagship.

Opportunities for Quantum Technology in Chemical Sensors, Biosensors, and Imaging Sensors, TechVision
Group, Frost & Sullivan.

Emerging Opportunities of Quantum Technologies in Electronics Industry, TechVision Group, Frost &
Sullivan.

Emerging Opportunities for Quantum Dots, TechVision Group, Frost & Sullivan.

Quantum Technologies - From Basic Research to Market, A Federal Government Framework Programme,
Federal Ministry of Education and Research.

The Innovation Potential of Second-generation Quantum Technologies, acatech IMPULSE, National
Academy of Science and Engineering.

VC investment Analysis, Quantum Computing, Julian Diederichs, Ritika Goyal, Gonzalo Laffitte, Michael
Mueller, Rafael Scaglia de Paula.

The realist’s guide to quantum technology and national security, THE DELOITTE CENTER FOR GOVERNMENT
INSIGHTS.

The Quantum Age: technological opportunities, Government Office for Science, UK.

Seizing Canada’s Quantum Opportunity, Report on the Quantum Canada Symposium and Workshop.
Quantum Technologies: Implications for European Policy, the Joint Research Centre, the European
Commission’s in-house science service.

National Strategies for Quantum Technologies, A New Era for the UK, UK National Quantum Technologies
Program.

Quantum Technologies, House of Parliament, Parliament of Office of Science & Technology, UK.

Global Expert MissionQuantum Technologies in the USA 2019, ktn.

Coming soon to your business — Quantum computing, Five strategies to prepare for the paradigm-shifting
technology, IBM Institute for Business Value.

EUROPEAN INDUSTRY WHITE PAPER ON THE EUROPEAN QUANTUM COMMUNICATION INFRASTRUCTURE.
The Commercial Prospects for Quantum Computing, Networked Quantum Information Technologies, the UK
National Quantum Technologies Programme.

A roadmap for quantum technologies in the UK, the UK National Quantum Technologies Programme.

An Australian strategy for the quantum revolution, Gavin Brennen, Simon Devitt, Tara Roberson and Peter
Rohde.

Path to European guantum unicorns, Rasanen et al. EPJ Quantum Technology.

A Quantum Revolution: Report on Global Policies for Quantum Technology

How to profit from quantum technology without building quantum computers, Down to Business, Nature.
Office of National Higher Education Science Research and Innovation Policy Council (NXPO).
https://www.alliedmarketresearch.com/food-flavors-mark.
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Tumsatuayunisunasesesdnanssiudimlfdyuinnisufsuinsusiantsddy Tassadeiugiuuasdssiue
AaznINeNsA it ulugad lidsdussuunisauuiay auu vinge sald nisluswdd nssunens
Ysunalinisatuayuuendudidueddugeavnssuiiugiu mngmsuduvesgaiwdlul 1868 naldignaassy 1890
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geanluniviende uaztiuferudisagegavosgaudifuszeyiian 44

Fomundanszdnmnssilodslavarssan ungaonunsdlsslay Auasosvdlutudl 25 sunau 1926
waziUd ouludedaaniany § s ududrennigdrsinuuinunsdudunauiainingaiasugfiand el
fivnlimswshanndndoutuiiilan wiefidniulude The Great Depression s1u1adevasUszmelulanny Sunnanas
qudsnanonisdseanvesd U u deariudulssmagaavnssuanaiundt 50% s1adudlasianizdn
wazomnslulszmadJuiviagedy nsnisinsnunmgeuegiei liiesdunnnoustslusuunuasludeg
M3 aNINTA e anEsUsEIa vinlnguudtengalea (Ultranationalism) 13 uduvensdnSnanianiudn
LazigUIaTeAIL ANTEININIIR TatenesitesfatvayuuiAnd iy nswiiuininendung eaded d
Aazldneddungudredai duurdauuudsandouneufiadad (wiueudndg Juiunsuiasadolud 1917
flAuduszuvmsuazasulsemadudsanden)
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In3259ANengUuEUNI15UIT ABCD Power dudsenaulusie A: American, B: British, C: China wag
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D: Dutch Aafaanau towdsdasunaseslasauioide @ luiddodyud deanismiuundauduiilgnisnon
“alnyadsuuriaamieideysny’ (Greater East Asia Co-Prosperity Sphere) LaTNITNERNTWLIARTIIT Lo aifioeide
wazdiieed U wninduil asdasvandaesdszinaluteifeainnisunasesveadiermidaunsTunn
nesvindgyuisunimvimdngieifonz fusenidedldiiefanseaminensiiield1Jugnssasilunisviasasudviu
wazutuouIsTinaR fatunosinosaudanss dnawssAfmnedenissndasiiug wWudertuiifaduluwiuds
Tnguszmaniiidedindiuaumnnanmsdesunewindgufo HaUTuduaraselus

asnsulanafeil 2

wnAnATougeldsvesdiuaenndesiuuuanuesndioesuil uaztiuviiliiAn Rome-Tokyo-Berlin
Axis TuFuil 27 Augneu 1940 nesimdJuyngusinideifisasnsivesvenawinansgewsnluiudl 7 funay 1941
yngosndlutuistu wandiBansosiiaulud sulafify (vuedudendt Dutch East Indias) denu uazms 1lud) 1942
nesindJuginilouazlsiinenieus aunseiagnsud Battle of Midway (4-7 figuisu 1942) AgUududedsde
LLazﬁuﬁw’Lﬁﬂﬁu?jaé\’aqmiw%’wmmmmaL%&Jmi’uaaﬂLaaﬂﬁmwﬂéﬁmﬁaa%ﬂLLaumumw
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Wievhanegiunisuanmaeinugaamnssuvesduilidesdlstundlofudl 6 dwnau 1945 @deFinunnnd1 70,000 Au)



mudeneinlgIuniundauuugise waggavinenasinanss, 1estuefesgnd 2 viareidiesnudnataninisen
M @dediniuiininndt 40,000 Au) Insnssaslsdlazdszniageuwiluasasuameleysmluiui 14 dmnay
1945 gludemeaggosdusus madiasnsiulanaisi 2 vinlveudUudsdinuinndt 2.1 s1uau (FEwany, 2019)
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waztudunaluladlasiiuaingaivnssuiun 1wy gea1vnssudme wagsimunludigaaimnssuntn 4 aviali
AINRDINITUT M nuarnd nnd it ud uluszezaoun 2. Sguradadsan1vuinermans wazinalulal
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8nei19819U AMLIAINTIUUBNINALIANITTYUNTABULA 199 BIAT19ANT HIUNUTTeN19T VI TAEIg Uiy
(Systernatic scientific knowledge) wenantiu ta3edgldiAntu WeAudinauuniduenasd dnivnns Lﬁmﬁwﬁmﬂ%’g
Famansluvisnensy way ¥nidoluanduidesedved 4 sinsgiomsunsanuiuazmaluladludulous
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%23lanan (Catch-Up Phase) | A.A. 1945-1970s
WSwgNALATEIAL (IANDILIAL 60s)

15 Aaau 1945 Aeasausnlulsyiimansivszvsuldfudosvesamdansednsnsafslsslng
ponUszniavnaaniingdanumieuivessemadiy UssrvuuazmmanesingUulufutudeniies uandnaues
feitieuin (MFefiaulnedeuienit 819183) wivssrwugudnduniuniefifonfiasidumalunszreieduiifea
Tanaangslafien olufunslnuonensensesdanfansedninssd fuduqudnuialavesmnanis 2 nqufe
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Aungundaiioafiysiurinuminaeldideulefidulildnen truusnaunsnin endedalafituudswilidgundn
anunsainduinidulssmaiaunudidsdsuasiissfunsiannsiasvgialilussdugdlalugisiuromenssy 1960

28 e 1964 Guuildsunisfusesanugfiuadnues OECD wa Organisation for Economic Co-
operation and Development %3 aa21usaudove9ng uUszimanauILdaldidurmfusnluiode wazludduies
FuuAdadunausnveaedeilaidudinmlunsdnfmledndn nioufuiisalrlanusigedudusuaisinlale
Budalvuinmadundusn dnimnmamasaudsntianauimssvesnisiauiassgiafisaiesiiannannmssy 1960
/41 “Golden 605’ WHUAWIMAIEIATINN BT BY TN N nk edunusiinsy vuzasas iy wiena dnata
uuNoNsas Tuswnie Supreme Commander of the Allied Powers (SCAP) L%’W%ﬂimcﬁlﬂu (Occupation of Japan)
Fuuneliulouis New Deal vo9Uszs1un3uislonss jaan uisaniys sxdoswonlvanssm 1uddnswa
og19gelunsesgsssuyatulmivesssive 5553y ilanveunsys1ve1aves aulfansEdnTnIsAamINLLIAn
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UniAsugaans i GouuuIAnLUY Georgism (199913aR1AUALAAIINNNTHANYBITA AULATNTNEINTEITUR
Friuiiusasninensssmidenduresaundmneulussuuiassgiaegiainilondu) lnsanaduaiviaudandy 5ls
Mag (Tedouragnatoidu Fguuniiinisinuns vesuszinadg Ju) m"ﬂﬁmiﬂﬁﬁuﬂﬂﬁuﬁmﬁ‘ﬁﬁmﬁwﬁu
wguiinseunsesiiduvunalvgmeluanszuy Wwuderdunisaansuisngsiavuindndiiidumetuizuiaiifonin
lgdnd nisenaunignufjuiinisueneiauisanainnisidesed1adands maurdula (Fuindavewuifaydia)
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wazwosudnziuan srsfviananisdumealidudyu neissy 1970-1980 Aedraiaifuinisseauadluansy

o <3

FodluiFsunwidiu mszuisnimnAvesduidsededasusu 50 visvifiyanundanlulanisndt 32 u3dm
enunuRansgsieanss Tssnusosudieedugramnssundnuesanss lud1azidu Ford, GM, Chrysler Fulndh
no08UAlTINY NI LT U UM LaE MSUSENE A sTY (luga Oil Crisis) driusagud Toyota, Honda, Nissan Lila
TuvauzAvuinizannne drevendenuudendeuvenmauduniwgiu wufsrdverasdtinauuunizuuudad
(FSWAIUIY, 2019)
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1. pmafgadvayunisateneamaluladainngulszimanamuisienisindunalulad 49 80%
gosnminihduAndestugnamnsnnadosinna wae wnifus dwaliasugiafidnmnmadulnmnnit 200 Tudate
1950s LagLanizgnatnnssud d nnsedndwagsnoud § el J unaneidug iszdulan uwenaindu
Juusansofausesenauairuinnsnlmiiodd 1wy wioudumunnm (Walkman) vesu3tm Sony LHudy

2. eanulvuigadvayuniaensulunisasauinnssuainnissesganmalulad nsensen1san
synIUssvAkazgnainssugigdwasubiniaensuldiinisamudiuidenaziaunduvesnues n3e Sanin
“yipaUfjURnana (Central Research Laboratories)” signisnisatiuanunisdsesn siudauntesniaeniuainnisudadu
MewenIunRzansaudsluluseaulanta

3. anmsianmaluladinand afrsmnuduuddituaaineimans meluladuasuinnsniuiosiu
(Technology Spillover) Tul 1956 Iaiinnsnons Japan Science and Technology Agency aeladtinuiensguuns
Weafraeetieifeulosswinmaifoiuniagaamnssy ludn 3 Uinunsguialdnedsaniinemansuazinalulad
ot uuwamdlunisesnulovisnainereansuazinaluladfinseungquaindy luraenaisves 1960s $5una
weommanduiefindaanuannsamanaluladnelulsema uinaenvusinaiuindunisamuildszeznaiuu
fdunuuazeuidssgs 1l 1966 Sgunadesenuleuns “Big-Projects” atfuayuszuunifouagiinnnlugnamnssalg
emslinuuaztisana Ui meenvudienissedugavyunisvauimaluladndouisduaiuosdnsionvy
WINede uazgantuideuranfrvaiull lnesslaidennquanamnssumudiduanudAynenisnauilseine
(Priority Area)

4. Wanyeainsluusena (@$13 Absorptive Capacity) S3utasenuleuis ve1en1sAnyiniAdsAy
Weuduissumoudunandaanituaeuarvendn nieuiavensuazufuugslusedugaudne dawaliidiuau
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lunsudndudneddugiauwsn Feieserdenisamnuainussmaiiveanalulad Jafiazlavssleviainaiusfignas

=De

)
\eghegrunisnanvesnuteainlifiians win-win VREERDRE nsWaLIATYgAeIsEImMAg Junuisan
FednsevAmduszdugdnie lnawSeudsedu “viusade” Wudsemadiveunaluladuazuoaniswmun
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Worth tiewd luauisaviminile wazildaiuisavaeslitafanisliwuiu augduiinnanunszuignla
funnuneumena Tuvaeiiaufidesnisamu desnsuilaaudlafitu AdesuismeszAu vienandaseiuduenssuu
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The Lost Decades, The Lost 20 Years, The Lost Score lag GDP ﬁuaﬂiji!uiuﬂ 1995 WU 5.449 SMUAUTEYANTY
Faitedndu GOP figefigalutsziRmans udmdsmnidufianasnlnenasn Tasanmannisgaanlud 1998 Aisedy
0.033 Sruduwisyansy udmdnduinseglussautulanaen auinnsziesdtudnadausgnduindumie GDP
097 1995 19EnASslul 2010 fisesu 5.7 Auduniegansy
Lmiuﬂﬂfmmzﬁﬁuﬁqzyﬁaamuzmwgﬁwmmim,jﬂuﬁuﬁuﬁ 2 gpslanlinviunieuiu waylul
2017 GDP veadjYufianasunegfisesy 4.872 dudruSogansy mnlutisvanlnzivisniwmadiuannnii 30

U3em gninlveglu 50 duduusnvesuseniidyaruinfianlulan JagtuvieeyiiesuTyniasavintdude Toyota
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Wea AFNLIY AR tasugiadiuingnnziudnaniwades (Liquidity Trap) wén tufenneilsuiensiu dadu
1 lu 3 inesdlglumsiiiuloviemaasugiavessemalianansoldnslédnsdeld

Tuuddany leiaswgianndn sUnuuMITenuvesfiuiimaensuassnutaglfatainsminmy
TUaumaenTin dusenin Lifetime Employment \Jufsitldfimaintusnudy Imqa%ﬁwizmﬂiﬂuaqﬁﬂumﬁL‘ﬁﬁfjmw
Super Aging #3® Extremely Aged Society WUt 2014 fuﬁamwﬁﬁﬂwmmmqLﬁum'ﬂ 60 Ugede 1 lu 3
vossrrnielsina uazdussrinsengiiundt 65 Dgada 1 lu 4 vesdiuudssrnsiessna uazdiuaulszans
Haszmaiususanasedaraiies maiszinsvesftuaranasiiszana 1Ty 4 ud 2050 eUszansTefiaiis
fidusiuauann Yssensterhauanas damdsauisundunnd iy Yesudyuilaunmsdnulnasiuuannlifuay
losnveudsed lurnefifgeisdeaiueanumanurindundoaoigfiodosdn wagduiuldtosdondias
eevgnsslssiandnidnilusdooi olinuedlauduidinn isansgdesnsiinifioms Snsquagunim
uazdiiilou fdsan wisduluFeud

Tufudl 30 wwisy 2019 fyanisgldisududu Saudiimsdvinassrasas wadJudinau
umsnamaassgianszgUuduieddfvssnadfyadt GNP wIoyarnandnvosaudyunazuendu
fiAnduiilan gand GDP vidoyarwanARTiAn U gl (Buasua, 2019)
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1. Msaauvesnalenvulunidenaziaun Wouminendouazanduisevesniassliaiuna
NanoIr AT T LT sanelunismeuland anatenauld anatenyudasenisasnulunisddouagwaun
vosrmesfiodnueuamsolunsuteiy fatiuludinmsideiiugulussduana Ineusnduuldaimosn fifins
TusinsUseina (Ussanas 289 uiesena a9l 1985-1997) wiounad1einddos1sudivioulddunguuidv
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3. Wlevigiiuanusuiiossninsgmaimnssu-aandunisinw lunsufulassadiamaasegio Tl
1995 uar 1996 n1asgldaduayunisidouarwauiduineimiansa ugiui et ulassadaddyvos
gnavnssulndidluiminedouagantiuite Taseennguunsdinumaluladfiugiu (the Science and Technology
Basic Law) Wag Wy 5 “f]E‘f’mﬁluf‘mmmamﬂl,axLVlﬂIuIa‘&dJﬁyugm (5 year Science and Technology Basic Plan)
FegaeliiAnanusufiofiduudsveslasnid (gramnssy andunis@inw uaz $5una) aunateidunissnidoves
99AIMNITU-UMIN1d 8T sd18dona1eneamalulad Tuvuzideadufdnsadvayufuszneunis SMEs
ruANTINdiovesaneunalulad (technology parks) waz a0tuide auAndunsuumzuinnssu (Incubators)

4. v wunuamaesulavisineadians waluladuas uTanssu (ST Policy) 1l ouazadis
gRaMNTTILNEIARLArUR U AN nasgeenunuimuiermaniuazivalulaBiiugiuatuil 5 (the Fifth Science
and Technology Basic Plan, 2016-2020) TasidulUgnaivnssuauianuas n13ldinalulagdas e Smart Society
emaulanddeaugalvadsutsoanifu 11 szuu sufsssvugeamnssulnduazssuunisoudsdaniey vl
finsdndamhsnuszduguasmhsnulsramunuamsiiotanistuailiuiueunasardudouresssuuuinnssud
ﬁLwaﬁug’m%ﬁ Frontier Technologies

5. ulguedneaeans weluladuazuinnssuiieniswauiegedsdu (sustainable development)
waznisiivulneg1eddiusau (Inclusive growth) nistAulaniaiasygiang195aaiialuyae 19505 was 1960s
iR auafiud sdenan od swandounazdsay nslduleuie ST eudlodgmiguaimyszvuuazd swindon
Fanansduussiiudidgludag 1960s ndsaniiindngfuiduludisdures 1970s Mldsurad Juwau
L.méawé’nnmazmm%um ﬁwmiﬁmﬁgﬂﬂiﬁmwmEﬂﬂiﬂmi 19U New Energy Technology Research and Development
System %30 Sunshine Project Tuaugifglnu %’gmaiﬁ”%’w'?qamﬁu‘i,mj WU Environment Agency & snanaunidu
n3ens298 swandonlutag Uy way antuidenaiy nsldineraansuazinalulad fedunuinddy
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i~ o v o Y { Y a 1% Y aa v o Y]
guuduidnamundniillamuialan neliiianisdnenu wazenszaunuamdialiiunaieg Ussinenalan
WULAEINULATINTANNNILIMABNAATEERALAENINTRUYDI YUY NITEHIUNIEUIAITINENTHRILILUALELTY (Asian
Development Bank: ADB) 1138 1u1891u1a3 Y ulngns1081904An15ANs T 05enInsuseinaAwvsyu Japan
International Cooperation Agency: JICA) AlAA1U% 8L 1A BN19N1TRUAUUTZMARIAINMUI LAy Japan Bank for
International Cooperation (JBIC) flttfuAu% 8 nd on1an15 3 ukaz A Budmsunismunlaseasten ugiu
voauuUszina vl Junateiduumidiunanieimusssuiildgunaasyu (Soft Power) Miussimediulvg

Tulanbillewelaavluiunuunsiauiineis Ussmadesnsiieusifieiduwuuedng (rEuasny, 2019)

Bilateral Agreements on Cooperation in Science and Technology, and Joint Committees | oibaiait il

o  Aiming to promote cooperative relationships with other countries in the field of science and technology, Japan has concluded bilateral
agreements on cooperation in science and technology with 47 countries and organizations (32 agreements in total).

o Under the agreements, the Ministry of Economy, Trade and Industry (MET]I), in collaboration with the Ministry of Foreign Affairs
(MOFA), the Cabinet Office (CAO), and the Ministry of Education, Culture, Sports, Science and Technology (MEXT), has been
undertaking a variety of cooperative activities, including information exchange on R&D and joint research, through a joint committee on
cooperation in science and technology, and other councils.

o  METI has also been partaking in meetings related to bilateral industrial technologies, courtesy calls and other activities in the field as
needed.

i ] England
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5’7’86 Norway
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Former Czcclloslovuk Romama
z) 1113778 WS
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(I8

Former Soviet

Union 10)10/1073 g
a4 *@* Korea

*®: 1212085
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2.2 nsAadenmalulagvesdsemeagUulutagdu

Aausida.a. 1971 Guuldinds Technology Foresight (TF) Survey unldiitetisimuafieniseinseuuleuiy
menuivemansuazmaluladvesnd daludulssmausniisguiatuuszendldaseiunmsnaleuisld nsdise TF
Wadunn 5 U lnsluwsazadsazidunisnneunualomi 15-30 ¥ dearaadJulddrss TF WJuadudi 10 Tud 2016
vt Y relunisaaduladantsuazid1vurgveaniswautnaluladludn 15 69 30 U190

a ¢ al A o 8 v < ) ' a ¢ v Ado o o

nsiivszaunisaifieuiuvesdgiu inlinanadulssmedegndluisainisaanisalimumalulagndfgyuedaniuiagiu
(Shengkai, et al., 2017)
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Nov.2013-Mar.2014

The vision survey about future society

® Workshops with numerous participants

# Roview the role of scicnee and rechnology in
structuring the future society and achieving the vision

Apr.2014-Oce.2014

The 10th S&T forecasting

# Science and technology topics that are expected to
by achieved in the future

# Expert review of the significance and global

competittveness of science and technology topies

Mov. 20014-NMar.2005
Building fisture scenario
# Research of muliiple opiions for achieving the vision

SCEﬂﬂri[} by comprehensive promotion ol related science and
technology topics

Ky sovenario Fudicy mwthods
Create a scenario al “Typ 11 Considir potential Tiban: Sehesl e most oplimal policy
diabetes progeesis, precaution, societn] impacts hased on e approach Emong verious options,
and iretmsent kehmalogie™ mumber of patients with such as research Famding,
based on NISTEP-Ezld expert dizhetes and its socio- research infrastnacture, tabant
wurkshops smd discussions eromomic implications training, and new program
Selet “progrosis maker,” Aagume “the upper Bmit of Tumemus poficy appreaches:
“regencralive icine," and economically productive age are available
“enhamsed Bealth education™ willl b wntiendud 10 75 years old”

A e S T, e

mhm.—u-r
i e cunp Wbt | SIS [

mn_u-n al
S0 e S |
T e e

twehnalogy ancemsnl
Pulicy aption s

No paticy I N R

JUN 1.2 1M19219uRuA28n151d problem-solving scenario uazadauleuisandsuivymauian (Shengkai, et al.,
2017)
ludiuvasnsimuinisldinieaile Technology Foresight Tunsyuruniseenuuuuleuislulsewmeadg Yy Uy
Shengkai, et al., (2017) lavhn1sdsaaTF sesgdulaeliuisszazvainisdrsia 10 adu senilu 3 szog laun
seoedl 1 (AalY) : TF avdudl 1-4 yadulddanisiiunisid1siuvesusazaindiu (sectors)

ATNAILILATIFS 1AL TUNUSELAT (Classification)

v

seeedl 2 (Wawn) @ TF aduil 5-7 Sudrfidiniauasdisnauy salvsluguuuunisviwuudsn

WarN13ANNTBIIU13INd159
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speedl 3 (@naes) : TF adufl 8-10 Wuszezanson aﬁﬂuﬁwmmﬂﬁﬂﬁwaﬂnwma’[,umiﬁwmﬂéﬁu il

TF atudi 8: 14wnaila requirement analysis, bibliometric analysis, a2 scenario analysis $31fUN15d1579

AU uRemadla Delphi uonanyu §adl93% cross-disciplinary approach i 952y 3 nq’u‘ﬁyugm:
1. Tnssadrsitugumagaanunssy 2. Tassadefugiunsdauuay 3. nenmansmedsnuuaznalulad

Tnetuusunedenuds 1 lu 4 veshdeiuwineimansuazinalulad

TF atud 9: fin19¥11 workshop Tusfesdiu (regional) Liteussfedannuannsnlunisadrauinnssuosiu
F9ufUN19d1519WUU Delphi kazn153LAS1ERAINAMNTIa090WIAR (Scenario analysis) il nsiduiiudswansenu
YOIFIALIINAIRALITIUINEIMERSuazLnalulad

TF adudl 10: naian1s1urud1e1159188301MINsEUIUNseATam) (problem-solving scenario
planning) lagidulugenisysauinisves uleuignisinegrdians waluladuazuinnssuasluluainauian
Faemalan15d1519898 Delphi wagz N1371AT129AMT1aBI8UAA (scenario analysis) Wi lfiAnn1sAAN1Sal
wagiannAlLlad Awdugunnty

faeg1ansyuiun1sannisaleutrnly Technology Foresight Survey adudi 10 (.#.2020-A.¢. 2050)
dunansluguil n.2 dwfunisyh TF ady 10 difunisdavhusamiissu the National Institute of Science and
Technology Policy (NI-STEP) Fudeonld3s problem-solving scenario approach lnguuadu 3 anges fe nnves
waluladluoutan anvesdsaulusuinn waz wleviefiagldluouian wat ldde nseennalsyeanis
wazfudonmaulevis Safeninniasareluiomedinlidiuds vie nsuanuiienayliund Aty
Lz duludumsugia nnrfunionniinstiu anuduyunianalulad (feasibility) auassalunisusuldinalulad wae
nseensuludenn Wud Fstuneuddalasadrsnisiauiifielud

1. szyshieluduinenmansuanmalulaifienahazistuluowan

2. Usidiudefldseyly

3. Pravsnnluowian (future scenario)

4. szyfudonmulovnefideusunmmaluladuasdsnulusuianiioysanmaduulevienaingimans

waluladuasuinngsy

Bequest for
National Institute of S&T Policy w

= Commibiees in ench field |

I BT and snalytics

@ Heulth, medical cars, and lifo icivnoes

lnl Apricubure, ferestry, laherics, S&T topics

{8l Environment, resources, and energy

ﬂ].\tl.l-trLlL-inh'.t, and teshmsbegbeal

) Seciul infrastructurs
M (i) service-orienied socely

= Comminice on scenario snalysis [

= Future Saciefy Vision Review Group (FY Il:!l]

| Trial analvsis of lifaiyle-nodatod discases (Tygs 10 diabeio mellitus)
far reslication of & balthy and logeily sociely (FY HES)

== Inpui-auiput sralysls ipvodving with renewmble spergy | ~FY H25) :

gﬂﬁ n.3 Tn598¥19n15%11971u84 Technology Foresight Survey aSsfi 10
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Megramnnsaidiass Ae Uszinsiianasainnisidngdsauiaseny Tsaummuinaiafulsaiidmanszny
seUszyInsazusululseina (41901 15-65 ) Tuddgmidienisldinermansuazmalulagidnaundqeld fe

1. m3dnwluszozdostudionsld Imaging Technology Tnensduamnisiuasuudasly B-cells vossivaou
21U precognition technology

2. m3snwlussezUany (late-stage) Lﬂumﬂ%mﬁﬁ’mﬁlumiﬁuﬂ (regenerative medicine) 13U M3an P-cells
dluidielsiusouituniosiuanls

3. msans1melnemauudurausisslaanas (ow-molecular drugs) Fsanansandnldldusuauann

4. n1steanulsa Tnewaunnaluladfiuudunistesiulse (preventive treatment technology) Lau
Toagulaildlad neamidn nstidaseeims usiu

deldsedemeluladud anznssunislduisesnidu 8 nau wasvhmslinsgiauldderamuan 932 iado
Falugnszuaunmsdimasemaia Delphi nsdsuvasuamysooulat (37 n.3) {idsmngidismainiededne
NISTEP fidhuaudszanay 2,000 Ay wazaundnnsenaydainesrinssiieg lnsudaduarnumiing1ds 49.1% anniagsia
36.4% Way NAUTTIITU 14.5% Tiuiuuduszunad 5,237 au (Shengkai, et al.,, 2017)
ﬂ’agamﬂuiaﬁﬁﬁyuﬁw (Frontier Technology) 7 laSudaidenaunatewd wulegure/wHUgNSANENS
vosuszinag U uludag vuunanslumsned n.1 uar n.2 Fawdaluraenisdrsiaouianazs udy
somaluladusifiessnulovionuds guuideniiazldidminsveslovioduununats (Anudesnismedan)
wdrisaosiunaluladidlunuinldud oliiAaaudus dludmuiedy (113199 0.1) uenannidud Ju

FalaasnamuisnulndanuinnssuIuuseasusuIng f9n15199 n.2

M19719% N.1 nsevuleuieidesldimaluladvatediudsenaudideiuvasusemagdu

walulad nsaulugue/unw/nagns

Multiple Technologies | Fifth Science and Technology Basic Plan (2016-2020)

Multiple Technologies | Comprehensive Strategy on Science, Technology and Innovation (2016)
(Annual identification of priority initiatives under the Fifth Science and Technology

Basic Plan)

Multiple Technologies | Facilitate the Fourth industrial Revolution (2016)

Multiple Technologies | Connected Industries Policy (2017)

Multiple Technologies | Future Vision towards 2030s (2017)
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M5 N.2 wmwmmawu'wmﬂwwnamwumL‘waiaas‘uqﬂ 4.0

128911 (Institution)

uNnuMuEf (Mandate)

(2016)

Public-Private Council for the

Fourth Industrial Revolution

agjmﬁﬂﬁ Headquarters for Japan’s Economic Revitalization within the
Cabinet funummihiilunswieunulugen 4.0 ndudumelulad viusud Al
nsanyaansiasnsasuiiedunisiasuinuld saulufisnmsuSungmane

TNNAYNS QUAMUNTIBaE R TIANSTY 1Y

Council (2014)

Robot Revolution Realization

agngladinunensguues laeSulinveusimunisinagnsvesiueusily Five-

year action plan to broaden robot utilization by 2020

Strategic Council for Al
Technology (2016)

nessnelaldmunevaaneniguues Welusluansideuasiaulumalulad Al

Tngmiunagiudue uazas1aRoadmap ietlugnisiauiuaznisil

Advisory Board on Atrtificial

Intelligence and Human Society

ﬁaé‘?ﬂmﬂéf Minister of State for Science and Technology Policy

WeRiasanlusinudasssy nguune wez Ysznunedinufitinduainnisimun Al

(2016) wazmIsundamnlaeyseneulumerileivglusueiieg 1w iasugavans

AINTIU NVNIY USTeyn wae dspumans

JAPAN Gll 2020 rank

Global Innovation Index 2020 16

Output rank nput rank Income Region Population (mn) GDP, PPP$ GDP per capita, PPP$  Gll 2019 rank

18 12 High SEAO 126.9 5,747.5 39,7631 15

Institution
100 Global Innovation Index 2020 | Usznadiilu

Creative Output

Knowledge &
Technology output

Business
sophistication

—— Japan

Rankings of Japan (2018-2020)
Human capital & research

Gl Innovation inputs  Innovation outputs
2020 16 2 18
2019 15 1 17
2018 13 2 18

Infrastructure I &
Institutions _ 8
Market sophistication NS ©
Business sophistication | 10
Knowledge & technology outputs I 13

Infrastructure

Global Innovation Index 2020 NI 6

Market
sophistication

Creatve outputs | 2
Human capital & reseorch G 2!

Top 10

Ul n.4 dasinevessiviiuianssulan (GI) U 2020 seuinsuszmadiunazUszma TOP 10 (Uu91n Global
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2.3 szduuianssuvesUsemadUulud a.e. 2020

atiuinnssulan Wunstranuavesmislaladedaaiumeuinnssudnly Sonin Input wag Tanadwns (Output)
vosuinnssuioonuluguuuuneg il ldasusulivssmadyudusudv 16 voslandseglunguussmaiifugin
ymautanssuuasifnelfreUszsnsgs WaivuiAssiousd 2018 wud Juuandudvasn 5 Sudunielu 2 Y luvaed
Innovation Input a@1313aU5UNduLE B uRUT 12 9T 2018 wWulfenfuiu Innovation Outputs Awsi37lud 2019
avla d unnd sduduunlud 2020 Andvuldeglududy 18 1uidu 3U7 n.a Tduansliifugesdng

LYY '

imwdevesUsemag Juludiures Creative output FeuszimagJuldannisdsoenmeimusssuadlunindy uay

=p

D

SnusenisAediuiuvesUszrnaialniianadlugyu dwmaliifnnisadanssududseduussonlauis
sefumAnendetiosas Tuvaiinsianyaainsmenidednadudusiuiug vedan

agslsfinnu dudduiomildunsiiansanseiuusanssumingu Sulduisug wWu OECD STI Benchmark
Afanisamuludadedidyuesnininuinnssy mstaludanaluladuie Automation readiness (faulag The
Economist Intelligence Unit) ﬁfﬂﬂamwﬁlaaﬂumiL@%‘ﬂmﬁaﬁﬁﬁmﬁmiuﬁﬁ N191m Autonomous vehicles readiness
Waulagan 1 KPMG) fivszidiuanundanlunslénueummuzl¥ausu wioazifu Digital Evolution Index (Wanlng
Fletcher School at Tufts University) Tneldada@ 11 supply conditions, demand conditions, institutional

environment Wag innovation and change \Wuiiaimuin1saundsia 1usu

2.4 aylanszdArenleuisuasnalnmsaenenmalulaglulssmegUu

M3 N.3 aglansgdrfgueuleuisuaznalnnsienenmalulaglulssmagdu

M19199 .3 aguansedfgvasulsusuaznalnnisanenaamaluladluusamag U

T2YLVBIPAFNNTIY nalnn1sanenaanalulad WnsAndenmalulad

nougnaInsIdl (A.FA.1868-1945) | N/A

aflasaaseiugIu

Direct Purchase - dhdnalulaglaessunaaivayuuastiegaviuiu

- WUalvisaussimadinagyu Rumu

(FDD) - unswewnsvesmalulagnelulsend

- Wudnlughh - @dnmuannsasuenamnssungulydng

o o

(zaibatsu) Hunumanfgy
- adnanuswilelnsni@ (academia-industry)

T 9ANUUMTITLLATIIUN
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FTYTYDIDAHMNTTA nalamsenenaamalulag WnsAaenmalulad

223lanan (p.F.1946-1970s) 5uld Technology

Wunheganddewasinunigluusemiensuniasy

B, o .. . , Foresight Tuga 1960s
SUEURGHEL S - whimsiaunuianssukazmelulagivg
- FDI Tngthunduuleuvigndnveslsyina
- Sy SME - SRUIENRIUINSAN BT UUDIT IS AT I IS
WIneransiazinaluladlnganizainiainssumay
asraumsedgluseuu R&D
- whideugliluiudiauuasAuindeulugign
1960s 19U WasUMIBdentuTRAILINgRUNLTY
229989n73an 9 , Technology Foresight

amulusnsseina lnegnegiunisnaniu

(A.A.1980s-Tagv) MgmALAAINAANY

graunssueueudlulszmelng

- O . . auAuNsly Human
avlusihsUszine - nusuanduldeiuissemeaiilan
, o o & 1 Centric Approach Wag
T UNUNUNIATIYNILAN - 7 o ¢ Ll
‘HIEJ‘U’]EJL‘LJUWJWLIVI’JOQLL@MEJ\‘]FJU Holistic Crossectional

- wlsvstiulUlunsuidgymdsausmeuinnssy 1wy | Approach

Society 5.0

3. 61513450 9E (1N9ALA) “Rapid Growth | Uszmaianselaaiindanisgnasaunsas”

WHUATNKARILUINIINTHRILIUTEIAENSITUS TN MEMEUle U inemans  walulag  wasuinngsy

lundagaratuwandluzui n.5

§15153gLNNA

Pre-industrialization (n.#1.1945-1959) Catch-up phase (n.#.1960-1999) Post catch-up (n.#.2000-2020)

‘ . o
wWhmnenegnsaand (nermaniuazinalulad Wmanewegnsaand (mermaniuazmalulad

3 end G 4 Tulad) 3 and G ok Tulad) Wmsnemegnsarand Gnermansuaznmalulad)
Iamsiumnavimeiuiasegi &au uay

o a4 & v a v v : a v L : . v .-
wvw'ﬁ'1ng'mmamwamwmmsnmumimu'[mma 7Y\B'I52ﬁUPI’l’\MIl'i!\lI'\S!V|'I\1lﬂivgn’\‘lWlU"'ﬁﬁﬁYiﬂ!’l'I475‘A’)'IiLVlﬂIHIaUﬂUUiﬁWINﬂVﬁEmNi"W
lﬂTHjﬁﬂuﬂqu\ﬂ'Wm‘ﬁH Awnaoy uay lﬂi“ﬂi’Nﬂ'ﬁLﬂ\ﬂﬂV\N

uinnssu

uluiondn : a¥esngrudugadmnssu ulvurewdn (Wiudeoen sjegnisd gaamnssu 1¥nagnsngu Chaebol: High-growth)
Y - I o~ ava Ay, d ) . -
o afuiannuaansovesgramngINNY « duaduliiianisrunguuisniiesinmse lula
v, “ ~ - o v o < 1A o va - &
Tudszna fensaduayuannanigeuidn « ¥msAmdengaamnssuuazyivesdnsimiielwiiuszansnmtiu (rationalization) 2008
uavesrinsamUszund lneteamu v « afeiamuannsoiunmsideuasianannislulsznadmenisiivuuianividouas
qunsal malulaBuazarug sauflinsdan Tasamsidusedved Global Financial
2 v v oo ‘ - Crisis (Fulwin)
nsnsNAnm « Wunsatvayudiunsinndminemaniuazinalulad
o dndnsynyndnyuaraniuine maniuas )
Tlad Democratic Reform ulvurewdn : Wiugaamnssilmi
welulad .
(Roe Tae-Woo Juvszs Bl 1997 o o o - P
kbl e « SmwamuldiToungravnssy Memsiumuude
wBathdn 2 , oy av & \
Baihsd K Aslans undadumsideugiu msamulugramnssilmi
Ussefuhan Financial Crisis uazmaluladownn
« anfuayungu SMEs
A0S unuan 5 U aduusn o - oo il -
anhnawran’y « WnssuuuianssuszdunAiunsinileveimaig
Uszmrvuinma
N uavienyu (public-private partnerships, ppp)
Winmledutin
1945 1948
aenslanaded 2 AIATIINMA
+m-1m 10501953 | J, | ‘ ‘ |
1940 1950 1960 1970 1980 1990 2000 2010 2020

JUN 0.5 wgn1saldAy wasuleuieduineiaans walulad waz winnssulundazdiulanvesdnsnsusginivg
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3.1 Fannmssnuasugiauazdsauiunagnsmsulovieiiionisanemonelulad
Y2NoUenaIYNITU (Pre-Industrialization) | A.A.1945-1959
isngianardeny - HuyUssmavdsasasu
sdadrfauqmammiuLﬁmifu%é’ﬁmﬂmmmiaﬂmgqﬁ 2 3UAY %dﬂaaﬁwzjiluﬁf'nﬂuéfamaun"wé’q
p8N1NLANE W1zl uUseinAuLn asAsy L“ijuwaiﬁﬂizmmmuﬁtﬁuﬁmzmﬂﬂixmmﬁ'qu LM 99T
flaanisuanuensznitnnindwmionazld lneinmdwieldsunisadvayudvniasudadadniuwasiade
Turnefiansgoismatvayunndlilussuevatssnsy udsvasanning deiunat 3 U deudl 1950-1953
inmaldueuiegmiinnnisnasesalanuazasasisuunivauns o nasu salanuesiinmamiedninnmald
weantunsaldruintesuazaiiuluns sifuii Ussinaansgoniniinetoimd ol unUssinauas
Nilaseadisi ugiufiummunisanlddglunisaduayuninald ilvinmalddeasuuemnistestunuios
nfeanaumediuauiung waraniunsaidwaremeiuasugia fedadedymiamuaiies Sguiaie ve 8
psgviindidn mndesnseglusrunaffesuddymmanilildlusseren Woussfumnusuasaondeldfemanmmuda
Wavesd AdnduladsuinmaldanuseimanunsnssulugUssimagnaivnssulusedud udsdudvurumals
\Hesnnasgmingdn inmdldlienafewinisduyanandgewinilanasnly Tnslanmizeg9ds 13osmnusiung
wastmnefisguiainmaliveneniagdesdurnulldludsnaniuifediu (Snsssuss, 2020)

nagnsnuleweatuayunsdenaanalulad

Wanneglussegiuyussinafonisaslinanuaunsamanaluladiieliasvgiafulnegssimnsa

Felasunisadvayuainansgewsninenisundinalulad wagnisasislaseasanugiuedsaniiuineeans

o '

wazwalulad FenaredugundAeysoun

%23lanan (Catch-up Phase) | A.A. 1960-1999

wAsugRakazdIny: WasukunszuauaansiuauszansUlae

1 v a

Juraiia 909 § Anduladuduulevienisiivlneg1swustu (Shared Growth) Tasyaiuly

'
a

a

nsimunaseghadienaulddeanau 2 duainUszsmeaneudallad Jeiifenmdmiouaziu ulsvieiauiasugia

o

B UAUING IV UFINDEIINTHAININITANYY adrsnasauilassadiaiugiuinssuunan Walenialinanindy

o«

wavtonvudududumilsluszuuiasugia

anudnsaveuleveimunasygiamalifeilesdaleveu]iuiau ddummiaiulunisyane

'
v Yaaa o a

FINFIUNINTITT09V0IYUUIBT 1T AU Laesgasdnn1suuan auldvirureinauluruunlidq auvinfu

£

' v
[ a o v

Duvesnuadiaglidonduninodifu samfdnassdfulifussnounisuasdasmui olhidunsweanseafu
Tun19RaussEm uI&JmEJiJ;jE‘U‘ﬁ'ﬁuma'ﬂﬁymmmammmmad'ama%ﬁmiﬂ81@”114m%uuwlﬁaéwﬁﬁeﬁwﬁm
uazdwilinmaussnuliglfifutuedosesas 8 det Tudued a.a 1970-1989

agelsfinu msﬂ“@uumazLﬁuimmﬂmwgﬁﬁ]ﬁwlﬂqmsmmm’i’waamﬂl,l,iamuuamwﬁguﬂa’m
oghavandedlalld wasisaesnguandumdsddylumstundounsdsuiulugussssulaglul a.a 1987 uastuil
16 $unAu a.A. 1987 Madendaszemniuilaenss FadunidluteFondemeseusznsulay Aatudundun
n¥oufunisidigansisnssi 6 vennmald laslu un g susniadends wasdudsesuniuiauusnvonnmald
funlagiansdonsdlaenss (Bns3553, 2020)

nagnsmsuleeiafuayunsmemeaimelulad

Turas 1970s $urain malAS uaTUAL UNIHAILIEAAIMNTTULUILAE AL I RREMNTTUNIIN

aa

Fadunaliszinadoanismaluladnfg Wy Tudrwsnfadunisundinalulagdienisde License lnasguia
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dudatvayu dedadugdaieanuiuiowarunsnusinszviunisndanisgraivnssy ndoufuinisuntos
pnamnsandmuisluraausn uenansusudugaiuausruunisdu uas amuludiunisfinuinougagaavnss
agnoRadu uinlundndu lugasga 1970s 1ugaei g ursdudosludunisasnuitsssimauaginalulad
Feilinenifoiudvedland 9nnagnsisadunaliiAnnisdrenenmealuladnisluvssma fedsldsuiinausy
NN TmasUssmatailugmsineusiliiesdulunends

Tuaae 1980s 1ugaefi dnsundemsnddunmetyg i vuind ud wdudruid satuiuiliniva
mdwld s wluiduussimageamnssusgradud Sguiaiiuaudidyuesnsidudiveunalulad
Fadsunnnsaduayuliindmelulad lidunisaidaanuauisadunsidouasfauivesszmauny

[ v <

Tngldantuideniisguraludliyundndulminniside asmineinsuywduassiuiienuningnavngsy

Y 9
¥

weanaInt NSgunadatuayunguusenienyuilisaudiiu 138031 Chaebols Tunisneunsinalulad

o« q

(Technology Diffusion) wagiid asa1ntd uuiwnlugd TiSununur n1svnnaluladunldluvidvluiaie
viliAnAuunsvanglunguenamnssuduldeg19:ania ngu Chaebols Fsfiumumudnlunisamuduidouasiam
IuﬂizmﬂLLazLﬁm%mmmmmiﬁﬁ’uﬂisLmﬁﬁ’gmm%’aﬁmqﬁ’ummﬁaqmwm@ﬁim FaliAanswauInis
WUUA1INTElanveaTned1ans wavinaluladey13as3at51 daeeg19n1s018nennaluladunueud

MnAUsEnaginmatulansunise n.d

g o

gnseansadsy : ensArdnsidenselan

NADNEULULLAZN15E0 License: inmatimswaumalulagfidendn “arm’slength” inward technology transfer
Tnedndulngvestosminisaienenmalulad e 01359 e License u1nni1nisliarswdidmamu (FDI)
WunalWiAanisaeneamaluladansluussina ¢ awnsoudun1sdneusuaing1d srvigeisussina
nsilneusunaislulseing uagnsind1dud dnsddaogns e mswauigaamnssusasudlangiiugin Reverse
Engineering newulugaeusn @ 1960s) Inainmald model vossnauszmaduuduuunasldinaluladdiuvieaduiies
20% Tuswezsieun 1mate License ievilssnugaanmnssunansnsusveduaasnsseme Tussoznaiiiiuluies
20 9 fanwrsnviesasuddndnanninmdldialan aanensnedt 2.1 4 viulddadn 38n1n5eusannnmadeutuy
T¥arlunisiFoudiduniivssmadu (du §Uu 19an 50 9) Tagwaladladaliinmaussavaudisafe

n155utemalulad (Technology Acquisition) wagWmu191nAMNS 7 Lau il oW muiliiduszuuvesnuies

£%
== 1

findeuegaInga (United Nations, 2012)




M15199 n.4 uansn1saenaamalulageueuddyviAnmala (United Nations, 2012)

P98 1962-1967 1968-1974 1975-1981 1982-1990 1991- ﬂaqﬂ'u
Stage nsUsznousaeud | lsanugaaunssy | mandndudiuan | uinnssu ATASIATDILURA
(Assembly) (Manufacturing) | 410 (Mass (Innovation) YDINULDY
production) (Generation)
NnweNAadly PinYeNsUSENDU | MiNWEN1SINNISAN [ ASeanwUY YIUNINULTU PiNWENITODNWUU

(Skills acquired) | snguduasUUR | UMINEALAYNIT | NMIAIUANAMAIN | LAGRUMEdeNTN | LASEIEUA
3 A3IVERY M9¥i Testing

EEC voagugun

weluladviosiu 21% 30% 85% 97% 100%

(Local content)

ANUELSD A15UsENBUTOEUS | @519508URRg ATHANTOUUATDY [ NISHAILILATUSU | NSWRIUILATDS
(Success) lunasausend | Useneogng Uszimadudnuiy | lausooud gunnelulsymea
auysol )

Y2aain13lanan (Post Catch-up phase) | A.A1.2000-Ua i

wisugiauazdny : puvimelulagiuuazeunan

a

189910 40 i malamainselanausedu GDP Wulaldegnunnislag 7.9% windsniiulul
2000-2010 831n15tfulaiad sanasdic 4.1% waznduuduegy 3% el 2011 tnndldTududseinezdn
lgnnzlulladade dududgyuiifondt “naissuiiniely” vield ieinnisamuluvssyvlngagranin

Tugaensund a1l vildsguradosi anrurenuidundnusznaudunin SME 7 Ja21u00uke uana1ndl

v
= ]

Lﬂﬂ%ﬁ‘lﬁé’aﬂizawmaf]mw%mﬁauﬁ’uijﬁﬂw&wéfu 1990 Tuguniinfadeu wilnmenau nainnnsdu AaALsINY
filaifiuseansam Gzi'aq’iwmqé’muLLasmiiwmuﬁqﬁu warnAusnIsfisindnninen tnualddsnsnisiAnfies 1.2
austefnds 1 audadu 1 Tulszmaiidaindisnsnsifamigalulan Mlimdwssnuveanimaldagnadaadul 2050
a9y {7901y 65 VT ulufieguszanm 35% veaUszansienun ifuduain 13 % deilideddeussumniady
$runusnnlugauil (World Economic Forum, 2015)

nagnsnIaUlaueNatuayunsatenennalulag

Tut9d 20005 $5uradnsUsvIInLATEgAaf i ugAamATIL (Industrial Economy) 1Ug
LAswEA 97 LY uT¥IN13ALT LagAINARAT19a55A (Knowledge and Creative Economy) $gu1alud suisnis
Faduasiunsiwounsmalulad Tugnsadnnuudunisvesmsidonasimunluiesiusasianndannuaiuisa
sumaluladidundn Tnesguraidudamulaessduuinnssuwasngugnamnssalyl fiunisamu RRD way PPP (Public-
private partnerships) LLaz‘L%’mﬂiuiaﬁmmqﬂﬂﬁﬂﬁi’aqmammsm%ﬁ 4 1Jugrulunisadranulmivazyigliiiia

s AUlRBENID LAY EIEY

Thai Young Scientists Academy (TYSA) 89



nagusidrdauazaiusan (MA) : mnnisdududaliuusuddenalugnmsidrdauasausuiuuisninea

nsdlfegne Ao USIW LG 1suainniskamaieddlniilidudou 5160 wu 73 lulasian melduusussu (Toshiba,
Hitachi, uaz Sony) dsludagtiunaeidunusudtuirszdulan udsniiduuism oem Iédnin Tl 1995 v3dw LG
#1418 ouT gndwiieiudng Zenith Electronics Corporation § 9u3 ¥ LG waeidusudali lusasifoady

v o ox

US¥NAlATIuaIM Y Joint venture) AUUTEN IBM LW eWaiuIneuNlnasaduyana PCs Lag Servers
Nageasranusdnsnmianalulad (Technology Alliances) AUU3S¥En Toshiba wag Samsung Wnluna1du LG
gamuegraninluiumalulad 1w 99 LCD (Liquid Crystal Display) wagsiusiuduuienlvg 1@y Phillips

walmilalainusenimalulaginniiegnawiase (United Nations, 2012)

nagnsivgeinanszlan (Stage-skipping)

Tnoidunagns i Uszinaludoud sslunisidonmadulmi uslususidoadudludouduniugiinaie
Tnsidenilaznsglandmnazidudaludunaluladagadsiosendunssunseuavosusiazgnamnssuliograuiug
nsdifeg19 An U3EW Samsung Tugaamnssudidannsedndlainndrggnavnssundnniisnaius D-RAM
detaniransgeisnuazdyu Tngludrsfududiaudsuiiuandud 16 Koit lug 64 Kbit UM Samsung
LA uannsuanuuy 1-Kbit wiidenii aznselaadrulasdadulad 1§ emaluladdunisennuuy
LaznInAnnUssimaanigelininagyu 1 eiggsian1swandud 64-kbit uaznareidufimainleiae

Jwhliusendugsguganatunistaninlivaieneassy

nagnimuleueniveaiuayumnalulad vyl (Frontier Technology)

v & & &

surainmalianuddglunisiammalulad Frontier iususunilslngliisuyvdifuqudnan
(Human-centric approach) tag L amunoii efauinaa1ndIalundeudunisidulaniaasegia n1swaun
dumsifusuiimadiugraunssuuasiuuizasmelulad vonaniu fsunadejumulu R&D uavaduayuliienyu
awulugpaunssutimne lurusdefuifnshangmnetunifiesesiuuinngsy wu uinnssumminisiu (fintech)
way Jgyausedvg (A) lelunsnssduliAansidulasoly

Tuduvesynains fyunaldnIouussnuiidinuedusenviuauay IT dmsuouian lastiiuiu
Software aslulunnszduresnis@nuilaanizaning1ds luvugiderdufingrenuiuanuasadomelaues
warldiunguaneiisisdunsesteyadiuyanaain The Personal Information Protection Act @ syinluldvslun1nsy

WATULAZN15UINTS SadsuiEmsnenandingudmanedulssnsunimasnae

3.2 Fmsdndenmalulagvesasisasgnmatutagiu

Tunisdmdennalulag aneldnszsuiunisinaulevieingimans wmalulad wazuinnssuseaulseine
a5 N mdl7ias e9de Technology Foresight (TF) audunisinadaiaanie (Delphi)
(memdunsfnnnguiideamalasdansemaisase) fadulinaiiningldnnuliuiuoueseuanmuiniuniues
Aamsidululdlunswauinaziinisesnuuuulovisuaznagndidaeliiandudnnlusuianeg1afidoanis
Feismstiumnsneinlutasd 1950-1960 Aiimsseyfiemsiiuiuerlueunanlaedlimilsinnudoinisiuraiwe iy
wsesfioivaglfinmiansodomstunmaslunssuiumausulddty Wean fmsssydiduaudidguesniiam

walulaglusuianivaauwaraiuisatluldlunisuseiiuausuyseunaudnsulnsanisisowaru Innssuwieunilaeae



wenIINYu mﬁﬁlamiaﬁ’msuui'ayjaﬂmq National Science and Technology Information System (NTIS)

Ferelilddoyari uduainaindiud ui oUsznovlunszuiunisdndule wavdsdeliiAanissanasyu

Tulassnsisouasiaunfiiuty Tnsnngsyminsantuidouasienay (Shevchenko & Stukach , 2017)
Freghansiannnsldiesesle Technology Foresisht Tunszurunsesnwuuilouiesuingimans welulad

waguInnTsy (STI) tuuanslugui n.6

fg. 1. Outline of Korean technology foresight

1993-1994 1998-1999 2003-2004 2007 2010-2012
-
1" TF 2 TE 3 TF 34 TF 40 TF
(revision)
I — N a—— * Horizon Scanning *Horizon Scanmning
+ Delphi + Delphi S’Lﬁ:m fiilsah:-n
2 S&1 Basic '
Plan (2008-2012)
3t SE&T Basic

Plan (2013-2017)

Sewrce: compiled by the authors.

1Y

UM .6 1TAUIN5989 Technology Foresight (TF) Tu 4 aduikuunvasassusginIma

Y 1992 : 3uld TF Tulasens Highly Advanced National Project (HAN Project) @atfuunuimmnninuannse
sumnaluladuriannd sevdned 1992-2001 Tnedidvneietfindaarmannsosunalulad meludssinainma
Wilugseauietuiunquuseme G-7 Tud 2020 uaglinUseasalitinn1sdaasunisiausiuiuveiniauming 1y
vy MiwIdy wazaasy deldsuausiudeves 6 N3z wazdenldszuusiumu (Co-Funding Mechanism)
seninedgurauarUseneunisgsia ulaesinde 3.2 WudumSogansy) Wetiadeaeusseurnniinunsinld
Tun1snszurumsnaunuulouisnds nuindgliinmaamisadsuainnisdnnis s&T Tuluaf (Vertical System)
TUdunulsu (Horizontal System) unula (Shevchenko & Stukach , 2017)

U 1993-1994 : TF a Uil 1 n15i1 TF avuusndmdunisneunuuleuts STI szeg 20 U (1995-2015)
Tnggemaaningimansiavinalulad nailadesedemealuladlu 20 Y 1w 1,174 welulad mnmaianis
Brainstorming Laz N15d1529UU Delphi il emdrduanudidyveunaluladlusuian sveznailunisuszgndld
warszruvonnaluladlunisuszyndldass uenaindudsssydadondnuasdmdnduivaeliAansasng
walulaflueuneastuan

U 1998-1999 : TF atudl 2 1fun1sfnwdsnsiauningimansuazinaluladluewiandienismveding
vounaluladsenirunmidudihuinnssuvedan lnswvsesndu 15 ngumaluladaneldsseziaan 25 U (a.a. 2000-
2025) wadilddonsszymaluladly 1,155 welulad Jevaelifoonulovisamnsanaudmmsuasmieyaativayy
iAnlunnsnauugnsmaniiuinemansuazinalulad fe3natudertuiuatuil 1 Ao Brainstorming uag

Delphi Tunisdnanduninudfay natlunmsussend wae seduveavalulad
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Program Structure Enlargement of
participants

+ Changes in technology + Scientist

~| « Policy maker
; : + Social scientist
+ Changes in society + General public

Iinteraction

A 4
Y

Change in Approach

+ Address future perspectives and issues/needs

+ Forecast technological advances and build scenarios for
social system

+ Develop practical policy measures for decision maker

Source: [ Park, Son, 2010].

gﬂﬁ n.7 WHURILARILUIANYBY Technology Foresight atiufi 3 (2003-2004) Y9ENSITUIFNNA
(Choi & Choi, 2015)
¥ 2003-2004 : TF atfuil 3 (3U7 0.7) atuiifinsdsunvamumadaeiuin msasuwamanealuladi
Aeriulnensesiunsld sunlasdny uagiiiudidrsauinsdrsauenmielvandidevg deusznevlde
Ynineraans feonulovte Wndnumans way nquuszeivu laodulvlunismidssidunazainudenis
yosUszrrvuluoutnn n1sA1an1seiuTAnssuT 9zLAnd ulueuIAnLAZAT 195 UUTIABITDIAIANT UL
muﬁﬂLLusﬂmIstaﬁi%lé’a'%ﬂﬁuﬁé’aaﬂuiama nszvIumMsvesatuiuvadu 3 seu demeada Horizontal Scanning,
Delphi k&g Scenario il
soufl 1 szyweluladlusuiansieds Horizontal Scanning Hailld Ae T1edeveinguinalilad 8 ngu
sandudu 761 malulad
50Ul 2 Ussilunansenuannvanstadedie3s Delphi 1wy tatlunsuszgndldiveluladluounan
59U 3 a¥auuuiiaeswesouIAn (scenario) ATUszdlufIL N3ANW qUATW NIWEINTUTINY LAy
ANUUaannY
T 2010-2012 : TF atiufl 4 Fhegnszuiunsaanisaiowtan) TF atuil 4 wiseenifu 3 Suneu (U7 n.8) A
Fumoudl 1: mmmsaﬁﬁmmmwﬁLLazisqmméfaamiﬁ%Lﬁmsﬁu’[,uamﬂm
Funoudl 2: szymeluladluowian
- Uiziﬁﬂﬁisﬁ'izwwﬂiuiagz “Technology that can be implemented technologically or
distributed socially by 2035 and has the potential for significant impacts on S&T, society, or economy.”
- Fnsszymaluladuiadu 2 ma fie 1. waluladfiuslaadesnislusunan (Demand Pull)
Tnel433 Foresight 2. waluladiiinanuinnssuluewian (Technology push) 351433 Patent Analysis, Paper Analysis,

o '

wag Technology Roadmap wenantiudldinaiin Delphi Tunisdrsiatadendn wu nseuviiantunisussandldinalulad

¥

walulad i a1 e luludsaueunn seavraanaluladining r;gdﬁ'ﬁmmﬁm“iym'amiw‘”ﬁummmiuiaﬁ
wazulouneiinieliAansUssgndliinalulas

“wav ldde s1ed ownaluladlul 2035 Wanua 652 walulad 79 601 (92.2%)
Wumealulad i aznovlanddeay lusmsd 51 walulad (7.8%) iaanuianssy venainilunudn 60%

vounalulagluswianlznsaiuanudenisvesdinunazeglunuiliduveadanddiy
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v
o

Jupauil 3: Msasvuiasadugunmluswasfiudeulyanmalulagluewian Jawvseandu 13
NUN U Uruwazlsaseu wena1ndy §953u09n15U8 sunUasdanud a1u1sasn ad ula natgwuua 1nn1sH sl

walulagluauandssiudmansenulunisaunie

Fig. 5. Methods to identify future technologies used in Korea’s fourth TF

Technology Push | o/oitiiiineiill
« ICT

Patent Analysis
bt « Nanotech + Society Future Prospect
* Boitech » Technology
Paper Analysis : Energ_y.'“h * Economy Future Issues
+ Cognitive tech T Futui-e + Environment
s echnology * Policy
Tﬁﬁﬁ%ﬁ%" Future Needs

Source: [Choi et al., 2014].

Table 3. Future technologies identified by Korea’s fourth TF and the
distribution correlation between future trends

Number of future trends related to each technology

Total

Technology Push Demand Pull o

Number of technologies 51 207 262 99 29 4 652
Proportion (%) 7.8 31.7 402 15.2 4.4 0.6 100.0

Source: calculated by the authors.

U n.8 Bmslumsszumelulaglusuianvesnivauazdnuiumaluladlusuianain TF atun 4

Y09a15150U3gNME (Choi & Choi, 2015)

nsUseiliunamalulagdi sy nd lda3ady lunndusemanindssdssidumalulagn1an15d1599

NN lusudiaumans dywdingt uar Inermansuazinalulad siuds yaraans1sueale taglul 2012

A v -

1 mald Big Data lun1susadumaluladiidinisldasainlasensiseiiieades ionmansenuluduinuazay
nnrsHauInemans uazinalulad luffves taswgatand ey Tausssy AasTsu uay 4 windou
Fathlugterausuuzmalsuneiitisduaiuliifiauansenuidsuinuasudnidewansenuidsay

#regen1sUsziliuna TF adudl 1 (@ 2010) Ao Tud 2010 dmsusziiiunamnuutiuginisaanisalinaluladly
TF atudt 1 wuirnnmaluladfiennisalliienun 1,109 walulad Snrsuszgnaldasauuuanysal 331 walulad
wazUsvendliunsadn 470 melulad Sudetusuiuuds duinisaansallud 1994 Sauusiugh 72.29% uenaintu
Fefin15d15199Uas3A9NT3 Delphi wudnguassafitinduainnisussgndldsudu 1 Ao amnmeinvounalulad
(Technological Difficulties) (33%) dugiu 2 fio liAuAIRBN15aMU (“Low Economic Feasibility”) (15.8%) dusu 3 fg
N15VIALAAUNWITELAT ALY (12.4%) wazgavinefs lunsatuaiudean1svesdanu (‘Lack of Social Needs’) (10.4%)
(Choi & Choi, 2015)

whenuvimihninIadenisuesewian (Foresisht) lUuszeand fie
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1. Korea Institute of

Science and Technology Evaluation and Planning (KISTEP)

W und89Un 990151 837U N15AIANISAIAIUANENAIARS WAz nAlUlad SEAUTIA WA UINAR NS T b bULT D U D

funisasnaulguigingmansuazinalulaguealseine

2. Korea Institute for Advancement of Technology (KIAT) wiuluganisaianisaiinalulad Wieadn

Technology Development Roadmap Tuszezdulaznans

wialuladildsudndenaunateiduulous/wugnsmansvesansisasgnmaludegdu (i https//kiat.orkr)

PUREAIIUAI19N 1.5

] Nav Yy o oA < s o = o
M990 N.5 L‘VIﬂIuTaEWI‘lmUﬂﬂLaanﬁ]‘una'lﬂL‘lJqufJU']EJ/LLNuEg‘l/lﬁﬂ']ﬂﬁli"uma']ﬁ'liiuigm'malu{]ilquu

walulagaui (Frontier Technology)

WTBUNE/URUENSANEAS

Fourth industrial revolution

People-centred Plan for the Fourth Industrial Revolution to Promote

Innovative Growth (I-Korea4.0)

Intelligent robots

First master plan (2009-2013)

Second master plan (2014-2018)

Third master plan (2019-2024

Intelligent Robot Industry Development Strategy (2018)

Smart manufacturing

Manufacturing Industry Innovation 3.0 Strategy (2014)

Advanced IT and Al

Mid-to Long-term Master Plan in Preparation for the Intelligent

Information Society (2016)

Internet of Things

Master Plan for Building the Interet of Things (2014)
Internet of Things Information Security Roadmap (2014)
K-ICT Strategy (2015)

Fintech

IT-Finance Convergence Support Plan (2015)

Cloud computing

Information Protection Measures for vitalization of Cloud Services
(2015)

K-ICT Cloud Computing Development Plan (2016-2018)

2017 K-ICT Cloud Computing Support Plans

Multiple (Smart and Open Government)

Smart Government Implementation Plan (2011-2015)
Government 3.0 Policy (June 2013)
Open Data Master Policy Plan (2013-2017)
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https://kiat.or.kr/

3.3 sgauuinnssuvesanssusginvalule.e. 2020

ars1saspnmalaladuanndudu 12 Tud 2018 weglududy 10 Tl 2020 307 0.9 luansgosing

Y9ININAUINTANTIUTENI 1l ssvAn IMa wazna uUseina dimisudnnssy (10 Suduusn) 497 1diudn

goudsvosnvaluagdu fenisadramsnensuyuduazauide Gudu 1) nsatuayunigsna n1sas1eweamnain

waglassadranuguiiaivauuliiinuinnssy vilinanudnudnadnassAasdannsdainnssugaluduiudiug

1Ay NE UL EI08190LA 818N IMAA BANULATETNINNIINITIT 09 N anua L oeunul 2018 waIwud

WNIMATSUAUNEWUNIEIU Input kag Output VeIUINNTTY

REPUBLIC OF KOREA

Global Innovation Index 2020

Gll 2020 rank

10

opulation (mn)  GDP, PPP$

GDP per capita, PPP$ Gl 2019 rank

Creative Output

Knowledge &
Technology output

[

Business

sophistication

51.2 2,3196 39,059.7 "

Institution

100

/x

~——— Korea

50
2
Y g
Q.O

Global Innovation Index 2020 | YszinAs1615ININA

Human capital & research

Rankings of the Republic of Korea (2018-2020)

Gll Innovation inputs

Innovation outputs

2020 10
2019 1

2018 12

10 10
10 13
14 12

Infrastructure

Human capital & research ] 1

Business sophistication [N 7

Global Innovation Index 2020 NN 10

Market sophistication N 1
Knowdedge & technology outputs N 11

Market
sophistication

Creatve outputs I 1+

Infrastructure NG

Top 10

insttutons - GG 29

JUT .9 Paeinevasiviltinuinnssuvesasisuiginvauasusemagitudnnssy 10 suduusnlul a.a. 2020

VBIE1515UIFNME (Uszendan Global Innovation Index 2020)

3.4 ayUansvddgresleuisnasnalnnisaievenmalulagluassasginivi

M37 N.6 wanateyaasUansy

o o

dfyrenuleunsuasnalnnisaenenmalulagluaisisusginiva

a o w ' o a
1319 N.6 ai;llmszmﬂqJﬂJa\mIEJU’IEJu,axna‘lnn'ﬁmEJ‘VIEJﬂL%ﬂiuiamuﬂizLwﬂmﬁﬁmigm’ma

ITYSVDIYAEINNITIU

nalnn1sanenaawmalulag

Fsnseaianmalulag

nougnaI9NT3al (A.A.1949-1959)

1A5UNSTIENTBIINBIANITIENINUTENALND
aflasasneiiugIu

TN AUAAMNTTURAZNSANY)

! a v
WN%WWLUUQLE{UGLLUS
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ITYSVDIYAE1NNIIU

nalnn1sanenaamalulag

FBnsaadenwmalulad

¥39lan3n (A.FA. 1960-1999)
- License Agreement

Reverse Engineering

= Chaebols #1110 OEM,
ODM, OIM lugla OBM

@

AN

@

Anslminasenadnuamu

AATFALESUNITYe License

wielildvianisiineusuuazaimg

Wun sy dyainwananeneed Tudnwey 1u
OEM (Original Equipment Manufacturing)
Tnslawziuusemadiuuazansgouindesinle
License 11918 Inesoanlaiauiiu ODM
(Original Design and Manufacturing)

OIM (Original Idea Manufacturing) Tuaugis OBM
(Own brand Manufacturing)

sl GudaramaluladusHugud
drfyrasmsHninInemansuagimnsiulvauay
RenadiBenvanmaiiogsinsUssmalsinguan
iauludsemanu
(Punannuleuigiugnamnssudinninuleuns

MANYIAENS WwAlUladLaruInnTIy)

duasunisdseen
Falimsiduaavuudwuanamnssuiddauas

A5719U558NANNTYITUlUUS TN A

= ¥ a L4
finshiRugauluiuid ey

o o

ATUAYUNNTTINAIYRIUTEN SR UM AYLA G
#i3un3n Chaebols
FoiliAansmeundmaluladlulugnamnssy
§i199) laptaniz nsuImsdanisvalulad

(Technol-managerial)

nasgdLasuNMTIdEluuIsnwaensiineusy

NN

Ufsumsundemsndduniataa (PR)

Suld Technology
Foresight Tul 1992
PeImAlA Brainstorming

ez Delphi
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FTYTYDIDAHMNTTA nalnmsenenaamalulag WnsAadenmalulad

P29aInI3lanas (a.A. 2000- - msvhdagasasmu Uoint venture) 1% Technology
Jagui) symnausemlulsemaiuusemensd Tnolwng | Toresisht: Delphi,
= Joint Venture glunavansgoini Horizon Scanning,
L . . Ly Scenario UM Patent
License U 96b81E@08N - @3990 License 1NNN21115%8 License (United

Analysis, Paper Analysis,

Merge & Acquisition, (M&A) Nations, 2012) Technology Roadmap

- AMadneuTEvM (Merge and Acquisition)

% =
4. 81513043gU33Y1¥UIU “The Next Super Power”
WAL TLAASHUIN N TR SENAA151 5T TUTEaBUI U Ule U8NP ians walulad

wazuinnssy Tuudazyaeiuwandlugui n.10

815153 gU T TUIY
Pre-industrialization (n.11.1949-1977) Catch-up phase (n.1.1978-2012) Post catch-up (n.A.2012-2020)
Wwnemagnsmand Gneamandunzmalulas) Wnnemegnsand Gnenaaniuazinalulad) wWmnemagnsaans
1. Economic Recovery & Development : @ s@armuansoms 1. Wilsunnszusudenuilisnuuunauny (Socialist planned economy) g CGinermaniuazinalulad)
Qs syvaudauiisuuvunatnied Liiugudnanamisuianssuvesian
2. National Security : mmufupsoswid 2. MernguvesUseme aiammannsolunisedauinnsaesUssmadmiy 2 fuidoulsdmadeuinnssulaoniu
msiiulalueuan Frontier echnology \¥u smart city, Al)
” y 4
ulsuevan uleviendn ulsurwdn
« Fguaduiumsdevenmalulad msaduayusunu uasasuines o duaSuuinnssusmonsa¥taleu (cluster) Lﬁaﬁmuwmﬂiﬂaﬁi\:gﬂu « aftwsegdlstunsveneantumauinnssy
vmnavy(mwhﬁun (USSR) ) 7 gramnssy Ao waluladfu 1.Biotechnology 2. aerospace 3. IT 4. Suumsdammindaumatoen
. L:.xil\]uqqja.mnssun'\fﬁmnmvli»lfﬂi ) » advance defense technology 5. automation, energy 6. new material 4 a§'14vw'wmnsau'[ﬁnﬂucjﬁ'mnmn\u'[aﬁ
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4.2. Fmsdadennalulagvesanssasgussrivuiuludagiu

1. Wauin1svesnsidimaiia Foresight Tunszuauniseenulauieinerians waluladuazuinnssu
assussUsErvuiuliiiniseanisnionnan (Foresight) Tnei3uldlu “The 12 Years Science Development Planning
made in 1956” & wn3nermransuinniiiueauldidisiunisidenmalulad nsdasiduauddy n1sdanate
NITIHEUNT WA T8y A Tneld357 IndLAseiu Delphi survey Tull 1983 Chinese Acadery of Sciences (CAS)
Ifinsvinlussozeniidu fo n1sansunuarmin15 Jvewnuwlevieinermansuazinalulad (a.e.1985-2000)
melddedn “15 years Science and Technology Development Planning FehliAnnszuanisnedunisaanisel
waluladiiindunneludszna uwidsednslsing ldwunisdnwnsléinaiia Technology Foresight agnaidumianis
qunsiade.a. 2001 1o 3 M3 Tes1usuld Technology Foresight nieuru lngaranlul 2020 Fulavi
FNHHURRIWLATYIRIRAs AU AsEE 5 T atufl 14 (2021-2025) ¢35 Technology Foresisht Fadalsiuszumu
Waddusan Midulasuduugdindt 1 d1usienis dmsudeyalunssuiunisdnduls dregrdidnisdisianie
Technology Foresight Tu¥ 2003 the Institute of Policy and Management (IPM) of Chinese Academy of Sciences
1535ulAsans “Technology Foresight towards 2020 in China” Imaﬁﬁ;mﬂizmﬁﬁa 1. WnAillA Foresight fmngauiiv
sEAUVRIUTTINA 2. @3 19anun1sal1aeeveniswauilul 2020 laeldainudenisaiunagnsvid way
aswauIIngraanswazinalulagidudiivdn 3.9n8159901875 Dephi Survey dnarauanudrdgmnaluladuas
TWioiauanuraensaunnaluladivaty 4. adrsunannesuldneu (Interactive platform) dmfunnusauile
sywinanafy 1enTu 11 INedey uay miisnuide nuiinnsaieisdearndenslidmuinviuagnisuszaruny
vosf i ddulddrudenncg 5. duasuiausssuwuunisuesnisailnanieis Foresicht luuseinadu (Rongping &
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Zhongbao, 2008)



The Scenario Building: identification for national demand for science and technology

. Making Selecting Choosing
Preparing ™ . ™ . Selecting &
Scheme Participants Topics g
Tracking
i Methods
. Compiling The firstf [The second| *
Implementing - ™
Questionnaires Fround survey Fround survey
Forecasting,
l Data-mining
Selecting Critical Making Related Comparing the
/ Technologies Policies Results of]
and Analyses \ = Forecasting  and
International Comparison Delphi Survey

;njﬁ N.11 UHUAIYINTZUIUATS Foresight ¥a9a15130055UsE 14U (Rongping & Zhongbao, 2008)

2. A¥UIUATT Foresight (Four-phase Scheme of Beijing Initiate for Technology Foresight)
nszvumMImMnudeyaiioainsanunsaisaoautsonndu 3 svey &l (U n.11)
1. 5v82d1597 (Survey Phase) Usenaulude 6 Tuneu fio
- a513lA39 (Scheme) d@1su Delphi Survey
- Amdendidnsrudmsuinsd1siaku Delphi way dwsunisinseiuleuie
- @envvevnamalulagann Delphi Survey
 FUTIMMUUATITTLA
- M3ALIUNITAITITOULIN
- msiunsdmaseuiides
2. s58£3A5 % (Analysis Phase) Usynauludhe 4 duneufie
- AATIINE1NNT5E1599 Delphi
- AnLdenmalulad
- Antdanulauie
- Wisuiisulusziuununed
3. s¥8¥AnAL (Monitoring Phase) Usynaulusae 4 Funou Ae
denwmailanisananisal (forecast) dmdunisiaunusrevdu dadedddnism
$o33auUU data-mining uag citation-metrics 19 ULA BITUAITIUNARNBS U A M1TARARINATSLUA BULUAwB Y
wmelladilsdenls
- Uszgndtsludeusniiielilideyaiiviuasiouasivselovinemeluladlssudaden

- Wisuiisunanisd1s9ane Delphi Aukauein1sAInnisel (forecasting) az data

mining &saansanumuideuarinn1sansiawuy delphi soulndle
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4. nsaseanunsaidnassiul 2020 wiseenilu 6 anunisal fie
1. Globalization Society
2. Industrialization Society
3. Information Society
4. Urbanization Society
5. Consumption Society
6. Circulation Society
fiirmdszneulumegumaammanssuiielilafnusiesnslufineemansuasmaluladlunisuitey
w1 lneuweonundusiesudedn “Scence and Technology Demands for reconstruction of Well-off Society in
China” § sfinnsAianisalfissesunisiudsuntasly 5 ngudsaudnedu waziiasizideniuiime sudsdam

hamﬂmsmwmiﬂﬁgﬂﬁqﬂﬂﬁﬁﬁu (Rongping & Zhongbao, 2008)
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as1sasgUsznruIugnislrieglududuil 14 annmsiaduluianssalan (GI) Uszd1d 2020 Tnedlerfiouannd
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(s?fammﬂuwammﬂﬂaqwé Forced-Technology Transfer i uS¥ms1ew sz asarenenmaluladuaniunisaeiy
pawludu) mafauminensuywdlagide dsusuiludesmnditoulussduamineds Jaduldldaeamns Ae
UssrsuluiFouiisnsseina wie Ussrwuidoniaglideniauminende eg1dlsid nswauivosszimaiu
Julvegemndwsidomniussmaiiiifufivuelng nsfauilunnniedn Adendululdon msududu cluster
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cHINA Gl 2020 rank
Global Innovation Index 2020 14
utput rank Input rank Income Regior Population (mn) GDP, PPP$ GDP per capita, PPP$ Gll 2019 rank
6 26 Upper middle SEAO 14338 27,308.9 17,0275 1

Institution

Global Innovation Index 2020 | UssinAs16150usgUseanauiv

100
/\ Rankings of China (2018-2020)
i ankings of ina =
Creative Output / Human capital & research

/\ Gl Innovation inputs  Innovation outputs
X 2020 14 26 6
/ ® 2019 14 26 5
‘ 2018 ” 27 10
[

Infrastructure

Knowledge &
Technology output

Business Market
sophistication sophistication

—— China Top 10

U7 n.12 dwiludanssalan (GIN Tud 2020 wazdasitemsudnnssuszndteUseing Top 10 uag

#1515033U52¥19uY (Uua1n Global Innovation Index 2020)
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- Transfer human resources
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p.7. 2001 19 Technology
Foresight: Delphi
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- FDI
- M&A
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Incentives by Government . ., o i 4 Tunszurunmsiauuly-
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Foresight: Delphi
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5. UszAdenlus “Innovated Late comer | ¥3n3adas d319qaiau
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Pre-industrialization (n.f. 1965-1980) Catch-up phase (n.#.1981-2010) Post catch-up (n.#.2010-2020)
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Global Finandial Crisis - - -
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nizfubifanmsiiulamansugicedenaduasainiammanisn afmsidvlimaassgieesndidunazinwanuannsolunsutedu

ymamaluladnirgaamnssy

ulsugwdn : afnsingrudgaamnsu ulsurevdn : whu SMEs uaz n133demeluvszna Wanemagnsaand
v v - v ) v a . v v a av o &, ot
« afausspalabisnadnnamuiedbiifiamsaenenuazne o afausglibiiianidouasimuneluvssna 2005 i Gnmaniuazinalulad)
unsmalulad (FDI) Lﬂaa%’qqqma‘mnssuﬁx‘j‘aduﬁ'uﬂq TWilaadla "Functioning”Lﬂuﬂ(gll%ﬁﬂﬁmluﬂﬂi
v, Vet W v a < - ~ - v - v oa v A < ! &
. amqnaﬂnﬂwuwnwmqmmvnmmamuaxmn‘[u‘[aummwmau . auuaquaﬂsgnaums SMEs e lviAauinnssu Fundeuliianisidulana
yawatiA (Technical training instittues) Totebidhfauvasiunildiety ioudeursii uinnssulavimuIwIAn
S v Y 2D
a0 waraianmundeniiidesuy .
, v . ve ulgurewan : Entrepreneurship
AansaiypaINTUATAgARiAM . ..
. i1 « duaduuarUszgnAlduinnssunia
Anludsm " " awnsnanvialan ol
s v Please Stop at_.Two wed Wou vae §§ (Public innovation)
il campaign ine Wuueniguund o o 3
anmIuYsTYINT ASIAN Financial - . aﬂmsqyahua:auumgummnisu
E aenluusnia ko dnaionk | Crisis Tusugsialaeianzgusznouns
anmuy = Temasek
|§Jumun%'gnuﬁ"’s 20NINNUAYY

1981 | gy SMEs
v b - l )
VAMUTITENINDNTTAMNUY

(Government of Singapore
Investment Corporation,

GIC)
1959 1963 1965

1960 1970 1980 1990 2000 2010 2020

weliz §n as
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JUT .13 wansaldrdny wazulevieduingramans malulad uaz winnssuluudazdiiaivasusenadanlus

4.1 annmssnuasughauasdsauiunagnsnisulovieiionisanemonmelulad
YNougnaIMNTsu (Pre-Industrialization) | A.A. 1965-1980
wisugiauazdany : Wewhurin1samu Waungussmennannss
nsifleanisunasesasiounsdyszlull 1960 Aoidusgusnvesdsaluidsgngnsmuainenandnssineg
uaunsEisauisgadietaniauvessangy §ede weslnila aunuesn Tardiad s1iladundisnazugsy
i esUszuadng aunansduiiosuranisAuaznisiius e 627'aa’qmam’amiﬂ'a';uﬂimaa%’nmamiLﬁm
mugUnuusgadeln

'
[ P~ "y [ =

ndsasasulanasail 2 IiAnnszuwanadentu Uszsavuludnlusgndenadiudengudsinlidnlus

q

Y o)

SuiululienuddiuniadsuinT umsizuasinunaleaiuisavin iasallsiasue nsunulusie nviadatiun

o

o o A

aglauszloniluduasvgialunsoudu wnadenafndrdymispeuindaduazdainisarmanusgdug 1wl 1963
AsrlusAldidnsutuamiusinangdaduatoumensguunianiug uineudmindu Jagwmisunsmbensuritu
younadevilimssaiausznsuresdnluiussnmanendoanainunadelull 1965 Tnslddoinansnsnssaelug
lugrmadssvusn sgurautedniuglaldnisunaseduuunnanistulaseasamnanisides
wuudszrsulnsnarlaseadramaasugiauvunddon Adun1swand i anaueosazannisisilardd ulag
anzegnsdaunady Aslusldiaulasaiiuguesnmsgulneuilan uas arssaulng deosusdliaulugi
wiunuA19e9n15eg Saufusgrniena niawwuasusialuredlddamdnnismuuuui e quasanaly o1

nsierdldilieulusewihainwasanmgiicansuazgiusvesmadudevwindondivduazaudnaainsfuaznis



wwse Wudagelanisamuaindadssina ieneliiianisadisnunelulseme uanaindl Sguiaflaidaniu
Aansaugnamnssufiniaensuliaiunsasdniunisiesld wu nsiedeudreussvrguluen Al (Kampongs)
dhldegluenmsyaiiielfiduwnimuanamnssy (usu

Aau1sguIals uUTugnsAansInyAdenlug ssuudinudouniaasugiseg 19t megnisdn

o

yunifiusmsussmavesuwigdniug laadeussingrunmaasygiawuuipidwiunalnuessy wiedisenldindu

o«

a a

“YgTamia” wiesyuugnamnssulaesy edulvg dnssegluguresnemnu wu uS¥mmundni amuly

gaamnssusepdudiuiunin aunanalddussuluaingeaimnssuifsgndiwessguiadalusduies

q

a

wazlilasansgiamiavessgivainvatesvuuud duuaazgsialidenisynvialaesy n1samuluuiunesnuy wie

Y
SunuivusEnislutasuenyssine Judunalnddglunisinunasugiouasdsauludenlls
Tusgna19d 1971-1980 Fguray wiugnsamiansnisusulasassbiidudssimagnaivnssy
ey In Rk s UAIAIYlunrgaamnssule nssnsdanalidsnlusiiuiuaininganisalundiulan

wazanzLAsegaanaesvastaniinlugasnalanessedl 1970 ladnsa

NISWAILITZUUNITRY N1FAINUVBIUTENA
SgunadealusliimussuuRuyudseuasduninduesiglinauesinauluusastneigdesguanuiesdiniseeudiodum

sasramdnUseiuliunnauegraviendu neauyseiudeaunaianie Central Provident Fund (CPF)

v
v o

Fegninssaualudl a.a. 1955 neudseniaens1y seunlul a.a. 1975 nsensnmdvdvesdsnluiladaninasyu

a ¢

- o a =3 P a o o . = o a
L‘WEJﬂ’limV!u‘UENigU’]aamIU’isUu A8 U‘EHVIL‘VIJJ’ILaﬂIEIaMﬁ (Temasek Holdlngs) %ﬁ%ﬂﬂﬁiﬁﬁnuiuﬂﬁ]mi

dealusanwiunn tneisuainianisseisenazn1snas wanain Sgunadnlusivsenamudnurisfie Government of

Singapore Investment Corporation (GIC) Favhnsasuiud1sasseninsemeilundn @nsmaiains, 2013)

nagmivsulsneitatuayunisaevenmalulad

Tuaas 1960s Fsalusiseaimunlidulszinagaamnssy Tnessuialiinisdeusunetnasyuyinimd
ﬁ"ﬁﬁﬂamwmqﬁmaqﬁmmfmqL%ﬂIuIaE'TLLazmwam (Foreign Direct Investment, FDI) t#i eudneududn
gaannssunglulszina Wineenlugdudseduuuned lusdasnlsfef annuigneieend (Multinational
corporations, MNC) lun1seneveameluladlifuussma Sguialduuulovslidelusnmadugrunsudadienisdionn
(Export-Led Manufacturing) 3sfinswaiunssuunisvuds n1sdeans LLagIﬂNﬁ%mﬁ@Wﬁﬁ%L%

Tugael 1970s n1saanuanuigvanfdududiudidy vssmaldidignistauigaainnssy
Tngldnalulagiiundnainnisi SsuaniuliiAanisimsunsmaluladainuisns e aldsauisnanslulszina
noufiaann1Bdmivgnamnssuiiadionieifouasiaulifulssinadanlus vonand madvlnvesgnainnssu
wead uareldinaluladeinuivna19ud dsvrenenennyzuazaiuy Ivun audealus

' v
[ aa o =]

flofsuraiunrudiAgvestsuui iineesdIweronisdrfnis@nwid wassauduussanluauduiseufnw

—

wazfafsan1iulinevsuniady war anuingremansuasmaluladiy iWewmuinvzusanuliluggnamnssy
Afundndusiisyarigddlunaident dnvarvesanidususuddanudesnisanaingnamnssutduda
Faduanuiwiesenitsnmuenssunisiauiasusiavesniady (Government’s Economic Developmental Board) fu
Wuﬁﬁmﬁ’mqm”mmiu 19U Philips N.V., Seiko Holdings Corporation Wag the French Federal of Electrical, Electronic

ey Communications Industries



%23lanan (Catch-Up Phase) | A.A. 1981-2010

\TugNALAr IR

Turae 1981-1990 1 urasaaiigvessgurauisdniuy € aduraei Fealusarunsad uun
Wulseweilugfainendou neasswl Tidmuned dosnislidealusidulseinaqud nananisén
seminaseinaeg1nsuaaes aedlsAd lua.e. 1985 Asrlufdaandyiunizannesmaasusia esainlaannsn
dnduunumnianisanlaegaduszand nmdadudidiuun SguiauiedniugTeusuid sugvsmans nsiamn
wsugAauualvi Tnesvludigmavnssunismdnyadigs dededdmaiainginisszdugs HeAansinsauuiay
wazansauma deielidsalufannsofaunasugialddusanatimmneld

lurzifieniu wedniugusulldsugnsaiansainnisiauiwuudsnudeuunduivunalneain

'
a a

wiaifanlaan iuniswmuimaeasegian ey nneldssuuiaswgfiai was (Semi-Capitalist Economy) nanafe
W an1sd1veadenlusidgnanalanuindu anunaunaiusendaudusgiamiawasnisandugsnoas
ausuunuisunatsdugaundsrasnisidudssina msignisi Sgaruisaasvaunisandugsialdlaenss

a '

H1uNIynvInluwNneursesyiamie Yrelilifanisunsnussiuiendlad Tuvaeideriu nsilaainimnisen
Preduaiuamdnuallisumagdussueulsrriulaedaiu dsafidimnamuidldsuusstuiannudiadosnim
anusiunsesiguranfoufuandulserdulnglunaifeaiu

33wl 1900-2004 (asfe$yuna wielfzdna)

mawdsuuamnisdenistudenelfzinnadriusmumisnenguusiumunednugduadausn
fawazdiyadnamiiuandeenlufinu uisguiadinssnviuummadentusuefiall mawamasvgialuga 1991-
2000 3jafusionisutsduszdulandren sudndudyarigeiisanudsimguazding Jadunisuaniodioon
dsnlusisuasplusssemaiieumannainnisiuuslvlasionnzuauieidons fusenideslduasiodons Tusen

nav1nn1silan1sA e vt 9alus T i un1TuY It UN19NITA IR 19U T InAlaslaniy
fuluamauendoudoiu Ssdmaliiasugindisiurzasia Tnefldnmadussn fununswdanisusznaugsia
naonIuAIASEITNT SNIgeTy Ssuraunelfzdnnsdadosiniuulovisusulassadsmaassgioasgnanssy

(%

Iifaenndadluiidingifiunduszaon fo IngRimsugiansiuamaeide vie fugis A3utulud 1997 nzannoevis
iwswsialuglsvuazeluiniludl aa. 2001 Jgmlsaesdlud aa 2003 Felddmansenulinisndnningaainisy
LAENITAINUINANTIAT 0881 N19AT5E9T1sUsEmANNAITANA USRI IN15T 991U g9T u Taesguialdnagns
Tunmsufvandunuiazaussidanguiy sensnnuduiusuentssme Wamuianssilugmamnssull uazaduayu
SME Tum@ egslsfiny UmmmaqmﬂLaﬂszjusl,uv’faa5u&Tﬂ13iawmiaéiyqaq'uugmmiﬁ’@umﬁ'wmuwamﬁauﬁ’u
wALATYENINUTENIs msedesendesguiaduwnuiie

Tud a.d. 2005 wiefideuge dunnduuisniguuailaslianuddytunisadiearuduius
FuUszimaumsrutanazongdou ¥ wdunisusudaniaasugiaussnalsiusen151Ua sunvasve slan
waglimudAyiunsduasuuinnssy n1sUTENaUNT NMTITBLATNITNAIUI uaﬂmﬂﬂfué’ﬂumﬁmmi@LLaIuﬂWﬂé’aﬂm

Wen15v818lonN1an19n193AN¥T auanuysikasy Adseladn wiedifeuqedanulszasdaswaunlidalys

U
I

Judseniilusslavasifianiie TnesndsisendondidunudnuasameresUsamanuiinissensuludomfaaun
Aumneinaiiu

oslsfin n1sasureaniadgilivszaunaduiaiun nisaansaiasuiiianaininiu fnsd
fusdmmndnlddaduladefanislueiofuias (Shin Corp) Tl a.a. 2006 waznindrderuluusindulauem

wazwaauea (Indosat and Telkomsel) 1wl a.a. 2007 awduwmgliiianisdeduaelulssnalneuagduladige



Feenadulaili@ededuliinundndesgnusufs 3 Wuduneaaisansy esnavdanguuienisynvin waglud 2008
USENIANUDe 6 fudueeaaisanszainnisamulunainanszewsni dwaliyarviuanasdeesay 38 Tugie 9 ey

(Rnsianans, 2013)

nagmsvsulsnsitatuayunisdevenmalulad

Tugremaassuil 1980 s5uralddaaiuliAngsAovosd unasdvuieT Tonazwaun
TnoSguraatiuayumanmisiiu Tnefigauszasditeliannsnihaidslulilugnamnssuilendnduiuazuinisyanigald
sgunasalvinudiviulasinismeldmeluladyalva 019 vusus, Microelectronics, IT, Biotechnology, Optical and
Laser technology, Engineering Science Wwag Material Science Tuvmuzifgaiu %gmaé’ﬁmﬁuuﬁLLUUﬂfcjuqmaWMﬂiiuLLaz

flafsgneuIngImanstuinitefinanguideuasiamuuazasunsotnesenitamingdenasusenaunisiunsauiu

q
v

dauludrunisiudy Ssuralalslunningnainnssunisaanu (Venture Capital Industry)

v
a v [ =

iieliAngsAasuuinnssuandu Taglutisfuga 1990s neayju Technopreneurship Fund %38 “Fund of funds”
IfiAnTuannisasmunasy itelisemedsalusidugudnarenisamuiasiaundnanu WusalfiAangy Startups
Tusu IT goviuas wmalulagdinin, uonnaladu wag Inermansyinim

Turaanaassuil 1990 nsadrauinnssunarounduynsmansndnvosulovisUszimanield
wruRaueluladuiswd 5 9 (Five-year national technology plan) 1ud 1991 warmuudeatuiiaeslud 1996
Tnofguradenlusiiunuls 2 wirandaeunth Andudiuiu ¢ Wuduneaan{dealus Haniavesdszinadaiu
Iatuayunisidudivesiansiduinnssudeinginswazimaluladidudani (Knowledge-based innovations and
technology-based entrepreneurship) Wiaustsiaunswensuyuslasasmuludunsdng PseusuLazenszdy

AL ssnunanlasuddeimginlaniertundienennnuiiasinalulaglinululsena

¥999a9n713lanan (Post Catch-Up Phase) | A.A. 2010- Taguu
\isugaLardIny
Tu¥ 2010 1AswgAadenludidvlngeds 14.7% Teadreaddlnailusev 40 ¥ waveauloue
Alsenunlusfniudmalivszmadsnlusiamnasugiolagliuinnss nsamu uazWamingugsia SMEs liundn
AealudFansitauianuaunsolunsudsduduuianssy ilinatsiduusemainsd TouagWaund udaunss

<) ¥ o 1% [ [ [ a ¥ N a
LLa%muau’ﬂu@’l‘uﬂ’ﬁﬂiUu’mﬂiillllﬂ‘ﬁ‘hlﬂ’liﬂﬂﬂ’]iﬂﬁﬂUiﬂ’ﬁ‘Uaﬂ‘Ui%LV]?TVL@BEJ’NQLEJEJQJ

FanlusldUE sussuuvesnafglud Advanaziuludunaluladduga (Frontier Technologies) @93 unsafy
difnueniguuns Tnsuesinianssnzintieiannauamiinvesaululssina densliuinsasisugiismia
uilugn uenand auduiufsnswauminensuyvdlulssmelaidunisd winwe (Upskill and reskill)
ﬁgﬂumﬂmﬁmmé’aLLaxﬂuﬁwmquﬂﬁ]qﬁu w¥ounadsairundevisd iduudsznineniady neivanis uay

MARRAMNTTY karatuayugsianidegludisimnmenisaine sandboxes waglinssuseansguLiuIun

nagnsnuleueatuayundenaanalulad

sgunaldaautansmiluniagsialunanslasenis wu Tasins “Capability Voucher” At ulut
2009 TngaiuayufunsduLngsiania SMEs soifsausndelul 2012 Tasan1sveremsatvayusoluds “Soft”
Innovation W WINNTFUNINENER (Productivity) WinnssuNIsasImineInsuyee way winnssun1suImsIAnIsNITtu
fasinluguassafiddyressirvuanansuandn nsaduayuiitselifussnounsintudoiamardluly

Tud 2016 fguradealuslanodausevionau “SGinnovate” il oaf19dnnaua 1508 Frontier

Technologies Ingtanglunipfiduind euuseina 1w Digital health, wag Financial Technology usnainfiuiEw



Favsuadeududassmandonvio “Curator” lunmssuidundnluudazinaluladii elvinguaufiamamisn
Ifinsuanasuazanaededissuinunlugssials

nsiuinnssusldluileunsasisus

uenaniJugimuuianssuud denlusdalanrvluisesnisusegndldlaeanis ICT was Frontier
Technology Tunauinsansisae nensnuludselusuanemsnududldouuianssunadgmdi 1l 2014
"’gmaaaﬂu‘lama “Singpore’s Smart Nation Initiative” ield IT, Internet of Things, Networks Wae Big data
wuAlelgmniauinisuaruloueasIsuy Wi MINaR3aTIen1suLdEsIsie, NsTmgudnisliuinsniasy wae
mia%’wmsﬁﬁam'wﬁwsﬁagaLﬂmLﬁaiﬁnﬂﬂummaaﬁﬂﬂ%‘lﬁaEJ'NSaisuunulszjﬁmﬂ%”g 19U Data.gov.sga Way
DataMall uenainil Ssfinsneszuulnssaineiiugiuresen 4.0 WU Smart Nation Initiative WileWunss uUas 50 19U
mMsuSunuudmiuenunvuzuuulSauduiiidnennduguedan

nsduatuaudiiuiinermans imaluladuazuinnssy

W et nUszinadaalus T nsweansdt v1n Fed o aud ona1ue’ 9By
Faldasrafiuiiderveaniswanniisludiu deau esusie uaz dwandeulassd w1347 2030 undred gy
n1sluslunaaindidoanasuseudandsanu msirdsanlug nisldansveundaelassasaennns
LAENITVUAILUUDIRTHLOLIY Smart grids, Smart buildings ag Intelligent transportation yena Nt uioen

o o '

wlaunglunungmunendvia afmisnuigiavasasnhsnuanulasadesulaes (Resdlul 2015)

PAIWINSANW AL TBUTINDNAIU TN YEUadA 4.0

Sgunalabinuaanyumssasusuiidumelulaglunineuine Tnefinquidivunenalengu 019 1Waniifiniasy
ndlunguusvnmalulad wie nmseusuiielilvinuzaniz wu 1asins Tech Skills Accelerator ASgunaau $110

= a

G
Y
s dsaluslumsdiemurinueiungninduesdng ICT Wnefiidvanglunisasisiieusu 20,000 #lud 2020

5.2 Bmsdndenmelulagvesaisisnigaaluslutagiu

aeldnszuiuniseanulevieauineiaians aluladuas winnssy a1s1susgdlusleiden
Tdnrsaianisalouran (Foresight) Al8imAtlAn1s N15NAd e 1MLUASIU (Horizon Scanning) laglul 1991
Sgualeiudnsenuissu Risk Detection and Scenario Planning Office lunsznsasnaniny wazldiudsudu Public

Service Division (PSD) aeladiinuienyguusilutl 1995 udlud 2003 Ifudsudeidu Strategic Policy Office (SPO)

Thai Young Scientists Academy (TYSA) 110
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fmddyremisld Foresight iindulud 2004 Sguraldiinisdadaviieanu The Risk Assesment and Horizon
Scanning Programme (RAHS)IfﬂwﬁwwwfaamwumLﬁ'amﬂﬁusﬁay‘mwu Big data 3 nnanulsauluniasy
uazthudiasgvideya (Data analytics) wletaeivnalsisguiansnagnslusunanle RAHS Ténsnisnndygiamunsy
(Horizon Scanning) Lﬁamé'zyﬁgwméauﬁﬁﬁi@lﬂmﬁmmﬂLﬂum&lﬂ’lizﬁﬁﬁ@uamﬂm LLazmw%’Uﬁﬂ@ﬂmuLLaxIamaﬁmﬁl
\Antusererivisianzmg

Tu 2009 fguradnluslddars the Center of Strategic Future (CSF) tiptnantaevtngaunenagnsuismni
(5PO) Tun151du Think-tank TaewtiulUludiuidulssifiugauen Aamunisidveuanluszezsnuuuie (open-end)

waznaasunadaniunisannisailuae Tl 2015 CSF nangundunisvasngunagnsaiglddinanuuiensguuns

o w s

TngliiulugainismnedaudAguasensemansvf N15asenusindslazn1snauIveInIASy TIudNIsULIWIL
LAZESNUIRNTTUAIUAITUSNNTENS158dg (Centre for Strategic Futures, 2021)

A8n139i Foresight wasUszimadanluflddnwaugn1sdndusnn (Conference) Tnsangadnludaluiud 25-26
nINgIAY 2019 Faewate “Society 4.0” (3UT n.19) Tnsaguléan dsau 4.0 fifidrsmfuioatutufio“A quantum
society, where polarities, conflicting narratives and conflicting identities increasingly coexist” FalmAaniseAuse
paniludn 3 vde fe

1. Empowerment and Disempowerment: ilefinsldunaniesunatainniu vilUssnvuEusangy
Foulalladudsiinuefnuarliifuniuivesdsnn

2. Varying Speeds and Registers of Time: Lﬁ"anﬂaa'wL?ﬁfuﬂj’wiﬁ’ﬂuﬁmmvﬁaa’wé"uum%u
winunausanInfiiailine

3. Foundational and Multiple Narratives: 1Ag3104n1511L@U0158451390480 Inun15ta T8 UUNugIY

o 1 '

wuuluefndsdfged uinuealmlifdainisnmssuiiudndnvalisiduresmuuaziuungudiog
g & @ v o o = o 1% Y v "’ o &
el TudunundadinnsuugidenaiidngninlunisunUymdneiu Tnguvadu 3 wuudsdl

1. High touch: MsUdunusvesuyuenie “Heartware” nianud1Aydwiot1dynddva

v

1 <
DYNLANFULUY

4

2. Synchronicity and Deceleration: lulanuviannudauds uysdazidenludenasaiunu nienngu

nndnepdsnasaiusaslitintasietislunisnnuwnussese ke inun T InNATY
3. Participation: n1sfidusauiuniasy wu nslidsznsudisinaudunun Foresight azgaeliiiu

Tufifduqvesdenuldfialn (Centre for Strategic Futures Singapore, 2019)

U a

5.3 55AUNInNIIYeIEsssTRRlUSTUY A.A. 2020

Tu¥ 2020 anssausganlusladunu 8 vedanluduuinnssy Jedudufiveddansazluseiunguusenai

Y

o
o

f5elaassiousyying Weileudul 2018 udd Suiuvesderlussnanduduil 5 Neidiasesdudu 1 TuA1u Innovation

Inputs WALOUAU 15 U84 Innovation outputs 3 TAARAU LAAIIIBUAUT 51988l UTULARIINUTELNADY

1< LYY

Pladuduiiaaduuny 913U n.15 Wiulddndn gaudwesusenadalusfeiadesnimmessunaiiduaadududu

—_

o

vodlanvisdeliladesunain g3na wazynains Yreduasuuinnssululszmalailuegned agnelsha daalusdadinum

lunmsiannlasinizaulasiasaiugiu Msdeensdnnisuazwalulad suduasughaadvassdlanaluluouan



SINGAPORE

Global Innovation Index 2020

Gl 2020 rank

Outputrank  Input rank Income

Region Population (mn)

GDP, PPP$ GDP per capita, PPP$  Gil 2019 rank

15 L ;

High

Creative Output

Knowledge &
Technology output

58 585.1 90,080.2 8

Global Innovation Index 2020 | YsznadeaTus

Human capital & research

Rankings of Singapore (2018-2020)

Infrastructure

Gl Innovation inputs  Innovation outputs

2020 8 1 15

2019 8 1 5

2018 5 1 15
Institutions [l 1

Market sophistication [N 4
Business sophistication NI 6
Global innovation Index 2020 I =
Human capital & research [N

=

Business Market Infrastructure | 3
sophistication sophistication
Knowledge & technology cutputs | 4
1 —
Singapore Top 10 Creemeoupd L

JUN n.15 dvtiudanssulan (GI) Tul 2020 wasvasinanesuinnssusendneusema Top 10 uag UszinaAdaalus

(U5ua1n Global Innovation Index 2020)

o

5.4 ayUansvddyresleuisnaznalnnisaienennalulagluseinadnlus

o
o o

M13N7 LanstayaasUanszdrfguesulouisuaznalnnisanevesmalulaglulssiadalus

U 9

A13197 n.8 aguanszddyvesuleunsuaznalanistrenaamalulagluusznadealus

JLYTVIIQAFNNTIY nalnn1sdnenaamalulad

FsnsAaienwmalulag

Nougna1Ynssal (A.A.1965-1980) | N/A

FDI & MNC

Ssumidunalulagiunisisgalisaussinadi

LRV

o

yMlmAnnsanenanmaluladannusenaneAun

JauSenvinedy

NdenaLTnerussnudalusiuniouniy

- maUaanduiinevsuiiienmuninueussnulilug

geavnssuyaaadle

Thai Young Scientists Academy (TYSA)

113




ITYSVDIYAE1NNIIU

nalnn1sanenaamalulag

FBnseaianmalulag

¥39lanan (A.F 1981-2010.)
- FDI

- Venture Capital

- M&A

- Incentive:

28NULY UYL DA UNE

'
! =

WasuiuindnavnssuiiuiuRuyues
wAlulag
AugalruTenanRdanamheldeuagiaiuelg
nsannTe

InAINGY cluster VBIQAEINNTTY
dialiinn1swenleseninausenaien gy
USRI T3NS I INeduLazanaI gy
bianfanssusiunsIvesazuinnssiu

279

Sguraatiuayungu SME funsiRuguaglvinu
sdlgnemu (venture capital funding)
WhlUasunsdusiuen SMEs

IfunAldeuasimLIkazNaLUTENaY

amulunmsiauminensuywduasfgaausiig

Y

RNTANNELITaINTES 19U Innssu Ty

Useinedaalus

¥

FAIATININNUTENANIUNTANUVRISTIAMAR

Suld Strategic Foresight
Tud 1980
TagtubsuiunsE U

nseenulauielut 2000

139%a9n15lanam (A.f. 2010-
Tagui)

- Joint Venture

- MRA

- Incentive:

2NULEUNYTILLNRDAIUNE

FUIRaULareeNnlATINativayua NI IulA

fugusenaunistuniauinnssulugnamnssuln

(frontier technologies)

WannAnenmvesyaanstutagiuuassulndly

mswasuiudngan 4.0 lnedadu

ADTADUTUANE

Jwawmuluernsifenilan

Strategic Foresight
PEmAlANITNIAE Y
EULLUIITULAENIIIIUIU
ALAALALIINNTTIN

Aunun

6. IATRTaUTEUTiBUvasUsEMARUY 815155098 d1519005TUSEVIBUTU wae

v oA -4
A15150u3589AlUS
6.1 NMslSeuiisuiTnunnisauuleunedInenrmans waluladuazuinnssueaaa 4 Usewe faunandlumnis1ed

n.9
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A15199 N.9 N15USEUNIBUATAUINITATLUTEUIEINEIAENS WALULATRATUIANTTUYRING 4 USTind

Industralization)

gAY iy dsssEnve | dsnsasgussenvuiy | a1s1snsgaenlys
neay A.A. 1868-1945 A.A. 1945-1959 A.A. 1949-1977 A.A. 1965-1980
9naIMATIN
(Pre-

Ta8anUsyinaiaun

avuayuNIeIY
NYVLNYLAZNTRULA

NIPYAFINNTT

%&amﬁumﬁgﬁ
Hedesiuinermans
walulad wag Winnssu
(STI) vy

antudduluniasy

Tunsidmalulad
wazas 9 lanuEINTa
YoIgRaMNIIUN1ET

Useine

v
v o

FadaaanTuiIneenans

wazinalulad

waluladuagyinwgan

annleiiean (USSR)

4 £
wiulgramamnssunig

Josiudseina

v
v o

FaseaanvuInemans

wazinaluladiiienns

o

Anwuazivy

Wwwnennay | afemdniswdslunie Wansnguieiisdamiu | afadamnuaansans nsrfuliAaNSEULaNIa
nsvosulovein | anamnssuthuseneg ansasumsidvlans | gravinssuiieliiasugia | isughaegeninduazain
gimansivalula | daugnamnssy LATENALATRRAINNTTY fanaritumiusiuag Appuanunsamamalulag
duaruinnssu (industrialized society) YDA NAYAFINNTTY
weweiddy |, . . . v A . o v A
v duasunsidmaly- nsatiuayuIINAEUen FUIaIusuNTaeven asnausagelalvisneyd

v P v a
L%WNWEQV}ULW@LUHIWWW
ANTEUNDALAZLNELNS

walulad

afaypansliiivinuy
MIFUINEMERILaY
wialulagnuineae
yanaila (Technical

training institutes)

223lanan
(Catch-up
phase)

A.A. 1945-1970s

A.A. 1960-1999

A.A. 1978-2012

A.A. 1981-2010

Wnnenng
nagnsves
wlgugIne -
fansmalulad

LazuInnNTu

duaSuuasasaliasugia
a a 1 s
Annnsiiulaegasiasiie

anvesIamanaluladiay

1y

irswgnatuanigelsni

Tnglsinnudifyiuanudes

o

Asedarududususesas

an

nwrseAuaNNLT NI
LATEgNIEN1TaATRIINg
sgwnamalulagniulseina

ansgeLIs

BeliAnniswasuan
YU UAIAUTIUUUUI NI
(Socialist planned
economy) LU

AT S IR
@S @5emnuaNsalunis
NARUIANTTUVBIUTEINA

Fmsunsiiulalusunan

aamsivlanaasygia
219898 unarSnwANY

ANNTAANTUYITU
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gAY

e2b.

Ju

#15150053 WA

#1515053U YUY

a151905gdeAlUs

=

N,

N
2

wleuedr

nasgdudaivayy,
wugunalulad waz
SIIANALAINAY
msdidumaluladann
AaUseinaliuings

1y

QnAamMNTIUNARY

)

atuanuianssuiny
UIRNIIUNIUNTIZAL
NUAITBLaE A
(R&D) udz NMITINU
FENINNATFUATLENTY
(Public Private
Partnership, PPP)

YIYNSNDINITANEN

Tuynsediu

duasuliAnnisyungy
UItLileL3aN1seneven

wagieLnsnalulad

nnsAndenanam-
nssuLazUSuesAnsiug
A 9 v a a 3
Wiolhiuseansamiu

(Rationalization)

a519%nMNuEIN TR
ANTITULAZAAUIRIN

malulsemamensin
Nuufantideuarlag
NIRRT NAIUITEAU

Y

NN satuayuaug
Anwiinuinemans

waginalulad

wislgumalulaguugs
wazadausaglaiiial
Wnnsiaumalulag

TJuga

Ysulaseassannvuive
A A
wazAUAANLiaLTay
ANFIRUS YN
antiduiuningnan-

wnssuliudannsadu

aelounalulaglungy
geamnssalming
HIUNNTAMUIINGN
Jszne (Foreign direct

investment)

duaiugaannnsui

v 1Y v
afuinnssulagaing
wsegdlalviusemamuly

ANTITYUAETAIUN

asaussgdlalminnis
ewaziaunnielu
Useimeiloasegnany-

NITUTYAALANG

atfuayudusznauns
SMEs
Welhianuinnssu
Tneaglmafawvaiu
yuldinedu iaudon
siofuan1tuidy uag
asanmnndeuiiie
S1uneRDNITAS
YANSUaL ARl

ANENNNIAIINTALAN

SINAT
nslanan
(Post catch-

up)

A.A. 1980-Uaguu

A.A. 2000 - JagUu

A.A. 2012-TagUu

A.A. 2010-T99Uu

Wviunenng
NAgNSve
ulgune
Iermansina
Tuladuay

WINNTIH

o B

InnsiuANNTIMIENNg
LATEENA A9y Uay

Fauandou

FANSHUANNIIIMEATY
LATEENA dePu Uay
FauInaou way wsuase

AsAUleNISWIRNT U

Wugudnanamautanssu
qadlan Tduinnssuduimdou

ATHUIUTEINA

“Functioning” duneyua
daglunstuimdeuliiin
msiiulaneuinngsuiag

NRIUIBUIAR
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gAY

e2b.

Ju

#15150053 WA

#15715033U Y1 9UIY

a151905gdeAlUs

=

N,

N
2

wleuedr

ShwiAnuanunsalunis
W TUAIENSAS 19NN
Wuudanafanssusu

RN ALRNE

Trziuaraulume

1y

lusuan

o

Tuladidn
Ufulassasreeenns
Ierans walulad
wazuinnIsu (ST
\ensedupnuduiug
VDINWINEGULEZAIA

9AFINNIIU

Fnwanulaiusaums
PRANNTIN FIUNNT
Wnudaunsesy
n93dugIL NMTamu
Tugmamnssulu

wazmaluladounn
atfuayungy SMEs

NI TEUUUIANTTU
TEAUTIRKIUNTT Il
YBINIATTUALLENTYU
(Public-Private
Partnerships, PPP)

THussgdlaanduiveli
iansvengantunig

wINNTIU

RAMULTINT NN
FMUNNTIANITNSNEAY

ety

a@S1uavduasudnninu
ansalunmsidunun
pmanaluladuay
ICTs Inaas1alusunsu
lvngduaniiteRaun

AGHRIR Y]

T inenmansuazuin-
nsslunsudlalgmds
wInae (Green

growth) kagyuun

duasuuazyszendly
wiInNsIuN1ASY (Public

Innovation)

ausegdlanazaiiu
anuwinnssulusu
gsnalaelaniziuseneu

MsN&Y SMEs

6.2 Wisuisudadounsninudnsa “szuunalndruulovisvessgivdoudu

WALLAENA1NY” AILEIlUAI1$199 N.10

A19199 1.10 n1siUSeuisutadeunisnnudsavens 4 Ussma

'
[

AIENAYNENITA1ENON

Gl

i

#15150435N A

#1553 gUsTY1vUA

d151350558AlUS

1y o

1. Sgatiuayuy
ATONLNDALAY

R NGE

Spuiaisuduatiuayuie
nsiumsudunalulad
NUUIENA19UIH (MNC)
Nangeniini uazisu
fiunsIseneluyssine
uannsndsenmalulad

YpanauLaals

TanInaLAIIA FDI

S5UIeRaMyuie Mo
License Tiulenau wag
SuiaLnnsIsesRu
UsemATIAUUSINonN U
yualvigieimunidy

waluladdymfniva

“Technology-for-
market”(2000s)” oy
“Forced-Technology
Strategy” Sgunailaliusm
Aemdunamu lelnesy
auilugdnnsasuignsing
yaTerliselenitu
UsgialaziniuuTenguia
Tneusdmivanilazdosuan
NNSVEAAIAIUIUNIBAS

anevneamalulagliiy

lugrusniguraaliien
Wszwednunamuas
afeusgmgnnelulseine
Feplufiiieliimelulad
[WUsEIe
soundatiuayuliinnin
ATI98 aneveawmalulad
uazmgannAlulagainnie

Tudsgine
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gAY

e2b.

Ju

#1515033N A

#15150u53U Y1 9UAY

d1519045gReAlUS

2. @379YAAINS
AIneIenans

waznalulad

- e Ineaelunia
FNTIULALIN RS
WetAsuangZumalulad
Juasranalulad

- 99N New Green Card \fle
Ragegiimnuanansaaniia

Tan

U 2015 inwiddin1sU U
sAnwIsENiY
TUsunsa software-
education lunnszau
Funsinen teatenus
wavtiudnauasas

YAAINS

Fuuuldsunsunsinuilu
syiuUszaslaeifinmugin
umiﬁumiamumzuwiﬂ
2011 573184 Al education
TnguTudnlulunnseiunis

=
ANYT

a5alseSeulndmnaia
(industry lead) Wieada
wsanuitvineglunisdeu
Tilugnamnssuyaniga
ooniguitofagaauiisan
ialan

1n13 up-skill way re-skill

- =
L‘W@W]iﬁllluﬂa']ﬂiluau']ﬂﬁ

3. WALITIAAIY
#N1N50VBINT
Fenelu

Useine

Syuadaasuliiinausw
Ho381319 academia-
industry,
Freganyualiinglunia
R&D Wiffulenau uay
amulunmsidulumalulad
naulu 1
Biotechnology,
Information processing

Wa¥ new materials

[ [ % 1 v a v
S5 dudlinuunantuide
P P a
Waasranalulagves
Uszine uazgedavmyna
1nsHaTANNTINTeRUNIA

BAFINNTIU

Tutag 1980s Fuldpany
Tounelmeituau@eans
AIURAIN AIBNITAII
infrastructure A15@319
antuideiiugnu wuslau
P v aY a
weasanaluladdugaive
Frelifanmsatenenluds

andunsAnen

Syatiuayuantiiduluuiy
neunshiuativayuy
(direct funding) wag N9
33uMu (Venture capital
funding) saufilsn15adng
linkage 1951319 SMEs,
an1dun1sAnen. way

UITENONTUDUY

4. Wlgueay
Inedans
walulad way
WIANITU

= o (9
Lumnanuay

INETRI Rt

Ussmadualianu
ddfeyiu STI dauslgpasne
gnavnssukazthu i
nanlunstuiuAsygia

Y

v ladusuasegiasne
a s a
Ingnmansuazmalulad
Tnglanzlugn 1980s
Tnelulaguu wnmdi
winnssuunenitemilay
Wl Multiple-Sector-
Specific ag Technology-

Specific Plan

Fusunmaairanelulad
WlemusunsenA
AINMIENTNAULATEFAT
TngUaqiuiuldniuin
Frontier Technologies
wieliigudnanauvisuianssy
T 2030

o a

Syuradenluiseanisld

a 4 a
eans walulad
wazudinnssulunisuany
Tisemasyuaydadu
FahuJusndnves

wleu1eef

o

5. TianudnAry
geaaunAnIg
Wealun Frontier

Technologies

Frontier technologies
Juuleueniddgiiaalu

v

vuzd Tneduld Human-
Cetred Wag Holistic
Crossectional Approach
Wothuanssululdud
Yoy sdsaunazyaeli

wisugialiule

Frontier Technologies

<, Ao v v W w
WuuleunendAgydurusiu
Ingld Human-Centric
Approach LilaunszAuAIL

DueeTinlvnau

Frontier technologies

& Ao o A
Wuulgunedfgyiign
Tngdiunisasauinnssuly
#NU smart cities, Al, smart
manufacturing and

intelligent vehicles

Frontier technology
Wuulsvendnlaeldis
whole-of-government
approach 1NT¥FUEIEN
993y Litelfiunanw T3n
wazaEsuNAulnUes

53719
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gAsdy

i

d15130u3gIN A

#15150u53U Y1 9UAY

d1519045gReAlUS

6. VIWVDULYA
F03ulgueIngn
fans walulad
Ay WinnIsu
wiethlugaay
fifunavasay
A (Inclusive)

NNAAEIU

Susenulauieiiadsn

O A 1Y
amudsBunazuitam
FapuAsuauany 1960s Lu
AR BUAZAUNINUDT
Usgvu lnglutagiu
widldTusesmnudsiunay

AuAToUAaN (Inclusive)

o aa
Sguranwaiidvangly
NSHNANAINTIN iy
Productivity wazuidem

GG

Touinnssuiounteymaiu
Fwnden adnennudedy

LASANATINUYINIU

Tduinnssu wu 10T, Big
data Tusuitldldusanssu
i nslAusNsansISuy
wnusznvu Wy quddeya
FuNsUINITIANIsRuly
SMEs

7. FIWNUIN1TVDY
nasglunses
LERuNAINYT-
fams walulad

LaruInNTSH

Ssuadufidmalulad
aramineds el
winluladiinAnuunsvane
seungaelunsaamenu
Wefidffioaths
winluladvoslsyina
Aeuflizudeuluidu

HauaSunazatuayu

fyunaudusensgavyu
Alganed R&D iy
UTENAI0INNIT 80%
quiflefinmaannizuna
i vdasuluduidasds

waTaATUALULNY

Ssuadudmuaunisiudn
wazn1saeneamalulaglu
| ' a a A
22330 neufiaziude

= £ o @ v
narLasnTu Inesgduy
duasunSounsvinanusndu
USTNLENTUIUA I 1ItU
AU R&D uag N3Uszend
14 Tnganwzly Frontier

Technologies

fyuadaUszimaioliising
MAGWAmU (FDI) uae
weunswelulad wiowiia
feaoniunmsdnyuaside
roufiastYurauayusu
yuitansduglinulaenss

< v
waztduy sy

6.3 WisusuIsN13ARnTaumnalulad (Technology Prioritization)

n1saanisalauan (Foresight) 1uias asdolunisnnsunusseznansisenadeaunsadunldlalunnszdv

AauAsEAvaIRnsauisszauUsewa lnedsenaulusamaiiamiieg W n13d1579uuu Delphi MUszimain viazdgUuly
N13NMAFYINRUITIU (Horizon Scanning) NiUsemadsalusununldluniienuniasy nmsasrwleuemewilaymiain
n13318090UARYRI YU (Problem Solution Scenario) warduiliun1sv Delphi Saufusguy Systemic
- i Aa o 9 P DX v 4 A a a o ' 9 ! d'

wiennalulaglusuenfiinanguadvayu (GUN n.16) widinsldnuaiediedinadanunnd1aiy uixanosnun
Alnadidganvusunvesuulldulan §eedaguesnisidivadad Ao nisuunalulaguazuinnssy
Annzivdsanluvsuniazitmneianiavesussmany sadahugsuidynilaznoUausIAILA 09N 1TNI9EIAL

duasuluniasugia uar PreliAnanudidumisiduiundinuiasdanndouivainludemnaniinnali
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INNOVATION POLICY APPROACHES

FORESIGHT
_?_LII?I.:'II;ESIGC FORESIGHT AND FUTURES .a fdeaTuy
\.___/ Foresight + Delphi

There is increasing interest to bring strategic
foresight into government policy and program

development in order to offer insights to PN a1
decision-makers to prepa.re.f.u‘r and ada;{t — 9,/ Systemic Design (Human Centric Design)
to future events and possibilities. Tools like + Foresight + Delphi

horizon-scanning can be used to monitor 1
social, economic, environmental, and

technological trends and changes, enable &
more long-term planning and steer towards — ) .
preferable futures.” Entire organizations Foresight + Delphi

have been set up within governments, such
as Policy Horizons at Employment and Skills

Development Canada which carries out this o
function and trains policy practitioners in the ‘U‘!‘“ _ . . .
. — Systemic Design (Human Centric Design)
craft of foresight. . N
+ Foresight + Delphi

1. New technology demand survey

2. Bibliometrics - Rapidly developing tech study
3. Scenario development

4. Comprehensive Delphi survy

35U .16 IBn1sAanseanalulagnldivilouiuvaams 4 Ussina As F5A1AN13alauAnBeensAans (Strategic
Foresight) laguszmeansisausginmauazduldsiuiunisindeszuu (Systemic Thinking)

TngTiuszysuiugudnans

6.4 W3guguAnanInAuLInngsuaIn “Global Innovation Index (GII) T 2020”

'
a

Uit n.17 Wuamdiiiufansdnduduaes Gl Gaszmadinlan 5 Suduusnuszneuluseussina diagosuaud
o ansgeluinn ansvenandng uay wsesuaud luvaieil Ussmadanalus (Susu 8) uazinmaldl (Susu 10) Aneglu
10 Suduusnaeslan muuIdaeTu (Fudu 10) wardyu (Fudv 16) Fegludiu 20 Suduusnuoslan Fevis a
Uszimadainduussimadfiseldaouszvnsganasidufiimnsuianssulasudazszimadgaud sisnsiu o1
Tutsemadsalusigaudmsuanmnedouuasiassaduiidetonisasuinnsmlpsanzauaiosnmmansdos
Turaeiinmdlddganulus ssmswauins@nwiuaznisidouazaaiadudaded 18 edanisadiautanssy
Wudefuiuussmaduuiill dadedeludunsnain lnssaisiugu waznmshgsia lumessiutne Fudigauddudu
Output ¥1AN7 1 Input sg1ani1saseonuianssutsgruinaluladuasusanssuaseasse
duanmundeuiiierenisvhgsfagnanseduadiiidosnnnsmuauiungszdeulufesnisamurownasmafifes

Ivaurenanmnaluladlvnulseinedu
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Global Innovation Index: 2020

GlI RANK : TOP 5

wWisufisy Gll 994 4 Uszna

fufluinnssulan (G) w3 Global
Innovation Index lasunisdnvhsuiu
T inends Comell @a1Uu INSEAD
wazasAn1Ininddunatgeilan (World
Intellectual Property Organization-

WIPO) Taesjaiumsindnanmemiuin
assunndaiiiladutendimieuinngsy
(Input) uazsviouyamandauinnssy

(Output)

o o o

Uszindlng
)
- DUALTN

- -,

][5

5 o Netherland

8th 10th

7Py

6 o9
fanTud v e

14th 16th

W ity

fisn: Global Innovation Index (https://www.wipo.int/global_innovation_index/en/2020/)

JUT n.17 nsilSsuiisududuannmsinaviilan (GIl) Ysznauludeuszmaguiudnnssa (5 duduusn)

uaz duAuvaUsEna Fealus inud Ju Qdu uaz Uszmalng

6.5 Wisuiigun1sidennguinaluladituu (Frontier Technologies)
15199 wansteyalUSeuiisunisidennganalulagdu (Frontier Technologies) vasUszina dsalus inma Ju
uazgUu

q
=

M13197 n.11 MaTeuiiisunisidenngumalulagyuin (Frontier Technologies) ¥ae¥e 4 Uszine

11 (Frontier

Technologies)

v oy aa o a o a v a '3
NIUD aunju #15130493N%A a'ls'ﬁmigﬂiwwuau msﬁmsgaaﬂws
nejmwﬂiuiaﬁ%'u 1. Society 5.0 - 1. Smart manufacturing 1. Korea 4.0 (Human- 1. Intelligent Nation :

Intelligent transport,
smart manufacture,
integrated material,
smart food chain,
smart production,
community care
system, environment
info. Platfom

2. Database, Data
utilisation, IP,
regulation

3. Foster Industry 4.0

G I N CIEN)

(Made in China 2025)
Smart cities

Big data

Artificial intelligence
Blockchain technology

Intelligent Vehicles

© N o A LD

centric)

Intelligent robots
Smart manufacturing
Advanced IT & Al
Internet of Things
Fin Tech

Cloud computing
Multiple (smart and

open Government)

Smart city, ICT ,

infocomm industry

. Smart Nation initiative :

National digital ID, e-
Payments, Smart
sensor platform, Smart
public transport,
seamless public

services

. Inffocomm Media: Big

data & analytics,
Internet of Things,
Future commes,

Cybersecurity, robotics,

Thai Young Scientists Academy (TYSA)

121




immersive infocomm
media

4. Digital economy

5. Research, Innovation &
Enterprise 2020 :
Manufacutring, Health&
Biomedical sciences,
Sustainability+Urban
solution, autonomous

6. National Cyber Security
Masterplan 2018

w3esdlefild Strategic Foresight Strategic Foresight Strategic Foresight Strategic Foresight
(Stenberg & Nagano, 2009; | (Rongping & Zhongbao, (Choi & Choi, 2015; (Shevchenko & Stukach ,
Cuhls, 2004) 2008; Li, 2009) Shevchenko & Stukach , 2017; Kuosa, 2011;
2017) Zahraei, et al., 2020)

diofinnsunnnlasdainainvesUseiimans danu tasugha wda TuiiUsznedts 4 Sanafeadestu
ldmdlafmends Tnsemignmsuidnsnavesspmaduuludiasnsulanadedt 2 defestinsiiugdssimandaasasu
msauIngrmans waluladuazuinnssudanuumiendunisd suaingainuasnssuluggagnaivnssy
faugiinnnsAndng nmagaamnssuazlinseudusuiiewnoniedonslulszina udgnsaanslugiegausn
fiaundnepdstu nanfe mstheveawaluladiinnnUsemeaiiasyudmenenindUsymaiinndsiauw Tnedinisves
Ussinad Y uuazdsalusimfoudufo nmadalivnidandidinamunesdausssndued i owaunnalulad
wazinuerasnuludssina luraediinmduasdudsd omaluladidunlasinmadldfuninludenisde License
wazthuniaulidunaluladvesUssinanu

ulsuneiidaadunmsioveameluladsisgnrdndumnanmsiaunasugislulszina laiiazidunsdaaiums

I

deoonvosUsemaniva Aweluf wasdiu vioswlunsduaiuniansidelunnussma mnusd dnunrresnisunases
wazmaidesdianstu ilinsaduayuvesniafsianudistudie Sausddlunmviuasdduasdnsldnguuisyu
wazusssmenvuduiiuiioteliiinnisnssanemaluladlugeuiondu gnsaansivsaosUszmaianusiieiy
wszduinisatuayungu SMEs aaugludae Turmedinindldlildidungy SMEs suademundeudliiuden
Tudag Ty ludrulszimafunazdsalsdudanuadadsdulundind anisvesdglunisnindossudy
nsldnnsAnasuvuruisusudnduniaasugia wiidosanUssnadalusidudsemadidn Hadaduringe
vildsalusidundnlunsidugudnarsnisd msamu iefsgaliinamn@idiun Feinliussmadsalusdesianiiy

Y a

NuinrRLarlasuRansenunInginisaliasugiaannnitUsemedu dedfie armiiivednlusludnuazaniindsdandn
ﬁ&Lf]uﬁmLm'uimaLa‘wwmaﬁ'@umﬁm’?mmmiﬁ'gmﬁwiuﬂdmizmma&uﬂ TudruvesUsuinadui fidnwarlvgnin
nsadrlassaisiuguiaoddiiuyududuunn Fufstanliniusemenlus
Tudumsimuyaannslutiagiuresis 4 Ussina Sanvarlndifestu fe Snsufzuaanisinulnedlsuns
fidugnuluge 4.0 drlvluszuunisfnvidaud Ussaulvaudsseduamine sy ogq9lsfd Tuefn wWimunsly
nswanyaansetauanssiuluity luussmadsalusidunsiamnnguindn iWelnduussnuiidvnuelunisiog

lunrgeamnssudundn ndwiniussnumaiildsuniswauninueluszdvguaiduinnisduaiugdUsznounis
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sunianssuauiedagiugadudnuasidesiunivalutagdu Joiliiana Start Ups visdesUseine ususemaguudiunis
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afapansamATeuasianniusdnnsieluswaisuleugiiuusena

nadgen 4.0 Wulandiddnysedulan Yssinmaits 4 Yusmemeluladdugdldsetu udfinseiidstun
Wannevesdszine 38n1sidenmaluladenaeis Strategic Foresight natetduuinsgrulunisgasninuaiianig
dousgmeadinutnnssusigld Asfiinaulafe Whnunelunisld Foresight daauffaztinundislunisadrsulovioiiio
novaussdsntluounn uisuuuunmsnaleuisfiesnsnffianusinaiu Ussimaduiiuluds Society 5.0 fingremni
wmaluladuvaend oy gee1g 7 azu1nd uluowrandulnd wuideadutulssinanima i desnswau
AunniAinvesUszmmulitudeutnnssy dnludselusiduninluludududiduuinnssuwasnnsidefine e
vesdgmiAnanmaluladludaunAuaznginssufvasuly luvagdduddudsmadugihvemianssulanuas

o o = =& o

anauaululszmaduvdndefdhdefedsnnlusuanuaglissvmudanidninlunszuiumsaalevisagade
el 9 4 Uspmadnaditmansuasfiennadidaiaudsaunsotundudes i efnundsafdodslunsu suldls
oe9lsfii dufuustmalneduiianuviimevansdu ddluilsnadiomnisunases insvshouardsen mawayaains
wazautai g lumanaluladuazuinnssy wardnunzvesniaginaf ussEna s AE udregunsnan
TUaszmaii Ausagnnituaznineinsuinndt s9uds nqugshavunlung netenvuildenalaensadefianises
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ANANUIN V. ﬂ']'iLaE]ﬂLLaZﬂ']'iﬂ'lEWIE]ﬂL‘VIﬂI‘L!IaEl (‘L!IEJ'U']ElLLﬁS{]ﬁ]‘DEJ‘VIL‘U‘L!'e]ﬁﬂ‘l]'ﬁ%ﬂ‘i]‘l]ﬁ'lﬂm)

v

1. a9AUsENaUNaN luNSAaNLaZaeNannAlulag

v3unvasnisateveamaluladdy d1dn maluladdliduiss@oviensednsvesningaaimnssuviitu

= o ==

WA 950D 9GITIUNIFUNTNEN I UA DA LAL/N5 0T UM DILU LA BE1Y HAUITENIINYIA1EASNINANTUNT wag

Y

Auningfidudeslalase luiezdunvuliibunenis Wy vevhinaiviounanesuiianilnanduldiavszina
pofaiouiidsinuaud nsusslulanseulatiaundnduisnisine msderswonndiady msldunanrlesuaand
uwwannlesufmeduduazuinisnsesulall wierniduuuunienisiiiennnisienuiteinliwinnuiinuaiuiu
& amead Lduanslifura drrmaluladd ludag vulyldnunedananiad esdnsdnaaly

v

12 a ado Y a 19 ] ' 3 o o =
LLC‘WLUU&Q‘V]Q‘UW@Ql@UWﬂLLa%llﬂqﬁlsﬁLLWiwaqﬁJaﬂqﬂiaﬂLs’Ji%ﬂ‘UIaﬂ ﬂﬂLLaﬂ\ﬂuz‘U‘W V.1 e V.2

asAUsznauvasmalulad (Technology Elements)

Aunindiiudioald IT Q

- - o o - e
(Tangible asset) \esile winsinsuavaunsal  wRafueiAuLUY g15aunas
v ded
funindndudaald
uaz/mialild A .
HAN15228N19INTATERAST (Results of scientific research)

(Tangible and/or

intangible asset)

-

Aunindidusiodaila
—— =
(Intangible asset)
i LL‘J‘:S’/ A nsatduayuniamaiia
unaanasy *

n : (Silva, et al,, 2018)

gﬂﬁ 2.1 asAUsznauvawnalulad (Technology Elements)

1.1 Funerlunisdeneanalulad (Raduffuuasdienen) fwieluil
1. funoumsUssifiuanunsal (Assessment) ludumouiissyrmudosmauastvanefiuviass
2. Suppumshdtya (Agreement) MiReresiumsinduladendensunisdnevennelulad
3. dunsunsUszndldan (implementation) Weldumstevenmaluladuds fiunilulFnuais
4. FumpunsusziliunauazUiulss (Evaluation and Adjustment) Tnsdulngnsldauasetn
zfinsusud elfimunzanfuaninuiadenviounannosuveasu dunoud Taduduneuidosnsiaasy

wazUsvidiuielilauseavsningaan



5. TuMBUNNIIABIMUL (Replication) wasaniilausuugaunaluladniunnudy uduneunisiiasiuy

wWialiaunsoasnalvlaedla

The 5 Basic Stages of
Technology Transfer

ASSESSMENT <

v
AGREEMENT
v

IMPLEMENTATION

v

EVALUATION &
ADJUSTMENT

v

REPLICATION

—— |

JUN v.2 agUasAusznaunanlunisidenuazatenanmalulag

Stakeholder

0€e
o0 e

040

TYPOLOGY

+ Sources & developers of
technology

+ Owners and suppliers of
technology

+ Buyers of technology

« Financiers of technology
transfer

« Information providers
+ Market intermediaries

+ Governments

Pathways

Criteria

* Direct purchases

* Licensing

* Franchising

* Foreign Direct Investment
+ Sale of turn-key plants

* Joint Venture (JV)

* Subcontracting

* Cooperative research

gements

and co-production agreement

= Export of products & capital goods
* Exchange of scientific and technical

personnel

= Science and technology conferences,

trade shows and exhibits

* Education & training (of nationals and

foreigners)

* Commercial visits
* Open literature (journals, magazines,

books, and articles)

* Government assistance programmes

Caterogies
1. Economic & Social Criteria

2. Administrative, Institutional
and Political Criteria

3. Process-related Criteria

4. GHG and Other Environment
Criteria

L2 A dunundrdgyaevesnisandula/eanulevigii eneneanalulad n1sa1eneanalulad

fosefunsaniunsveildiladiudssiiag (stakeholders) Fsusenauluiie fiimuimalulad Wveanalulad (udn

Hae giumalulad fldnalulad (Wu vS¥niensu asdns vise fuilam) dnasuuay

[

a

o

HU3A 71AST asAnsIEninelseme

waz aeAnsluualaminils dawdinurunalulagensdwulnensaseninueaud veesguianianisaienen

a o

Tnonsan1elusdng win15UssaIuuLazaINsuiioseninen a1 W AU3neinegsie dardunisiududs

Sudusiepudnialunisanenendsnmasganunsaaduayulaludid (15199 v.1)

a ¥ v a A a 1 a a ' ' a
A15197 2.1 unumutnikasn1sanaulavsaniseanuleutenazdednSwasonisanenanmalulag

(USuann Metz, et al., 2000)

[

- STAUIMWIA _

- syugNYW/AeNY |-

WUUNEAIUNTYITY

WUNeaUAINULUAS

- ylgueiwdn/deeen

gnsidulddaudes oo A 4. . , -
wWvane/usegela (Motivations) | msdadulaviseulsueidenadonisinenaamalulad
(Stakeholders)
QU - wWhnedunisian - ulguie,® (dengiunisamu)
T wRulsEmA - Whwneiudawondes

- Yleunemaanendians walulad wayr winngsy
- YlguNgMTES19TNANNAILNTORATNISANEN
- mswsnaaTukayseileutaUeAu

- undyainguunedulie (Direct credit provision)
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gnsidaulddaude 4

Wwane/usegela (Motivations) | msdndulaviseulsunenidanadanisdrenanmalulad

(Stakeholders)
ganuenyy - pausylewi/ils - dslasRauawmalulad/
(Private-sector o o - .

- @ukUannanIseana - mseeaulanianisen

business)

T T HanduULnUNITamu (ROI) - mssindulasuniseann
- USENNYA

. - madinduladunisamu
T USENTEAUUTELINA

0w - ulguensiaunines/Ananuaunse
T UTENSEAUNIDIaL/

2 arsTUeLEN - lassafewesmsiuteyainaieuen

(598 fudn gld - msdrdulalunisanenenmalulad

HINIMUG Law - fdenvesteamslunisareneamelulad

HnnTRuveInAlY

1a8)

o

- ulgvigeunsndy @xan, 113k

- madenmalulad (wine, fldaw)

Y

gl (Donors) - eI - AMSLERNLASINITWATNITNLUULNTIAALEBN

- swesien sl | (Development goal) - msdadulesumsasy

15UIUTEINA _

. Whwsnesiudunaon - AsesnuuuLATIndIITIBmEemMamAlla
(wWyn@)
L HANBULVILNNTAIY (ROI) - dadwuslunsdede
- newudunaeula
q - derivunlufeulun1su]su (Conditional reform
. D A requirements)
- whenursmion
3nA
FOVUTIINYTANA |- oy ngsitann - mswiuludleuisuazivalulad
- WIO (Development goal) - msdengiinsaluiiuseyu (forums)
UNGSD hmnesmdanden - sudenguuuulunisweunsteya
- OECD - msivuauleueg

- myUszyuienzeiuulyuy

(International dialogue)
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andduladiude ;
Y N . o = IS ] 1 1 =
Wmvisne/usegsla (Motivations) | msdndulaveuleunefidwmadanisenenanmalulad
(Stakeholders)
MZWVYMAVINTIT |- gy Sifugu - ASAMUANSENTITY (Research agenda)
ause (extension) . . . . .- .
- mNeUszgnd - mswesRaunanalulad/nsdndaulanianise
- anntuide/ U] .
m - msdeu
IRng oan , e
o - msdreveneng nsdrdulalunisanevenmealulad
- Iy . , ) , e
L mesutmmidete (erceived sdenvesreaislunisanenenmalulad
- pAusnsieNsie
Y . credibility)
fun9ive
qo/nNgulaeITnly - nsweunsdoya - mswensululawan
LR ARG DLE L - nslvinisfnen - aslusTuslumelulagilasuden
T deadiy e . -
- nsamaulasiuiu (Collective T ViangmsnISANY,
- =] 12 1 1
Tsaiseu decisions) *n15aeuinauleueinentesiumalulad
T NUTHTY - aYaRnsdausm (Collective
- ngu NGOs welfare)
guslonsigyena - avafnng - mssinaulalunisidende
- hudies/ qudnans | asnseyUlan - msdedulafiezSeuiiiuduioiumalulad
TomwuwsBIuen - ghsaednldene - madendewnimsiseudniesudeya
v v v oA A v A v
- nsdnswiumnuideiiovesuvasteyadildun

1.3 Yosmnnsignenmalulad
PaaneveanisateneamaluladiludesmaderiuiunisveieaainlunisUszme adlvainuaredueyiv

NAFIUVBIYAAINNTIN d0un1salvesseine way Ussinnveanalulad vidwuedivyianisiauvesnalulad wu

U

walulada geeg lursawaur ldauasyeaniaduimalulad v ey lusveslndosna natn vJudu

8azIdunveaImMaNTSaNenenuUeanlu

1. S2AUYBINTENEVIDN

- Government-driven pathways: lun1saenenmaluladlaedsguradud5isulesldulovieiile
Tussadmane

- Private-sector-driven pathways: tiunisanenenmaluladuuudevisssninunaensulaesyavi
naneudutewamdnvesnisanenennalulad

- Community-driven pathways: n1sgnenamnaluladfiisadestvesdseruiiesdudsdnsidiusy

Tunsindulavesuyudundn
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2. F9INVIN1T0N8N0A (Pathway)

2.1 9oemeialy (General Channels): nsaneneamaluladuuuldifsidosiunainuas
Liiffefldusiuanunadiun Ysznauluse

- mswasunu (Labor mobility)

- mslns@nen w3e Hneusu

- madfsdeyananaiia 1wy Tudvsdes muidemadnemans Wudu

- MIwuwmatayakuula (Open source technology development) %ﬂLﬂugﬂLLUU‘ﬁl
fidiaduangaanunsaueniuauaznszansluganaunsaudus

-msweunsinalulad (Spillover effects) tduni1sineunseg19ldidunianisann

v

lrunilslugsaudugludssimaiontu Fsdlngegluguuvunmsasuny egnslsiniu Biddesendenrmaninga
lunseadumalulagnelulssmane
2.2 11589n88ULUY (Reverse Engineering) vl u35n1s7 fuszdnsamluniswaun
wmalulad i ldlasnuasauneq wasidudunied i§ad aelunisoieneamaluladlnenisyielag
Lidfesunszuiunsanevenst1adunianis
2.3 foansognadunients Formal Channels: msmevenimeluladiinsgyinunssuiunis

Aauauly waz Idsuanudusenaniirveanalulad nesnegluduvunagninianisvensnainlusisssine
Wariuanudilanazdisliuenfunmiliredu §ifefufieuiAssainnagnsnisversainaainnislulssine
gaaasnaUszmea Ssuvadu 3 mneluajq il

2.3.1 Trade-based entry mode: Tuszezi3 uiu uS¥natursaldnisa1veiu
srauszinadundn §easiiunisdseendud1ianiense (Direct exporting) way M138oy (Indirect exporting)
n3en1sidonnisdaieingfiu vie 4 uduidquainniuuinsgiuresgndt uazn1syuddliuinimioveu
TAUUIEANeEIA (global sourcing and outsourcing)

2.3.2 Contract-based entry mode #o nsBandnaudnya Feduldindunsamu
Medon ausavinlivianednune fie

-n1suevlueugInn1snda (Licensing agreement) nued e us¥mduidves
\A3 pamaen13A1 (licensor) wazounaliui¥nd uludrsUssmainisndndudmiouinis wag ¥in1s9mine
dudmiouinisdandnn neldnismuaugunnesianisuarui s uiauassimiioimaidu Tnsasdosdng
Asssdonliunuisvul Wy uSEn Coca-Cola andszinaanigaruinildsmunednsliusem Inghding 1
wielyindnuazdmieiniesiudnuazieiosalueie Tam Tasluussmalne

a

-unsuled (Franchising) L auS¥naIu1sa198uA113 0U3N15IUUSENALAD

a '

Uszauanudnsaluseaunilanazdoinisvensgsnanulusisussma uidmausannasvidyeylidnsun Franchisee

nIauTEn ¥ edns ({aednd) lunisusenaugsna laglvidnfenya v aad aeanuien1sen ud1 seuvu

g
Arwdsmdenisnismatn malneusudievenausliyaaing manuauamnw Sdliaudisimiediuduyg
Fauans1991n licensing 7547191 licensing ¢l FSuavAVS Vol AVRIR B9UNaEMYITA 19U McDonald’s, Seven-Eleven,
Hertz 1Jufu

- dyynsIAnns  (Management  contract)  USEMENINsneengnansisUsine
Ielnonssusausmsnumudygn Wy nMsuimslsusy gddunseenludumsudmseuiu sxiinsanenenmalulad

23RN WeimyaaInsluUssmamiugewungsiveg1edadume



N =

- dyey1919man (Contract manufacturing/Subcontracting) A n1sAUTENYINE QYN

o

LY a a a Y o &

fugsiarselssnugaamnssulunaiamasznd iweddliludunulunsudnfudusendndumdusagundendming

= a v Yy

v3997199HARAUAMA LS IUNTauUsENBY (Completely knocked down) Ll edsuaulsidrawdnsidunisussnay
Jududdnsagy wu u3em Apple Inc. lad1dlWu3em Foxconn Tuuseimaiundndudily winindvinisnain
fanaduveausom Apple Inc. {Wudu

- &yadu wu msdeneamaluladuazesdnimuisiuiu (Technology transfer

o

projects) w3avnniduuisnneasrseravhdyawuuinamndngda (Turn-key projects) 1u nsasnslsenuiuuidntasa

o

o
o

Fudaurn100nLUY M9unY feads Anduadesing Tnsuisnasdedlinisousuyaainsauausoldiai osdnsld
unsziuAuwAiosdnsnandud ntuideulsmuliuiidwedeasansiidraien

2.3.3 Investment-based entry mode (WEefidend Foreign Direct Investment, FDI)
Bunagnsilénaamulasnssiuissmetudundn wasidosmndeddiuamugs Uisnazdosidnenmdumatuuas
fiyamnsfifieuannings wioneimaluladiduvesnuies Jaazannsaldisild Tasdsznaulude

- 39909 (oint venture) ey N1331amuszning 2 v3Endullandauiy
sndugsalunsudndudmieuinis dseyluguvesnisldiiusnamu uaz/m3e $auldinaluladnasnay
nweAu3ANTILIEY (Know-how) lun1swin n13aain uag N159ANIS Tnevsgosrnesafiaansnlunisuimsa
Sufisrouaindes way daassnausslovimuiinnastu fegratu UTEM Sony TaMuUAUUIEN Ericsson FaRauIEw
SonyEricsson 3u ifteiaiuasrsmuudaunidlugsivinsamuiay (aelud 2011 U38W Sony lévhnsdevuitenuaain
Ericsson 3anasusLies Sony Mobile)

- NMsas19@18nN1SNEALeS (Wholly-owned subsidiary) W3a7ii38n71 Multinational
Company (MNC) i unagnsuisnusl asmud sgrunisndniodlusiaszmaianun neialuudauidnudas Tnds
vitvluseUssmaiiduuisviuee Tasfidmesuidvusddeduesiomn deeratu U3Em General motor (GM)
Ustimmanigouinidunamuiilssnulsenousosudludiodne Wodugudnansmdnsosudlugiameiede dudu

- mswnAensesysAa (Business Acquisition) lumsidhgaainszrinasemedildng
murtamslaginfntudeuitnasmisssmadesnismuriamstugsialusiosiu Sefeg 3 sUnuudeiu fe

1. A5AIUTIUAANTT (Merger) LﬂugﬂLLUUﬂ’JUS’mﬁ‘ﬂmiﬁzﬂLLGi 2 gafiaduly

Thdugshadie Weiuanuudaundslunmsvhgsiauasiinanuannsalunisudstu Tag azsaunisuims masuiuanu

nasnuAUnSHdLazdIuIemU Yawidesgsnadmeiulugsiade

¢
£

2.5 910 9A5938 15 (Acquisition) TasuiEvnizui1suszina

Wlugefanisviesduiieldnineinimiegsia wu lwalulad lsanu i esdng asdut 1Oudu Fadymasanung

Tunsidudivesgsiariesdu ldeauazdnslunsuimsuasmuau aguuuuiiSedndu “Win-win situation”

v
Y =2 = a

3.5 anse (Takeover) \uTsn1sidnd evunied afianis

v
< o

i elwleansanisuimsuagmindudivesgsfa Snuarni3d ovzmilsufutunisidrdonsesdnd uaanafy
pumsBaasoadiolifiodudwondiifier dufu dgndeihasliduitniunisgnieniegnidiasounses

- Wusdnsngsiawag/mienusinsniunalulad (Business Strategic Alliance/
Technology alliances) o gUuvufildausamiossudng 2 visn/esdnsdululaeydonnasiu St muouas

o

yausgasAsiudu neldiinnisuanswnalulad aaud inwelun1sufuieu naenaunisadvayud aiu
waziulumsaniugsna Wumsadeenulaiusevlunmsudadulusainseninwsywa saufanisasienisliuinisiaau
swfuldninensuasursanudsnieglidmnedediu endiegradu aenstusenisUsemansiusiiiu Sendn Star

Alliance Usznauluseaianistu 10 anevlan 158 AusIuiiassrinusSTmenvuiuLvnInends /aa1tuide wWudu



S o

o & [ a a [ v A
wsegslanddyrosnsiluiusingmegsia wiadu 4 dnuay Ao
1. Defend: n15¥esdugsianazundesnaingsiandniinueuduiney

Y a £% '

Tnoduiusinsiuginnaalugsiadus wu Kodak fuaniiduduiusinsfuu3em Cannon daudufranndosmesy s

2. Catch up: 158319 usdnsii olanaalius snauesaiuisouy sty
fudmanale 15y USEmuaiia (Nestle) Miduussmdndlnglunisndnesvedanuslundndusionnsidh fiwainfe
Kelloges fath waviia Sudnsruduiufinsfuusem General Mills Wugiu

3. Remain: Mt ustusdngift oad1samudauns ssiiunisenduay
laildgshandn ielrgshaiaduvesuTdnannsoasesmnuduirvemuiesty 1y UF$n General Electric (GE) Feilgsia
vanAendanu widudUszinmadedddlaansedndfidududlussdudug Jadenduiusinsiuusoniiiufiiedns
8013 duge TadTny 1w

4. Restructure: MsvWusAnssullounannshssiaadufiueninie
TUananud grmguesmuiwiliuszautam §serauiainniseinaud ey welulad nie AN R
arudyresiusinsarannsatisuiudgilasiaiesdnsviegsiafidumaliaty

234 n33udugsAalmiiaszuy (Greenfield operation/ Investment) Ae ULUY

ﬂﬂiLéuqsﬁQIMﬁﬁﬁwumeEJ"LG’T'%’Umiaﬁuaqumﬂ%’gmaﬁaﬂﬁulﬂugﬂLLUUmiLﬁz’J’m a1auuudNUMILs U daEse
TnoUszinad mdsiaunaziauedoiausi uraulaud elis sAaannaeuszimad wamulutszinadug
Tne¥guianiaasteatuayulududiag 1wy e1saziimsauedoiaueiiiuussloniuazlonanisgsfaliiuuiom
seminUszmaiidesnsitluamy 1wy nineinsuywd Aau dnnaieioes 15sau szuvaduayy walulad uay
My iuntg (Jusiu

o

A15197 2.2 UszinudAggdragyuazdadeifinadenisidendemnensaienenmalulad (Usuain Metz, et al,, 2000)

¥29914 (Pathway) Uszihudaguazdadeifinadenisidendamis

A15T0Y18lNLAT R

(Direct sales)
- Anslaved

- anudniulsvesn@ndiue (Product compatibility)

- MN53UT0UNIFIU (Standards & certification)

T NTUINITHAINISVIBLAZNITRNDUTH

T ANHANNNIIVRIINTIMNY

- suffures System integration fisdunounisléiluldem

- AnsUseiudemnsuRnanuansa (Product liability insurance)

meigsAiaanElasing |- g sadumalulaglussne

(Turn-key contract) D ,
T NTLEAUDTIAMUITUTENUTEINA
- m#n

- MsHneUTHEYe
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429N14 (Pathway)

Uszihudaguazdadeifinadenisidendamis

N13933nARS UL

o
o

USEnuifsusIlneamuas
WaensHanewan
Y9ILDININA (Wholly

owned subsidiaries)

anunsasuamuEseunsRule
WlgueN1ASEAIUNITA Ui SEIMe
NNSAIANISNVUIAVBIRARIUUSEINA
Midsean

nsdsnanilsnaulszna (Repatriation of profits)

N33y UJoint ventures)

annsnfunrandssiunsGuld
asaundesninddunslyanle
NsANANISAlTUIAvRINAIA U T
nsUsuUTRandueliaenndesiunain (Product adaptation)
N1358y Useidlu waslasamesesniuiuaiy
wlewrensamulusinassinaveaninsy

Addsenn

nsasnanilsnauuseine (Repatriation of profits)

nsueuluayyn

(Licensing agreements)

myUntemindaunisteygn
nartuUssmeluewnauazgnsmanslunsiluussevdiumd (MNC)

A111505UANULFLMIAIUNTRULR

NSNBNHUsUIAIS O T
UITEIINUIEINA
(Multilateral development

lend

avudndulunsanfiunsujsuddaseasng
nsmUsEiuwazAU e leuAsAnYaISTUIALALLT
FNTIHARDULNUNIUATHFAIALNITIUIINNTANY

N32UIUNITIAM (Procurement procedures)

m’mﬁ’aamﬁﬂumsﬁmuma
gnsdamiuyudue
(Development aid and
other grant financing i,e.

GEF)

NIENNNMTDBUTENALUIIA
NsInaRuANNAIA Y MIIEUNIAIA (Multilateral agency priorities)
AnsannsavesUsemagsulunsindulaandeyaniuien

nsidusmveaiiduladudelulsemedsu
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Y24 (Pathway) Uszihuddguazdadedifinasonisidondasms

M39Ug matching, - awEnsalunsdnsmyssguvedunn

N3UsEYY, FULWT Y30 . .
T ANUNSONVDININEINTVIALNY

nsAAreARNNELY
- madnilayauagisnsdeans

- asunemsnddunmstygn

2. Wlsveilieadasiumadenuaznisdeneamalulad

nsidenmeluladfivangaudmsuvussmaiidaiaun lldmnefinisidonisneimungauionvingy
wigsanienisiansanansgnuitld funnmeluladinaiusiae welildmaluladfmunzausulasasisves
dwndenludseina Sedududeaimnudiunglunisusediua1veunainnisuda Jermglunisasdeses
feluszduienvunazUssing da21ugneienisgs uazdulouronagaamnssud fn1snsdiduannudidy
yosmsutunalulad FeheliAndusnnaresesavesngugnamnisnonyy

A15199 2.3 IfuansuuiAnveanisiauimaluladiimingauaindniassgenandsedulan lngursauiiiu
nsas1enlsannuinnssy nansenunediny n1sldmalulagszaunansdmivlssimamauiamug n13iasseiuss
nslfinaluladuazuianssudunagnsndnveanisiau Usswa Wudu uenaind a1s19d 2.4 Tduansnasld
insesflomalouaifioduaiuliiinnisairuazironenmaluladluussina Jsdesiinimianudilovosguassasing 4

pg19sauMunaunazindulanndanmaluladiasimuniuduseold

M19199 2.3 A29E19awLIAANEINUNITTRIIIWMATULaENMINTaNIINTNATEEANENS (WedadaR, 2543)

uniATegAans WuIAR YazLdYn
Joseph Uadudrdgguosnsiau | fuszneunmsiidianudniisuezdudiidenassuinnssuuazi
Schumpeter AOUTRNITULAZAIM walulagluldneuddunarmdameviliiAnnlsla
(Austria) asaveuszneunts | JuiiiiAenausslovimasugiavesseme
Semonde de winnssudamansznuse | Semonde Wiumeiunistihuinnssudiuiiioansiuyunisnan
Sismondi (France) | daay warsmfignasaztelifuslaalasuuselenifud udliviuitazyi

Tiuilnatonandnnntu lumenduiumaluladvilmantam
myisnudlotanldumuussnuaudaneluladfiunediug
qmamnsammm’lmﬁLﬁﬂﬁuﬁamﬂé’ qmmmssmmmﬁﬂﬁ
Tilanunsoudstufiavdumelu uenanntumnwananunniiu

AudBINTsteNasinludinganisainiuasugiala

George M. Foster | mswamalulagas | mswawimalulagidunssuiunsidudeutisfeainiuniaus
(US.A) Julumunisidsuudas | Aunmswdsundasvuusssulien wgAnssuvesUszanauludn

VIANGAGH wnnINsasuklasuingvsemaialya
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walulagseAuaanialu

uniATegAEns WUIAR pBGEHEED)
E.F. Schamacher | wAlulagszaunans nadenlfineluladsefunanstumnzauiussmaidsiauies
(UK) WiNgauAUUsEINA nnligeendudou fimadauariBnsiieuasmangfuauananse
AR vouussnuannglulszmalnednsinanmnisaniigania
nswAnuUURuEY wasosnnsldfunulunsduiunudising
walulagszavgadudununn geunsyaieeenlulinitewns
Feanunsamunuuazsuiunslilngnurluuiliiinug
mamnaluladuineu
Saint Simon Idmaluladuay Huifdaesuliifidormgmanedauazineeans
(France) Weans IngldauawnuanigaavnssulaediinInemansuasingnainnssy
TumsiauLAsYgia Hunausasegislustiaraluiiansuf iinS e
ASaRAITYT 17-18
Mesarovic (Serbia) | Waundanailvidl Tunsiwalulaguildlunisuds asinddinssuislunisudniie
wag Pastel 358U TNROUL Usnaminensitesfgauslyinananiililioniu llldnwan

T Tausimlsagsanfunae uenantudiealgnilinuludsny

Usgimamaaiam Tinasserussadlu Widdntidenisusevda uazaingilaly
nseusnEnNIINTeile
Friedrich List & nsundesAunses maiangaamnssukarwaluladidundmdsauiivelinie
Adam Maller geannssudumig nsmusIuLazulinzan lngldlavuiuanuaianse
(Germany) v833gUa TUNMINENEI0E14AEY UATTUIAAITILYININUBILNDALATBIRAY

Y S o o 1Y a
ﬂ’]iﬂ?@]’;ﬁjﬂ’]'ﬁmﬂﬂLLWQﬂ’]‘HLWEJIJﬂﬂE]Wl‘iWEJ’]ﬂ‘iGUEN‘UWl LLaS‘Uﬂ‘f]EN

AUATBIDAANMNTTUTLAGARAAN (Infant Industry)

Frances Stewart

(UK)

msilSeuiisumaiiauag
NIAAUAVUINNITHER
(Scale) 1Hudruddnylu
msfadonmeluladd
Winzaud U TEIne

ANSINRIUT

sdenmaluladdmsulsenalausemanils faquSauriieu
wallasnegindudnvasiildududiulng (Capital Intensive) 3o
[ ] 1 . = o
ussnudualng (Labor Intensive) $I8IN1SARUATUIN
Tun13W@n (Scale Of Production) tesannmaiaaiulug)
Tudszmandsimundaaundn nsdenldlsaaauauinan
gauwnnzaunit agnalsinny ludnazdmeluladinluludssinala
< ' v a a a o . N
Anuazneliinlymszuumsugianiansue (Dualism) Ae
wuvadelud (Modem) way wuuwnn (Traditional) FIWUENTENING
ALY lunEes (Urban) wagauun (Rural) inliAnn1sdneu
Tudlssazvuuniidnslimintu Jadulymludunisnszaesels

Inguanafisisianiluaunguiosludinuiniu

Thai Young Scientists Academy (TYSA)

133




UniATYgAENS WUIAN

=)
YATLYA

Gustav Ranis (USA)

welulaBfnzauiuog
AugnN MU IUTEINA
ninenssTUTIRTITet
Anunelalumalulad
way Srevafidany

faansitmalulad

v

Y

Y

Tunsandenmaluladi@enisasiinladeenusenaumuan Ny
Uszine ninenssssumanl enunelalumnaluladuazssesiia
Figaensldimelulad ensegouimalladaunisanfussauidn
NANN 13849 msazdemaluladasielm (Modern technology)

MIBNSTaLUUIaa0a (Second hand) tudu

Environment for Technology Transfer)

A1519% 2.4 1sesdamsuleueidaasuliiianisarenaamalulad (Policy Tools For Creating and Enabling

wdasiiomauleung (Policy tool)

gUd33a (Barrier Addressed)

dauiitieates (Relevance) :
Pathway*, Sectors**, and

Stages***

SPUUNIBNTIUWRTIkaInTIa T veunalulad

A519TAAUENITANNAU
winnssuliiuusenmge
A5198010UMSANYINIIAU

WANARWINGANERS

DNUIYANUALAINNIBNALULAE
wazuinnssumensUTuAeugy
=] = 1 a
LUUVSDSEUULASRUEWALULAE
59109 N5E¥U NNSHAA BIANT
ASENBUTY haY AIUFUNUS

YoIgnAaLETIMIINY

fa o [

- %WQQHS’JQSLLGSWWUWIUﬂWi

Uszenmwmalulad

2

- vmanduimnauiuasTinyy

T wANUIITIngmans

FAINTTY waznAtAluAIALEATY

- aA3eslonarUnsainienis

o

NAADULAZIVY
- mm%aﬂaﬁlﬁlaﬁadﬁ’umsa%ﬁq
ENSAENSLAENITRAILIAAIR
T IANISIINNGULUY forum
Woaderusiuiloseninenady

LaTRMaINNIIN

%9991 Primary private-sector

driven pathways

- g Primary buildings,
energy, and industrial sectors

v
o

- dupeu (Stages) : NnTuneou
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w3asilomauleuny (Policy tool)

gUd33a (Barrier Addressed)

dauilineadas (Relevance) :
Pathway*, Sectors**, and

Stages***

ls9a9iug 1N NAIALUUAENITAT 1N SH S MINFE UL N ST Tl

WINTIAAINUAINITOVRIBIANTTEAU
Poauie laenmalulad
winaule
asvesdnsiilugsiafiedsnuiiie
aenemnaluladuasinueli

YYY

A519nalnlarnIEUIUNIGHID

AsanenenwAlulad

nmsidenwaluladlinseiuaisu
AUAIAYUDIN IR
nityaviesdundaundaniu

walulagadeluy

TRUSITU MWILAENITESI9ANY

o

dunuslussageniuyuyy

PBINL VNYBIN

npdw: welulagnisussend
Falglanunnaipaiu

v
[

Jupou: MIUTTRWTLUSIUTEU
(Assessment), Usziiiuna
(Evaluation) wag NMS&E319WUU
Taounalulad (Replication

Stages)

MIATNIANIINTINITOVBITN ITUUAZNTHEINTUARS

A519TAANNUEINITOVBIUSEN
2IANTDATY MhgnuMAuguLa,

A0UUNIRY, hay Q’U%Iﬂﬂ

TdanunsaNazrusesdiy dan ¥an
W wag Ussgnamelulad

Mmsngaule
VIAUARUTBYA
NMAUTEAUNTANINUNITIANTG

Ygyneudausssy nen uag
AFAS9ANNEUNUS U ETa?
walulagnalmianaansnane
Wasnnldfinsasnamnuanuise
Tuszerenivean1ssnwseauns

A59WInnssY

Lianusesaumuivasdnsduive

YeNMTIeUWaTYIINISlA

YOI NNYDIN

AAE: NNAAEI
JUADU: TURBUNITUSELTUY
WaUSguigu (Assessment) wag

nsUseendld (Implementation)
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w3asilomauleuny (Policy tool)

gUd33a (Barrier Addressed)

dauilineadas (Relevance) :
Pathway*, Sectors**, and

Stages***

nsavuleuIes

ATYENUNNIA (Macroeconomic policy frameworks)

Iimsatuayumenistulagnse
WU RuUMY RUgATYU N15IAMN
gunsalvseuing Buf uay

}%

ANSAUTEAURUA

Y
Iimsatuayuaunistiuluni
g3 19U N15ANNENTAMY
Jusiu
Uuugauleungnismuagnisasu
neelsemeie lailiinniside

RUGT

Usuugsngsudeunanistuie

Tderansanenanmnalulad

- gndensifauviaamu
T AU UTEEEEN

- adihdge

[ a

- fidnRuile renilega

I lilanes
- fulgungaunEnelulaysenang

Ussienliiiatios
T ANUEIUNNTaY

- fingszsfeuiunissuinsi
woziuluvseinmsiiuguad

Taligane

- dwgehlvisunasiadousanissu
ALLEYA

a

D G SIS

T ANUEBNINNNTENERAY

- Yeana: gatesiunYemn
TRELRNIEAALNTY
- ylgung: Wleu1eniseuay

nsayulusinalseme

TngengluniAensu

Jumnou: NsUsTEuTaUSsuey

WaYNISES I UUINaRNALLLAE

a010ungvaneuwieIf (National Legal Institutions)

A319ANULIUINAIUNTTUN T4

nindaumstygrvesuseina

a519N15UIMS NTPUIUNINN
ngvnefidunniieliAna
Tsdla nsasiensiidiusaalu
nsmvuauleuemiugua way

NINTIVADUDE19DATY

WNAILDNIASE T

NOVIENELNEARA LGN

- gensundemingdunisteygn

- danudssnunsyindyan
AUNSNIFY IuN e

- msAesSUTu

T PRI YNTBIN
T AE : ANIAEIU

T URDU : TUNDUNITYINFYYN

(Agreement)
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w3asilomauleuny (Policy tool)

gUd33a (Barrier Addressed)

druiiiendas (Relevance) :

Pathway*, Sectors**, and

Stages***

N13UTONINTTIY

a519119 33Uk TOUElEUEN 1

aovuiialminnisUeauly

asnavunauluniseantususeshi
Auaavu (certification) 3184

MINPFOULATIANG

- vadeyaifgIiuamA ey

AdnuzraumAluladuLayHEn

T IMRENUIBITINNANANNTD

Tunisauaugua v3e Tslun

walulad

- ‘U’Wﬂﬁﬂ’]ﬂ"\«lﬂﬁUﬂ@J@LLaLLaSMWﬁﬂW‘LA

NNATA

PBINL VNYBIN

NAEIU 1 81ATT NITANUIAL

PAFAINNIIN U WU

JUADY : N1SUTELAULTY

wWiguieu (Assessment)

N19WITAINANTENY (Equity consideratio

ns)

v o A4 A a I3
VLA DN IATIZALATHNDUTH
WaUssllunansenuynedan

foeiin1suseduNansEnuNIg

o | A P a
deaunaunazidanmalulad

afenalnsedmsugiidy

Useleay

Laifinsiasanmansenun1adany
PEANNIEN R
Aildlddudsusdiuenaviili
A9PULEAIINNITANENEN

walulad

TBINE: NNYDIN
AAEIY : YANIAFIU

FUADY : NTUTLLAULT

Wiguigu (Assessment)

anslunislaonswens (793)

ATIEOUNANIENUTRIALUlaTlY
Frunssuavslunswsau (Property
right) @nslun1saLfiugusnge
wiulviyswuidins vie dnsly

'
tval

nsyaelvinngideyselol

Lifinsfuasasdnslunisly

NSNYINTTLNLIND

PRI NNYDIN

AMAEN : NneEINnly

a

fadlnau

n5Ivemas i unAlulad

fianlassadefiugiunady
Ieransiazn1sAnwlagaing
anduidunasy ivide
LAZESNTTUUNSANYIAUDTIY

wazsunAdalALdawng

amulagasslunTidouaziamn

Lifinsasmuiunsidouagiinim

2819 NN

Lifllasasnaiugiuna
InermansLarNIANY)

2819 NN

YIS VBINNNTULAGDU

MESTUIALASYUTU
AAEIU: YNAAEIY

JUADU: TUNITUTLLAULT
Wisuieu (Assessment)
wazTUgAYNg Ao N13AT1LUY

31894 (Replication)
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3. guassalunsanenannalulag

o [

guassalunsidenuazaenanmalulade1alintusenitanagailnnuuanAiuANaN YL YBIN1ARRAIINT TY

snvazvessEinaauImTemMaminwmsomaeglutinudsuriu guassamardfinusnisvaupaudaya yaains

a o

laieane Jgyminmanisidesiasiasugna Wy 1akaaudunu danlddtege lssmauiate uag ulsuieiifniy

o v v a 1

A1un13A1 Wudu uenantiu Siensviaanuianudiladnnudesanisiuiaiwesauluiiun Jedindiugsia o

]

mmLﬁaqmqﬁmﬁuﬂqumqmiﬁu waz Tesaimiiieadestuaniuty 1w 11Jﬁﬂgwmaﬁﬂﬂﬂaqamuﬁmwa (Metz, et al.,
2000) fheghwweslymiistuiumssumalladuesUssmamdaiannd &

3.1 wialuladfivseinardaimmunsuidungnegiimnzausvanmilunelulsema wy wmaluladfidiuly
Tumsldtngauiivioin wie luldedefsaninesdusznoudany 1wy nsnszres1eld 7l LA sy
Fovilinamsndndamnuliudeduiimmandudsiuilesifionsulandnanuy Seedliineluladvesuszimaiiaiaud

Wunalidasianisnena Wusu

v
a '

3.2 33UUNRBININIATIALELD (Technological Dependence) Hunangfian N1siaNnsageTua Nl sEno U

Y a v o (%

anaUszmelady vnlilididudeameisuadimseduainidonas Wawidieaues dnvasdininluainnisde
waluladiduwuudniagy wie nsdnsiiuiuuignanenfmssdedn weluladiiedululssmaianudss
ABNITAMULINNTINSTRLTINANUTEMA Y38 ANUTeluAnunmeasuaainstulseweaiiosnitinausewme Gaudd

Tuszardu waluladainersuszinaaglinalsslovinigsialudszina waluszezenifaiuisadunau
ANuAmtvesUsena lunenduiu mnlaldauauisanielulseme fauildnasiiogdniavsolafiussdniam
eananniy luszeze1d qaesulaziduand vldiAanisnszndnuazysvmuianuaiuisaludssine

Waunsauiulamalulagivungaudndiie

v
a =

3.3 n1sdevrswaluladdulugdnifad uluanineainldauysal fs 1. dredvrelaiovlunisroses

U Y
¥ v

511919 0Ny Vel Tuiudeni edieudnaedlunaia 2. {¥891AANAM15AN1TYINTTUN UFIY

Y

7snduwnnissuienmalulaguisussiand dednts andndy s1av 91eeenluduansdanisvinniiug
AUEIETuAIuITINIg MIRY nrng arnnsAdniiy vlidndudnuazvewmainanmynuIavsenwynuIn

Tnganansadanaluguwuuls fsil

v
a o

-{urgwmalulaganunsad Wennasuazidaulusieg lauaminesdided Tennaunaidnasli

dnsmanauwnuguwifueiioAuveansiludnain

a v

- wanpuwnuildlanlusuuuuils ieannisasmuuindy @duieiiuegluuigng

o o

v) wedadinnls

Yy Y

MnMITBALATUNaNI (intermediate goods) l#iuf WingUnsal exlvia uas U3MIMEAmmsuigzude
-asagldsuranamlsgeuaznisduasesgiugidinain Tasn1ssidaiad nmnienisén

ﬁuaw’%ﬁ’wﬁmmiuiaﬁﬁ’s&JL”ﬁlaulm‘ﬁ'ﬁuﬂ’aﬁuiué’zyzgﬁfuﬁu?ﬁLﬁaaﬁummmﬁymmiuiaﬁ wag lagAuEINITa
vosemaluladlumsiasundaslendreils mnundsmildludumaduetraiene

oty ldnlunsdlagfeny fasulsuisuasinduaiaedesdisdeenuldiviovannaynea dadu
dsddylunsinsandstunuuasussleninnmstenemalulad Inedenhdedunadnanludnsulunemiuyude
uenaNtiy mMyinduyumsdsnufidudeddny wihnazgeenuazdudoutionm (nedatan, 2543)

lun1sangUassaiiu nafganusnasieianats (Technology intermediation) Fusifioanigmiinaindeya
n1sdanis walulad wag n19du Tedinaroduneulunisadrsuinnsay WoraeliifAanad enloswazairandate
sewisanntuuazdaslunisdum Useidu way weundinalulad wieniadsamnsoadienalni odatosing

S a

Antuluszuuld @1981990909n819 LU NUIBITULENIZVO9T] BIANTTETY NUIBIUUILAIUVBIUNINGFY



@ a

waluladszaugiinia 1Wudu deludagiu (n.e.2564) Usemalnefidinanuuinnssuwiand (NIA) Wudanans

=
[SL2N

o [

afidnuwaziussdnisumvy

4. \n3asiielunsAmidenmaluladiiierlugnisesnuuuuleute

downnsdadenviossumaluladiy Wuduniwosinssuiunisdenenmaluladuaznmsesnuuuuleuny
way nsl9in3 asile Foresight five 4 Uszmaldlunisdmdenmaluladdudund dweiosdoarnuinnssunis
Fruulsutoii ethlug nisesnuuuuleuts (policy design) §3deFeinnurAauazdoyaidoei i ol g1uldv
nsAnudadnseld Tasgud 2.3 lduansauuansnsvesdeonudiin “uianssuniafg ( Public Sector Innovation)”
Fadunwlugvesunanvosuniady lnsusznauludae ufnnssunisuleuis (Policy Innovation) uay

YIANSSUNISIAUSANS (Service Innovation)

Public Sector Innovation

Novel structures and processes that enable
innovation within government, such as open
government and digital government.

Policy Service
Innovation Innovation

Novel processes, tools and Movel processes, tools, and
practices used for policy practices used to design
design and development services that result in

that result in better problem high-quality citizen
solving of complex issues. experiences.

3‘Uﬁ 9.3 4g1v89A111 Public Sector Innovation, Policy Innovation, tas Service Innovation
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M13197 2.5 aAnuuandsvasnseanuuuleaulevigludagduuasuinnssunisesnuuuuleuie

a1n: Tumauleungludagdu (Current policy model) ug: nseanuuuuleuie (Design for policy)
FOfUANT LY gaNSUANTULDY
aJ;ﬂLﬁulﬂﬁ‘fjiym (Reactive: ig:nl,ﬁublﬂﬁeaﬁﬂﬁﬂﬁ (Proactive :
Jeynninnound3uALuuIgasv) Yostumatindeymasanduuuidagn)
wiulufaszuy wiulufauseanvu
msnseyideien lddeiedne A579LATD VBN UGN
Wuwleurwsdneanuazaan (Facilitation) Wulsuneildmsuinmsuazqua (stewardship)
Wunagns Wunanseny

wuanslug nisasraudnnssunisuleuie (Approaches to Policy Innovation) lun1sesnuuuuleuig
Froutanssudy Juuinieivainnateazdnsounisviieui doutung euesiad ssdonaznszuaunissauiy
A Ta191n15Anwrdi wans1e war n1sluldlunssuaunasii aedy gU v.4 Tduansds taseeile uaz
awsanvesuianssumsulevts desznevlddisuuimmanildnuaunaiuvesidrsmeenuuy (design with)
11J5ac§u?1'mmcy (design for) wag n1sluinisuserau (public-facing) ludsn1seeniuuuleuns (sovernment-facing)

(The Brookfield Institute for Innovation + Entrepreneurship (BII+E) , 2018)

|
TOOLS

There are a range of different methods
and tools that are available to support ..
the different approaches to policy Parhc1patory
innovation. Below are some examples:
A

Design for Policy:
Empathy, Ethnography, Co-Design,
Collaboration open
Service Design: Service - Polic
Service Blueprints, Journey .
MappiiE Design

Systems Thinking: g Systemic
Rich Picture, Conceptual Mapping, De5|gn for Design
Lever Dashboards, Geographic Poli

olicy

Maps Service <« P Policy

Strategic Foresight:
Horizon Scanning, Trends Analysis,
Scenario Planning, Three Horizons Experimental

~ Policy

Open Policy: "
E-Government, Open Data, Big ‘ Strat?glc
Data, Analytics i FOI'ESIght

Behavioural Economics and Behavioural

Insights: Nudge Strategy, Insights
Incentives

Policy Experimentation:
Labs, Prototyping, Evaluation, Expert
Outcome Testing

JUN v.4 unuivasnsauuazuumslugniseanuuuulsuedtsuinnssy laelinsldiaTasiie 3n133auiu
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A1519% 9.6 LUIINITERNULUUUTIUIEAIBUTANTTH

HUINNTTDDNUUUUTEUNIAEUTANTTY

= ]
F18aTLRYN/ LATDIUD

1. M5AALYIRBNLUY (Design Thinking)

nsAnidseenuuuiunszuaunsiltuywdiduguinans
Tneldnsmageummsudtamiiedesis warldnissudle
seninanelulaznieuennnsglagianisusssnvuy
wenantudll mseonuuuiielfuins (Service Design)
Uszauldibetu Tnethananmsesnuuuunanlosy
favia usuusyaunisainasldou User Experience
(UX) wag User Interface (UI)

wiesdle: Empathy, Ethnography, Co-Design,

Collaboration, Service Blueprints, Journey Mapping

2. M3ANLTSEUU (System Thinking or Systemic Design)

mMsAndeszuu Hrelidunmingidudeuwasnsdonles
flamerfeiuuaziu Fansidsunilaterilvian
wansznulugiladedu

w3aadle: Rich Picture, Conceptual Mapping, Lever

Dashboards, Geographic Maps

3. MIAIANITalauAn (Strategic Foresight and Futures

Thinking)

nsaanisalowien Wundeuluniseenwuuuleuieningy
Tutagduiieiauedeyaddnliiugndewihnisdnaula
(Decision Makers) tionaunuligownnvasuseina

A A ' . . <
\wssiloadne Horizon-scanning ansnsaldlunisgmsun
AudIRAY Lswgha Awnden ua elulad vl
ansaaunulussazenle
LA38434I9: Horizon Scanning, Trends Analysis, Scenario

Planning, Three Horizons

4. Wgurewuullalridiusiu

(Open and Digitally Enabled Policy)

\nsestlemeiuiivadiliandesinsssninasenvuuay
a3y ilvnsiauuleuglnafssiuanufenisves
Uszanouanniu Snanwesunsnavataglfiians
dsrasumpwesszwliietu Wy
msdnaiuauddey [Wudu

Lvﬁ'mﬁa: E-Government, Open Data, Big Data, Analytics

5. N159BNLUULTINGANTTU

(Behavioural Economics and Insights)

msldin3eslions@ningieasimginssulvlves
Uszmwu Hegliniseenuleuiglanadnsluianiam
o913 Wy Msaduayunsusaae iy Wudu

winadle: Nudge Strategy, Incentives
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LUNN9NI5NLUULEUER8UIANTTH NUazLden/ LA58938

6. UlUILLTINITNARDY Wilvhuluginseenuleuelnglivinguuszney
(Experimental Policy) (Evidence-based policy) Fadunmsvageunansenu
vosulouglunnuidugie weliiinldnaviolilinauas
ihlUusznounsdnduls Tnvdulnajinyinlu
weaufuAnislumen

winadle: Labs, Prototyping, Evaluation, Outcome

Testing

5. fatannsindrfumalulaginasyaiu
5.1 wwnadesiulunsdnddumelulad
Tun1sdaarsumaluladnieinernisidanudndudmsunisiauiussimanuuny 1. Wi alilaunda
Watafl imuizauiun1s3savin Technology transfer roadmap Yu 7 usnulasinislalvdeuuzdnd sedu

Wieiduuwimsdmnsunsdnaduiivnzauselululasins nefuualiinast 5 nas dfivanslugud @.5 laun

Unmet Needs of
Socio-economic
Sectors

National Plan Financial Reality

Science
Potential

Capability of
R&l Actors

Evidence-based / Participation/ Scenario-based
Approach

5UT 9.5 wuamatesdulunisdnaduinalulad

o

- National plan ¥3aunuszAue1d deaztiuulouisdifg oy mnuanny 19U, SIU0UWRUAITARIUN

o

Uszinedu 9 Horadenleslugmsimumisinu 1u. emzmaldiguiu

- Unmet needs of socio-economic sectors #39AI14ABINITVRINIAEIULATETN Az dIAY lneay
annsoasvioulddsterinwesmaluladiuivds safmansenuduinannaluladi

- Financial reality #3 aanad ululdnianisiiu W udndaded desiarsund ol ulatnae
aunsodndenmeluladfifveuamnisldautssnuegluamudululfuesiimassuasionau

- Science potential viseANudulUliMAnens ssuansdannumdenvesfiunazdonenenmalulad

Y

v A

duAe Suazdedlidnuninguieaned agiiouginaluladlnyilisg1edused@niain uazearenemnalulad

L] U

o

efpavhmihilunsienenssdnulalusluuuigsuamnsaseuiuasdesentalusuiag
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- Capability of R& actors #3adnen e lauluienis 1u. FalinudAny iesaingiduiiieides

Wisuladauszuuidauinnssui asyiedvasuuazadvayunssuiunisateneamalulagaina1sussina

Tngo1aminesIninasy wazgUsenaunisionyuiiieItessie

v
v A v

Fansinanduiiagiedddinaeinisdndulafiainisasnedalaandeyalssinaneing q lawd Teyaidelsedny

N1TWANIAIINLAUVB LT 89815y (Participation) wazn1sia1sananIunisalidugiu (Scenario-based approach)

v v
v A

Fasuiasgldnisdndulavuguvesioyalausydng

5.2 inanmsdnaidumalulagnaisyaiudosiu

Wel aigvinauiula Wi elvnszuiunisamdsnidulilneaenmdaenussidouisnisanidunislulasanis

AuguldTarinasiieldlunisdnaidumalulagiiaisywdudeswiu lagladarsauiandenusi

Yosfivinwlasing welaunsaianaeiiissiuinseurgulunniifidennsanusunvestseme waglaldnanisfinw

PNNUNANUARURTUSTA VLR Wfansansiniy warduaseiladunusinaysvasidensifiuanslunnsnei 2.7

= o ' s v o o aa v
M990 V.7 91'3E]El']\iﬂ’]iaaﬂLLUULﬂm‘ﬂﬂqiﬂﬂﬂﬂﬂULﬂﬂIuIaﬂVlﬂ?i&NLuu

aneud | tnauginisidenmalulag Aa5UIe SLAUATLUY ANTYIUVDITTAUASLLULY
Anuddlunauszay | meluladninudAyasgnussy walulaggnussgegluunug
¥R g lUUNUTEAUYA F9819 NSANEARSVIR LAY LAUDU
. 5
VUGTIA LHUENSAENSUR Tusedunad srududuu
wleuneuasensAanInIu 893U, 17NN 3 AU
1 W UWRILLAT YN LA IR N , .
o walulaggnussgegluunusediu
45 L UusY 3 a & o
1R LTUTIUIU 1-2 b
wealulaglignussyeglunau
1
SELAUVG
anuuldldlunsdom | anudssnisninennsedlu walulaginuAsens
n$NeINg youwnidululadnsuniieau ninenseglureuwaidululs
/ wse18lulsema Fansnenns NIUTTYLAY WATTZELYN
o | = 5 a ' aa
faNa1ITINDe SUUTTIR Toefiniganululsemnani
UAAINT wazkIan Lieseasuns UAAINTNIaNRLUAD uazlius
deneanalulad suUszanaiidnluogluunuundn
2
Tagtudmnannunieuni
nSnensmnalulagfeanis
wiogluveuiwnilululely
3 v
seeve lnglaussegluuny
Yaagnululsymannegd
YRINUIITDLED
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'3 =) =
inasinisiaanmalulad

ANasu1e

SEAUATHUU

ANTYIUVDITLAUASIUY

Jagdudwnanunsaunimsn
gnsiiwealuladfosns
warsnuardaadiiunisngus
UNITAMINSNEINTAINGT

Wiaseasunisatenennalulag

ANURBINININEINTogly
youwaiiullsdmiuniieny
/Uszaifudveanelulad
wionazamulyl dansweins
FINaMTINDY SUUTEUNU

v

UAAINT kazlIa1 Lo

Y

fenennalulad

wihenu/Ussmandudives
wiAlulagnTeuazaaumsnens
Sy Weaenenmelulad
Thwanhsanuluysswndlng

wazlaas1eanusInialinan

whenu/AdJssmanidugves
wiAlulagnFauazaaumsneIns
S mnusewdlveaunse
i@uenalnvetennasiiiee
Usslowdlildunnty fsenals

v 1 = v v A 1 &\ v
aSeanusile s eldila

nhenu/Usememduaes
walulagdslainiouazasyu
nSnens wazussmalnesndy
L4 o o v
LADINAMNTNYINT LU

dulng)

walulag

TanakagkulluunI9ny

waluladuanstalonialunis
W wagdnisgnnandna
Tusgeunuluumumalulad
vodlan (WU g1uteya Frost &
Sullivan gm%’auﬂa McKinsey
F1utya Gartner $184MUY8Y

World Economic Forum tdudu)

waluladiduduniaves
winltdumunalulagaeslan
uazlauanadslonialuniswaun
Tnggnnanifidlusieaulugiu

[% °

Poyadnuiusnndt 5 g1uteya

welladidudunives
winldusumalulagvedlan
uazlauansislonaluntswaun
Tnggnnatsluseanulugiu

Toyadnuiu 2-4 grudeya

walwlagliusngegluseay

lugrudeya
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dduit | inausinisidaninalulad AB5UNY FTAUATHUN | ANTIBNNYDITZAUAZLUY
wealulagusngegludeya walulagusingeglunanis
wang1uAsUsEant (Evidence- TATVUTIUNR wargudeya
based result) Femneia 5 ansung Inveglu 5 Suduusn
HAN1TIATISNUTIOUR YDINANITIATIZALUTITD
(Bibliometric survey) (Topic) v 9
wazgutoyadnsUng B ,
walulagusingeglunanis
AATIRUTIUTR Laz/n3e
3 g1udeyadvsUns lawegly 10
SUAULINVDINANITIATIZII
wade (Topic) 1 9
walulaghivnngedluns
1 AATITRUTIUTR
wazguteyadnsing
KansevudeiAsugiauay | nansenulusvezdudtoirsugia wAlulagdwWansEnuagwn
dapy wardInNYDIUTEINA LYY >
mMsiulnveINanfusiuIasw
YeUsEnNe (Gross Domestic walulagdwansgnuuiunan
‘ Product; GDP) msdaidsuuag ’
WAUIENAIVUINNA ALY
, 4 3 waluladdamansenuloy
g3 (SMEs) N13anAuaoNE" )
Tudsnulve 1Hudu
dnenmlumsiudenen | mhsmululssmaiifedeaty JagtulatinSotneainusiuile
wiAlulag walulad enessuazientu Tudumaluladiudy uaed
HATaUI8ANUAUNUTNI 29U, 5 wnltuNseNIERUAUENRLS
DLW waziindunuT oy
LBy
5 JagtulatinSotneainusiuile
Tugumeluladiuds uadslid
’ wwaldunsantunseelussey
1T
Jagtuiiveesnennnusiuiioly
1 Y
sumaluladilios vl
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a19ufl | nadinisidennalulag A95U"Y FEAUAZUY AMEINVDITEAUAZHUY
mhsnululssmanfeiteiu Jagduiimhenuninnunsey
wialulad Menasghasienyu Mgsudnenaawmaluladil uay
. 5 v .
ffnen wzsuaevon Masiiiunsideilosiuey
wialulad duAsiinisaLlu Toedl TRL ladennan 4
MMTITBLUDIAULAT WaZaINIID o - .
) ) Jagiuimhenuninnuniey
enseau TRL g 4o o
Nazsuareveamaluladi was
3 & \
Masiiiunsideilosiuey
Tngdl TRL 6131 4
Tagtudmnaniigauniaiy
1

9 a o ad
NSpUNTSUAENBANALULATH

Thai Young Scientists Academy (TYSA)

146




