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a

(2)159a5195579maluladfdvia (Digital Technology Startup) Tl uiluiilesdAglu

nsduinAeuIATYERaRATTa

(3) Wawrgmamnssuwmaluladfdviavesinelifianuduuduaraunsaudsduduinnssy
lelusunan Tnslannzegisbsgramnssuilneddnoamuazfugnaimnssuuisounnn ialemanis
odnnumsuayMsiEAud wosuwelulaBRIva Tnedidunssuiussriamismuniis

A3 MALNYY UaznAUTEYY

2.2.4 WHULIUNLATUNUUHUANTITNISINNUSEANSATNUAENEAN NN THANYBINIARAGINNTTY
W.A. 2559 - 2564
nsiiunann mduresdieddglunisenseauinainuainisalunisuasduaes

AARAAMNTIY kazYItulAFauNSaIlUgNTveefmuaTYgRavesUsewmalnogedstiy Jald

@ AUSUIMTAIVINTWINaN IRl IMedy 2-22 AINNULATEFIIRAENNTTU NTENTIQAEIUNTTU



1ASINSANYIUNUNINOUIANYDINIARAAMNTTH (Industry Foresight) unil 2

ieduinfiougnavnssuganamnssu 4.0 (sxegh 3) NIMUNIITIUNTSUUTImIazLonansAgITes

HuHuLUNN SN S AVE N MUaTHAANINYDINIAAAMNTIA .M. 2559-2564 Tu LilaspyDn
MsRLRER A MYeINIngRamMnTILingegseiiledlug Industry 4.0 Tagluwsuusiuns azsjadu
msffiunislu 3 @ nanfe mafiuwdnnwanuuszneunsiagsautiunsiinalulad Adva
winnssu uazszuunsUIMsdanisadelvalinldlunisudn wienaiuayunisuudsueiesing
LAzAsTUIUNMIHAATToILUTEAMSA N 13HER Fefeidunisuiunszurunisndng Industry 4.0
MSfiNEERN MLSIUTTeyAAINTAIAgRaIMnTsuTas AN TnurETloussnufiaenade iy
ANABINTVBINIAGAAIUNTINLATABUALBIRBNT A ULUAYRINAgRaIMnTIulFBE e
Uszansam wazmsifiundnnindaensimundaseuindon (Enabling Factor) fitaasuaeldiin
msRmLIgRaTNsLTRnun miaraenadastuTiamsnnUAsunUasisluilagtusazeunnn G
Frgiindanuaunsaniagaavnssilisesuiumaluladuazuinnssuaiolna daoensedu
‘Uiz?m%ﬂWWLLazmﬁmmwmaqmﬂQmmmiuﬁy’qLwiizﬁ'uamuﬂisﬂaummazL%amisﬂlﬂé’qmwmu
gy nousisliuandyuarainsnnuaunasenituasegia danu wardauandon o
ilugnisidulnegededu Tnenisandunismuunuwsiun s aggaduliaiuadyfungy

gnamnssuniidngainlunistuinfieundndugiuiasiuluyseina (% GDP Contribution) Uagil

winldunsiulaluaulas

WhuszasA
1. WARNIMNISNENTIU (Total Factor Productivity: TFP) 48401ARRaIMNsuildnsIn1ssaule
\adesiel (% CAGR) Jovay 3
2. WANAINLIINU (Labor Productivity) ¥esniagaaivnssa dsnsnisidulandeded (%
CAGR) $oway 5
3. 92AUANNENSIVDINITIIUNGUATOUIBAINTINES

4. daspnuisnelandesiauinisniasglusiinindesas 80

Usziugnsatansi 1 : snszaundnnimninenannssuinelasldmealuladuazuinnssy wazszuy

Ususannsatelv
wWhuszasd

HANNINN1INENTIM (Total Factor Productivity: TFP) 989A1AgRa1vNssuildnsin1siaule

sl (% CAGR) Sosas 3

@ AUSUIMTAIVINTWINaN IRl IMedy 2-23 AINNULATEFIIRAENNTTU NTENTIQAEIUNTTU



1ASINSANYIUNUNINOUIANYDINIARAAMNTTH (Industry Foresight) unil 2

ieduinfiougnavnssuganamnssu 4.0 (sxegh 3) NIMUNIITIUNTSUUTImIazLonansAgITes

nagns

s

1. afuayunisininermans malulad uazwinnssy uldusuusadssaniamuazndnnm
deasayadiudanded

2. duadunisiiseuunisuinistanisidude wazadesdonisuimsdanisadie
Uspendliluosng wag/miaindedioniande ieliiAandnninmaearaviasldnmen (Value
Chain) wagyialgguniu (Supply Chain)

3. duaSulazaduayunisifiundnnmnsndnlisinszuiunsiiaenndosiumnsgiuaina lag
NANTUIRNNUAUIEAUAUTNBULNITHAR

4. Wauniienisiulaegredadu Tnendnsuliinisdiuuifns o9 Green Productivity 11
sonwuulunszuIuNIHEakazn1suTmsinnisnsluedng sudditinsiuuifnses

nsasAumMTINTEnINgIRkardruaue lunTouriu (Creating Share Value: CSV)

Uszihugnsaansi 2 : enszaundnnmmineinsuywdlilliinveseuau dannsanevauesians

= & o
WasuuUawwesnirgaannssunslutagiuuageunan

wWhdszasa
1. WERAINULII9U (Labor Productivity) ¥8901A9R@1%NTTY fsnsnisiivlaedsded (%
CAGR) Saeae 5
2. WNANITINTUAUIINADIUUNITIANITUIUIYIA (International Institute of Management

£%
[y

Development: IMD) U8NEANINLINUTDUAUTIATY

nagns

1. snszdunannussonluningranmnssulnglianansoudeduldneldannemaudsunlag
yoslan

2. ﬁmmqﬂmﬂﬂﬁﬂuﬂﬁmmmmaéfmwﬁmmw (Productivity Facilitator & Productivity
Specialist) finfoudaoanuauisalunisumsinnisiidude (Management Excellence
Skill)

3. duaduiinuenmsuimsianslifuiusenaunis/yaansluiFesnisdanisiundann
winnssunarauides saudsaseenuasendnluteinisiulnegadidy uazwuiinues
\iswghanaLiies (Sufficiency Economy)

]
¥Ya o o Y

4. Waugnmaadigaingaainnssulaiinuelousun sIiUAURBINISYaLLAREA1Y

Y

gnamnTsu lngausuiletuniadiuilieites
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Uszihugnsaansi 3 : inwdnaainvestadowinden eadvayuwaznanduliiinnisiiands

amnhluggnisiiulnegadady

Whiszaea
1. szAumdESIreINITINNguAIeTIeANTINdle Wi sununisaiunisanas Tuandy
Sovaz 10 yarwiudiugulisininfesaz 10 1Wusu

2. damenuisnelandesiauinisniasglusiinindesas 80

1. msadaadetnewusiinamisgsfa (Clusters) vuitugrunuduiuslusiasddguniu uas
duaSulviinisanevenanALIsEnInany

2. msuImsiansesdniniassuuuLiuesdsiu (Holistic Approach) figennadesiuuiunnelu
waEN1gUBNUITNA

3. W WHHW@e191ym1eiunannan (Productivity Specialist) luniasguasnuigaug

o

e

= Y
bNYIVD

4. duasuladatuayulunsenssiuninninningnamngsy

AAYIN 1 VOLHULUUNLAZUNUUURN TN INUTEAVTAIMLATNENN NN TNERYBIN1ARAEINNTTY

[
a Y [

W.A. 2559 — 2564 PiAnuNeIeiuladafing AATIALARIRIN1T19N 2.1-2

'
a a

tﬂl v dyu (3 1 a wva a a
19190 2.2-1 G]TU’JﬂLﬂ’]Ui%ﬁﬂﬂ‘U@ﬂLLN‘NLLNUWLLﬁ%LLN‘H‘UQ‘UWﬂ’]iﬂ’ﬁLWﬂJﬂi%ﬁﬂﬁﬂ’]WLLﬁ%NﬁmﬂWW A9

a_a

HANUDINIARAAMNTIHN W.A. 2559 — 2564 Nilauigtesiuladafng

3

gNsANEnS AN YUY

gNSANAASN 1 ensgAundnain | dUsznaunisgaavnssudnsimuinasld | -
magaawnssulvelagldmealuladuay | sUuuun1sdanisladafinduasldguniuia

UINNTIN WATTEUUUINITIANIT | mTunquanaIvnssy

alelv Fruussdnsluldgumiuidnisldssuvau | e
nagnsil 2 duasunnisruuns 11m5g1u Insidenleunietiegsialuly
Uivnsdamsiiludn waziaiesilons gUMuATiUsEavEaw uazilannulaenienia
UImsdanisadelvsiunUssgnalyly ndnanaifiudu

09ANT WA/ VizelAdevnnisuan Litels
Aanannmaaonsiaidlgane (Value
Chain) wagyialgguniu (Supply
Chain)
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Y
¢ =% '
YNSAENI AIVIN nuY

gnsAansi 3 aundnenmvesdads | Sruduaaudsnounisfisanlasenisamnsn | 51
wndou eatuayuuazsdnduliiin | snsedugsialug Value chain fiflyadgen
Msifinrdnn At lugnaAvlaedis
iy

nagnsi 1 nsairaaIetneiusiing
n19g3n 9 (Clusters) vuMugiu

Anuduuslwhdldgunu warduasy

IdnsanenenesRAuIsEnineiu

2.2.5 uHugnsAERsUTEIT W.A. 2560 - 2564 §1UNULATEFNARAEINNTIN (RUUNUNIY)
MnnMsAnwIkariegitadenisueniiiendes Téun Wlsuedsemelneg 4.0 gnseans
R 88y 20 Y (WA, 2560-2579) unuiaATugiaLasdsnLuieAatiunl 12 (w.e. 2560 — 2564)
gNEAIAATNITNAINIRAAINNTIULNY 4.0 S¥ee 20 U (W.A. 2560 - 2579) WASNANTENUHD
MsWABLLUAINIAGREMNTIY 5 A (STEEP Analysis) :3ufsiiasnzsigauds gadeu Tena uay
guassAvesdlnwATYgAvgnaInnsIuLad IlanmuegnsaansdinauasugiagnaInnssy
Wu 3 svoy 6un szovit 1 U wer. 2561 szogil 2 Y we. 2562-2566 wazszosd 3 U n.e. 2567-

2676

Whiszaea
o s L4 Y o ! N o [l
1. MvuagnsAansnIsiauIgnaIvnssuvessenaliviudenisasundas uwavnisualug
n15ULUR

¥

2. apgaavnssukasyidiuladiuds dveya wmaluladansauma nsvuiuasiiausde
LATYFNIRNAIMNTTUTL T NDABAIUADING
3. psdnsdanududalunisliuinissuasugiagaaimnssy wasiluneeusuaingddule

Uy

o gyseansdriinaulATegiagaavnTIu sTesil 1 W.A. 2561
Whuanevesgnsenans lown
1. @fe. fAIUAYNEAARSNNTHAILIGAAMNTTNTIEAN VA ARABINNENSAERI gREMNTTY
YosUsTINA fp gRaNMNTI First S-curve $1UU 2 @191 FeanunsavilugnsufiRaseld

[

2. AoyagnaMNTINANEANLATILINIINITIIUSNNTTayaAT YN RN TsNSEnINUsemea
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Uszihugnsanansil 1 : Muuagnseansnmsimwignannssuliiusenisiuasunlaswaznandiu
ludn1sufun

<

NagYNd

9

v o

1. dpvhuleungunuenseans
2. ysamInsaniiuay miviamuuasndndugnsmanslugnisudia

Y 9

3. HansuulgunglingAuyNITINTHAILIEAAMNTTULNYIR (NBY.) /AnizSTaumT (ATHL.)

Ussiugnsaanti 2 : iuinsssuuasaumaasegagnaivnisy uagszuuifeudoiidodeld
VuanuN15al WALATINILANABINTS
nagns

1. waundeyassuumeluladarsauma nsdthuasifeuselivuatis gnées

2. wannshivsnisteyalvinseuanudesnisvesngudmingesaiiussdnsam

Uszifiugmsenansil 3 : mIwuaisesiruifuAsegRiognannsTuLasiaLNeaAng
nagns

1. WRWTAAINENITOVBIBIANT

2. UIYARINT/AUKEN

3. @ESUsIIIIAUIA

gnsAanTatnuATYgiagaamnTsy s28sll 2 WA, 2562-2566
Wmsnevesgnseans Laun
1. @fe. MVUANINTANIANTRAUIGAAIMATIY S-curve S1UIU 3 @191 Beanansailugnng
UfuRasle
2. aro. WuadinnuiiuasugitanamnssuvesUseng
3. flyaansiificnudenwgyiu Data Science & Engineer

4. are. \WueernsfiupaInsiinnurianiunIsmiau

Usziugnsaansil 1 : fvuauinsnisnisiauigaavnssuliviuden1silfsuudasuasifiuns
ahalugusssy

nagwns

)

1. Qﬂ%?ﬂ?@]ﬁﬂ?ﬁﬁ%ﬂ’]qmﬁ’mﬂiﬁm

2. ysaunmsmehanusindunilgauniguaniasnanauuleuieing asy. vse nev.

Y

3. WanFuNInNISNSANERamnssugnIsUfUReadugusssu
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UsziaugnsAansil 2 : duasulinanuaunsasuenainssusenieUssing
nagns
1. AnwideyaliinauAsugivgnavnsIuseninelseing

2. fevearuimMuATYgiagnavnssuLnUsEmaluginne ey

Uszifiugmsanansil 3 : [undinnuisnuiasugiagnanvnssuesussia
nagns
1. audeyasruumealuladasaumansiiuasifousdt
2. faueiosdiednngiasugigramnssuliasvioudeaniunisalegeseuiuuazasin
AufpInNsveIngulmingegsliusEansam
3. Tiusnsdeyaegnsiniuaziiunoaniunisal
Uszifiugnsanansdl 4 : W Wannesdnseuinngs
nagns
1. iayaang
WAUIUAAIUANITAVDIDIANT

#319AUHEN

e

ALESUETIUIAUNA

o gusAERSFINULATYERRAEMNTTY TTEEA 3 W.A. 2567-2576
Wmsnevesgnseans lauwn

1. @, fNAsNINIHAIIgNAIMNTIY Second wave S-curve 1L 3 NANENYN samnsn

ludnisufinasela

2. are. Wurdinnuirnuiasugiognavnssuildsunseensulussiuuseime

3. fiyaannsiidiaudemgiumsiiwesfeusofuarvgiegnamngsy
4. @re. .WussAng Smart Office and Work
5

< I3 a
are. 1WuaInnIUaonyaIn

Uszifiugnsaansi 1 : dvuauiasnisnisiauignamnssuliviudenisilasusuaiwaziiung
aghadugusssy

nagwns

L)

1. Q@WW@JW@ﬁﬂWiﬁWUWQ@ﬁWWﬂiiM

2. Ysanmsmsvinusiuiumhsnunguenuazianmuuleuedng Ay, 138 nev.

Y

3. WanFuNInNISNSANERamnssugnIsUfUReadugusssu
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UsziaugnsAansil 2 : duasulinrnuanunsanugnainssusenieUssing
nagns
1. a5 are. IWuunaroyadadniuasygiagnannnssuseninayseme

2. a$1ATeYeNTVINNUAULATEERIRRAmINTTY SEninasenaluniininedey

Ussifiugnsanansil 3 : WuedimnuiiuasusiagnanvnssuuesUssia
nagns
1. Wandeyassuumeluladasaumamstiiasioud
2. Waneiediolineiasugisgnavinssliiasiouseaniunsalognsseumuuazasiny
AnuReINsvenguidmingegaiiusEansam
3. Tiusnsteyaegmiaduasiuseaniunisel
Uszifiugmsenansil 4 : Wiannay simunesdnsseuinngsa
nagns
1. Wayaang
WALNTAAIIUANNTAVDIDIANT

A519AUHEN

AL

ALESUEIIUIAUNA
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23 LLNNﬂ’ﬁﬁWﬂWQﬁﬁ’]‘WﬂiiﬂlL‘f]'WI&I’WEJ

2.3.1 NSYSUINITUAUENSAIEASNITTAIIIUSEIMATURTSWRINgaamins s mvisng
MagnamnsTuiiunumdAgydeiasegialnglunisdusanuuazasieselaliiuussunsu

uiannszLANILs LUl Az iin U AsuuUasmunsialamAntiaznsdsunlasuiun

yaslanouan lrgravnssuvesUszimalnedesiinisuuiiiiosesiumsutsiudomi mnuguuse

ielvianunsanntuiudnussmasialaliunans @dnauesegiagnainngsy, 2559: 6-9) e

(%
a o

wigisgunalveyseniagnsenanivid 20 U uasdruntweinisusulassadiuasvgialvnalmiy

JEUULATYENANIIUN15a39aRT (Value-Based Economy) iveimunyseimnealyiininudans siung

wazeagy zjmmﬂulmuauﬁ 4.0 (N5¥NTIQAFINNTTY, 2554: 1-3)

dwfugramnsnilulssmalneffinstauodusoies lnoiFudulaenslilumalsemea
ne 1.0 Ineduirdeusngnamnssuinens semAlflunatszmelneg 2.0 Jadugramnssuuile
naununsidnanaUszng audslunalssinelng 3.0 Wugramnssundnuazitiunisdsenn
1N 1wy guamnss ihidnnselind graminssugusuuastudu gnamnsslnaad i
mMafaIUsEaSamnswan Wetieduindeuasugiauazsglivesseme agnslsfiniy Ussne
InefdsnadatudnuosUsemaseliviunansdeudrsgaanlinauszmalng 3.0 4 (nsens9

DREINNTIY, 2559)

TumaturdaunMnuilansvasuszndlne

b

Thailand 4.0
AATNANTINT

U3

a¥ayaddae
UIANTTU

) Innovative
Thailand 2.0 Drive Economy
Light Industry

ANHIIAIDT

= ¥
AAHIWNTTHLU AsuInsHLE

Thailand 1.0 inweiug

Agriculture

IEAINTTU

msUFuRsulugiasegiafiaianaiiumeld

+ Middle Income Trap « Productive Growth Engine = Prosperity
- Inequality Trap - Inclusive Growth Engine - Security
+ Imbalance Trap « Green Growth Engine = Sustainability

Y L3 s

JUN 2.3-1 Twwadseinalng 1.0 89 4.0 Gdeviad gnsenansnisufsuusenalng wagnis

9

USudsunalnniesy, an1ufsuuad 6198dlay nsensagnamnssy, 2559)

lunauszmealng 4.0 avUTumMstunisuann1siau1UsensnImn1snIngnaInnIsunIg
nanlugnisduimdouiasygiamemalulaguazuinnssy (Innovation Drive Economy) 343gsias

[ d' aad
JuLmauly 3 ARfe
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(1) Wasuanaudlaasnsilugaudidauinnssy

(2) Wasuannsiuirdeulszmaieniagaamnssy lugnisiuindousiomalulad
ALARATIIATIA UAzUINNTTY

(3) Wasumnniumanmsianaudi Tugnsitiuniauinisinniy

JeazdesdinaAsundadaseadns 4 psdusznaudsil

(1) Vfuwdsuduinwesnssuasiolmilagldlaeiiunisuinisianisuazmaluladiiiols
nwnsnsdnelénntu Tnwosnsnaedulussnountsdununanss

(2) Yfuiasuainiamiavuianatsuazvuingeuuuulds lugiamiaiduindeusae
WINTIY

(3) WasuanmsliuinsuuuiAudunislivinindunuuiiiyadigs (High Value
Services)

(@) WasuMnusIuTnEEAslUgussnuiiiinngg Anaudeivgy uasvinusgs

WHUAINANI9ELY 3 nalnanisTulrdaufe nalnnisduindaunlguinnssy nalnnas
JUIAdaUn1n15a319n15dduTIuaznalnn1sduiRdeuiiduinsiudaIngay (nNssn374
9namnssy, 2559 ielinisadunsidulududusedeienansgualammuaiuinisiniuau

wuugaihlaeusenieweluladuazgaaimnssuthunenie New cluster Wunalndsasunisujsy

(%
a Y

lassasamaeswgia Metiulevisasnantanmvuali 5 naugaamngsy Ao

<3

1) NgueImNT 1nuns wasinalulad Tanm

2) nguanssauauLazmalulagnIsunmng

3) nguvusuAsIRIeruaY STUUATedNG Bidnnsedindmiuny

4) nauAdva waluladuazdumedidn Weuse

5) nduenaIMnsINaTIIETIA TeussIuLazuinsfiflyadguiugaaivnssuduiadou
LAY N

dmsumsinwadslysiniunsfinuasdouumunmeuengaamnssnsiusasladanind
waggramnssuAdTaundn esnngramnssusis 2 \ugramnssuiideauveilassadieiiugu
wardadunisndnsesfunisiaunilesnsefuggnaimnssuifiyadniin uazuisitezaaelu

nmstumdeulienamnssulvelaludiuniaveimaihnilsemelnedlnewaud 4.0

2.3.2 WHUN1SWRINIAEMNTIUNISUuLazladafnd
gaa1unssuni1siuuazladafnd (Aviation and Logistics Industry) dutdumnilalu

guamnssuimunenyssimaliaudfgegiwin Inglaniznisdaasunisamuluiunssiles
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AswganiangTuoan (EEC) AldTmwmisuiiuiisesiunmsimuigamnssunistuuaslaiafindly
(1) Wean1siuniangTuaen (Eastern Airport City #58 EEC-A) lagianizn15aeugsnageuaInie
g1ukar U595 Y1 (Maintenance, Repair and Operating - MRO) §3133U&IAUAINIRINALAY
Ta3afind (Air Cargo) waraudinousuynaninisduisgnideuazyaainsdumaia (2) dau
PRAVNTTUMUTDATTUTUDIA 4 JminTzend uay (3) daugnamnssuanuning Jaminsyees
sudsmsduaiulifimetanfuilneseuhenmasugasnliiungnamnsudmiugsa s
yageiFedduinsvudaduimaninia wu gunsaididnnsednd gunsainsunng druuszney
gugud uazdrulsznouiniesdns s

Tugrneuinlsnsyuinlain-19 anamnssunsiulagladadindvetneddnsnisiulanuy
fransrlananenudesnismaiunsiesiisnnelulssmanagiasana suianudesnisly
nsvudiduisEisemalneuagnsvudanielu semaiiingalu sauiinudon1suinig
fndedavoassiniiiulnfiniy dwaligramnssuiiieuiesisgramnssunsuantudiueinie
g1 N13YNUIT0INIAYIY LWAUABABINT NITVUEIEFUAT AINITTIVTINLALNTEINBFUAT AANNT
ATIvEBUAUMNEUIINNTUTINN NMsTudsiuauLATiuLAY MsiRyAansTIAgIdesiunsy
warladafndinndulaifindu InsgramnssunsbusasladafndlunwsmesUsemaiinisutedy
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(Way3) USEM JuanBud 911in (vays) warusun wlsunnsuwesiad 91in (@ynsusnisg)
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Uslewieniun18luladfiyana 8 U AaniswdnnsesldvsegunsainiglueiniFeiy Aanisgey
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Yaa

oA uietudlngldavsusHlovdntunBiuldifyena 5 U Aanmsdeuniedivies
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P13l Freg1eRanTrEneIMAs It AN LALATUNSANERL WU U3 agufedu e
(87991717811) U3t ieBndnenlndnd $1in (uinerniaetw) v3em Budud-idu $18n @ud
TanzuardiinnsedindluiniAey) uasuivn TTwaweanudive s1in @udnulanzoinaeu)
fegsRannanededduiogunsainieluenideu wu viEn welsdsa (aide) $1in @udiu
pnusantelueInimeIu) fegisRanistesemasunietuduildiunisdaaiy wu vitm nsdu
A3 1R Gnw) U3 gramnssunsdu S1im (ngamne) U3 Insduileledumesiaiea
Wy 9110 (¥ays) wazuiem welsaweiduaisle 9109 (NFUVN) USEN WILougnAeY 9110
(NFUNN)

10. famsilauvisalvngnaamunssuladafing (Logistics Park) laglaansuselevianiiunis
Suldifyeaa 5 U wagdnsusslovtidug ATldnSmuvdninausivesnngnssunsdaaiunisamu
wazdodifinulitosnin 200 13 uasfinisasmuieasrendedudlismionslnedfuiisiu il
ffonnin 50,000 MR uazRsluiufiseRlaiAy 50 Alawnsanuinasiide ienAsu A
PouALAaNINS ICD vidaluntannoins uasdosdaliiuiiundiuduntasaeins uenaint lu
druvainsvesyy U sEneunsiauvsewngnamnssuladadingd gusznauniszieslasuniny
Fuveunmsuiisates Wy nmsdaugramnssuuissemalng nsulssnugraivnssy
nsuAaning \udu degrsRanmaungnavnsniladafndiléunisdaaiu wu v3tn duudueve
dudawsyafaasvuum 3110 warusen lawmendunsladasind 91in

Tudhunsusuiimmenisitannidmwessemdlveifiosesfugnamnssumsluuasladaind
dnauaniulevignisgaufinel Inendans IouazuInnssuuriand (@e1%.) 19dnvisneeu
wualduaudaInIsyAansiugaanssulinususisauian New S-Curve waziianislaung
nMsWAIUIAAIAuvaUsEmMA W.A.2563-2567 lnglfasuanssourdfyueminensuyudidany

#04n13g4 (Top Talent Demand) lugnamnssuladadinduaznistu loun
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o aussauzmselumumdeAu Pilot laun Accdent and Incident Response Management,
Aircraft  Emergency Management, Aircraft Manual Handling, Aerospace
Maintenance Practices, Aircraft Turnaround Coordination, Aircraft Take Off
Operations, Airline  Representation and Station Management, Aircraft
Aerodynamics and Systems, Behavioral Analysis and Predictive Screening, Cabin
Safety Management, Maintain Aircraft Navigation and Auto Flight, Maintain
Airframe Systems, Flight Disruptions and Irregular Operations, Maintain Aircraft
Communciation Systems, Maintain Aircraft Fuel and Engine Systems, Pre Flight
Prepation, Aircraft Landing Operations ag Inclement Weather Oprations and

Planning

o aussauznsinuluduAded e Cabin Crew laun  Accident and  Incident
Response Management, Aircraft Emergency Management, Aircraft Manual Handling,
Aircraft Turnaround Coordination, Airline Representation and Station Management,
Behavioral Analysis and Predictive Screening, Cabin Safety Management, Flight
Disruptions and Irregular Operations, Inclement Weather Oprations and Planning

Wae Liquid Penetrant Inspections

o Fussauznsnulumunrtedy Ground Services Officer 1A Accident and
Incident Response Management, Aircraft Emergency Management, Aircraft Manual
Handling, Aircraft Turnaround Coordination, Airline Representatiion and Station
Management, Behavioral Analysis and Predictive Screening gz Cabin Safety

Management

®  AY3IAULNNITNUTUAINRLUIAIY Aviation / Aircraft Maintenance Technician
oA Accident and Incident Response Management, Aircraft Emergency Management,
Aircraft Manual Handling, Aerospace Maintenance Practices, Aircraft Turnaround
Coordination, Aircraft Take Off Operations, Airline Representation and Station
Management, Machining Process Plan Development, Aircraft Aerodynamics, Select
Aerospace Materials and Hardware, Maintain Aircraft Navigation and Auto Flight,
Maintain Airframe Systems, Assembly of Mechanical Machines, Flight Disruption
and lIrregular Operations, Maintain Aircraft Communication Systems, Maintain
Aircraft Fuel and Engine Systems, Maintain Sheet Metal Structures, Pre-Flight

Preparation, Radiographic Inspections, Ultrasonic Inspections, Eddy Current
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Inspections, Electrical Terminations and Connections, Magnetic Particle
Inspections, Maintain Aircraft Cabin Equipment wag Post Landing Operations

o dussauzn1snaulumunuefu Air Cargo Officer laun Data and Statistical
Analytics, Transportation Contro, Autonomous Logistics Design and Application,
Pricing for Cargo Services and Operations, Wareshouse Facilitation Security
Control, E-Logistics [T Solution, Warehouse Automation Application, Order
Fulfilment Administration, Cargo Security Control, Cargo Tracking System Administration,
Cargo Transit and Transshipment Management, Warehouse Layout DeSign, Air
Cargo Operations Management, Warehouse Inventory Control L& ¢ Warehouse
Management System

o gussauzn1siulumAILnUef1u Warehouse Officer and Inventory Controller
lAun Cargo Load Planning, Dangerous Goods Management, Warehouse Facility
Security Control, Cargo Security Control, Cargo Receipt and Inspection, Cold Chain
Operations Administration wag Unit Load Devices Management

o aussauznsineuluAuml s Logistics Data Specialist / Data Analyst laun E-Logistics
IT solution, Supply Chain Strategy, Time Sensitive Cargo Delivery Management,
Warehouse Automation Application, Data and Statistical Analytics, Transportation Control,
Cloud Computing Application, Order Fulfillment Administration & @& ¢
Transportation Route and Schedule Planning

o aussauzn1suludILAUeaIU Project Engineer 1A E-Logistics IT Solutioning,

Supply Chain Strategy, Time Sensitive Cargo Delivery Management L@ Transport Control
wudlduYadan1zgnavnssunIsluLazaudsssaulan

nsiulavesgaamnssuntstukasvudadinisugeidinduialan dunuldannanilsd
AnTuaINN15UTENOUTINAveIaen1siu ileswnandadenatgusenis Wy n1suudeduaInig
21INATLNNYY Useu1aulen1siauniee1niaunndy vinlunistunsivd§ilnnuanan1siiudueg1s
FoLiad NIAINNISAIAINNARINNSLY wSaaluiilant 2578 asilnseely 45,240 duesestuly
AN = oA a = o w a a o v v
WediliaTesduninie 16,970 a1 dnsnisiivlaluielegeieesay 167 wuildulssinnves
a A ad a o v A a o & A a & . . a !
w3 stunnaniitualtuvewun wiestuiidnas lasiasesduauinidn (Single aisle) azdldiunus
nen1snaInginInasesdulsznndu Andudiuutanienisnain Sesaz 67 9nn1sAulafINg

dewasianisiivlavesgsianielies taun n1sunsesne wagimugsduvesaenisiumieg Ay
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Uaoni8u0491n1A8IU WALAITANAITIAUDINTA (AircraftSafetyandAirworthiness) 39711%n1S

Maintenance,Repair wag Overhaul (MRO) Wundiunuméandsy uazuTemguiinain MRO s1elng

Tutagdunlvuinismilan flegiiies 20 51e
wwrliinvasaniizanamnssun1siuuazvudeszaulsme

gramnssunN1siusaznisvuds aglunquuesanainnssuursouinn (Super Cluster)
Usemelnefguddononasuiiiu lueathies dndunisdaud® 2546 I#sunssusendunie
FRUNINTFIUY AB UTEN gnamnssun13du 971 (Thai Aviation Industries Co, Ltd,: TAI) Ay
Aamstenemasliuidinsvns wagnaununsdugudteneiniaeudiinasguaina fevu
lagd@inaudwasuiamaaveIn NalkazIuIngey (@a7.) LaznaineInAlaenamuaTannis
ysemafioriuludndiu dmsuuidnensuildsunsduaiuiiendniudiueiniasunazde
thgedl 29 U3 Fadaillomaiulaleigs

87989 7189 UNITRATIwIkUIlTmAluladuazena1vnT sy (a9amnTsuNITYUAUarn1TTL) §0710U

nIngaun Ity wnspiainsalumine e
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N1339U5WUINI 330151090 N15TRYILHLNINBUIARYBINIARAAINNTIY (Industry
Foresight) 91nUszmaiianandi iunisdnevianudiladeuwinie 33nsldenu msdarununmn
BUIAAYBINIARAAIMNTTY (Industry Foresight) Ingasfinw15iusiauuInig 38n15ldau wazsnis
Soviununmowanvesnagaamnsslataziden Tnedngudnelunsinw fed

31 Usswaiierwiowilueds Yseneusne u seanside gl

3.2 Usswedlianunviuennguesds Usenaume liuead

3.1 Uszimanfianuiviihlunguieie

TUNSANYINITIAVIUNUNINBUIANYDINIABAEATNNTTH (Industry Foresight) vesUseinaid
Auinmiluedeegates 1 Usswaty slavinmssiusiudeyanislisunimeuinnveuseine

U UssinegUulazUseinAeaangiiae 6ail

3.1.1 msé‘fmv‘hu,wun'lwau'mmmaeﬂszmmﬁﬂu The 9% Japan Delphi Survey

The 9™ Japan Science & Technology Foresight® ¥alae The National Institute of
Science and Technology Policy (NISTEP) wlafiagliarnunszsaslunissnvhulouieniediiu
Wereant malulad wazuinnssy Wneneusuiuanuvinnmeglusuian lngiidevesnisaauniugn

Ialviaglun1nveanuInImIefiiseni Grand challenge Tu 4 viade laun
v 1 Y] Y] al v a I3 =
o faunanludileuresnumenuingimansuazimalulad
o nsiulmegedsduntumauTnnssunldulinsedainany
® fegdandugvsHavedinuLgee
o  FnNiung Uaany
TnansasunuldmIasiionasalul

. I = o o a & = [ 14 (%
® Delphi survey laggjstsAuwugiiluanaivilaedidmuneniednauniwiuday

Tuouan
. . v a < v 1 a v
® Scenario writing lnenisldnangislunisueaiudunsgeunaniineanis

® Region-based discussion ievinlidspuiasdunggulavainung

¢ https://www.nistep.go.jp/en/?page id=56
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For sustainable future securely underpinned by

science and technalogy,

Four grand challenges are defined to focus

future efforts in science and technology into
definite directions.

Central player in the scientific and technological

arena

Sustainable growth through green innovation

Successful model for healthy-aging society

Science and Technology Foresight toward Solving Grand Challenges

Based on the knowledge obtained
from the follow-up process ofthe
<:| 3rd S&T Basic Plan.

With what framework and
paths can we integrate our
wisdom to solve the grand
challenges?

Global challenge and national
challenge

Global challenge and national

~

L

Delphisurvey

challenge
Secure life
Global challenge and national
challenge
Global challenge and national
A chall

To find a solution in grand challenges: L

Scenario writing

are integration and collaboration most

*What is the priority researchfrom a 7 "?ﬂ%":}:"‘ e

strategic point of view? ' Q_-Iu?’ . ==L

*Inwhat areas of science and technology, rEmator
3'| oulmn

effective?

A

Regional workshops

*What social system has to be introduced, or
restructured?

SUN 3.1-1 ANIAESINVDINITYINNITUDININDUNAR

v

YUABUNITUDINTNAUIAR

1. NFADUANLTUIINNTIARINGUTEIEY 4 nau b Security, Safety, International

Collaboration Uag International Competitiveness 1agUsNaUMEELTIVIYNIRUNIYBETNYT

FIAUAENS NABAIUINYIAIENTTITUIR WiNBU DDl UBUIAR ANNTTEANENDIl T INLELAY

puvmednilunguls 24 nguussiidenddey “Critical issues”

PNUUNGUELTLIPIYINENAIVT 109U 135 AU LUy 12 ngu 91NUNNINeas Lenyu

VU av o A A PN U ¥
wazan1Uuide vinsdenidunenuiauls Mezausaudlulgmilaesmnazdgmszaulsznals

U

- . Number of  Number of

Panel Viewpoint (defined by each panel) areas e
Utilization of electronics, communication, and nanotechnology in a

No. 1 - . 6 70
ubiquitous society

No. 2 Information technology including media and contents 12 76

No. 3 Biotechnology and nanotechnology to contribute to humankind 8 58
Medical technology to contribute to healthy lifestyles of the nation’s people

No. 4 - 5 85
using IT, etc.

No. 5 Understanding of dynamics of space, earth, and life, and science and 7 64

: technology which expand the region of human activity

No. 6 Promotion of diverse energy technology innovations 72

No. 7 Necessary resources, including water, food, minerals 59

No. 8 Technologies for protecting environment and forming sustainable society 10 68

No. 9 Fundamental technologies, including substances, materials, nanosystems, 5 84

. processing, measurement, ete.
Manufacturing technologies which totally support development of industry,

No. 10 . . 8 76
society, and science and technology o
Strengthening of management led/required by advancement of science

No. 11 8 58
and technology

No. 12 Infrastructure technologies supporting daily life base and industrial base 5 62

Total 94 832

13.1-2 NUEl¥EIIYIININ 12 NFUAINAIVIAN 9 Wavinisiienmideniiauls

@@u gus ﬂ']i’lslﬂﬂ’]iLm@‘ﬂW’]ﬁﬂﬂSﬂJﬂJ%’]’li’lEﬂaﬁl 3-2
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2. anduivhnisesnuuudeuny alsusnluiieungadnisuy 2009 wazaded 2 luiiew
nuATiug 2019 Tnevftevesuuuasuamiisafunisueanmeuaslutisian 30 U auiisd 2040
Tnefiftanun 832 siade ffidervgrouuvuasuniuiemun 2,900 au lnefn1sinsziuasys
mouluseviiandlaedeinuanisnevuvuasunixlusevusn Tnsfinnskedaiuanurasngs

NeafukuImnfeinsvesUsemalumsuidaymssaulanuagseauya e 3U 3.1-3

Forecasted time of technological SO A W T e ctedtime of social realization | Sectors that will pave
ImPortancs | o limston (b be resliced hers i th”‘;o';g“’ (to become applicablejwidely used in|  the way to social
the world) realization Japan) realization
5
TEEEREE e [ B [F FEEEleRIEEE |2 & FEEREIEER
§§-§-§§ggg % waig”sgag%g L s BFIBIGIR5 5[5
HERHBEEHERE §s§‘§"§§§;o g |2 gﬁ:é:g%i%%
3 HHHHE NS T 2| Bl355|e
. |E HEE B | |E[512 8 B | 12 E[812|8
g2 ; alZl513 z HEIELS = HEIHEE
% Topic |92 |2 £ EE-LE% Ed 5-3‘3%‘%
2l o |8 =3
g ilZ|F 3|z |82 sla|8 |8
2|3 |3 z|g |2 25|12
g |a E1R 31273
z ] & =
2 i LR
2 2
A Green ICTS system that reduces the
energy necessary for the ransmission
26 Sorage of information b one- ss|2|o|3 12|11|55|47|48|18| 3 1 ] 14|12(26|33 |64 17|13 3
millionth of that in 2010
Smart grid technology that can improve

52 |power efficiency and reduce the total | 72|27| 1 | O
Japanese power needs by 20%

Low-cost and large-area thin-film solar
26 |cells with a conversion effidency of 9j19) 1|1 2| 2|51|50|57 (22| 0 211(18)26|80| 9 |23| 1
N

20% or higher

Integrative medicine in which a ifelong
regional electronic health record is

80 introduced and community-based care
is possible

Development of drugs that can prevent
77 sis 9610|323

] 0|3(75(48|51)|23| 8 Eif l 0|3 (5%|33|65| 6|28 3

Arranged in the arder of the year of realization from earlier to later

131: 25 percentile of all answers Distribution in the first Distribution in the second
1j2: 50 percentile of all answers round of the questionnaire round of the questionnaire
at ) Q3 )3: 75 percentile of all ansewars

5UN 3.1-3 fegvediuudeuny

¥

Inawaiilaainniseeniuuasuaulasutauan1ee 1w Wted

Y

o

Aey (Key) Adunisundem

'
0 w aAuwu 1%

sraulaniayszAurA nMsdnduiuauddgsgunanislinudidny Wusu

o
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| | Panel | Key item (selected from the areas defined by panels) |
No. 1 Energy-related
No. 3 Industrial bio-nanotechnology related to energy and environment
No. 5 Geo-diagnosis technology
No. 5 Space and ocean management technology (including observations)
m No. 6 Nuclear energy
g No. & Renewable energy
= No. 6 Fossil energy
g MNo. & Efficient power storage system
s No. & Energy saving .
_ﬁ MNo. 7 Agriculture, forestry, and fisheries resources (including forest conservation, and bichazards)
%_ No. 7 Water resources '
@ No. 7 Environment, recyclable resourcas, recycling, LCA
% No. 7 Hydrocarbon resources, mineral resources, and CCS
5 No. 8 Life style and environment (including environment ethics)
3 MNo. 3 Evaluation of and countermeasures to global warming _
- MNo. 8 Technology for urban waste minimization / material drculation for environmental conservation
| resource- and energy- saving products
No .8 Pollution prevention for atmosphere, water and soil / drculative use technology for water
resources
No. 10 Energy, resources, and environment
No. 3 Applied bio-nanotechnology
= MNo. 3 Hezling (exogenous factor, metabolic disease, and psychiatric disease)
§: No. 4 Medical treatment aiming at safety and security
g No. 4 Creation of new medical technology
No. 4 Development of predictive and preventive medicine
No. 2 Socialization of information
No. 2 Cloud computing
Mo, 2 New principle for information and communication
No. 5 Space technologies (including space medicine)
No. 9@ Base materials for Nano-technology
No. 9 Output (device, systemnization and applied technology)
MNo. 10 Globalization, value-adding and market creation
a No. 10 Unpopularity of science and engineering, human resource problem, the declining birth rate
;;r* and aging population
A No. 11 Management (Global management) to prevent the deaease of competitiveness in the
international markst (international management), human resource development to compete
with foreign workers, and cross-cultural cooperative management. _
MNo. 11 Service management, management in the education and research field, environment business
mianagement, governmental institution management
No. 11 Framework for fadilitation of social innovation and network building
Mo. 11 Management of humans (e.g., to cope with disparity and diversity), creation, management,
and transfer of knowledge, education, and maintenance of education level by standardization
No. 12 Strategy toward sustainable infrastructure system '

Yo

sU# 3.1-4 WdendAylasuannsesnLuUdUaIw

v
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No.1]|  Strategy

-—__| Competi
© -tive

Isystern reform system

Ttems with a higher score (>20%) are shown in a box (except "Strategy (strategy formulation”) and "HR (human
resource cultivation)”)

Stragegy: Strategy formulation  HR: Human resource cultivation  Competitive: Competitive environment

Legal system: Legal system reform  Univ. reform: University and public research institution reform
Industry: Support for industry  IP: Intelledtrual property strategy

5UN 3.1-5 msuughnsdaduduanudidguessgua

3. @374 Scenario writing lnan1sldnguvesdiiervgiioaunuinanianufaiu laenishd

Wenwaiaue 54 au Trsieinnudululsvesdany 15 89 30 Vlueurian $1u7u 12 an1unisal

o

ey

[y

Wenasndunisiazggnihluldifienasudlatymlnesiumioszaueid lnadunssiudetuvamn

Y

ANARSANUAIIYDINYIANEN S WAL AU AT AL M SWAIUIIUAIANAEILNSDIURDI LA

Grand challenges  Scenario theme
Sustainable Realization of a low-carbon society through the active use of the Smart-grid
growth through  Water supply system with global reach
green innovation.  Green ICT business
Integration of the agriculture, forestry, and fishery industries into a unified entity
Measures against environmental changes
Successful model i nce and promotion of health in an aging society with fewer children
for healthy-aging Woﬂd’s highest level medical environment underlying the healthy society with longevity
society Health information infrastructure for eliminating disparities
Secure life Stable supply of food
Safely securing fossil and mineral resources
World's highest level life security: realization of a society oriented toward disaster reduction
Reliable social infrastructure
* "Central player in the scientific and technological arena” is also mentioned as grand challenges. But it is set aside from
the scenario writing themes, as it is an objective common to all areas of scdence and technology.

JUN 3.1-6 @n1un1salvia 12 @aunisal Ngniiuniasiey
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Key issues:
O Technical development and international diffusion of the smart grid
O Japan should lead the construction of the low-carbon energy supply/demand system, thereby
contributing to the reduction of green house gas (GHG) emissions, prometion of new breeds of
industry, job creation, and local activity.

Future image in 2040:

O Due to integrated operation of the demand-side resources and supply-side large-scale power
generation and transmission/distribution networks, energy/power supply system with
high-efficiency, high-reliability, and high-quality will be realized.

O Expanded market size of power demand-supply chains in dewveloping countries: from the trunk
system to the demand system.

Bath to realization:
O Development of elemental/communication/control technologies required to streamline the path to
full-fledged application of solar and wind power generation.

O Solar generation system, secondary battery cells, highly-efficient, high-frequency power
conversion technology, high-speed and high-capacity information and communication and
control technology, distributed energy management system, etc.

O Breakthrough in basic research
O Secondary battery cell materials, new materials for highly-efficient next generation solar cells,
weather forecast technology to facilitate output prediction of renewable energy sources,
highly-efficient switching devices, security technology for information and telecommunications.
Integrated research that includes institutional design, aiming at the provision of a total life solution.
The securing of human resources that lead to system integration.
Review of regulations to comply with the changes in the socio-economic environment and
advancement and diffusion of technologies: the Electric Power Industry Law, regulations on
connecting distributed power systems, the Building Standard Act, the Fire Service Act, and the
consumer protection law.
O International collaboration to formulate international standards, and conclusion of strategic alliance.

ooao

(Figure 3: Conceptual chart for scenario 1)

Sustainable growth through green innovation

Green society infrastructure to realize the low-carbon society

/ The smart grid realizes the penetration of low-carbon energy supply systems across the woﬂd\
‘-—

Priority research issues
- Upgrade of solar power system
« Low-cost, very safe secondary cell system
- Highly-efficient corversio nhedmu logy for Pdrﬁecpency power
Hdrspeed high-security i ion and com i control
technolo

- Dsh'i:n.lzdenergy management technology, and demand
response system
- Odpl.l forecast of renewable energy

[ m.mmdm.,k..,h

nead inlrodldinn,’lulmral:im

International competition

+ Material development for secondary and Policy collaboration and collaboration
solarcells Er-ergvﬁ:lcy {especially :efqu?:le

- "ws meteo w: -al weathe Eenergy. 'ﬂm po
p,ﬁt;,l“m,:m L o environmeantal policy | industrial

- Material development for high-efficiency, policy | communication regulstion

development

- Cultivation of leaders who have

» Development of materiak tolerant of ultra both insight into the optimum

high-temperatures for the efficiency upgrade | | situation as a whole and specialized

of nuclear and thermal po generation of elemental technolo,

5UN 3.1-7 §79E19984 Scenario

(Scenario 1: Realization of low-carbon society through the active use of the Smart-grid)

4. MsBpunmlusuian Yeyanildainnisiuuuaauay Delphi survey Tutasiu gniiun
Weuluununinlusuianduie 3 amluyuvenislidinuszdriuvesssoivu lnsununingn
= Y ¥ a Y o 14 a s = |
Weulmdunanalned98aainnisaInnisaiunI st uInemanstasmalulaguazainuiuly

laau 9 lngnmeuranns 3 nm laun
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o FipufimalulaBuazszuunidadosag o gnudieiuludinuszanfunaznsinwm
auAmMusazyanaisuTaLd iy
danan:
- anundeulinuvesdeyanaiugnisunaznisnsieaeunensunmEtIeifinse fuves

nsdaasuguniniaznisiderdesiu nislinisfnvidiuaisisaguiivse@nsaimgaglv

adaa ¥

UEB9UYNANAINITIUIHTINNITIATInAIEaweiioSnwaun I wiasdulieninuings

o w

AUNTONENBEINITETONNDUVDIFUN N UAL BN TR TNz iiTeTnlun S IEaInUI0E1aue

IS a

Whlvdindaunng

e

. ﬁmmmmmw"’iﬂLﬂuasmqqé’m%’uﬁﬂ&mesuam'ﬁ%’ﬂwﬁ%mﬂmjLﬁaamﬂmmw’{au
Yorian1smanIsknnglng 9 1wy Lvmansui3y (regenerative medicine) , Adafnatun (lu

widvasrnudululanianaiia)

3-33: Artificial organs which include human calls or tissues derived
from iPS cells (2033)
1-16: Ubiquitous computing 3-34: Technology for regenerative medicine using iPS calls (2032)
technology supporting health 3-35: Therapeutic technology using functional cells induced from
control to maintain and to improve stem cells, including iPS cells, without risks of carcinogenesis (2030)
one's health in daily life using 4-10: Technology for the regeneration of muscles and organs using
computer software (2018) stem cells (2031)

20 & n
o8
/@\@\J

2-05: A system that gives appropriate 2-19: A remote clinical examination

advice for daily activities by taking hold system under which the doctor can —

of information on the lifestyle, health use & stethoscope and palpate the 4-51: Diagnostic methods
conditions and working situation of each || patient or smell the patient's breath for the risks of acquiring

diseases through genome
data (2023)

individual, in a continuous and from a distance, as if they were face
comprehensive manner (2022) to face (2029)

4-80: Integrative medicine in which 11-17: In Japan, the medical records containing motion video will be
a lifelong regional electronic health convertad into electronic form and entrusted to patients, and the medical

record is introduced and information, including the results of examination, will be shared among all
community-based care is possible medical institutions. Based on this environment, & health care agent
(2023) business will be formed between patients and medical institutions (2024)

12-20: Diffusion of
logistics services that
deliver medicine and
food for medical
treatment, without
requiring a hospital visit,
to support the lives of
elderly persons and
patients of lifestyle
diseases living in
inconveniently located
areas, such as
mountainous regions, by
establishing a remote
consultation system and
health care system using
IT technologies (2020)

4-83: Medical ethics 4-84: Medical safety education for 4-66: Regional medical care system that can

education for healthcare healthcare professionals in which simulation take prompt actions and correct regional
professionals (2017) technology is introduced (2018) disparities in regard to emergency medical
service (2021)

5UN 3.1-8 F9E1UNUAMNT 1
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tandn:
- fthuunntuiianuanselumslindanuililindnuandemsieada
- undendsendslildgniuld wundsnuanvesuasiauargninegeisyAnsam
TngafaTeulasyuvuiiosiu
- saguandenulniilagnianldegraniinemeanuiiemaslunisysulsadssansam
warlassasaiiugiu
- nMadanssruvasrsalnafisidu (du Tiih fe uazth) Teliussruaansadentd
WA FNIUAINAIUYBUAIUAIMTENANTNAINSEULTAlAg N endegintulukivenisly
ndaulalih fléidaslunndonndanuililiidemdmloada Ingoravgndnlaslindanuain
sssumALazIudsanszeylng Usslonidildsuanionssuiiddeisdauandenaunsaildldiie
af1sdanniiddeisszuuinaine: lnsenaiinisuinaieniseyindinlivielfifudnsdiuan
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6-53: Next @ tion energy o ission and dishibution network technology 8-64: Technology and know-how for operating

enabling stable, low-cost and low-carbon power supply through the optimum water supply and recycling systems overseas,

management of the entire demand and supply balance of large pmner suppis such including in emerging counfries, which is

asnuclear power, distributed power supplies such as solar energies and Wmdevwbﬂ_dm”ﬁfl‘kwn

demand equipment, by utilizing information and communications tzch\ology (2025) framework, while incorporating material, stucture,
operating process, finance and the other factors

6-49: A demand and thereto to obtzin & 30% market share in this area

supply control system for (2024)

customers and & w(;)"“ —

distribution system by

6-20: A large-scale
thin-film solar cell
with a conversion
efficiency of 20%
or higher (2027)
6-41: Low-cost

“ | sacondary cells for
(2025)

power and downsizing,
and low-NOx combustors
(2023))

6-35: Spread of a

residential energy system =
integrating renswable : 5
energies such as solar (s (

cells, and fuel cells (2019) 1 M

6-21: Power
f generation
6-52: A home energy - technology based
management system 1-43: Long life and 1-49: Successive contactess on ONE of ocean
where electric appliances, highly reliable electric charging tachnology that charges energy resources
solar power devices, and Al Lowoet | | veiidebattery. electric vehicles and/or hybrid with 1MW capacy
storage cells are ol technology ‘f"u‘ high vehicles when they are parked at or more (2030)
integratedly controlled via :’“ d'd“"" =I5 | | energy density that public parking lots and/or stopped
an inhouse . enables electric at roads and intersactions (2023)
communications network (2025) vehicles to have a total T
to reduce CO2 emission divigdstance ana | [755 oy pornobion of vaides that contral the speed and
(2019) "dem’?::‘i‘; operation of the engine to minimize fuel consumgtion by
mgﬁd“ detecting the timing of traffic signals, as well as = traffic
vehicles ( (2025) F;)ﬁg)lsym enabling the operation of such vehicles

JUN 3.1-9 FRE1UNUANT 2
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Luildgniunldeaiiussansamlussuudesiudeiion
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. umia}mm‘ﬁayjaﬁqLLamé’auﬁaaﬁummmeLflu ANSNEINTAILALIIADIANIUNISAITLARTU
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8-23: Forecasting technology for the future global
environment on a time scale of several decades
based on a global system model that simultaneously
takes into account the material cydes within the

, oceans and land (2028)

8-34: Information analysis
techniques to effidently
determine water use and the
materials cycle in urban areas,
using information from the

atmosphere,

8-43: Technology o estimate the amount of each
nation's emission and absorption of CO2 using
accurate data derived from observation by ariifical
satellites (2025)

results of a inter-industry
analysis and industry logistics
information, etc (2024)

8-21:Sophisticated simulation for atmospheric
environment forecasting, providing an atmospheric
chemical weather map that indicates information
about particulate matter, oxidants, nitrogen
compounds and so on and that will be used even
by citizens, like weather forecasts are now (2024)
5-25: Development of seamless land and sea
observation data (2026)

12-18: Establishment
of an institution
supporting the
improvement. of urban
function, the control of

12-16: Establishment of real-time damage

enabling the national and municipal emergency operation center to take
emergency measures immediately and effectively in the case of a large-scale
natural disaster that requires prefecture-level measures (2024)

12-21: Cooperative framework involving citizens and adminisiration for disaster
prevention and mitigation based on communication and education, enabling local
residents to recognize the risk of natural phenomena such as volcanic eruptions,
earthquakes and floods, and human-caused accidents (2020)

5UM 3.1-10 o8 1auHUAINT 3
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nIalAneININBUIANUBINGUUTEN HITACHI GROUP

HITACHI GROUP iluussmdnyanAdgiduniiavilusisszime wu ansg glsy Iu uasiaide

(% s LY

IngnaduloTun 1 qua1us 1910 ludagduununidsuasiiniui (Research and Development)

9

' £%
v ) =

I 1 ] v v Y a [ 1 = = o a A a = [ S v
Wudiudrhnndnaulmiauinnssulug 9 suuézmmmsml,uumwwlﬂmﬂamm TagdunannisnLy

<

[ [

madilagndn hawsamfugndn eassassauinnssulvl 9 Aneulandanudesnsvesgndi lu
ununiseuazianifidedisdiienisairsassdeuian Wusfvvemnhenuidouagiaun fe nnsdl
dusnlufinurunsiauimeluladdafuuasmaluladiuatouazaud fedidniihfisedugs
(Chief Designer of Global Center) laussg18fsnann15iun1sueInImeUIARUe HITACHI GROUP

1371 finsaliunisasneassAsaudiu (Collaborative Creation) 138 Co-Creation Tun1wdduisen

Y

Kyoso Iageuuszanamuidenasinunandudndiusosay 4 vassigls d1n3denda 3,000 578 lne

v a v a

7 "i]‘U‘LJ'iiUiU']LE]ﬂ le‘luhluﬂ’]'5‘1/1’11?"1’iﬂﬂﬂiﬁ]@ﬂﬂﬂ’]’i%’]ﬂ’]ﬂi’]&lﬂUaﬂﬂ']

For mventlon and’ dlscovery
“We musti| have'the ethos of those e

| ,y wrunl

"!N’;‘

BABA :
Founder & First Director of the Research Unit s s IFirst General Manager of
: the Hitachi Research Laboratory &
the Central Research Laboratory

© Hiachi, Lid. 2019. Al rights reserved.

JUM 3.1-11 siusiavesmisnuideuasiam

wunITeuasimuuuadu 4 @ laun
1. dwanunagnsimalulad (Technology Strategy Office) d@1usun1saniunisau
Global R&D Strategy
2. Auduinnssuaudirusesaulan (Global Center for Social Innovation: CSI) d3u
n1sasnuAIsINiuiugnAdmsugsAalnuIng (Global co-creation of service
business)
3. Quéui’mmiuﬁmmduhﬁ (Center for Technology Innovation: CTI) Technology

PFs for product and service business growth
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4. AUGUIANTTU A1UN19813579 (Center for Exploratory Innovation: CER) open

innovation in resolve future challenges in society

vy
£Y =

Viailléinands Technology Platform @8 LUMADA 11971 illuminate + Data ﬁﬂgﬂﬁ 3.1-11

lneiin1snsgudaunni wwenyiusenidedld (Lumada Center Southeast Asia) lufinugnainnssy

Y Y

aunzdh Jamdavays Waliuinisanu loT Wudmunendn edieimun 15snudaaies (Smart

[ 4

Factory) lumlawsnliunguszneunismnienaulaagld oT wndaauaiuisalunisudatunig

waluladsziugs Feaufimwvasgudauinn’ fe Wugudusnlulanuenyssmaduiidnali

'
0O Y Aa L3

ANUEIAT TnguSEn 5013 9709 LazuSEen 5913 e 91de LWuidmanlunisdadeauganinn

v Y Y

Lumada, loT Platform HITACHI

Inspire the Next

Intelligent Composable Secure Flexible

OT Systems O LUMADA IT Systems

Machine Data Edge Analytics

Artificial Dashboard :
@ Edge Intelligence Business Data
Analytics and Analytics Workflow

Human Data Real-Time Dot gg
S Data Asset
I& Blending Management \/
D Data Lake Asset Avatar
Connectivity

OT = Operational Technology, IT = Information Technology

5Uf 3.1-11 LUMADA Platform

77
v aa a o I L 1

viatlil n1sfadhey 3 Usenns uae 7 Asiiqudguindieiunld

A15A97 1 @519 loT unanvesuiiloifindanuaiunsasunswan diunsideusonas
TATzvgatoyaraligvesana (big data analytics)

A157afi 2 a¥9 solution Kunsidimalulad (co-creating digital solutions)

a1shafl 3 duaTesile Al vesqudguin nufuammdeangiumaluladnisdiiuau
(Operational : OT) wazmaluladasaumea (IT) oy e lduiuldiunguanaivinssugsiad
a1k Iaudenisidaunalesiuuy guimdunulunisiaudneninvesusemelng 7

AU AIH N1SUSMNTIANISIEIRS N1SHNNE AUUasnsiy Ladafnd 81A1Tan U< SEUUIIT 1599U

" https://www.hitachi.com/products/it/lumada/global/en/index.html
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Tudagdudwangveinsidewasiaunaenisssulunsuidymdey wagAdadivuneg
YINITNMU188719898U (Sustainable Development Goals: SCGs) AMNNANNITVDIANUTLVIYRA
IS v (%

wardny 5.0° vosUu Fududsnuinddu Ussysulidinegegsdlinduazasninauts Asgun 3.1-12

LLazgﬂﬁ 3.1-13

Initiatives to resolve societal issues HITACHI

Inspire the Next

-

IihelUnited]Nationsihasladopted il A'Sustainablejsociety where
ESUstainable]DevelopmentiGoalsg everyonejcanilivelallife s
(SDGS) with

seveiomment OCGIALS

17 GOALS TO TRANSFORM OUR WORLD

BEERRE

ad | &5

a

2 - Infrastructure s = oy |
developmen
T T P , .
o Lwrme Fnem £ healthy ife; - Maintaning e n a - Reducing waste inDeveloping disaster- Reduang
il D PMENT © ncy. faméiar regon, supply.chains  reslient safe and | processing costs,
T2 Y A "l GOALS - - warecies improvg payment
: : =

) N6 Hiach Lt 2070°Al g reservesd 2

5UM 3.1-12 n1sSusiuiveunntayymdsny

Society 5.0 Filefiedadosing 4 oail

1. m3fnwme1uia Wy nsiaunuam3invesUle (Healthcare, Medical, Nursing care-
extending healthy life expectancy, improving patient quality of life)

2. myesmuanvuds TiuA nisegluviesiuiduiae mauitiymeudusaviauaau (Mobility -
Maintaining life in a familiar region, resolving driver shortage)

3. MsHan Wy nsaaaugydelulgaunu (Production -Reducing waste in supply chain)

4. mstwuszuulasaisiuguresuun Wy miaiaflesiivasasuaindusssund vie
mmiﬂﬁluﬁdlmﬂm%ijaﬁﬁaﬁiimma (Infrastructure urban development-developing
disaster-resilient safe and secure cities)

5. N15RU WU NITARRUNIUNTEUIUNTT WU UUN15983u7 510157 (Finance-reducing

processing costs, improving payment convenience)

8 = o a o a 9 ' A v a & 4 s & A a o & A
NUBOY aaﬂwmmsnwwmLﬂwgﬂmaxLl,ﬁ'lﬁuﬁagmmﬂua&mimium&szumwwuwlmuai (WUNLFLDUDII) AZWUNNIG

MeAm (a3 hmedumewmaluladdugs
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i e g HITACHI
To realize a promising and hopeful society Inspire the Nexi

beviLopment GO Society 5.0

17 GOALS TO TRANSFORM OUR

Investors
Environmental
NGOs
Customers
Communities
Employees

U. Cambridge
Stanford U

Connectiih heword
do drive openinnovation

Domestic ventures
¥ Silicon Valley.
Industrie 4.0 Israel
Digital India China (Shenzhen);
Thailand 4.0 @ India

£¥LUMADA

NGO: Non-governmental organization

5UN 3.1-13 Msimuwinngsugdanu 5.0

#iadl HITACHI GROUP finnsvianusaufusgninafifiendes (Stakeholders) éu Wnayu
NGO fudawInden gnén yuvy uazwinau ifennasuesniniguasionvu (Public-Private
Initiative) N1AN15ANYY (Acedemia) LU WnInedelafer unnangrduiiels aniing1dugenln
1n 1NUIAY hay aununesa wazuTEnan1sndw (Startup Communities) Wy dnasmululseine
Silicon Valley Wudu wenanidaldnanninlud a.a. 2015 HITACHI GROUP 1§ nnailn
Nexperience (Next+Experience) Mt uisn1sniainiasfiedmiunisadiassdsiuiu nie Co-
Creation ¥lin1siinnisasnanaen Ingdedr1unisasiaddeimiluauian (Future Vision) 013
wisduddediad usvaunsnidielvl wdiounisdandes Time Machine lugeutaninfineslsiu
ustmdesnstnidouazimaluladsruiuuinitenmundddng q Wiinty uwidesiheusiutuin
20nUUU (Designen) wialiiinnisasdivesuianssuluouran 3015l LUMADA Platform ey
foyadriuduwes ulaseyasenluifu Information (Digital Transformation) fiansnsatilule

Usgloviliveadanuela
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Collaborative creation with customers

Estab. Global CSl structure

e Global Center for Social Innovation (CSl)
s Systematized NEXPERIENCE

s Collaborativelcreation

Center for
Technology Innovation

(cm)

Digital innovation
| Collaborative creation using Lumada
-1 Utilize NEXPERIENCE

° o Methodology loT platform |

3 @E]EHB NEXPERIENCE Solution cores

Customer cases

g

Discover business

opportunity m
e

*

6

5UM 3.1-15 uinnssumdnea

FY2019~FY2021

EiBlend collaborative/creation}

Gl EstabYindustry:academia]
governmentiecosystem

o Uegptzticss

hackathons!

Joint-business
programs

)
”

Sensing

e ) 24 &,

7
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linantsnisiauiuinnssuuuula (Open Innovation) Fadun1swauilaenisasneassa
aufuNIgusneInns Wldnmizn1elusafns warn1SUAsULLIAA MUINITHAILILIANTTULATZNITYIN

gsiannuinnssunuuuaesgsianmganasyhliian suinnssululdegraunsvaiy fsgun

9

3.1-15 g HITACHI GROUP @iassuuiinauinnssuwuuila (Open Innovation Ecosystem) flagu

71 3.1-16 FaUTENOUAEY NISHERIANMUAILTAAUNALULLAE MsiaLIAuLUUlnemaluladgansauls

[
=1

Ingdiuidmsuriausumi fegun 3.1-17

HITACHI
Ky6s6-no-Mori open |nnovat|on ecosystem nspire the Next

'

alra Kinenskan'{* |
o"r Showcase ‘ | Carry-out N T4 Rapidly dnvplop' -
capabilities g 4 project . = prototyL.

R : _—_ S

EXPERIENCE  Project WHMIMNS dware !
Space Space & Sitechnology,

O-LUMADA
23 : =

(8

=M mmlhnlilﬂn|H|limli_
; |uIil||i|il|||||hlinllllhumrl\ml'_

N ~ S ‘ :
Café Library o - Restaurant

a

‘U‘VI 3.1-18 wwa’]wﬁuwm’ms’smu

Falunisaiiauarsiusuulud dsenaume nsasisaniunvinauiuude n1svinau

Fwfuanranvaenting mssanidsusdaius waznisaiisnnudniilugusisednasings i

'
a

IUN 3.1-19
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UenNUTINaNNLNALA Nesperience Tu 3 Asgvunsvan (3 Steps of Nesperience at Hitachi) Fadd

1. mswansideiadiuanAi (Showing a vision with customer) Iagnsuansaanudulula

Y

@ [ a

YDININBUIAR AI8A1TITIMALlA PESTLE %ﬂwﬂgumauﬁﬂ3ﬁmiLﬂusuau”amﬁuﬁl,l,asﬂﬁ
A4AT18115573 (Ethnography and Business Dynamics®) IG]EIﬂ’]iL%QJ)E?L%EJ’J‘U’]iyU%N’lm 5-
10 Aw 1 wwaldulddsyana 150 wwaldy Faduduneufioenuuuiteuianandy
0614ls shunseAuTevesienay

2. ANTWAUINITASINUUIAAYDIAULUULAaEN1TaSALUUTNY (Creating new concept
prototype development and demos) 16l Business Origami'® way Service Ideation!

3. MIUANIIBNNTATEA (Demonstration) Lt 9iliAAN1ANTUIT 53R (Commerdialization)
Usgnaumiy ﬂﬁﬂizLﬁU@mﬁwmmiU%ﬂﬁ (Service value evaluation) laansly KPI
Tree'? uag Business Dynamics NM391a84a01un150iAnA1708953513 (Simulation business
value) Way NMsnaaaun1she1u (Cyber Proof of Concept)

Tngvisanuduneuagldisndsuulsyaunisalilfundn (Experience oriented approach)

? wuudaesmudiusszinedadeiiinarennnsTauszansnin kPl vegsiia (relationship between factor that have effect on
KPI evaluated cause a method to solve them)

10 iyadalumsesnuuuiiasigsie uashlvueaduqurmesiiiisrdesuaznsfiansannszusunistmi (technique for designing
business model and visualize stakeholders value and consideration to new process)

1 mauﬁm%ﬂmsa%mLLmﬁmui’mﬂssmﬁauﬁ'ﬂagmmﬂgmaa (new design framework for creating innovation idea to solve issue
from the perspective)

v

2 ynunniiansnuduiusseninedvidviawasunaanisiusnislusuuvuvesiuliiioUssfiunansenuiun sy
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nsalfnwIn wauanvadladafndnielulssmagdu

nsgnsreiiau Tassadafiugiu n1svuds waymMsvieaiisuissemadiiu (Ministry of Land,
Infrastructure, Transport and Tourism) Tauaunnnelull a.f.2017 (w.A.2560) Twaa1du Nomura
Research Institute (NR) duifiufanisliauinwiduinluuszmadgiuinmaineuinnves
qma’mmiﬂa?}aaﬂﬁﬂwiuﬂizmmﬁﬂu (Predicament of Japan’s Logistics Industry)® 3avinnn
oAl 10 Yihmihvesgaamnssunsliuinsladafndnelulsemadiulneldinadianisues

AMBUIANAILNITATNUARAIUATEL (Scenario Planning)

NSAMUAEIUN15llAa1NNINUMILITIUNTSY (Literature Review) Wagn15dun1uaiids
=% Y a ! a a ¢ o o a = 1 v A & v o
angliusinisvudwazladadndtuiagludsemagdu Fanudt Yademduuseduiniounis
Wasuulawiesusulanimueaiuisanuuaeonundu 2 i taun inasissauniswusty
U3n15ladafingd (Shared Logistics) waginauaiseaunisunssuudnludfuldlunisujifaunis
Iiusnsladafing (Robotization and Automation) #sluvegaaunsatrummuaninlueuian
vosgramnssuladafindnigludgiiunanssanuily 4 anunial o (1) aarunisalndnisliuinig

[ o

Tadafnduvundsdunaziinisuissuuanludfunlduin (Digital Logistics Mall) Fsin159avinaais
! = ! a & [ a a Y a a a ¢4 1 ¥ ! v = v o
Sudleszniniansiluiusiinsnsulvuinisladadind dnsulsdudeyasenineiu wazin1sdny
WnsgINsTULUKAzNSTdsTuUSnludATiy (2) danunisalifinsliuinisladafndiduves

v

AamseanaziihszuudaludiBanldann (Automation Platform for Winners) @slsifinnsudsiiudoya
svinathsay wingluAanisvesnuiesaziinisihsuudaludf@unldun (3) anrunisalfitinng
THusnsladafnduvunustunazirszuusnludfunldlainnin (Logistics Sharing Economy) 1o
fansdeaiianinuanansavesyrannslun susendaduyunazy foRnuliiuna sudwiosdinng
fvuaasg UM U TRNuTmAusE i aths nuiusiingisaniulviuingg war (@) antunnsed
finnsliusnisladanndiduvesianisieaazliléldszuusalutnunldunntdn (Private Logistics)
Fslsifinsuistiudeyaszmitemieau uazdsiesinauiufuitinududuinguaslirosing
flavnnsldszuusalusi@ Inodesedonsimuyinuruaznsenssiumaiiunananvesyaainsiiie
virligaiadensudeduld udsiniu aazdAnuinnisUsegandajifinng (Workshop) ifiow
wmsivngadlunisiuiefuransgnusazanuliniueuineliAanslasuuvasianan Tng

LUINeASTUIAkaEAIANYUlUA1IARRAIMNTTUABIA LTINS O TRIS UN B UIAN tneUaLauaT

43

'
o 1 a

d1Agy lown nsiiunandnvesyaaInswarnIsensEAuinwensufiAnuvesyainsiiaiunsayvineu

wihiulatuszuusaludfuiniy saufansiansanwdsduteyaseninadnetdeslussuuldguniu

1 a Y A

deanUsuiadudiasraslussuu wazdigliaiuisadndedualasiniiiuazyanseateduaii

ALNEANLNTY

13 https://www.nri.com/en/journal/2017/0724
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Robotization and automation of the majority of tasks
9 Automation platform for "winners" 4 Digital logistics mall o

cozllg?:?ﬁg?\ layer &*@@ 3"‘@@ ; :l‘*'@@' -

B IR R

©

@ 2

System layer

Field layer M@ Mgg Mg_-'

- Companies must still maintain original strategies

m
X
o
@
= Yttt
® Fiedlayer | QB r | |r/| o= p3 g
lg - Further automation/computerization of field - Diverse functions are provided on the market and @
— as well as management tasks businesses offer various combinations of these 3
ﬂ - Not much progress in information sharing logistics services a
a - Technical superiority via capital/ - Minimal discrepancy in work quality by company, =
@ IT investrner?ts is kgy to hig%er work quality due to automa%on i Ghality by COTpaNy o)
= and logistics efficiency Q
m &z ~
= - ; I —— o s
g Private logistics Logistics sharing economy o
— P .
& Management/ ® [ ® g
o coordination layer 4ab | 4ab 4ab g
'< 7 1 " 1

- - = = = (=]
2 -i ‘ -l (24] l 3
R System layer = | — ol =
=2
0
(=]
3
°
Q
=1
<

uonew.ojul sa1siboj jo Adjod uadQ :sixe |eIUOZLIOH

- Only some companies see major progress in for services offered
m uteHzatuon and authatlo,n ; i Ll
- Not much progress in information sharing - Persons are still given priority in regards to cost
; . e L and speed, and automation is minimal
- Companies must still maintain original : ; .
strategies for services offered - Standardized operations sharable by multiple

0 ¥ companies is crucial e

Minimal automation
Vertical axis: Automation of logistics tasks

Source:Nomura Research Institute

5UM 3.1-20 amluswianvesenavinssuladanndnielugiu

3.1.2 NSAIANEININAUIANYDITZUUNISHRUNIaZladdaRndnie Tuuseimalu

Uszmaduiviieenuiidaviununimouianuinang vaniaesanuniadgeag iy
neensu Tasudazuisaglinnuaule/ddyunndsiuiuegfunmaisuuladdvesaniunisal
lanv3ean nundouginavesesans detlagiulsemaduiunsiunaluladnldfugnamnsssy
9819MaINNaNY Iumimmuﬂ%y’ﬁ%gaLﬂuﬁﬂ‘wmwwamﬂ@]ﬁuaaizwﬂmﬁummmﬂa%aaﬂﬁL"f]u

o v a s

angy InglavinismumunsalfnsnmeuanuesssuunsaunLazladanng

Rand Corporation kaz@n1Uiun19398n151@UN9 (Institute for Mobility Research) 1a
MnsAnwnImeuIARTeIsTUUNSRUNLazladafndniglulszmeaulul a.A.2030 (W.#1.2573)
(Future of Mobility: Scenario for China in 2030)!* 4AVIAINOUIANYBITTUUNITAUNILAZLAT
anndnvluszmeiulaeldivalian1TusInINaUIARAIEN1TAINUAGNIUAITEL (Scenario Planning)
Wonoudanudn (n) exlsfimainasintudenisimumsluewasludsemadulul w.e.2573 uaz ()
mhsnunaszludunas dusama diuviesiu waznaenvumsaznieudegslaiiosuiloru

A5LAUN L UUIARNALLAATULUYINIAIAINAT

19 https://www.rand.org/content/dam/rand/pubs/research _reports/RR900/RR991/RAND _RR991.pdf
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BNITAUMAINBUVRININBUIAA Rand Corporation Laran1Uun1T398n151AUNN (Institute

for Mobility Research) T438n1s7naunauiulsEnaumenis

1. matvuauiunidaniisiianadtazdamansenudenisiiumaiaziadafndluussimadu
lngldn1smuniuassainssy (Literature Review) wagn15UseaInguvaeiida1uAney33890 Rand
Corporation kaganiunsifensidiums Afifuguussaumsaivannuanefiunandudsaueans
uywemans ermaniuazmalulad Wudu Wedmusuuvludanaiimaiasdamansgvuse

SEAUNNTAUNIILAEIAFARNALUUSEAY TagluldaIduaIu1saAnLaaNUSUNIULTIN AN9NAIATNY

aa Yy

daansznum e 4 88 loun (n) BAnulaseadnauszyns (v) TAnwAsegia (A) TRAUNENIY way

a s

(1) DRAUTAAINNAINITOBALTDINAUNITTDISUNISHUNILAZ T adaRnNd

2. 15U UsEagwazANnUIrNnelusuIAnlukAazuSUNLIINA19 Tdasune Taelynas

IAN15UTEYUBIUGURN53UAUL Y88y (Expert Opinion Workshop) tiiassysiuyseoeils

k1] v

Tun1sedurgusunfinninaziindulusuian (Descriptor) aduaaziid saunsatmunslunnazda

a

wUsdgasfimninagiindulueuinn (Projector) Tul w./.2573 AsauAquns 4 I3 lagauziideld

q

1 !
! (% a = a

IAN15UTEYNY 119U 4 ATT NSUTTYNT winvaTnSelmelAlalantiain 4 48 Lawn (n) IR

aa v v a ¥ a ¥

lasea$1alszeIng (1) BARULATEENa (A) TAMUNGINUY wae (1) TAAulanndainsowastodnie

(%

lunissesfunsiiunisiazladadingd lnedingUszasAnisnisosiousdsulsdas (Descriptor)
wagAdmngvesusazdiulsden (Projection) N15dAnTsUsENY wiazATs Sfistmaiing
ASsaz 6 0 8 Au LufMunUAINAIATE A1AYINS ArAeAU AansTEAUSNY wazedn1ssEnIng
Usena wagAan1snuIneiunandssmaduiazysemanauiuailuawsnimilanasglsuidnsay
A o Yo v Y a & 4o vl o ¢ v
\erielianunsaldsudeyauazdofniunvainvaleaingniiussaunisaliazyauanniieiu lag

b4

° gy oA g val a ° a1 v | o
mauildiiie nuseguiiasamameuUszneume (1) viuandwiuusgeslaniaiumngaly

o aa v o

N1308UN8RAMULATIATIIUTEYINT TAMULATYENY TAMUNENIY LasdRfmUTAANNAINITONAE
Tadfinlun1ssessunsiiunuasladafindnaziiauludsemaiutnsuazmasmgladiulsgee
o ! = ] a 1 A a & . . =~

fanandefianmunzay wag (2) viuAndnandivuieiinadulueuinn (Projection) A3AN1S
Amumduaidimunewinla Qunsafmmuadusiavandimungls) waglunsafldamisaiinun
I J Y a v a = (Y ! a (Y a

Wuanthuneld virufeiidnsinisiuls (Miesnsinisanas) vasanthunealsiszaunisiule
(anav) 9819ls (USusAulnedgetne inulaurunas nistivlneg1ssanda) Inenani1sansianinu

(%
Y A

AniuaNgLerauaznadnUszgandaujuRnisagUlassil
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(n) fRdulassadeszans Ussneudiesuusdesnasanimunsiininiiasiingulud
W.A.2573 loun
O FUsh 1.1: Srunulszannssimvesalsvmalazsnsinsiulnvessiuiulseens i
Andinne loun (1) Ysvanstudulud 2573 dWadudu 1.39 Wudtueu wiefiutudevas
0.18 sio¥ (v) Uszannsludulud 2573 Windudu 1.44 Wudrupu ioifiutuiesas 0.34
ol
O fudsT 1.2 : nsnszaneivesszens dandmune eun Sevas 41 vesUszvvy
anfvegluginanziueen
O fuusi 1.3: dndwlszvnsiiondeeglunilos (Urbanization) fandmine fe fovas
70 vaeUszmnsondogluiuniiles
O fuls?l 1.4: szavmnaadefiiunns dandmune fe (n) szegniaelefiduniafiuan
Audniey way () sregnandeiiumaiivanifuesaltuddy
O fulsh 1.5: UssianadaFou flandmune Ae (n) dndruvesuszvinsiiendeoglu

v A N K [ o a a ® v (Y] d' o [l
AFAIDUNDYNULTUATBUAITINUINNLAULANUDY Ay (V) ammummﬂszmmmmﬁaagﬂu

[

v A a

ASaunegtulunsaunTIRNINANeE 19T dAgy

o

&

aa vy a

(v) HAdATEERY Usenaumedulsdesuasandimuneg laun

O fudsh 2.1: Sammadulamaasusia Sandwane fe (1) Sasnsdulaeisiesas
2-3 dig¥ uay (v) Sasmaiulaadedesay 6-7 wel

O fuust 2.2: dnduveaasygiaduiiinangiinenefuoen Jantvine fe () fevas
43 vauATEgNIdUAnINYInIAnyTueeN way (¥) SeEar 50 YBuATEENAAUAAIN
nilnAnzTueen

0 fuUsT 2.3: nInseeeld Tantmung Ao (n) nMsnszaresieldanas (u) 13
nszemeldliudeunas uay (A) manszanemeldiduty

O Fauusil 2.4: dndruveaussnuseuszrnsianun dandivang Ao (n) Ussvnsfiiu
ussuiidndiudenas 76 vesszrnsiegluodlng war (v) Ussvinsiiduusanud
dndrudevas 80 vesUszvnsiegluerlng

O fuUsh 2.5 Usinumsuansusudnglulsemea Sandwang fe (n) 120 dusionny
100 éuneIuved GDP way (u) 240 Ausiayne 100 AuneIuves GDP

O Fuvsil 2.6: Fdrmeseinensiaulasaiaiugiumsuudsiondn fusinasay

Aelulszwme (GDP) datuune Av (n) Sesay 2 vad GDP way (3) Seuay 4 ¥8d GDP
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aa y 1

(A) TRAIUNAIU UsenaumeflklsgpsazAt1nung

©)

Auwdsi 3.1 eanundiugewmds dendimvune fe (n) 100 WSansy, sioulsisa wag
(v) 150 WiREansE AauIsisa
MwUsh 3.2: dndrudsunanhfudanduidianaeslsemeaseUsunaniuienas

pustaangludsewme dandivuneg fe (1) Seway 70 vasUSunaindulamasnusing

a a

AMeluUsEmATNNSUIT191NA1USENA kag (9) $08ag 60 YBIUSUIAUUNTUBLNED

U3lnanelulsemalinsignanansusemne

Y

Faudsil 3.3 nsthszuumsannisUaesfinsdeunseanuldnielulsema dandmaneg
fio finsihsruunisannisuaseineseunsyanunlagluduniglull 2563

Fauds 3.4: dadruvesUsuanisldsasudlniwazsasudleusadousuianisly
snoudnanuaildnreludszne Samune fe (n) Yosay 20 vessnouRRanua 1y
meludssmelusasudlniiuazsasudlousn uay (1) Sovay 30 vassasusinmunTly
nelutsemadusasudliiinuazsasudlausa

FauUs 3.58n5nsiulavesnsldanserusudlni fadvene de () 3nsinns

[ a

Wulnvean1sanseueudininsssar 10 aalaudel 2573 () Homs1n1suaulnved

[

A5lEdnseusuanindosas 5 aetaunat 2573 wag (A) Honsin1saulnveansiy

Insenusualindayay 2 setaunal 2573

(1) AAAIUVAAIUFIUTALALT AN ALUNITIDSUNSRUNIAZIadERNE Usznaudiesiwls

So8unaLAILTIMLNY TalN

o

[y

AN 4.1: Tadfinlunistuasuinainnisesnngssilovveddied Iandinuny Ae

() ldfifesAnnstud waz @) fidedrianstulianzdosses

Faudsii 4.2: Sasrianisienseanssuansveseueus dadmune fe (n) ldfidesiin

N1500AT89T wag (1) AUadninnshenTeLanIziilindses

FauUsil 4.3 aruazanauisvesnisvudsnardluandios danthuune fe (n) finns

WawiauazaInautgvasniIsuudsiasuluaiissldegadidedfglunnidliewman

wazliledses way (v) TnswmuimvazaInaulgveanisyudsnasulunialus gau

Urunans Ineenizluldiowman

FauUs? 4.4 nsiiulavesnsvudmieseseninadios Sandmune fie (n) 38ms1ns
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o Fudsd 4.5 mafulavesnisvudimisernanielulssna Sandivane fie (n) I8k
nsAulareInsvudmsonanslulssmalIunas way (v) Ions1naiulavesnis
YUFINOINIANTUUTELNFBEN LN

o FUsh 4.6: maRmwINsInaaufinensaluamndes Sandmuie fe (n) Sanaditym
Tumsdnanuivensaluwniios uas (1) fnmsufuugnsinanuiioonsaluaiiosls
Ftu

o fulsi 4.7: mseygnlianunsnthsasuddmyanaunldlunisudslasansdunis
UL Sldntmune Ao finseugaliamisaiisnsuddiuyananldlunisfuds
Alaeanslaeeuas

O sl 4.8:maivlnvesnisvudsiiflderuninugiindoseud fandvane fe (n) 3
msiulavesnisvuaiifldeummueniinsoseudifiondntos uas (v) Snsivlaves

o w

nsvudsnilveunmuRtinieseudeesltdfgy
3. nMsurdayauyuszulanaliiainviinsaunwan1un1sal (Scenario Framework) Loy

Iu91uAeRI3831N Rand Corporation wazan1dun1sidenmisiaumsldreniuisineUszuianalay

[

2 IS a & (Y d’j
LAIBIUDNTIATIZUVNUAINUAYUTENDUNU AU

(n) n153Aszsinansznuled (Cross Impact Analysis) Mwansluguvoannuauius

v ! b4 & = 1 v oa v [
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Uszneumeunuisuanissauauuntoevesivintadeniduyamnasnamwansemu (Activity Index
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n15UABULUADIRILUTBY (Passivity Index n3oaufiveslademiulgnnsziin) wazlingy

v o ] a & va v v & A ay o e A =
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% ¥

denansenudeiukariuinntesiiols vasiuideyanlasuumieinnud Aladuiauadin uag
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uslandadudl Activity Index 11nAagBedanansenunadmiuusous 110 faegrau fudsi
1.3 @ndruuszansiondeegluwmion) uazduusi 2.2 @asinisiaulaneasegia) unquén

a a v 1 1 Y A PN o aa R <
wUsilugawmafasawansenuag9gesiafuUsdu vaeiminmuUslaiilan Passivity Index a1nf
ndudulsilasunansenuannsiudsunlaeindiudsdu Aegragy fuusn 3.1 (A
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NIENUABNISUSUMAUAIDITIA YT T aES LDudu Tnenadnsvaantsiesieinansenule?d

a o °o o A &
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(¥) NM159LATITIRAUTDAARDY (Consistency Analysis) lag3lAs1z1iAINEDAARDINUYBY
nsldnaralunisdadulasmuaaimnevesiudsdesiamun lnefarsansefuazuun 5 seiu
AzlUY Tngazuul 1 nuneds ligenadesiulas Azuuy 2 Buneds liaenadoaiuuediu AzLul 3
fanududaseseningiu azuuu 4 Janudennd 99y WavaAzLUY 5 dANUEDAAGBITLBE19LIN
lngludiuveansinseiniuaennaes ANYEII89IN Rand Corporation wazan1dun1939en1s
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Assessment and Horizon Scanning (RAHS) SswenduisadineansaesssmaeasuiiinUssuians
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Anthvinefianunsodiunesueld wasadaandmuediliaunsathunesuels
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T 1|21 4
e e 13| 2
Romained ogual 3 a 3
Haz Increased a 3 a
Labor-foms participation | 766 of the adult popuiation 1 " z s
B0RK of i adull popetabon 1 7 2 3 2 2 7 7
Domastic wahichk 20 total vahiches par 100 milon
MY (a2 P zlgjzizaj3aiz |3 as
e 1 iz lsialaialz !z
Parrantags of COO peani | 2%
= i jsiz2i3jaialaiaia
8 orice sy ais !y ialaialalala 3
S0 150 par barmal
=t 1l jsi3j3iaj3jaia 1
e e s 1243 415 41212512 433|571
SO0, of o |5 Importad 3 4 F4 & 3 Z 3 4 4 z 4 i 3 3 1 5

JUN 3.1-22 fregamsliasgviauaenndas (Consistency Analysis)

(A) N15ATILRNGUARALADS (Cluster Analysis) HuN15ATIZREIURDIINNITIATIZR
Augenmans (Consistency Analysis) lagldnisuszunanalaeldgandunis Risk Assessment and
Horizon Scanning (RAHS) FaanlduisadinaansaasUszmameasufiuiuszaiana $99zvn15du
ganumileudureswinulsuazaivuediieg mahadundamesvesnduyniud sisldnvasd
aenadosiu Tngluvnggn RAHS anunsoaiayavesiudsiidu ¢ adawes loud adamesi 1
fendawmesi 4 Tngwuinndanesi 1 2 uay 3 IMudsdesiiannsaliesureldndondeiu Tasly
vhega funuenzgitodnduladonadamesn 2 Wesnamsaldlunisesurenaluditmneg

VNTENSIRANIANELA DU
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\ieduimAougnamnIsugeanamnssy 4.0 (ssugd 3) wwne sl snsdniusunineuanveswinssema

Descriptor ' Projection

Total population 1.39 bidion (0.8% per year)
L44 pillion (0.34% per year)

Geographic distrivu- | 419 of the population lives in the aastern ragion
tion of popuation

Urbanization 70% of tha population lives in urban arcas
Commuts distance Has increased slighty
Has incroased significantly

Housahold typae Tha percantage of tha population living in family
housaholds has increased sightly

Tha percantage of tha population living in family
households has decreased shghtly

Economic growth 2-3% average annual growth
4-5% average annud growth
&-T3% avarage annual growth

Shara of the economy | 43% (similar to current)

n tha castern region |
S0%

ncome distribution | Has decreased

Has remnained agual
Has Incraased

Lador-force 76% of the adult popusation
participation —_— -

BO% of tha acut population

Domasticvahide 120 toty wehickes per CNY 100 milion of GDF (same 2= current)
production t )
240 total vehicles par CNY 100 misicn of GDP

Farcantage of GDP 2%
spant on transports-
tion infrastructura 4% (same as current)

Oll price USD 100 per barral (real price in 2004)
USD 150 per barral (real prica in 2014)
Oll consumption 70% of ol consumed s imported

£0% of oll consumed is imported

3UN 3.1-23 Medamsiaseinguadames (Cluster Analysis)

4. n1simuatisnunwanIunisal (Scenario Narratives) lngiiuauanzg3ideain Rand
Corporation kazan1tUNITITENITHAUNI TIUAUNNUAAITEIUYDIANYULLAUVDIFILUTHAZAT
Wnunenlasunisandanainn1siesizinansenuluinazn1simsizirdawas waslaanvindeny

Amanunsallusuiag (Scenario Planning) wagdnwzlauveunansainegnelaaniunisally

v
¢ v A

AUIPRAIUIU 2 ANIUNITAL AT

¢ < ¢ v v oy o v v
O dgnunsain 1 L‘UUﬁﬂﬁ‘Nﬂﬂiﬁu‘Iﬂ"\]u‘Ui‘U9\’3LﬂlqgﬂizmﬂwGuu']LLa’JLL‘U‘Uﬂ'I')ﬂiZIﬂﬂ

(Great Reset) 1uanunsainIuiiussduidrday (Key Drivers) $119U 2 usedu 1Analn

(1) Sasmsiiulaniauasugivedesimsuas (2) nsfiuinsnisadanuduingme
dundeu Fedwalviinaiudeanislunisiiunisuagnisvudaduaaigguuuunis

VUAN99 TALRNIZNITVUAINNAUULAZ TN LUALLDNTVE8FIUdINA L TRDI9AR
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unsnsdudivessosuduaziininisinuisavssadidoaietdesiuiigmd
N1535735ARYR vauziReInuILiinsran sulavensde U nus N1 uaEeIR W
sapudlati Sl saluih wntu wesd Start Up drunnstuinslasadnddidunis
Uimsdndauasnszaredsetardudvinuniniusuoun . swdssuianaise
TgunasgunanmmamntulunisinsndevnazninfuniBansnsuduarissiue
arwazmndladafnduntuiielissuaunmadiduinnifsmelunswanilasass

NuNuazUINISIeIRIsUNSIsWiulnvadliatazAsugialuiasduy

o amumsaiil 2 \Jusarunsalisuiinsaiydulauvudesidusdesly (Slowing but
Growing) \Juanunisaifuiiussduiidndy (Key Drivers) $9u3u 2 wsadu (1) n1sd
AUABINNTUSISIRUMLazssuLladanndidulawuuliunans reeluaesly way (2)
nsidudilildoanunsnisidunaiunisuudeiduiinsiuaundey Tneussansds
lildfinsdedugrudrgiidesnnsilidsnaiaudesnsuinisvudaasladafnd
seniadledldvenefunndndioldnsvudessezmslnadiodenlosnsiunadyasuas
nsaudsdud Inemniznisvudmiauaiosdy n1svudmiese wagnisuuddlagld
savssnuelvgfieiiunsseninadies (e uzdnilvgfnddidudemauas

a Y]

Liwasumnldndsnuaren) wagnhenuigiavigiuinisvudiuasladafnddnad

a s

ﬁ’;mujwmmu,azLﬁ'flu;ziﬁm’ﬁs[,ﬁu‘%m?uuéaLLazT,a%amﬂa

5. N153ANNT2LAUBLULENDNILUINIITNNZaNTuNTTSULanUNANSENULazA213 L
wiuaunnalfiianisasuuwlainingnd sauneszymanisainanaiilentaiavuldvosusdilie
Wadundlazadimansenuagisgeianisainauiau szuunsiaunisiazladadind (wild

Card Scenario) 1a8ludIuY99nN153AVINTDLEUDL UL M ILUINILN s ddlun1SSULaduNanSEnU

'
=

wazanulaiuueu tu angdAnuldnisdanisussguidefinig (Workshop) ilemuuanis
wnzaslunssuiledunansenuuasanuliiwiveuiineliAnnsiasuuuasiang1n Tnoangd3de
Tnsdasiniuvaeda dun “What If uag How to TunsdifiauydnAnsarunsaifitiuunudy
vinuiudnansiideiauassndla” Tnsuumnadisguiauaznaenvuluningnamnssunisvuds
uazladafnddesdidunisiiosesiunmeunanldiuinisfinnsanuiuulovisnisvudsuazladaning
i ylswiensiludivessasud ulsuisnsindnsaeuduarsaidiussyndiwnde uleuiensiu
aEndanudomas ulsuisnmaifuaidsosus wleveaunlassadeiugiunisoudadonles
seninunna/seninadiadvidenndesiuUsinaunnudesnsiumaasudadus lususioiula
finsseywmnisaifionailentaintulédtion uiiinansemuagisgs (Wild Card Scenario) fintngau
masguazgiidulidiudedeaunieunseninisluauian taun (1) n1siadnganisainianistiuly

Uszinadwinliniasguazienyuyzaevseusuanni1sasulazn1slding Wy n1siesugnavesduve
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a o o )

Aaseg1alidedfAy N15NAAIMINTTURENLIUNINULYDIIUAANI SUET86T (2) N15TN1ATTAANITIA

]

v W [

AudAyiunsguasnndsngey 1Wu msldadvayulildndunuareon wag (3) Arudsanisly

nsAunIkazvudsuegUlUUAldveneil Wy nsiAunawarsudissninullesassrerlnaly

e waznsidlemdnuazidiesseteandediinnisiliudveseusuddiuynana [Wusu

3.1.3 NSAANEYINTNOUIANYDILAJEANAUIINADDHLASLAY

geamnssuvudnasladafndvetonansfoinsdanulssann 1.2 auau wagduTunu
Ausnfivudansauunslulssma 215 fududu-tlawns Uunadumivudmiessnsludssme
413 Wudusu-flawns wavildndrundnsaeiinasuainaiviusmsvudasladanindnndusesay
8.6 psnanugiuIaTunelulssmdednsidy lnaseuay 65 YeeUSUINEUAIEIDNYDY

= = %) ] =
paawmsasiinisandslulunainewde

ddnaugnsaansduniwazlaguniuwisuseimasaawmsiae i (National Freight and
Supply Chain Strategy Secretariat) \unisgaruninsgludsinnssnsisnisvudiuialszina
goalnsiie ladndeaqudldouniunasladafind (Center for Supply Chain and Logistics)
uAneNdeRaAL (Deakin University) liiodavinameunanssazenndausd p.e.2017 81 A.6.2037 71
gnamMNssuNIsvUdsduALazladafindvatoeamsiduneuniensessu Ingldmalianisuasnin

auAn (Foresight) Tnglanisimunaniunisal (Scenario Planning)

mM3fmuAaaUNTAdlAINNIINUMINITIANNTTY (Literature Reviews) wagnsdunwalidadn
AusEnauMsvudduiuazladafind nuleun1asy wastnivINsaIun1TNeIeuIAR 53U 52 AU
el tadediunsstuindeu (Drivers) IAnnisidsunladlugnamnssunisvudsuaslad
afnduesonainside F1annIUNIITTUNITILaEMIFUNsaiEnnUInguuestladud Ay iy
usaduiadou (Key Drivers) AineliAnmsidsuntadluswian Téud (1) ﬂﬂiLUﬁauLLanwqaﬂiim

¥

AUSlaa lnglani1eaufeInIsauA/usn1NlRuA N A uAUAlARNTININIRILATATIVEDY

4
anugmsdmould (2) malsuulastaisuamaassgialanuaznisfleeamsidedeadigszuy
vhaldguniuresduinddgyestaniiioliauisaudsiulunaialanld (3) nsiwasuuvassu
walulad AsauAquumAlulagaIa waluagiundinu wealulagmun1snsiafnmuan1uenis
dwevdud weluladnsinwianuvasadevesteyauaraud (4) mumslesudunndouuas

ANSWAIUITNEEUY kag (5) AUTINMIEATUANTUAILALAIUUADANEY

LY [ 1

PntuAnzifnwlaihadudfgydindiuihnisianguaniunisaiiednngld 2 vidnunaue

o

laun seauanudutulunsufUinuwsinasuaudwinaauiasn1sannenisuassinesau

nszan wazseaunsussuudaludfuldlunisufdfau ddnnguaniunisalls 4 aaiunisal

5 https://www.freightaustralia.gov.au/what-are-we-doing/scenario-planning
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(Scenarios) Usgnaunie (1) UNUINYBILATEIINT HUBUA wassuudnluliAniadu (Rise of
Machines) (2) A11LABNTERMULATEFNY N1TAT N1TAMY KALN1TVUEITENINIRRANIEEAUIUN
< X Ry z .5y a v X

WU (Enter the Dragon) (3) AMsiia¥uvasaudunatsvinlviifiausesaudigssuuuinduuas
na1ndln189%au1ndu (Flat, Crowed and Divided) (4) unum¥ain1sujuiniusnsgu

fwandaunaznisandunuiiluiinsreduandau (Big Brother Goes Green)

o 3 vog Y a |awa - P
MR ANEHANYITANIUIEYBIUL RN (Workshop) teniwuinisimangasly
n1ssulledunansznuiazanuliwiusuiineliiinnisiuasuwlaninan Tnewuinnsguianas

maenvulunrgramnssunsuudagladafnddosiniunmsiiesesfunmewianyseneausie

o wmhenufinsulovezdosiamuiuazanuiilaviviumalladuasszuusnlusiad
funumifistulunsufidnulugaamnssunisiuduasTadaing wasdesmenmaivayunisly
UsglovtinnaluladuazszuudalusififioadanuldiuFoulunisudadu

e  gsivvuduazladafndavdesdaluiinsAnwinagineusuguiuanulvinisusu/
8NIEAUNNUEHTBRIIU NBEN1TATI8Y wasinwelunisujuiRnudsindussvudaludfuay

walulagidsunadlilaag1eduszansnn

Y a 1 a

a & ' P v Yy Y a a ¢ !
® N‘Uﬂﬂﬂ‘wL‘UUﬂuEuiwmmmﬂmuwm@mmmﬂ%um’lﬂaﬁlamﬂawLmﬂmﬂi‘dﬁ]u

Y Y q

Y a a 1

Ulnaguiy walininua1andsastu ngtanignisdmevdudlinsaiar vinisidulingse

b
Y
dawandeu uwariansgliusnisladadndinuuinveusdedsny

®  HANNTNTTUIANAIUALSTUIAY DIAUVDIBDAASIAIVIANITYTUINITNTVINY

Sufuvilrnisiaungseidsuuaslassasiaiiugunisvudauaslassassiuguaumalulagndva
Y838am T HeNHIUNNIANA1TT FeAdsdnludinalniseianisusvauausiuiuseninesguianans

wagssuaviesdusedinsiae

<3
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3.2 UszimaniianuirmitiuennguiaLe

TuMsAnyINMsTariuELANOUIANTEINIAEAAIMNTTH (Industry Foresight) UasUsuinal
fanuinvihueniedisegieey 1 Usenaty 19yinissiuniudeyanisdgunmeuinnuesusene

HSaLAa A9t

3.2.1 WUINNNITINUHUNINBUIANYDIAFIMNTIUNTTTULELTATERNE: nsaluszmA
IS 1'% L% 1 IS
fanunaniuennguiaiie

U3 ANSuAadini g undn N N MBUIAANINUIE TINUIEBIIUNIATTUAENUIBY
ANy Insudazuislrnudfyuandiuluegivveuunguantiuaza Muaulaveusiag
Mgy 1ngiin13IAVIUNUAINEUIAN 1YL WNUAINBUIANYBIUINITNIAST (State Public Service)
TudlSeAandnvinlaeSTuIauaHTBAa LAUATNUIANYBIEIVLNYATHALDINTVOINTIAFIAYILAE
NIENTIUNBATHALBINIT WU INBUIARvRInNAlulagdAylugnalnnssudaiilaensensig
ANAMNITURTIAE WU MBRIARYBIERa NI LtslSuaadainlaalasinis LACCAVE Falu
BIANINAIALLNTUTRAILILLINIINTUTUASIBNIElaNTEY WHUAINBUIARYBIRAAINNTIHNEITULN
(Horse Industry) TunSaaadednvilaeaaitunistsinuvedlSada Wudu Wudu egralsinnu Suiies

o a S v o S a DY a a a vy

nsalifganilunisdnviununwauirnieddasiuanannssunIsiuazladannd laun n1s
INVUHUNINIUIAAVDIAEIMNTIUN1TTUVRILaN NI IAENIANNITVUEINIDINIATEN I

Usend (International Air Transport Association - IATA) &4 ﬂ'a;all’]%'ﬁ UszmarSaea

= 1 1 = Q.'l
NIUANYIANIANNTITVUEININDINIATLNINUTEINA U nJ9UTE Useinaplsaaa

AUIANNITVUAINIIBINIATLNINUIENA (International Air Transport Association —

a

IATAY Tifussdnsneenvuidandniduaenisiunuunsemanlanidhimdiuiu 265 ae
st Sfidedninmulug o nga3a Ussmadfaaa lihdeaniueunansswinaUssme (School
of International Future - SOIF) Fafuuignienvuasnzilouluansvenandnsdmihseaueuinn
Y8RREVINTINA18N150UT A.A.2035 (Future of the Airline Industry 2035) lagluisn1sueseunan
(Foresight) tleaanisallenanazaruidsafignamnssunistuvedlandoandnluouianauiad

A.A.2035 (W./.2578) tielraiusamseumnunsausuiaiulaniaasanudaesanaiile
nourauIgaamnssuaen1stuazuegslsluouan

350159 SOIF THlun15ANEINISUBININBUIARUTZNDUAIE

16 https://www.iata.org/contentassets/690dfdddf39b47b5a075bb5dff30e 1d8/iata-future-airline-industry-pdf.pdf
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1. N13AFIvFBUA Y UL BIAUYBINITUAB UL UAEA WIndanlun1sUsENBUNTS

(Horizon Scanning)

uuaueAnwINUTENaUMIsyAaINITNIUTEAUNTALAZANUTIUIYIINTAINTAY
FansALluN1TRTIvd Ud 1 UsTIUnsRuYeIn sl ulUasan nwandsulunisusgnouns
(Horizon Scanning) @utdunszuaunistunisrumamlusuinnaien1in133udygy1ustiidesiu

(Early Detection) @slun1satfiunisues Horizon Scanning UsznauaiedIu 3 d@iunan taun
n. N1IATIVFDUANINLINADNNHUDNAILNITNUNIUITIUNTTY

N5lYN58UNTI9IATIEN STEEP Framework WinUsgilluloniauazainuidesiionadina
nsznusan1sasuslamisgaainnssuiwuaduliisudenu (Society) alulad (Technology)
LAsEFAA (Economics) au3naau (Environment) wagn1siilas (Politics) Ingldn1s@nwinuniu

a a ol |

1550 33x(Literature Review) Inunasiayayiunilsngg 1wy deyaaifinisvudanieinia lonans

it sneeuwualiilan wnasneivIns kan13dse Jeyanniulusiuas Jeyadednu WWusu

WesiuTnladeduindeuniinansenuvisennudesdograinnssunsiu
¥. MIaiunisduntealan

TifnueuggAnwadunsduniueldn (in Depth Interview) Wesyyuuailduvadlanii
HansenuseanaInssunsiulaeglideyaduniuall 16 Au Usenausieguimsiugsisaenisiu
6 AU JUINIIW10IMAEIY 1 AU JUSUISTUdINeIN AL uLazdnnauee SvesEeni1siu 4 Ay
2010uABAIUNITVUAMINEINTA 1 AU warTindedn 4 au WWudidernglugaamnssudundly
gnamnssun1siu lnganisesdinisaeuniuanudaiiuaingaliliegluanamnssunistusiie

A Y a a ] v Ay a « . y A v
ialiAnaurainvagvesnuAniu laglduuuasuniuiiansdanin “Seven Questions” il
vy a = Y 1 a o 1) o A & ) . a Y a
AlideyaaunsauansnuAniiulaeg@assingtiudadeniluusetu (Driver) Ndawansenuliniia
nsidsusadlugaamnssunistulusuianuagldiialunmsdunivalvinuag 60 undl lnelingy
Anuddyiineldesfiugnatiazaufedn1srasgnaluauiag tesegnanisliy duindey

wmalulad nsillesazauduas n1sdanisdeya wasguwuunsaiiugsia WWudu

o w o P P -1 v &
A. u']’llaﬁdaﬂ']ﬂﬂqﬂﬂqﬁﬁuﬂ"lﬂmaﬂLLagﬂ']iVlUVI'Ju’JiiQJﬂﬁiuu'\i?uﬂULwaUQ?j{]QQﬂﬂLUu

hSIUU

IfunuaugdAnyitdeyaainnisnuniuvenasunaeyanieiiuarduntvalanaing

AnwiwdarauduInuIns Ny 9nTuNTEANaLe (Brainstorming) Winusidadeiduusadu

a0

(Drivers of Change) antutunssusdudadnensladendunssduineliiinnisiudsuwdas

(Drivers of Change) 91434 50 98 LanImuilfves STEEP Framework A1l
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M15197 3.2-1 Udsrenisiadenduussdviinelfifanisiuasundas

ffnu STEEP Yadeiidunssduimiiounisildsundas (Drivers of Change)

Framework

aa Yy [ 1 ¥ Y] < = = 1
UAA1UHIAL (1) M3Aen13318 (2) Nsvenedivesanudulliowuazidosvuialg
) (3) NMSUWANNANADIVBIELABEANS (4) Farunasey (5) nsiAulaves
(Society) 3 v v vvooow
yutunadluIunagoliowddiin (6) juuuulmivesnisuilan (7) Ay
TPuEavINTsANATOItaYadIuYARALAENTATYadIuyARaN D LY
Uszlovildnunissnwanuduasasnde (8) nsiiulaussisesnslu
WLBuazLaNing (9) ANNTALEIITYIRLaZAEWT tag (10) N9

SNwgUAMLaTANANYTHIVDITINY

ffeumalulag (1) NM53nwANuduAslasnfen1sbouas (2) dngninnistomalulad

£
=

Ju (3) mMstivlavesszuudnludfnazmalulagvueud

a

(Technology) YDIUYWE NI
(@) wmaluladnisudninduaznisiuiauiia (5) maluladlanailouads
(6) n1suBuwmesilaunld@sudanisvinsuesgunsalaieg (7)
L A 1
WFUNIEeN (8) n1seenuuuaIniagIukuulng (9) sUwuuns

a v < a a
WUNMEIUNIMUZANGIZ Uag (10) walulagnliansaumna

aa y a 1'% S ! Y a =
URATUFILINADY (1) N4 38 UBUIENINUTLNAIIAILNITAANAN BN 1DINALRZLEES (2)
(Environment) N150uSNYNINeINTEITUYIR (3) N13Tinn1sUdesasuau (4) Ay
TuAMIeImIThazUl (5) nszukandunlsledawinaou (6) n1s
a = i & & Y PN
WagulUasdanImeInNIATULIILazUREATININTU (7) SgaulInzian

IS 1A ! o =< A - s
gelularunaaiegendugninau (8) anmeinafinlunulaguywd (9)

a a a 42{’
\wWssgiavyulsy uay (10) lsaseuinuazlsnfiniie

AARULATEFNAR (1) avwlaiminfisuiuvesseld (2) anuduniuveasygialan (3)
AMNAUNIUTDITIANUITUIDINEGS (4) SEAUNITTINYDIVDILEgRUNIU
(Economy) )

QAAIMNTTUATVUEINIDINA (5) NMTUTUMINLATYFNINAINT TH

a 1%

dims¥gnaguANinaruInig (6) n1sudssuigiamialvuinng

<9 Y

Tassaseiugiliduenau (7) msusuiesnisasulundnningi
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Wieduindougnamnssugenamnysy 4.0 (seosi 3) wwe Bmsldnu snsdniusunineuanvewinssena
AAn1u STEEP Uavefilunssdumiaunisiuieuudas (Drivers of Change)
Framework

o

fAudesgeuaznanauunugILazndnnIndfaudsswinuas
NAROULNLAN Lagnanidesnsamulundnningidanudsaiunans
LAYHANBULIILUILNGN (8) S1UIIN1THDIBIVBIAMAMUTINUTIARA
9) Aailusslavesmslamedoya uaz (10) MsiUdsuulasdnuas

MMFIMULaETINYEAMNTIUIYIUAITVINY
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asrnsautielantunisiiunisluiliesiiianeanlsassuinwazlsARne

e ATA mgvnusINAvaIAnsmanzanlun1sdnyiuInsguiiedesiunisdnasunse

Unaudoya Biodata velaganslun1siiunig

e |ATA mshausuiuaensiuudeiauelvsguiauaz uinisviieniae v e

waANUaeadesourineInIAeIy Weasavanyseiuiisguiaiiwngiunalunisguaineining

Uaansivesusyuruginldusnisiiunemeeinia
UsziiudnunmAuazyu Ty

® |ATA masihmuavannsiiugulianenstudmigauasaInnsiiuinsuidlagansi

< v Ya vala a = d' = v v o v 4' )
Judgeeny din1s wasnidagvlumaiunsanioulm uaswiousessuivdinudgeenaiiazdmna

Y

a 4

Iangn1siudeanisugunIaiuazunaINsiteseesulgeeIy 1y
Usziaudnudawanaes

o ATA mssrseanusailaslunmsatvayuliasnmstuniluandnjiRnuuinsnisnis
Jumdulinsredindeu ieliussqllmuienisiauiogediduresesdnisandszyed (UN

Sustainable Development Goals 2030)
Uszinudnuasegha

® ATA mIsdnsangunIsimaudusuay (Early Warning Group) Litelvignaivnssunisiu
aunswsENAITesuiugUasIALazANYITMENILASYERA AT tnendun1siiaudesuiulsaes

[y

AYINTIEIUNITAATIINTUIALALTINTAIANITAIAN1UNNS AN NN A ARKaN TENUDUUTES

o ATA paslidayanazilinousuninauiluaugulminaulugsisaranisduiiel
= v Ao = = ] to A o = o
ansaseudmalulagniiniswdsuudas s winausulmididengnsinudnuiuwagaiunsadn

AuslutheimuayUsulssianisegedeLiiaals
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Uszhudrumalulag

® |ATA Adstitunsidus v Wau1szuunsvudawuulva W Hyperloop, Drone,

anAeuliaudu wazdnaneueinia Wudu wefiansandavianusiudeseninsiuniensdivuly

awan wainlendlilneansuazdusanunsaiunielaegnisinsiuaraznInauIsuInty 5Iu8e

finnsantalenaligliuinisvudsiiessuunisvuduulnddrssudunduaudniandyes

IATA

A3UTUABUNITINYIIUNUNTINDUIANYBIUABTUSEINA

A0V

YUABUNITIAVIILAUNTNIUIARN

o dalv yo
NAANSNASU

nm‘iﬁnmmwamﬂmamizmﬂmjﬂu (The 9% Japan Science & Technology Foresight)

1 Indepth Interview Defined to focus future efforts in science and
technology into definite direcions

2 Delphi survey Find a solution in grand challenges

3 Scenario writing Scenarios

4 Regional workshops Strategies and Policy

L= a a s aa
nsalfnwin wauIanvasladafndnieluuszsmagdu

1 Literature Review & Indepth Interview | Global Trend, Key Drivers
2 Scenario writing Scenarios
3 Workshop Strategies and Policy

NSAIANEININOUIANYBITZUUNISIAUNILAZ LA

aandnieluussmedu

1 Literature Review Global Trend, Mega Trend in STEEP
2 Expert Opinion Key Drivers

3 Scenario writing Scenarios

4 Workshop Strategies and Policy

nsaIAnEINIWaUIAnNYRdladaRndn1eTulssABagEASLAY

1 Literature Review & Indepth Interview | Global Trend, Key Drivers
2 Scenario writing Scenarios
3 Workshop Strategies and Policy

nIalAneENIANNITYUEINIRINATENINNUSEMA ) N3IUNTE UseinanSaAs

1 Literature Review & Indepth Interview | Mega Trend in STEEP—> Draft Drivers
2 Questionnaire online Priority Drivers
3 Workshop MuuAYAgULUY (Theme) Auduiiusseninalady
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W9 39M91EU INTTRTILHUNNBUNIARYDIANUTELNA

aeu YUNDUNTITIANIUAUAINDUAR NaaNWSNlATU
a4 Scenario writing Scenarios
5 Workshop Strategies and Policy

INNITNUNIURLINYN F5NTIE9U NITATIINUAINOUIAAYBINIARAAIMNTTH (Industry

Foresight) ¥aaUszmadanu s limudsdunounisaufiuauinduaina fansanwnilagiuiusuly

muaumzaukasliidivanunsalvesgramnssudmung lngUszendlddunaunsediogng

wUUADUNNUNIaUTEL R UNITAU Nl TE UNsANTUIUTe9lATINTT elwlas UnadnsNTAw
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memmaauqmmwnimgqmmmsm 4.0 (5e9 g 3) AsAnwIBEILTa/anunisainisiasunuag (Global Trends)

uni 4

A1sANEILUILLN/da1un1sain1stUasuLUa(Global Trends)

Hunis@nwiianudilafeviunuagianisanudulivedlan Adnansznude
magaamnssilneiamsarmaden Tngasvhnssusudoyaniaasuuladuuiunlantufii
F199 U Fuiasugia Audau dudaneden dumalulad funaides Wusu saenw
wualiunsasuulasningaamnssuveslanlusuian (Global Trends) Tunmsau uagtiungs

geamnssuidmvng lngedenseunuilidulan (Mega Trends) Milkasian1AgnaIing sy

5 Ludtudilan (Mega Trends)
L NHAHANNIAANAIVNGSH @

- Multi-lateral - Aging Society - Digital Economy - Climate Change - Power Shifts
- Economic - Urbanization - Technology - Resource - Civil Society
Fluctuation - Customer Development & Inadequacy - Balanced/
- New Global Behavior Convergence - Food & Energy Inclusive/
Regulations Stability Sustainable
- Knowledge-based Development
Economy - Reform

i i E——

sU#l 4.1-1 nseuuwdlifilan (Mega Trends)

4.1 wudldw/darunsainsiasuudasvadlanlulifnnge

Global Megatrends
nsouwiltulan (Global Megatrends) Aig k34TULARBUNILNANAUNITHAUATHFAERNS
wnaluseAulan NazdIransEnUAegsna sygia dn JausTsy wasnsmsetiinvesywd gale

'
=

;:JL%m%mmmaﬁwﬁﬂaaﬂuﬁLﬂswﬁuuﬂﬁﬂuamﬂmﬁwﬁ’zymz Uasuwdaslan asuls it
UStmiiuSnwiseaulan Roland Berger 133iAs1234971928l 7 Megatrend ﬁ%zmﬁﬂugmmu
mswawwadlandn 10 Yt @ 2030) Feléun
1) Msasuwlainuuszenns (Demographic dynamics) Wi matiisduwesszanstan
(Growing World Population) #4augaeng (Aging Societies) warmsiiuTuresdinuiios (Increasing
Urbanization) 8eAn15anuseyny1d (UN) man1salintul 2030 axiiuseyinslanaans 8.5 Wudu
wazaziinduu 9.9 Wudwlud 2050 waz 11.2 Wudnilud 2100 Ysanadunarduiofinaduaes

Uszinanlngfgalulanlneunazyszmaazduinndn 1 Wudruau Aol 19% way 18%
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vaaUsErInTlanmuainu wazlul 2020 39U UTEYINTV0IBULALAINTIALEINTIUTENATY UaY
93fifaoguIndiald d1unAu e 16.5% vasuszynslaniiaiun 8.5 Wudiuau Fulunaainnisd
¢ P a X ~ aa fa o Y P v e ) | '
WYwdIrengiue1ITu e InTine N snamsemdiiviuadisuaziloniadnfianissnweg e
~ ) 1 ~ A o a a | A | v o v 1 v
Wendunindu dwmealulagdaaiesiagyiednaigsnanigliviaulduiuiu dsenouduiinig
WasuwUaswunresnsouasiligasauniiaeInIntu saudenisusuiinsouaiiuasiyns
fwwiliuanas vilidadiudssvinsgeongiindu vuzieriudndiuyszensioussui azanas
MNEa1sU Tauansiulavestutunasazdwmaliuunatsiduiiewaniinnisveneiiiliesegng
590157 Wneani1tud 2030 szdiauerdeegluwadiowinni 5 Wuduau Ingnizluwensn
=] =l
AOULaLATLELTY
2) TanAnularaainaunng (Globalization & Future markets) nsgukalan1Adinueaes
aa a 1 a a = A o b4 1 v 1 a
fgnsnaden1siulnveaasygialanaudiel 2030 vMlviaran1sdsoenazadayaAnIuAsugiags
nHanduianasiluuszme (GDP) lnaduay GDP Tull 2030 agegiussnns 4% vaueflaunis
d999n0g7 5.3.% awnawulagnsanaiaenvuiisema (FOI) asdulauiniy Jauseine
a a a - a 9 a a a o
NAZNANITAINULINNER AD UTENAIU Mrumslszmasung Usgmauiga wazdszmasalge
UAANISISENNaNUTEIMAWEIILIN BRICS Bangu BRICS 2eilgnsin1siulaniaasugnadunin 2 wi
Inadyad1n1e GDP «Uu 38% 209 GDP lan Useinanilimsugioudeuseigaveslanazgnildeuile
ynUszmAansgalsnulssmaiu UsswadufozifulnauaunsaunulsemagdUulalud 2030
3) A1SVIALAAUNSNEINT (Scarcity of resource) Lawn Was911 (Energy) U1 (Water)

NSNe1NTOUY (Other Commodities) 919 lange1nusinaznunly AINABINITEISTIANTY
agalteddny Tud 2030 Anudesnisndsnundnnilanasiiady 17% laglauwsmyunisiiivle
MudeunssvetgUasAlulszmeuennquussing OECD Jananuaueile lnatanizainuseinaiy
warduide nsuanlvihveslantudiulvgazndeunludasemaniinisimuiniaesugialudns
MAulmas 1w Ju Budle drudamdantdlunisudalnin azdsuanunasdendmlduamunly

1 1 a A a a @ (Y] al (%] a & [ a a 4 é’
Wy auiiu wseUlasids wndundsnunyuidou wanudinae vsendanuiliedesuintuway
walulagaundesnuazimuidignisanuaiy LWy WEwuLaIe19ng ndNuay saguduay
grunvuraziUasulnundnginase udliiuntu visniengeuludaladnwniesiunisusuuss
U3gAn5n1mn1Tldna o ussinIN15UIALARUNSNIUTEYIN AMUTUTUYRINT NG
(WAIIUADNUIYDI GDP) 9zanad 17.1% ¢34y 2015 99 2030 lagasan1sandsey1v1f
ANMN58I31 Aelul 2030 anuluduesussunslanazlasuNanIENUIINAMEALLAILAIUIALARY
W1 wavniely 50 U ndrpsemilavestszynslanzerdeegluusnaiiinineinsliiemenanis
u3lan wazuralsemadzUszavlymvianaauiiunsstul 2040 wagaziinnisuinLAay

) ad a My oA ° a a X = Y
NINgINssITUVRNNEaNauwnulala esnduiussyinslaniaviiiugud 8.5 Wuduay

AARAMNTIUNTHAAKAELTIURER I agylvliaudeinsldnnensuunninfufey

@ AUEUINMTIVINTWANTlVTINeNdy 4-2 FINNUATYFIIRAEINNTTU NTENTIPRAUNTTY



1A5INSANYIUNUAINOUIANYDINIARAAMNTIH (Industry Foresight) unil 4

ieduinfiougnavnssuganamnssu 4.0 (sxegh 3) nsAnwualdu/aonunsalinsdisuudas (Global Trends)

40% 29TIANRBINTOMNTINTY WosansuuUstrnsiiuTuarmsiiiunisusinae1 s
Aot lurasiisnsmnsiulalunanisinensvedanazanannds 1.5% nelud 2030 Wefeuiv
fianas 2.1-2.3% st lugrvanmsseiitiun

4) ﬂmﬂéauwaqaquﬁmmﬂu,azmmLﬁﬂﬂ%ﬂix%ﬁﬂﬁ (Climate changes &
ecosyster at risk) 1Aanglanfou lnvgamgilanadevzifintu 0.5-1.5% luraedJagiuds

¥ 2030 n1sUassfasuaulneantenaInnIsA WA Y (B1uiy Wy hazhneg) sy

a0 =

16% n6lul) 2030 wililerIouifisuiu 20 Ikuandednanas AnuvaIAaIEN1ITIN AN
uazanIweINATTuLss Iidamasoanmiasugia daau Ussring n1snan funananisnems Ay
funadiue s mseew wagniiviminienisdlesedeiiliineusnguineu

5) nasdsundaanaluladuazuinnssy (Dynamic technology & innovation)
walulaflugandfaduiazduivindely uasiiddgyfeazdufiunnuslunisimunnniy
wazoraaziiauildaunimlviuannndy 5 fuduau nedmauaninlnuaziuszanu 60% vesnu
fislan Haqifu GDP vasmadiumeluladiyad 62 Srudiuneaansanss uid 2030 nanaalilad
919%1 GDP s 135 Eruduneamiansy Wedlanundudususensianndawaly Life Cycle vos
uinnssusneg fsAntuasiiengfiduas

6) denugrunuiseaulan (Global knowledge society) lawa A3MUFAUFIU (Know-

how base) Uszaninmvesdinugiuanuiszaulanazusulsludn 20 Vthanh maieulesminug

nudunesiinaziiutuetedvediiy ﬁQJL%smmzyﬂmmiai’i’];ﬂ%@umaﬂﬁmﬂﬁa%aLQ?EJ
3 AngluAroiu waznelud 2030 o4IN9UBINITANYILEZNITINRIUTENINIB LA NAN (Gender Gap)
zuAvas wazarlddanuusnansssrinenelagndsiunisanuseaudssaudne TussAudseudne
Jranasliunans 1ne 48% vosivienay 40% vosmdrzdnianisdnuszdulisen wasludn 20 U
ranti dndruvesndiluszdugaunuasindudnieswindu n1elul 2030 faeayldsy
nsfnwsEfugauAnwisuRuimdadios 10% flsmydnlngideitesiseninmeonaznds
Tunisinssuazuavasludn Jaguidaussnurlanduindsseann 40% Fansandesing
sz‘vn'wmzyLLaW@d’LumﬁNmuazﬁﬂﬁé’mﬁﬂ'ﬁwGiaﬂugﬂsﬁuasmﬁaﬂ 20% thlan SauTieazLAn
nsugadanguidaaunman (War for Talent) wagagniauguusanndulud 2030 ilasananiy
Ligonndesfusznireinueiflvosussnuiuauaiunsaiifussneunisdesnislugaaofidy
AUy Aumalulag

7) anudsdunazanuduiinveusalan (Sustainability & slobal responsibility) ndagdu
i 2030 TanvsimnundulamATadifiaty prududouvedanuazauimimanalulad
andfinty JynidnginsalsenincUsemauariywnanieduduanden awdwansynusouny
nnusswlulan matauvaiduandidiuinlaniinnudeuns Fainlugnisiusienusuiinvey

solanuindu Tud 2013 1 193 Uszmaldasuiudennasminusiudeiionegiunisiuasunlasanin
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pilena BeilvusemedAgniaasygiaannisudesingisounsyan uagdnuInusemeanasiinsiy
Duasdnifieausmiionaasesio Moy wazdmuiisudsiiunnuiuiase usslaniiuuniy
Aelul 2030 gslsinu AnuAauTisiuwazMsUABUMNTINTRUSEIAAIN TNz anteY

Mans13158mand 431U (Klaus Schwab) Fminsuaziniasugmans grefsaniiasugialvg

(%
[

loWgunilsden1su UATRnaInnssunsaind (The Fourth Industrial Revolution) N&i13is Megatrend 4
& o o 44' % = a va G d aa s & a4 ¢
L‘UUWQGUULﬂaau@WULWﬂIUIaﬁiuﬂqiﬂaUQOaqﬁﬂﬁﬁﬂﬂﬁﬂw 4 A9 LW@I‘UI@EJE]UL'V]QiLUWWLGUE]NQUﬂim

wazin3esile (The Intermet of Things: IoT) msLLanaﬁﬁalﬂéﬁqﬁﬁuﬁmlé’ (The Digitization of

a 6 ¥

Matter) JsyaunuseRwguastoyavuining (Artificial Intelligence (Al) and Big Data) s¥uun1sUszaana

43

a o @ v & A . . . 2
doarsuazdanutonalunniud (Computing, Communications and Storage Everywhere) Li5¥§N3

Y 9

Ul unaznIsnszaeaLd ey (The Sharing Economy and Distributed Trust) Ing Mega- trends
waoanidu 3 nguwdn Ao
1) Aea (Physical) lawn

- PIUBUATURADUDMLULNA (Autonomous Vehicles)

Y a & a

A a .. & a & 2 v a o PN ]
- 1ATRIANAR (3D Printing) Aa NSHARlABNTUIUTUNUMIEM AL TaR Nty

aa o

lgNsEUIUNITNINATTR MSersuiunaiauAy insesiuiaudmiunldlurategnamnssy 019

PAAMNITULIUHUA BAAIMNTIUNITHEN UATAINIINITUNNE o nAeukaznisUeaiulseine

a [ a

gulaauinia wavandnenssy negaainnssunmsiuiaudfnisnsinsdvlauiniiage Ae lave

AAN150331MUT 2025 9gveefafe 3.9 NUAUWREansg (1.25 wWaua1uuIv)

saa v v

- IMgMsvusuAnilauduteaugs (Advanced Robotics) Tul 2020 gnaimnssy

[ [

YUBUAZYaA19aINEEe 1 audumSeyansy (3.2 Audaiuum) lnenainjueuangielunis
imea it enadulala 40 windlewieudul 2014 wagman1saldntugn 10 YUhamt vueus
wartyay1useing Ussana 50% asdnuuwnuisuianululssmeansgeiasn
- Fagluadq (New Materials) iy Yaquilusg 19317y (srapheme) Fa8AUUTISS

1 < v ' 1 £ L | [ v o 1% a
ndundnnauseana 200 Wi viendnduntnysgnilaaut wazidudniliiuazanudound
Usz@nsnm wazTanlmiduegragu uinnssuwmesludsnanafin (thermoset plastics) Mvinlviian
aln o = a yy o w M v = o Y] = [ a
liunegsludalaauisathnduunldlndld Feagvinislaninensiinnuduan lnewsnnisiuls
maAsygiaoananaudnludedldmsneins

Y

2) #dva (Digital) Wudrudoussninanisldusslaviniesnienimuasiava Fainen
nsufTRenannssuneiia fe Sumesideuesmnasands (ntemet of Things: loT)

3) §2010 (Biological) uinnssuduTanm Insianieiugnssuasdevsslominedu
AUNINTIINEYNHARITOIATIN M Frumaunnd

MU fRgramnssuaieiidaenelifnmeluladdiasivegrunlumaluled Tulowalulad

aa s & o A ¢ d' a a ¢ ° a Yaa
walulagdumesilaiyeugunsaiuazinsoliouasdaguseivg asmmuangfinssunsldtia
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YBIAUIINNITATINATOITNTL DK ULT WU NN AR LN TIgR LASDITnIUA e UAFRaN S ULeY
wazasruUNsHandlifosisnssuuyed walulagnisiudauiifasndndusnneuaueininy
Aeen13vefuslaaaniznguluas1feInIe Mass Customization Tulkuul Mass Production
ilddle insesdnsavadiunIaadnsmeiues wasdululaanlul 2030 Srwirwusudazininniiau
a a ¢ & v aa o a a =
ynfInssukazaundeulmvulanealatazgnuusiludeyaddvia amaiioudsannmalulad
. . LY} 1 [} Id a [ 1 Ao a & ¥ .
Virtual Reality agviudouduanuluasauwnuseniuliesn aunidanisinsivsivaya Big Data
lemilatunin asludreliuseuluausgiininisdn erusudduindeudnludfazinlinisvuds
Wunaazszuuladafndiduluegsazminsiuiu wilanewaneadeundyiudennau nsnenmssie
sUnuulnl waznsasazdinaududiudilaeiesliden veudusgniueudugesnur
UsEnNUSnwiseaulan Frost & Sullivan laeeanunideiiedtiu Megatrend Fadu
wwalduvesdadudieg Nagasuuladanlueuinnainys 12 trends taseyld lag trend M9y
a £ a = ! a d' a & o a . .
AnTuasuaziinadowrsyghalanunianfeanuludenuilos (Urbanization)
1) anududsauiiaa (Urbanization) Munefan1sveneiueslseaIns AUy
a o & e{' & ~ Yaia = o8 v
v03Us89 N3 Binvesauludinuiiug Nanaaduruun wazdsluuun1slddiauuuaudies vili
sULuUnNslE8in Avnssumsdniin@in nisldiaunsvinnuasiesas WWudu aanisalinnieglud
2030 Ysgynslanda 2 Tu 3 szondeegluiwniiios FavunefensiiadureaUszynsain 3,500 4
] Y% = a X a ' | a Y a Y] ' U A
AL LU 5 Wua1uAY Fen1siiuaTuvesUsernshulasazrsdnasuliiAnn s uIeg19g98 U
\p997n GDP 984laniinnai 80% tinTuantied
2) walulagdaaiugrng o AosdonAasItULUIAAELITYY (Smart is New Green)
n1sousnYne saudauinnssungua/vidlelaniazduinaen duinanmaluladvesndnly
' ° Y a ) Aaa & o a o N A |
gaamng s duwauraulifauinnssuuazmalulagnidudaasvziielandiden 1wy smart
connected home, smart medical, smart car, smart phone, smart energy, smart meters, smart

grid, smart city, smart factories, macro to micro Wuduy

3)  wwildunnedaay (Social Trends) lusuanauludiauazgnuuenguuasinuszinn

' '
a a A

sanfudiug AlTeSenudans uinuie auanyusIINgUNIUITYINTAIEns QilFans
wgAnIINAIEns Yausssy walulad 1wy Geo-socialization, Robo-slaves, She-conomy, Ageing
Population, Reverse Brain Drain, Middle Bulge, Girl Power Wy

4 wwldunianalulad (Technology Trend) N53tATI¥MTeYARIY Big Data UL

Y v & v a a & ' . v a A a =

asadeyaiugunazdoyaidanginssulunisdesie Wu Alibaba msldmaluladiaiiouaseasiing
| ¢ | vl v P = ! v a Y |
AoUsraunsaliiuand1avewdu nsldmaluladlaeniswesleaium Tunth dee nsduda vmng

warAuAn Tl 2050 azdinsthvugudTImgniies 1,500-5,000 gls wWanflunumlutinusedniu
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5 nsAUanaalua (Bricks and Clicks) euranvesanaInnssuniIsAUanaeulal
lanazaadia 6.9 auduwseyansy aelul 2050 Anmdu 23% vesanaiinssuAUanyiaiun

Plan

Cs

6) winnssudaulugue (Innovating to Zero) nunefis n1sAnAuuInnssulngg
melfuuAnnsia an nszuaunis sumeu Asilisdunieliifesnmslfanannniianaunderfios
gud vivenaldiiias Fawuarfn Zero § aznoliiAnuinnssusneg 19 Net zero cities, Zero
easte2emissions, Net zero building, Zero initiatives at work, Zero accident, Zero incubation
period Hudu

7 MsAun1e (Mobility) msduiadeusesuulwihfiinannsufialuii fegas
fuiulddaau fo gramnssueusudazininudsunslindinudomaniniitunnfunisld
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'
a

Unmanned Aerial Vehicle) tion1sdsranneenisornia udu nvidlutiogiusudiuissamne
fauemasuliauduiionaldlunsudslasauardudiiusseslnainntu fogadu Tul
2561 Airbus lésafumeniaduEe Wilhelmsen wdnormasliauduiiioldlunsuudidmeuas
dudn wavSuthunldlunisvudedweddulsenadenluslulasanis Skyways Parcel Delivery Drone
iiedndsvesszninminFedenlusiuizeneanenausegnarmeiaiduszorna 3 Alawns uagld

Wnldlunisdevduiuasdwesivinliunlulagdu

mwilhelmsen | AIRBUS

Agency by Air

enabled by Airbus' Skyways
Drone delivery of parcels from Shore-to-Ship
M Pilot trial debuts in one of the busiest ports in the world - Singapore,
delivering parcels to anchorage vessels at Marina South Pier.
W Unmanned autonomous drone deliveries enable a 6X increase in
productivity, reduced carbon footprint and improved safety for
Ships Agents compared to launch boat deliveries.
‘With lower delivery costs by up to 90%, the potential cost
savings for the maritime industry can be up to $675m.

R

Type: Unmanned Aerial Vehicles (UAVs)
Modek: Airbus SN1C1S Variant
Battery Type: Li-lon, removable from UAV for charging

Size: 242min diameter
MaxWind Speed 15 kis
For Take-off:
Speed: 10m/s cruise
UAV Weight: <30kg
Landing 2.5 m Landing Zone
Tolerance:

deivery point

JUN 4.2-5 anusiuilesendng Airbus fuangn1siiuselunisyi Drone Amunulag Airbus sl

lumsiudedvessenininseiuisenivennenauosgnalmeaia
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5.1 115U ULHUAINDUIAR

51.1  ATUMUNITINIUNUAIWBUIAA
NIBULWINIINITANYY “lATINITANYIUNLNINOUIANYDINIAGATINNTTY (Industry
Foresight) iileduindeugnaIvnssugenaIvnssy 4.0 (szgei 3)” agRsulage1dendnnis

NTZUAUNITIALNUAIWOUIARZ [WueSoilalunisaSuiedeninsiuvedlasanis awandlugun

5.1-1
Generic Foresight Process
=]
l Inputs | things happening
I AnaIyS|s | -on “what seems to be happening?”
I Interpretation ] §_ “what's really happening?”
>
* what might happen?”
[ Outputs | “what might we need to do?"
“what will we do?”
“how will we do it?"
3UN 5.1-1 NFBULWINNMTAN
n1suesauInn (Foresight) Wumailalunisieunuszezeafiaunsaihunldlunng seév
AILATEAUDIANTIUDITEAUUSEINA LATesile Foresight TdnandrAglunisusseuiandenszuIunis

[
1Y o

TTunautalauwaziduszuy Luumﬁumuﬁmmﬂwmumummmaa (Stakeholder) Tulszifuauinn

=b.

fidaamsane deliidnlefusmdndusneg ilninnswasuuladulsluouian lddnasdu
wssransuAiulaegedalau wazanusnanaundsliiudaau inussifiuanuld wdusudieg 9

11150 UFIAINUANINDUIANTUY 1AUNTEUIUNITIAILNUATNOUIARZ USZnaumle

2 https://www.slideshare.net/mkconway/an-overview-of-foresisht-methods

2 https://www.slideshare.net/mkconway/an-overview-of-foresight-methods
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1) maiddaya (Inputs)®

Hutuneumstioudeya srvsmdeyadsniudmsvesdnslunsviierudilaaninundes
Tutiaqdu finseunquuseiiulusudsau (Social), walulad (Technology), 1AsHgAa (Economio),
Aawandou (Environment) wazniaidias (Political) (STEEP) @vluntssniunisludunouiaise
Fonwadesile waila niensrurunanldlivainvatenunnumingay o1y madamaniie
(Delphi) M153LAs18%ian1NwIndes (Environmental Scanning) Lilafnwidoyafinainvaisuas

Y

asounauluvaeiin Megradeyatiaualuuni 4

2) N59LATIZHBUIAA (Foresight)
SunoumsiaTziewian (Foresisht ) Usznausie 3 unsudes Tdun

2.1) n153asevidaya (Analysis) WAnunendnaesduneull Ao n1sneuRIaINin
“mpmsniorlsfiazdnaiintusely (What seems to be happening?)” Wumsdavaavdeyai
#¥usenindumeunistleudoya andoyaiiianuvarnvaislivdeofissssduiivraulando
Usziiuiidesdumusadisdiiivsziiu lnandesiefiteuldluduneuil fe mstmseiuunldu
(Trend Analysis)

2.2) nsudsuadaya (Interpretation) Wmnevdnvesduneuil Ae nsneudiniuiiin
“azliﬁlﬂumLmﬁt,l,ﬁﬁqﬁﬁﬂﬁl,ﬁmm@mifﬁméﬁfu (What’s really happening?)” 1un15¥iaana
dlatudeyaiildsumsnunuuagdaninavyluassiuneunsuniiludnuusnddn lnenene
Aumusstuipdou (Driving Forces) fivhliiinuszifuniaisnssnn Gandnnislunisdumi Driving
Forces Usznaudng 1. ien Driving Forces fiflnnuiientedlnanseiofmuddusudsediutiug
2. fi9nsaun Driving Forces waniuiniadatheiiintundrnzdmansznulunsne lunszuiuns
mﬁm'iwﬁaummﬁ?u%gammauiaiﬂﬁ Driving Forces ﬁﬁmma"wﬁaﬂuwéﬁ'uqq (High
Importance) LLaz‘VT"lﬂLﬁ@sﬁuLLﬁ’JfﬂzﬂlleaIﬁLﬁ@ﬂ’]iL‘LJ?iI‘EJULLUaQEJ‘EjNEULLN (High Uncertainty and
High Impact) titetanldluduneusioly

2.3) n1sarani3al (Prospection) Lilwaneudnuastuneud fe gmauﬁﬁmmﬁdw “EN0)
wantuazAoliiAnaaiunisalerlsiu (What might happen?)” Wunszuaunisuedddrmiiie
asunmmgnizalluewian Tnefia1san Driving Forces iiameinndunauntsulsnadoya las
ammgmssionafianuvainvaneuazuanmaiulumudeyanazyunesveaidvy Jauntesler
THlusumout endhegratuy Scenarios, Visioning, Normative, Backcasting, Futures Wheel, Trend
Impact Analysis, Simulation, 8&13lsA Lﬂ%ﬁ@ﬁlé’%’ﬂﬂamﬁwmﬂﬁ'qﬂiuﬂwﬁu AD NISASI9ININ

WRNT3T18090UIAN (Scenarios) Watniduiniesiiefiinisiideyaaninuindeunisuania

2 http://www.forschungsnetzwerk at/downloadpub/An-Overview-of-Foresight-Methodologies 1.pdf
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TayaidaUuianaraunIn 1Rsusn wasidunszuiunisiviuaudugudnais lneasng
wien15aid1a833 0 dunannannsinsit wasduaszinnuAniiuiasesnauiuesilievigly

A1V

3) NM15AASIENE (Output)

Fupouilifunismeneuresdan “isniagdesierlsluanumsnitiy (What might we
need to do?)” Inennsadienisiudianmimgnisalounanliunguinis/givuaulovte el
weunIudongInagns (Strategic Options) Funzaufunnazan1unisal nadnsueanis
Ainsgonianansmitausldidlugiuuureseny nMstiaus nsUssgudaUfointg el

WWudu

4) MIIRUNAENS (Strategy)

gj v I~ ) (Y] I a L4 ) e’d‘

Tupaugaing Wunshuadnsainmsiesgiewanluldlunisivuauagnausunagnsa
WNZAN LAENATRINITANTUNTNIUMNUNALNS ﬁ’%gﬂﬁﬂmLﬁuﬁauwﬁwm%a%aﬁm’h (Inputs) Tu
NSTUIUNITAATIZIDUIARTUTIUARLY Fatiuazifiuladn NSEUIUNITIATILNOUIARLADIANTUNT

' oA A I a A v a v ~

2819MDLDY WIBNSIVFBULALNUNIULN Faimanisalituiinisiasuwlasivinntesiie sl

N1TTAVLAUAINBUIAALTUNANITITEOUIARTIUTENDUAIBLUIAR I5N1T NTZUIUNITHAE
seidouIsnlgAnw I ldumduldlolusuien 33015930 u1Aninatedsurazdisazilsyidaudsn
wansafueenly n1sidenItmideewandusgiu nqusveasd Reuluwazdodninveiniside o1d

anwrveeya (WeUSunamiaidanunn) ssegnaildlunsiny suuszanu

v 1 ad o o 25 1% ad [

HAIINNNTTIUTINTOYaNUIITNTINIUNUNTWBUIAR® Usznausieg 33 35 lneuvalu 3

Uselan fail
] ad a . . < ada A o

Usztany 1 : 35183aa1n (Qualitative Method) LUUIEN1TNTANIAIINRUIEUD
wan1saluasyuuesduiuluaunnufaiiuresyanansonnufnadnassaiineudiaeinlunis
aluayy Wy MIszanaues MIdausz dunun nsdunval msfineainenans Wudu

Usznndl 2 : 33eUSuas (Quantitative Method) iS5 iaduysuaziinsis i

aa o Y v A1 4 A4 aado v o A o @

ata dnszurumsaiiedeyamingedie U lUITIuMTTRUNUA B WIARLNO U AR Ng Y
UsgnaunisanlusuirannseiiatluinSesiialunisnensal wu n15v™M Benchmarking,

Bibliometrics, Modelling n53tAs1gansUns (Patent analysis) {umu

% https://rafaelpopper.wordpress.com/foresight-methods
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ax

Usziand 3 : A8NuTeUSunu (Semi-quantitative) WUuisNiudnn1smendinmansunly

Tun1susziiiuAvesnuAnEuINgLBe ey 1w Delphi, Polling %3e Voting

dmiuseasidenvadIsn1sineg dmsunissiusiudaya

wiuldnannsesaluil

A1519% 5.1-1 A5N159AVIBEUNTNIUIARN

a

nt

RRGRIHRIT GG AadeUtanm
(Qualitative) (Quantitative) (Semi-quantitative)
Back casting Benchmarking Cross-impact/ Structural Analysis (SA)
Brainstorming Bibliometrics Delphi
Citizens Panels Indicators/Time Series Analysis (TSA) Key/Critical technologies
Conferences/Workshops Modeling Multi-criteria analysis

Essays/Scenario Writing

Patent Analysis

Polling/Voting

Expert Panels

Trend Extrapolation/ Impact Analysis

Quantitative scenarios/SMIC

Genius Forecasting

Road mapping

Interviews

Stakeholder Analysis/ MACTOR

Junisuluszauanawanal

Literature Review (LR)

Morphological Analysis

Relevance Trees/ Logic Charts

Role play/Acting

Horizontal Scanning

Scenarios

Science Functioning (SF)

Simulation Gaming

Surveys

SWOT

Wild Cards & Weak Signals (Wi-We)

A1SARAITUNFDN D INGINTIVYANNTULNUN LG Y ULHUAINOUIANFNUITOALRUNIT LAY

[y

mMsinsningusrasdvesnsdounmounan dagasiamnedmiumstnmewianluliusslemid
6 Uszms ifeil
1. Wilormuafiania (Direction setting) WuIn19n4199 vasulouie nagnduagnisiaun
madonsineg dmsunmsiuindeusanuaziihdaeilugaguiism s
2. L‘ﬁa%’@ﬁﬁm’;’mﬁﬁ@gmaﬁﬁwé’ﬂLLazi“]ﬁaﬁqﬁ'éqmaﬁams@umﬂﬂg{'mwaummﬁ

[ .. . . v dy = I 1 Ao w a ¢ 5 [
AR (Determining priorities) Uallo1300LUUNLINNLTEALY NEAYBY ‘N1TUBBUIAR" WazlUu
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https://rafaelpopper.wordpress.com/foresight-methods/#Semi-Quantitative
https://rafaelpopper.wordpress.com/foresight-methods/#Backcasting
https://rafaelpopper.wordpress.com/foresight-methods/#Benchmarking
https://rafaelpopper.wordpress.com/foresight-methods/#Cross-impact
https://rafaelpopper.wordpress.com/foresight-methods/#Brainstorming
https://rafaelpopper.wordpress.com/foresight-methods/#Bibliometrics
https://rafaelpopper.wordpress.com/foresight-methods/#Delphi
https://rafaelpopper.wordpress.com/foresight-methods/#Citizens-Panels
https://rafaelpopper.wordpress.com/foresight-methods/#Indicators
https://rafaelpopper.wordpress.com/foresight-methods/#Key-Critical-technologies
https://rafaelpopper.wordpress.com/foresight-methods/#Conferences-Workshops
https://rafaelpopper.wordpress.com/foresight-methods/#Modelling
https://rafaelpopper.wordpress.com/foresight-methods/#Multi-criteria
https://rafaelpopper.wordpress.com/foresight-methods/#Essays-Scenario-Writing
https://rafaelpopper.wordpress.com/foresight-methods/#Patent-Analysis
https://rafaelpopper.wordpress.com/foresight-methods/#Polling
https://rafaelpopper.wordpress.com/foresight-methods/#Expert-Panels
https://rafaelpopper.wordpress.com/foresight-methods/#Trend-Extrapolation
https://rafaelpopper.wordpress.com/foresight-methods/#Quantitative-scenarios
https://rafaelpopper.wordpress.com/foresight-methods/#Genius-Forecasting
https://rafaelpopper.wordpress.com/foresight-methods/#Roadmapping
https://rafaelpopper.wordpress.com/foresight-methods/#Interviews
https://rafaelpopper.wordpress.com/foresight-methods/#Stakeholder-Analysis
https://rafaelpopper.wordpress.com/foresight-methods/#Literature-Review
https://rafaelpopper.wordpress.com/foresight-methods/#Morphological-Analysis
https://rafaelpopper.wordpress.com/foresight-methods/#Relevance-Trees
https://rafaelpopper.wordpress.com/foresight-methods/#Role-play-Acting
https://rafaelpopper.wordpress.com/foresight-methods/#Scanning
https://rafaelpopper.wordpress.com/foresight-methods/Scenarios
https://rafaelpopper.wordpress.com/foresight-methods/#Science-Fictioning
https://rafaelpopper.wordpress.com/foresight-methods/#Simulation-Gaming
https://rafaelpopper.wordpress.com/foresight-methods/#Surveys
https://rafaelpopper.wordpress.com/foresight-methods/#SWOT
https://rafaelpopper.wordpress.com/foresight-methods/#Wi-We
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wsREnFuTiUsTmaRinsinudulngdesndyniuazdanuwanaeiulunuuiunmiden
ATEFNA NS kagseAuMIimuINIsvesnalulad  MImTIUkazaINnsadaauANdIAyiU
Tadedsnaniazinlugnisdnnisiudednianimineinsuazdaiseniosvesiadiulads

3. lalfiumnuanusalunisaanisaleuian (Anticipatory intelligence) seyuuania luaiq
7l frdrmintudriiunuminnsemsdainlsuelunssesiuewian

4. \iioadrearunduendusi (Consensus generation) n1sFuLARBUNITWAILIUSZIWA

Usgneumeesdusenaunianumainvaty Misniunmsivesnwaunaveiiduldidesdieliie

o
1Y

msfuindousgruduszuu madsunmewaniidiensidunsunisairsenduvivesianislunsg
Wuludmthsuiuvemnaindiu

5. ieflatiuayunisdindula (Advocacy) - daasunisdndulaludslovieiiaen adeaiu
Anudpsnsvestidanlddudnianslugnannngsu

6. witoilludosnslunisdoasuaznisAnun (Communication and education) — duia3unis
doansnie Tuyuwuvesiguaznsdoasnisueniunsuszawy wazmslinsAnwiuilsssvu
vl dnnsdlosnazinsems

ngasjanedrsurilinnstinust uneunisdeunmeunandesUssgndldisnsinens

Wedinannate Jaesedlodmiunsideeuannmsne 5.1-1 Tuusaziesediofinuaudflunisiu

v oA 1 PN

iwi’msﬁmﬂaLLaz"imeﬁLLiamé’ﬂmumamamamwammwLmﬂ@mﬁu S Al USTILNUNIN

Foresight Diamond
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Foresight Diamond CREATIVITY

Popper (2008)

SCIENCE FICTION
SIMULATION GAMING
ESSAY / SCENARIO WRITING
GENIUS FORECASTING ROLE PLAY / ACTING
BACKCASTING SWoT BRAINSTORMING

RELEVANCE TREE/LOGIC CHART | SCENARIO WORKSHO!
ROADMAPPING DELPHI SURVEY CITIZEN PANEL
EXPERT PANEL MORPHOLOGICAL ANALYSIS | CONFERENCE / WORKSHOP
KEY/CRITICAL TECHNOLOGIES  MULTI-CRITERIA VOTING/POLLING
QUANTITATIVE SCENARIO/SMIC STAKEHOLDERS ANALYSIS
INTERVIEWS  CROSS-IMPACT/STRUCTURAL ANALYSIS
INDICATORS / TSA PATENT ANALYSIS
BIBLIOMETRICS BENCHMARKING,
EXTRAPOIATION ~ SCANNING
LITERATURE REVIEW

EXPERTISE

NOLLOVIFLNI

EVIDENCE

QUALITATIVE SEMI-QUANTITATIVE QUANTITATIVE I

gﬂﬁ 5.1-2 Foresight Methods Diamond
fin; Popper (2008)

aca a Y] PN v g wa aa Y] Y
WHUAMWITINEINTWEUNNBUIARAIUT 5.1-2 uandliliunuandAvelsn1siun1sAum
Toyarausyindiieaninmusananvasdiny waztdadedinaradeunineuinn n15IkUNAMELUR
A A A ada A o a ° v & ey
YoaAsesionsoisinensiuanlglunsiisun weuanasnsadkun o 4 e laun
1. mafudeyaifiedsunmewanlagfeanisaufnadneassd uennseuwazliveuiun
(Creativity Base) 11 Wildcard Scenario Planning Essay Dudu

caa o /-:l'

2. nsfivdeyaiiadeunmewianlaeidudeyadassdndiniindnguiausadusiele

o9

1ale (Evidence Base) 14U Modeling Literature review Scanning Dudu

3. mafudeyailesunmeuanlaenisiujduiusiugiidnlside ( Interaction) 1y
Conference/Workshop Voting/Polling Duduy

4. mafudeyaileidunmounanlagangiuauiBsing (Expertise) W Expert panel

Delphi Road mapping

8931159l anI0 5N 13 TIUTINTeyad 1T UNITIREUNNBUIARTTIUIUNINLAEL

= a

nannatednguszasa n1sAnwidnudnlainisdrsiafdsnfendmividiweunneuian

Flaguit 5.1-3
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100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
m technology foresight m Scenario analysis m Delphi method m Perfect foresight
m Technology forecasting m Strategic foresight ® Decision making m Technology road map
= Mental time travel m System Dynamics Models m hindsight bias = game theory
= multi-criteria decision analysis m policy analysis ™ risk assessment m science and technology policy
m Simulation w bibliometric analysis m Adaptive foresight = Emerging technology
w Expert panel m Weak signal  Text mining m Case study
m cluster analysis m Network analysis w nonlinear systems. m patent analysis
w Stochastic model w trend research m Autobiographical memory m Early warning
w Horizon scanning m Megatrends m path dependence w priority setting
W Survey w agent-based modeling w Analytic hierarchy process W cross-impact analysis
w Dynamic programming Future-oriented technology analysis ~ w Metacognition » monitoring
Neuroimaging w Portfolio management “ Strategic decision making workshop
w Alternative futures = Bayesian estimation Benchmarking u benefit-cost analysis
content analysis Evidence-based policy Evolutionary game theory Exploratory Modeling and Analysis
foresight bias Group decision support Linear programming Markov decision process
Multiparameter stochastic process neural network Qualitative analysis rational expectations equilibria
Strategy formulation SWOT analysis Technology Acceptance Model Visualisation

a

3UM 5.1-3 msdaviununmewnaniledliluwsagydiaaan®

MnUiduLandiiuIisdend miunisideunmeunan 5 Bnsuantiun

1)
2)
3)
4)

5)

ASNUNIUITTUNTSUNLNEIVBY (Literature reviews)
< v A
NTYDANUMUIINAULELTIVIEY (Expert Panels)

NTNLAUMIBANIUNTTAL (Scenario planning)

1 '
(% =

MIIATIERLUIlTA (Trend Extrapolation) 1Juisnsueseunanlusyevdu ¥
dullvgruhowendunousenniagluiasiasugia dau wasmaluladazdniy
moluluguuuunsd

nsUsydaluRnsyadunisaanisalounan (Future Workshop)

26 Saritas, Ozcan & Burmaoglu, Serhat. (2015). The evolution of the use of Foresight methods: a scientometric analysis of

global FTA research output. Scientometrics. 105. 10.1007/511192-015-1671-x.
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aglsinuuenmilonnitiey 5 35 dneuaninenliuszgndisinenn1sidedus Tunisiiiu
wsudeya 817 Delphi Survey Role play Vote tugiu visiins@inunillisiusiudsnisiiu

TayausEnaUNSREUNNBUIANAILITHEY LanIfIag19918aREAIENTIAYIILNUAINBUIARN Al

® 35 Environmental Scanning
Environmental Scanning 1unsd1siaaninuinasunisusnasnnsagradussuy iels
I3 a ) ¢ a a % Iz va s
aeANIinANIbIRsTTHTIRkaE JURUUYRIN SiUAsukadluan L IndauN 18 UeNBIANS LARTY
laganunsaseuAnenin lania auvinnie dawieaey AnuAeaseassd wudldululagduuasns
WauneAnsluauian N1591 Environmental Scanning tuazUsznauluaiun1ssuiveya uagnis
AUUaYa
3811391 Environmental Scanning wusaanidu 4 s¥au Usznausae
[ . I =3 v Y] a1 @ o w 1% a
- 1137329393V (Detacting) LUUﬂﬁLﬂUi’JUi’J&J‘U@&JﬂaV}ﬂU 21YILVU UTELAUEIAYAIULATEINT
damn TausTsN Awanaeu guam Inerans welulad wasiwiliuninisides an1un1salnigeg
WDudu

v

. I3 < 1% 2 aa ° v v oA
- m3szydeya (Identifying) avidumaiiusiuniudeyalussiuninisinualiud ey
oA o 1 a ] s ~ 1 ~ 1 1 a = o
TIFatINaATinansEussasAnsusenlsuvse il inndeeiiiesla wWieszylemauaziuanay
o1AnTUdmMTUDIANT TINAsuUlduNTAREn LN TAILAZMAN1TAIAN9Y

- MsAImUANIuEan (Determining) Wunisviaudnlangndenneituganduag
TodNinveIeIAng

- nshiusnisdaya (Providing) WWunisandunsfnwduaindnismaununuias i

susutlunsifiunmsesnaduszuu Faduiugiudmsunmsinssilasimisluswien

®  msad1euazdmsiziianniAluisaunan (Future Scenario Building and Analysis)
a1n9A (Scenario) nunede wluarmneadvaniunisallueuianinil “anmdulula
(Probability)” arnfgnuilvinliainiauiinuaaieadeiuidasie (Vision) WALNASILAY 1Al
% o W =
AANwaEEAY 2 UTeN1T A

[

1. Turauedl “Sevml” nandsaaunisalluewaniifieUszasd “andienl” avldanudfay
fu “Arulaiuiiueu (Uncertainty)” wagdladesneg fdsdvinasenistuindeulianninisaitlagiu
lUgeuran Jsazdenaliarmnsaszynazingizst “ansiainiaden (Altemative Scenario)” 9u
Wilugnmsimuadu “nagns” vie “uleuie” ilesosiumaudsuntadlsonavanzan

2. mﬂﬁﬁﬂtﬂuﬂugﬂﬁgnﬁmum%uimmhunszmumﬁlm'wv? duasizndayaunasnangy
Feszdndedaseunsy feludmanesndnuain auinduslusuiiasioulifiuianing

Weulgasgyinladeinenyuuarladuanummegsesuinneg1adaau
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nswlanvieiuiasenta 2 Ussian fie

1. mwﬁugmﬂiz’?ﬁmam% (Historically-based Scenario #38 Future History) #u1894
anviaifiAnannTinszideyaniefiananisiasuulasanefnuazaniunisaiiagiuiney
Wlddeuanagials

2. panustseuIAn (Images of the Future) nuneds anvimifinanadeaniunisallueuinn
Wigaegrafelaglifiseazdeaidaauisatiulenia anuvime waztladeiilugeuanai
wigadlunsldanu

Uselewidfidfyvesainiiad o nrsdivuaniuden (Alterative) 3o dn1un13alwis
ou1AR (Future Situation) dm3utszneunsdndula nsnsununagns wiemsimusulouieiiie
sesfumuiululduazeruliuiuouretewan fadunsadauariinsesiannvimiSamnzani
anunsaidwielud

1. msdsafirmamaasuutas mﬂaﬁmﬁaﬁﬁ]ﬁ;ﬁmazgﬂquau’mmﬁﬁmwmﬂulﬂiéf
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puIAMINeININIIskazinwalulagasgdeuintendsiinisldmaiailuaudiauamansuaznig
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nssudunsliussanuingussasd uazantediaiiAatulumadanarheuuudada Tnsnms
fodrfmRefunalumsifvdeyanisifununudeyasstvuasunuveunaianarieluusiaz
seuldszzinanlisinit 40 udsdiauwereumiBanszeznailuninfudoyafieiseng q o
fhogrieluil

1) Msl38nssEananesiniunsUssusEaNaNsaiienaLNUAITABULUUABUAY
Uaeeluseuusn T9ajsvaneiiioTiuniuuuianiivainuaisvesnguyna dviunisiavindu
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Research) wiadaflifusausudenaseuusndonisdunisallifinssifrveuen vosuuiAnongy
fidemgldnmaduntvaiiuudauasbitidliunvaiilenmauivusadisundasmasudlafoyad
Tdun e liteyaildsuiiamnuindetio (quwa waimsTiu, 2535)
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1) wavheildaeufiamesiiugiu (Computer - Based Delphi) (DEMEO VOLTECH, 2002)
mAdeiuussdeyaiiunseesime filideyassiiutoyavesaundnlunszuiunis Tagll
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Usyndo

5) wan1engu (Group Delphi) Witkin wag Altschuld (1995) tauanisldmaniengulae
mﬁﬁmumﬂaju@%méﬁwLLazL%igl,%”lﬁﬁaui";ﬂuﬂﬁﬂizﬂquLialéf%’umimau%LLaz QL%W’@Wmm
aulafiaziirsnlunmsussguudagssiiuanudeanissndu (needs assessor) duuuaouaINTey
i 1 lUlreun1sUssguvdeandureuniondsnsuseyaszana 3-4 vu. nquiidersgagléty
wuvasuawatuil 2 fidsrvglddisiaisevineinnisussay Yszuia 20 unit Tunisaeu
wuuasuny lasgusziiuanudesnisinfuveninusuileldly finnseAuseiisatunisney
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o nsvuaufitinedumalulad (Technology Roadmap) wae n1suaswaluladlusuian
(Technology Foresight)

Je13uv89 Roadmap/Roadmapping/Technology Roadmap

w9 (Roadmap) Aie Tmsvisuumadenagnéfiuansujauiusvesesdusenoundni
Fundeulununa Wud walulad sane uasnmsianrans o ﬁaLLamﬂugiJVi 2.1-4 figsweldlaenis
ﬁiﬂiqmﬁ%’aﬁugm (Basic Research Programs) ﬁlﬁwaﬁwa‘lﬂgﬂmamﬁ%’ et LUl a3 (Applied
Research Program) 3slgnadniiduunudivinisdumelulad (Technology Roadmap) dsanunsaiiily
‘ﬁwmajLmﬁﬁ’mwﬁmmzmums (Process Roadmap) & 9nauaLeIf owruAIvvNedumnaIn (Market
Roadmap) atiusuditmamalulad nsvuiumsuasnann ondefuimauasiifomnglunisiansunids

YsNS e ANNZelaAses 1 UN1MeTIs (Common Roadmap Framework) waglasenideiiug
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v v o=
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PNUFNTUS T 19T N8 UBNUBITIND UALANTIOULUBIDIANT uHUTh W sEneuFevaeseR Uty
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Phase 1: planning Phase 2: Phase 3: Phase 4: roadmap
and preparation Visioning roadmap development implementation,
monitoring and revision

Establish Steering Conduct expert

i ® Develo
Committee Condu_ct_ senior Conduct expert p workshop(s) to re-
level vision workshop(s) to roadmap assess priorities and
Determine scope workshop to identify barriers and document o
; o oo - timelines as progress
and boundaries i identify long term i prioritise needed > prod

and new trends emerge

Select stakeholders goals and technologies, policies, ® Conduct
and experts objectives and timelines review and Update roadmap
x 7y consultation
Suiniiniaiaial S EZ;'eSW'th Track ch; *
ges in
! stakeholders energy, environmental

|
Develop ener | | Assess potential .
€lop 9y Analyse future ! Ss P and economic factors
environmental and I ) contribution s of

|
4 |
{ |
|
) | . A
economic datato  Hp! zizrrlarlc;cfior Wi technologies to future = ® Refineand ﬁi flf:gzﬁgdls
conduct baseline | 9y "1 energy, environmental I launch p
|
|
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environment ]
research ! | and economic goals roadmap . .
Monitor progress in

implementing roadmap
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(1to 5years)
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2" Irene, J. P. 2000. Developing and Implementing Roadmaps —A Reference Guide. The Pennsylvania State University, Pennsylvania.
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UadudAglumsepniuunszuIuMsuauumg 889t (Interational Energy Agency, 2014)

1. nsfidausiuvesfinendes (Stakeholder Participation) Asinuadilasazidugiun
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Wvsnewaimuansiddalumsih Roadmap Tasiiug fufinveulumsviliussaudmine Tesdu
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2. dedfinduminens (Resource Constraints) Awuanan Fuyvu VinvzuazgUnsalvieiniesdiio
T 9 figaelunse3ensin Roadmap ﬁna'n,ﬁmwaﬁm%’ﬂﬁﬁﬁLﬁm%’aaLsﬁ’wmﬁﬁ'guéaﬂumﬁmﬁw
Roadmap v3elai lyaansifleanevidelal fifeuafivanzamauaiesdionldlumsiingvinielsl

3. Jaduidndiardry (Critical Inputs) fmusdeyadisdulunmstmundouladusih Wvaneuas
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4. M500NLUU Roadmap (Roadmap Design) fwuadlmneuasimiunnsitddsy Tnseenuuy
s mana st nde el senuuuiimslideyaviemsaumeln Meaudeawiled
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6. N13ATIFEBULAZAAAIY (Monitoring and Tracking) AMmual SURAvaUlUN1IATINERULAE

a ° Ao o ° v 4' A A va & )
Annulmunguazimuan1Nd1AyYes Roadmap Amuadeyauazinadlenldiaszilunisia
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1. Assessment Roadmaps \uunuiitiniefidedesdusznoundn ldun nain wnalulad
wansfouel vie du q aunisudsdulugsie Tnsniudefsaniunisainiunatin w aila fing
aaAUszneulaeg

2. Composite Roadmaps 1uunuiithniefidedmnudenlssseninadesiidutiadelunis
wietu Fadunrsuansdennuduiusseninesfusznau
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Planning) 34#1tH11N19A 28 Composite Roadmaps Viawmimsqﬁmdwﬁm’aimﬁEJuLuJaw%aﬂ’;i
siumserlslilugitmane Taefinsidenymadoniivanzaunuanumsal iumsiiesesianiumsal
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WAL B9922900UN1711ATINT (Project Planning) #d9a1niud slinmsAnmuazUseiiunadnas 1ng

a

AnmuesAusznaunan (Ma1m nandasuasmalulad) Infimsdsuidadale wu nawvTeauyigiu

49

[
[

= 1 aa o = v Y] ca | Y = v a a
‘Vﬁ@‘lll ‘Vi']ﬂllﬂﬂ')iﬂi‘UL‘UaEJULLNUQ'TUIMLWNWSaﬂJﬂ‘Uaﬂ']Uﬂ'ﬁmmL‘UﬁEJ'ULL'UaQIU LLa’Jﬁ]ﬂngaﬂﬁlﬁmaﬂﬂN

wiedumsusuugaliiaay (Refinement)

Map the Lay of the Land
(Where are we now)
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