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1.1 R

TEADORELUR, AL LW THRZAAT S Z L TAERFLTE . T 18 fitflic
A XY XA CEEEMBEX TR, NEIRFEFREHEESY, EIEaREREOT
BRAERLUTCREBARE - KEHE - REFEFEZOMWEIHLZHEEL T, Thitky,
B ALFEE A EART RO ICHIRIC LB RV I ooh, ANEEEKO=R, 42 b0
B ENXIIBEE LB THERLTERLZEVWS ZERTEDEA (1]

—FT, 20 HREFICR-o THEEREMIC I 5 RR, KEiFGRR 0K~ RREMESE
FBlXhdEoichote. ZROOEMBET, %ICERA, TRISNZREEERLSTY VO
e, —RLF— - %%ﬁ%&goﬁgkﬁﬁf—%’fﬂﬁﬂﬁﬁﬁjk@fnfw
1972 4E|Z Meadows 5 1%, WEXHOEMBR E LT IEKEORR) W o8& EL,
ﬂ%ﬁﬁﬁ%#&ﬁ@@ﬁ#ﬁﬁwfwéhkLiofibfwéh&%ﬁﬁbfmém.
FLTREDOBRITIABRIZE o TEVWERKEOMBE TCII R ELE- BB L 2o TE TR
v, ZOMRREZRVBL TAEMEEL TV DI, WEXHOKREL LTilER
S B HERBRIERE OAR B RT R TH S[3].

HERBREERE L 13, REMICIIERRRY TH D TIRE] OREMELT VIITHERFT 5 5
CWOHRIEL MRS 5 Z LT 5. HERBRRMEICITAEREDIC X 5 RFTR R RIS
P b TR LF LGRS, [ELBCREBEICLSEMESHREOEAET, KM
TR A — L ORRHBEREEND. Z0OED, BAL X > THRBEOHFERCOER,
RED-DOIFIRZY, LIELIEZENLOMEOMICIZ ML — FAT7BEHZEAEEND
[4]. Bz, KEBEOFERLE 2AEREVEZHLT 27201, REOZX V-1
WHENBZER, TO M- RETEFBOFAE L TETLND. T42bb, HMERREME
DORRRDT=DI21E, 84 ORBEICHEREMICER Y B0 Tidk <, BEOREKE RER
WWHIE L, BRSO REet 2B T2 WS 77 e —F B3 %H &2 5[4

HIBRER BRI ORI 2R 2 BRS L LT 20 2O % RITRE Shzias NMEkott
ﬁﬁ FO=—RERETIEOORRIEER Y 2L, BERO=—X2W/M TR &

EXNIBETRELBEE THL[5]. BICHRTREZBARBORE CH I HieTaEE, €L
fﬁﬁTm&m%ﬁént&éf%éﬁﬁT%&%amomﬁmmﬁén,EEéhf%
T3, BTSN BEIC RS T 57D D&M E LT, HE. Daly i3 T3 2Z#REL
TV 3[6].

1. BAETEREROMEE—RT, TOFAER—X%E LB TEZRLRW.

2. BATRREREOMEEN—XT, ThicfbY 5 2RRARERFEMTREERSHRE S

N2~—2% EREl> TR LR,

3. BRofeHER, REORINEENZ EE-> TIERoRv.,

L L, BieEmiEtao A GIIRZICAHBTH L. ZOREICR L TE, Hhhe
ISR B L F W ELETOEME (VT VA Wi ZLickoTHELTS LV IR
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HBTONTEZ[T. T Y AAERIE AR 2RI 2 7-1TERE, BIEREICIAA
WHNDFETHY, ThIEIHENEUDEMEECTEREZBRICANTEREEX S E
THEDNTHS. VTV AORTHE, HFETEESICHT TERENE T Y 45 AK
WMXTIE TR TR T U A L EHRT . Fferitass - U Aofl & LT,
IPCC(Intergovernmental Panel on Climate Change: SUEZEBIZEE T 2 BUF SR/ WC L BR=E
F T AP 7 U 48], IEA(International Energy Association: EFET R/L¥ —fENZ L 2
World Energy Outlook (WEO) [9]%° Energy Technology Perspectives (ETP) [10], BREEIC LS
2050 B AMERFER TV ANV ERFET LN 5.

BARHLICB T 2WENLRENSOERICBWT, KREBAE - KEHE - REEEND
BUEENELBT, RMET, EHEEZEEPRELZTEEIIREV. LrL, B =R/
¥—, RUBEEMEZ T ANDIAGEEEOFBREDDIT, MEELLLRE, Bk
RBARFBE~OEERRD LN TWAB[12]. Thbbh, BEREE LV F—U— Kl
EUUBTPEERT —<ER-TETEY, BREOZRAF ROV A 7 0 tk2m E
ERBHIET TR, BmSRE - AESH, ERASh, BESNIETORET A 79 A
INEREZFOTRBILT IOV OFERIPIBEINTVOB[13]. L, Bk
PHEO—BRE L MOKA RERLBEREELRE X - TRy, HEEohoESR
WCHEBEESCHERFEERI S ENE Z 00, BT ELE0LELITVEICH
LTS TRV, ZhiET72bb, BERRAREOERZBEL TUThbhTWa %
O, MaORFER, RYIHEKEMROFFEARECERICERT 20085 »145
MOBRNENS ZLRRLTWS[14]. FlrREXOL2EGEE VT U A OERE &
CTHRETT 2 &) Z 83, FEmEBta O ER AT TEICHRE I 5~ & Hiffeflh
WERARDPETRTIENRTEDL LV BIZEBWT, FCEERFERETCHL L)
EBnTE S,

UERARTERZL I, Bt el oER IcAiT T, v+ 4o
EREZBUIRB L Z2OERBROBENENRT 7o —F0 1 DTHEEWVIZ LN
TE5. LoLEgRietsd 7T U AoERIE, TlRsHe 7242, 50 EHE0R
BEAREE L WO RIEEH AR ICERETH I, AENCHEETH 5. HFEmiEts s
T VA DOERICBW UIREOHS OFE L REK, HFICONWTOTF—FENEL, Th
LEFERT—FEEHEL, fBRL, VTV AORE=H20FROERLZIICELEBESY
BRL2ThERo2y. 2, BELERNEERIE ooy —%, MREZBEEMT T
FUVFLLTERRLARTNERGRWEWS RH T U A DIEREREEREEIC LTV
LEHATHD. TNET, YT IUADEREITI DDA RAFERPIERENTE T
BN, TNOLREAMICAFTETTAZLZERELEZLOTHY, T ) F0EAE,
YERR, DITOFHERICLDZTBL VI BOERAONTI b ol
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1.2 AHROBEH

AFROEITH L LT, BEmaeefEE0i$kE 2 AT 50 O R iEt R
F U A OERICHLERITAE LT, YFIVAORFLVOIBMENEEINL[S]. &6
2, VU A OB EREWICKET 520 0ORARIXBRE Ch 2 AIetts
Y #4322 L —# (Sustainable Society Scenario Simulator; 3S Slmulator)[14][15]73)7l‘§ﬁéﬂ”b,
FOEFRICHBLREENARLS L. TROOBED S BARTIR, vV ARGIED
7= DORBEFERI6], TV FE VI aL—FE2EAAWELT D0 FERITL ¥
F U A ORI T B - D OFE G ER6], KO, BFEVFUAORBEETS
T2 IFIER[18]D 4 SOFELEREL, Th 5 EFEEE L7z 3S Simulator D71 k& A 7%
FLI.

IO DETHREEEE 2725 A TAMETIE, VTV AORHMSEEREL, ZOR
AT ESWTHER ECBT AV TV TORF TR L ZORF T ERDOIEF
BERRETHZILEANETS. AR TR, UTO3>05ERERETS.

1. EBFERRERYTFUVAETLORE VTV AORFEHERETETTS2D

HEWMERVFVADOETNVERETS. F%Té%r»i%ﬁﬁnf%%éht
F Y FOBEHRREEN—2 L LT, YTV AORF 7o X BT 5FEB
RREEETLOFIZELLD LTS,

2. VFUARE TS ERAORE VT VAEVDICEEFTEIONERLLICT LD

BETAHLVFVAEFTNAVORBEL LTV TV AORFF T X2 ERT S.
%%75 Hrut R, VU AOEEEFESBEORRMARTRMEICESNT 2
FEEERT .

3. VFUARFEBFERORRE  AMRICBWVWTERT S 2 BROVT U A ORE
TR LT, TORCEENIEHRABRIELIET LV T UV ARFIEOL
DOFEREERTSD.

ULRETAREFEREY, BT TREIN T 3S Simulator 70 k¥ A T HLk

TAHARCTEETS. B2, BETIFEREIIRVAT LOEPIEOKGEE, FETH ZE

CTHTH.



1.3 AFRILOER

1.3 FEMXDER

Aawmix, £10ENLERINS.

B2 ETHE, BEFEOYVT U ARERICE T2 CMAEICESWT, Frettas U 4
FER T BBROME L HkELd 5.

3 ETE, TRV TEEINZERTREREESS T U A Iav—F L, KiF
FEORTME & 72 D ERFEIZ DOV TIRAS.

FEAENLE 6 BIZBWT, AIFETRET DT U ARFIEFERICOVTEEDN
Wik B.

EAETE, BT ) A0RE, ROV TY TORFXBICETIERAESEERL
AIFFETRET DTV AORFEBFEROEEBIZONTRAS, FiZ, ¥F U THK
A ER L TET I DL ERRAMBRAEOFEL LT, VIV AOETILEE
875.

BSETEIATIXYAT 4 I8 TbbRENSIREZERTIEXTYT I A4
DR EXBET A HERERETS.

B 6 BETIINvIXXYAT 478, TROLEMICEIZEL T2 RGBERELT, %
DHRIWCBIERMIT CEOERBEZWMIBXTU TV AORFE2XBET I HERERET
5.

BT ETIIREBETIHEROETHE LT, BETHIHERE VTV ARFZEI T
LERAWTERICY TV A2ERTS. 22Tl BRESEERGEESI T L] 27 %
TXx AT 4 7T, TRErReillEE T TV A 213y 7 X% X7 4 7 RCHRICME
R 5.

% 8 BT, EMACOKREZECRELLFEMR, VAT LAOFDEIC >V TEHRT
5.

R®ICE I ETRML EBEwmltir 2
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E2E BEFHTE

B2 BT, ETHEORELITY. TTIERERARESV T, 50TV F U F
EVIHLDODEHREEITY. RICINETRUT VA RERTAEDIERSNWTE ik
FICOWTERT S, TR, VY AERFES 2 o208, ThbbLEENLIT
REBRRT D747 AT 478, BIELTHREEREVIRE LT, RIZEDERK
FEEZRFTAINY I Xy AT 4 TRO2 DI E U TEET 3.
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2.1 EEweEdsT U A

2.1 FiErTREtt STV F

KETIE, ABEOHERNETHD LTV ADERICOWNVT, KR rTREECHRRE AT
e % T —< L TABRARES Y T VATV N DD THY, WRLFEHREZES
LD THBDNPITONTEFEZET TRRS.

211 REEEZDBEELELTOVFIF

— RIS U A LT, EESCME R OB TR LEHAZ T, AT, R
k% (Futurology % % \ X Future study) & FEIZIL D, KR CTOMERE S Eb-> T D 2FE
HICTHE - #HRTAZEROFICBVTHVWLNAFED 1| DL LToOVFIAZIIED.
BEFBOIIRICEIT BT Y AiE, BLRICA KRS, nEEEOP CTEFBIEREDTIE
ZBFFE LTV - Kahn[20][2115 28, BRE2IFRKO TR ZITS Z L ORES IS T5720
W LELDTHAE. Z0LIRREZOIRICBIT LTI ADERN 1 2 LTI,
Glenn[19\2 & % [H Bk LBEEDRESL, RECERERT —EORREMR THERE L
AR—=U—] 2WVHILORHY, KRIXTIIZIOESEL2TRATS. i, VU A OMERK
PEUCERA~OBIBIREITY FEEY T IA TS T =0 IR F IV F T u—F Y
LIRS T L 3B B[22][23].

MRSk % E 2 5 FECPREEHEZ R 211 XS XHELTWS. #EH(Projection)
IRIERIZOWT DR ek 2R, HHOTMSEL LTFAH D WIET B(Forecast), T
E (Prediction), 7 VU A(Scenario)® 3 DOBEZEINTWVWS. ZhbDH b, TR, THS
FELyFUAOMESE LTUE, §i#F 2 DB EORRORELRET HDICX LT,
TF U AICBWTEEROGROREZBET A ZLICHS. ZhidT2bb, BECE
TVSAERREHMEESZEBEIVTIVAEROBHTIIRVWI E2RT. ©L5, B
B4 38ARATF—r R NE— (FIEBRE) 2, £FR - VTV A OMEERITS otk
ZOHT, FHEEEZAATIREESICKTHRB LR L, BENLOTD DWERFZ
FEIITOBRICEZ, VTV AEROREN BRI D H[24].
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2.1 FHEARRESY U A

# 2.1.1 [$k#FE2RTHBEOSHET

MR B
i fRIZOWT OB MK, T, TH®, FE, ¢TI ESE
(Projection) te—AXHY 2 I EE.
THEl, T&
MRbLEZD £ 5 JeHER!.
(Forecast)
FE - . g \
- ISR DIRIBIZ DV T DB — RS DA
(Prediction)
U F
, FERIE Z Y 5 2EEOREBIZ OV T OHEEE.
(Scenario)

212 FEAlgE ST VFOER LHFH

B 1 BTHRALL ST, HEKRRERBEOMRR, 25 VIIFHEA RO ZRIZMEIT T%<
DIFVEAMESNTER, ZOXd7F U ADWEE LTI, Meadows 23 1972 F(23%
KLU BREORR] BFFOB[2]. 1980 F{R%¥H, 51T, HIRBEMEOR T Lt
IR R RE R BB OBLARICE S U U ADBMER S D & 51072 5 72[25][26]. 1990 Rz
720, HMERREMEORBBMENSERICBERIND L3R BIEONT, v FHIAREBW
TENDORBEE BAR, 5FMICRVED L5 Rof. Z0HIT, ZThbDyF A
DERICBW T, SR, BHEMZEEEE, SRMEERZ0mMRICE SO THRMIZ
FKRFELEBHEFNVICESL VI alb—va Vi lRebETHNWTWS, 2D X5 R
U A OHREFI L LTIE, IPCC D SRES(Special Report on Emissions Scenarios)23Z51F & 45
[8].

APFETIE, ThbDUFIADLS 7, HMIRRERELEAZFEITREECB AL
HEOFRIZOWTERT DI VTV A% [ERrEtt2 T U A LS. Ffergettic
DWTEE-LERITRZVA, ABPEET 2, RELLELBARENLOERINS
VAT LAOTMBRNIRE L WO B TERINLDBENZV[27]128]. #l4IEH 2.1.1 A
KIFITIE, BE, R, BEDO 3 DOBRERORMIRESE LT, itz EsL
X9 ERABTVE. BFEOV T ARLTMERAELZFERL LT, SEviELSY VA
WXL T D5 SO MR H 5.

1. TEH, EMMRBERICLIRE : Fwitts o7V Ak, XEICK 5 EMENZR
KRB L BAREREASBFZORAICESKHERETAEAV Y IaLb—va i
FOEENBRERRO@S, Wi FOHEHVCTREINA27I129]. #lxif
IPCC @ SRES[8]iZi% AIM(Asia-pacific Integrated ModeD[30]1 & FEIZN BV R 2 L —&
BRHWVWLNRTNS.

2. XNBMEOEHEX &5 MENENR, HEETE, BF BIREOZHHIE-ST
WTHEHTH H[24]1271128). BT, B 211 ko TRENB VAT AT, A




2.1

FrfelREtE= v U A

H, A 7224, ¥ T¥ KX, PR EofcRBERZLOZALOM
BEEABEEN TS,

BETEO LI - Beriett ey 7 U AR 7 U AR R e LA L < B
LTW5%. il 2% IPCC ® SRES TIXiRIE(L A A HEH & K[UEAB DO BIFRIZ >V T O
FeRiRe &, BT oA SR STV 5[8].

BEOFTF IV ANBERENS  FiTREttS v Y A, R8O
fpl FNHICELEREMOTZEEOY 7T VAol 527]. Zhix
BEOFREZEET S Z L TRRORHEEMEICHZ D &V D T U A OIEARN R
A B XA HEDTHSD. IPCCD SRES X6 >DHY 7 2 U A2 6 DR Dk
Hariis, FREROEEN D ORELA A PEHE & REEE) O GV 27 L
TW53.

SHBHIR O 2 r— L DkE S - B ATRERE S V) U A Oft iRkt Gettlni ik, Hii = <
2= TF AP Ta—NRLEEEREVATLAETHY, ZETHH. EflE LTUL,
WOERFIE, —ERNORERERE, tRSRORRTRRI kR Lz T U AR
e 5.

Society

Population
Lifestyle
> Culture
C:& Social Organization . )
-]
£lo 2\2
s/o 2\%
] ‘ (e !
R~ 0& ER o8
> & v '\% w3
£ 0 Q’V [ o
‘“"‘ ) & \ ®, i
N 7 9@
Natura :

Environment ge5°“'°é s Economy
Atmosphere Agriculture
Hydrosphere Households

:;?nd Industry
: iota Transport
Minerals Impacts Services

X 2.1.1 HETEMEEZEBETIZOD VAT LADOH27]

e 1 12h D Loz, BEWREE S T T U AW T, ENERAR R L E R EER

PEOMICHWAEARH S, FORBELE LTI, YT UAEHERTHERNER,
FHETLARAWE Y I 2 b—3 3 VITIERIEE RENTFET D ZENETLNS. 22
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2.1 FgcRRRft= U A

TYyIal—aryOfEa: LT, UTObLORETFLNS.

o HEEFTNILBUFTVADEAEWME U A EFERYT B ECRHBETRELS Y
T U AIHEROBE S R T LAOABOELHE VAT AEFRBIRETEH, £h
DY AT AMIBARRTN, HSBENRENOXETIZHY, »FHIFEFEND
DEANZR L TEEHNTRITNERS2W[T]. LER-T, EHEEtaes I 4
EERT 29 2 TlE, TNo0REBRIZHEET T LEY I 2 b—F 3T U4
DEAEEEZBDDIZODENRY =LY 55,

F, YIal—va VORKRICIEHUTO 3 OBZFT o 5.

o HEEFNLORESM : ABMIIREVAT ARHEV AT LAZERIHEMBRL TS
DI TIERL, EROOXEERG H < ETHEMRKRHICTE RV, FilziE IPCC
@ SRES BB LTV AKBEEINIET I ETNVICHEARZEERARHY, Tk
W AFNEENC X DR A B & [UREBI ORI OB, £ iEil3 5 IPCC D
TV AREBICEENLZERbRZTONS.

o ETFNLDBELVEREFEROEIMLENE VTV AORBIRY AT LI, flx
AR OLEERERROEBGT 2 OHRHEEETE R Y, BEETNVLETORY H
DELWERNESEh, FRTELEEV T VA TRENOOEELRVE > LEN
H5.

® JIal—YalHABTRRATERVEROBFE: VIal—a LV LHORTER
W, HD2WVET 12— a VEROEIRIE, YIaxl—varEERSENLERAW
TERENTZV TV AZEMT I ETHRELRDZEBZONDD, ZhidvIal
—a VERTERBATEY, EHMRERICL - TRRATILERD D,

TNOOEMBNG, BRIt TV AHERICBEW Ty I a b—y s VIBERIRFRIC
BV IBEN, HREFTNMICESIK VI ab—va VORI L > THEETRESE L2 =
CHRETHD. Lo T, EENER L EHEMNEROBESNERABRERARLS Y
U FHERRICBWTE & 2 5.

2.13 FsEalget=S VA 0EH

THETITRA REf AR T U ABMEL N TE . 22Tk, E4AREEICL-
TELN, E<HMLNTWAEGAIRES U A ORKHE LT, IPCC » SRES, HEE
B D 2050 BARERFES LTV A, £ LT, IEAIZ X B Energy Technology Perspectives % #&
5.

(1) IPCC Special Report on Emissions Scenarios[8]

IPCC 1T, HRKEEEWMO) K VERESORE Y w77 AUNEPIZ LY, ARES)
WWEo>THHEN BRI AL > T ER Z SN HRBEEHREICOWT, ¥,
e, HEREHREREZ O, FHMIT5-0ICkBIN-HBETHS. SRES i,
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2.1 FfEMRERRY T U A

2000 4EIZ IPCC IZ Lk o TERREN S F U A TH Y, 2100 £ TORBILT AHDORERE

EHWELDTHB.
SRES [T EMN L BER L EEBNRERZZEAEG LY TER SN TF I ATHY, BEFD
SEE#HF YV AOLE 2 —, FaREYT T U FDOER, TEAT T Y FOERKIC X HIRE

b H 2B B & RIBELEOESVOFE, 1 ¥ —F v MIL AR LIMEIC L 557,
FLTEEBHY T IVFDHBLE VWD) S AT v 7L 2FIEEZRTER I,

K 2.121Z SRES O 7V A A TRT. ZDOYF Y AL 4 o0 [Scenario Family: 7
VAT77IY—] LEIND 4503 T F VA N6, FRRIT T Y A (storyline: A -
— =5 A NIENENEXETENLZ LD THD. 4 2OV F VA7 7 IV —=ldnTh
b, [ELTHAELZMOARVEHRTRLZZ FAICRE, ThbbEniRokftkotts
EHOWTWS, Al Y F U477 Y —iTiE, TRAF—OHGEDEWT AIFI, AlT,
AIBD35DARY=—ar bbb, ITFHIIRINTWSEELS T Y AT 4 >DT T
UF 773 —L Al F I FADONRY = — g 2 ESL 62DV F U AT NA—FIESN
THABFEOERN LTV AGIHERKRELZH 2.13)2 T35, UTREVT IV AOMEL
B,

Al U F VAL, TERELEES T VA L THLERZHOTHS. THREICHE> TH
RN E SR IRFRELET T, HEPEN, HSGERREIEEIND EBETS.
BIrREREENKESEEL, MitoBENEAEIMES. BREMRERIZHE> TEHELEED
HAERITTAY, 2050 412 90 B AISE L2 R A 01X 2100 FIIX 70 BAICEA 5. =
INX—BREEELVELTHEY, BERABRCH AL —RE~ORENEL. &L
HoaAEEITRRLL, £ONEECBTTS. REMEOMRIIRERELVS LV D
EESHCHEOBANORERROND. ZOVFIAE 3 2NV = —2a b
v, FTZ RN =T RT LMMIBIT HEMTESOBRIEN RS, AIFI 7D A4, {b
FREI RO T VU 7, AIT BIEEREBRBRO XA X —FF.L, TLTAIBIEHLWD
ITENFE—RENAT VAL AVWTWAREETHD.
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Scenario Groups

M Hustrative | '_Illusrrati.vc | lustrative Ilustrative Ilustrative [lustrative
I Scenario | | Scenario Marker Marker Marker Marker
| _! | ___J' Scenario Scenario Scenario Scenario

[os] [ms] [os] [us] [os] [ns] Los ] [us] [os] [us]  [os] [mus]

1 S 1 2 2 6 4 2 2 7 4 4

Number of Scenarios

X 2.1.2 SRES O F U AHERL31]

A2 FUFIE ik F U A EVnIRETFUATHS. RO MU EH D3
bE2EA LT, SEAEAHEECHEHEZBE T ZLicky, HRORFESLBHEL T
0y Z{ELTWL LIBET S, ERHIOMICE ICRERFESAEL 2720, HENRES
RNOBE), HIFOBEAFIIEINE. o, RERRBITENL, & EEOHARNK
T LZRWTZ 812 2100 4E IR A D23 150 fEAIC 72 5. Hukf O & PER B ARB IR O AT
ERsa = 2 IER S 5. RE~OBOITRENICE, Hugkiy 2R RE ORI Lo
BB R OB L 72 5.

Bl U A% THEfATRERBAIL T U 4 LIFRZ. RESHE~OEmWVBELIZESW
THIERASEM & L TORBEOMRAE L RFORBEAHERBUL CHRISLL, NT A0 &7 iE
BREBARL T VA THD. BREAAOEL, thatlE, REREICEPIIERENR
Ehn. BEEZEOTHGPRFREZEL, BEE LESOERBELED. RFRRO
EAWIAI T U AZETHARVAE. BfiEa vy Mel, AEZEPEHIND.
BRE~DAMMNEWEERANER L, BREELELT SO RMEETI&EV, A
BHOBAEFE~DT7 MM b5 5.

B2 ¥ VU AT THisiIAFRIH AL F U 4] LIERDZ DO THD. BRERHS~OEmWE
DT IS 23, HUERBUAS o R~ 00 B P[E BEAY 72 REBEAR L & 5 NS iXm o4, |
WOBBEL ATHAERL T, RrRAT v 7O TEEE2MS T ) A THD. ~—7F
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2.1 FrlaEttE v U A

v MUFE T e — DA RBIROBORBEREEZ T ASIT 5. #HE L @akm EBORIZ XY 3R
@ EEOEEE, HERORGNTRH7H, AAIE2100 42 100 BAREL 25, &FEH
RIS AY, AR, EFMoOREKZITNEL< 5. & EE~oRIfBERL 2 EET
R ATbN S, M OMSERE WD, =3 L¥—, &k, BRERLCOMEITe—
A AIRED RS HILD.

(a) Al (b) A2

Global carbon dioxide
emissions (GtClyr)

1

! 1 1 1 L 1 1 1 L 1 1 1

I 1 1 0 L
2070 2090 1990 2010 2030 2050 2070 2090

0 1 L L
1990 2010 2030 2050

(c) Bl (d) B2

- 20 20
B B2
10 10
B1
1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1

0o 0 L L L s
1990 2010 2030 2050 2070 2090 1990 2010 2030 2050 2070 2090

Global carbon dioxide
emissions (GtCiyr)

K 2.1.3 SRES O&E&(LT TV 4D CO2 HeH BB R (31]

(2) 2050 B AMERRFES T TV A1)

2050 AAERELHSF UL, BEEO e Y= LT, RERPVVIZF I
b3 12050 BAREREZELES] 7V =y bF—AICLosTERR SNV T I A THS.
ZDOTF Y FIT2050FEHARICBNT, FERIREHRET A THDH CO2 OHEH D 70%H!
OEMBET v v L ERFTLEZLDOTHS. ZOUFT Y AOERICEBWNTE, 2.2 #i Tk~
BRy XY AT 47 R(BELTHREREVICEEL T, KICEOERIBREZ R
FTEHEREN) T, EMRNAEREERNARERLELEGDET, K 214187 5 DDA
Ty T ERTERINT. Thbb,

1. BAROHESRFEN 2050 FF£IZMIT T EARFANZHET NI OWT, WERF o 72ffk
BEBEL, EMFOTL—V A =3I FICLoT, #6250 % EMREN
i< (BUR EY 3 ).

2. HBiFVAOHEET, FEAFEEFOENWS, Eoloh—vRAEBELT
L), Bl - REBRE(E O L S eH - EEICHEATWD D, BEINLED),
PEEME(SEM —xEET VARV OEEE (L HEE)Z ERE(L L, TOMRET
TOZRAF—H—EREEGEI e Y —, WHEEEM N OEHET 5.
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2.1 Frerlettas U A

3. ko= R X—#EEN, R XX, FhohnbOT R F—fiET]
HEEAHEET 2.

4. FhENLOHESIZHT DR - L2 FEH % x, HOREDRET AHE 70%H|
BEBETATIAF—HY—EREFE LY Fa—RZ R VF 5T, #ET=x
X —Ff, TRALXF—REFORAEDEE, xR LFX—{HaTTRERE, RFHE
BLOBCKERMZEE L CTERL, =3 LF—FE - eifoEEL =
T EREET 5.

5. FOLEo—K, BLIUOZKRZRXLF—RLHEH CO2 BE2EFT 5.

TOVFUAATIE, UTD5 ODORHRICESNT, £ 2120 K522 >DHERR LT

SkOEASOE Y g UHIEE L.

1. —EORFRREHRETHENOH HHE2.

2. #HEVFVACE - THRESND = RLF—H—EZXDHER.

3. KEHBHEAR L OEFHRRNOBE. 7277 LERE 7t & O R 2 83 480E
L72u.

4. AN L OBEGFEOEO RGN & oA
AFIEDORTRITHIHAT v v VOEIETH Y, ZORBULDOTDITHLE LD
mREHEH = 2 FORNE LR EOBERIEEIZ W TE, LT,

XhiT, FhFEREY 3 BT S CO2 BRHEZFHME L 72&FR & LT, BfEE LTRIE

L 7= 2050 4F- 0 CO2 HEH B % T0%HIB T BB AR T > V¥ VRFET 5 2 L 2L MNITL,
BB M CRER{TERCHIEZ IS L TV 5.

4.
1. 2. p A \ 3.
BE-HRTH| | HHCOME — X,
205050 &% TARLE—H— s g z 5 THRLE—ft#
DEE E R BB LA RS “RIFALF—R TR OEH

Ui DR E DR

IRILX—EIRCO2
B EDEH

K 2.1.42050 B AIKRBHES STV T OERTEOHE (132]1% EIZ/ERK)
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# 2.1.22050 AAERFERES STV A TREES L 2 20fE&B[11]

FVADEA bk YFUAA ¥+ U4 B
aye7shk (&7, BREERE) Wrv, BrEMBHE)
£ GDP % 2% & £ 1% &
FATRAEA N #hik syt
BAEE a3 2= 4 ERM
T¥f i b B R 7> 7 HUTEE HiLVH
KEBEEL VA7V
A& DffifEsl BRI CHOERAETEEBRT 5. HE0, SUbd M Z =R

5.

(3) Energy Technology Perspectives 2010 [10]
ETP I3 EE = 2 X —H#BEJIEANC L > TER SN TWA Y F U A THY, ETP20101E%E
DL DIEY 2010 FIMER ENTZ A=Y a0 THD. T, 2050FFE TEgFE & LT,
KBHRE S NLRANFEBER 2 O 2 REAFMRT XL —HEHC, BEXHBES
REVEM B E S OBRERERNZEAT S Z LI L AR ATRERBERE ZERT D
EOOEG R T T BN THERESNEZSFIATHS. ZovFH ) ALV TE, Kfrae
RREREAERT A OO RN —EINNEMILELR, BEWEOEESEZMEHRL,
VFUARTIAEF—DREMRBICE X HHBICOVWTIHMEL, BHRE EEICRIT HEK
EHFEAOMEE VWHCERT A% LTV 5. ETP2010 11X Baseline U A&
BLUE Map 7 U AMREENTEY, Baseline V7 ) AFBENOIFRERERT D747 *
X AF 4V EITC, BLUE Map ¥ F U A3 N\y 7 X ¥ AT ¢ v 7BITERshTW5S. &
213122250V ) FOMEELTRT
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2.1 Egerlgettsv U A

# 2.1.3ETP2010 O 2 SDH 7 +F U F DR & Hlk[10]

Baseline scenario

BLUE Map scenario

* Energy-related CO, emissions roughly double

* Primary energy use rises by 84%;
carbon intensity of energy use increases by 7%

* Liquid fuel demand rises by 57% requiring significant
use of unconventional oil and synthetic fuels; primary
coal demand increases by 138%; gas demand is
85% higher

* CO, emissions from power generation more than
double; CO, intensity of power generation declines
slightly to 459 g/kWh

* Fossil fuels supply more than two-thirds of power
generation; the share of renewable energy increases
slightly to 22%

» Carbon capture and storage (CCS)
is not commercially deployed

+ CO, emissions in the buildings sector,
including those associated with electricity use,
nearly double

* Almost 80% of light-duty vehicles (LDVs) sales rely
on conventional gasoline or diesel fechnology;
petroleum producis meet more than 90% of transport

* CO, emissions in indusiry grow by almost half,
as industrial production increases

* Total investment in energy supply and
use totals USD 270 frillion

* Non-OECD countries are responsible for almost
90% of growth in energy demand and account
for nearly three-quarters of global CO, emissions

* Energy-related CO, emissions reduced by 50%

« Primary energy use rises by 32%; carbon intensity of
energy use falls by 64%

* Liquid fuel demand falls by 4% and biofuels meet
20% of total; coal demand drops by 36%; natural
gas falls by 12%; renewables provide almost 40% of
primary energy supply

* CO, emissions from power generation are cut by
76%; its CO, intensity falls fo 67 g/kWh

* Renewables account for 48% of power generation;
nuclear provides 24% and plants equipped with
CCS 17%

* CCS is used to capture 9.4 Gt of CO, from plants
in power generation (55%), industry (21%] and fuel
transformation (24%)

* CO, emissions in buildings are reduced by two-thirds
through low-carbon elediricity, energy efficiency and
the switch to low- and zero-carbon technologies (solar
heating and cooling, heat pumps and CHP)

* Almost 80% of LDVs sales are plug-in hybrid, eleciric
or fuel-cell vehicles; the share of pefroleum products
in final fransport demand falls to 50%

* CO, emissions in indusiry fall by around a quarter
mainly thanks to energy efficiency, fuel switching,
recycling, energy recovery and CCS

* Investment is USD 46 trillion (17%) more than in
Baseline; cumulative fuel savings are USD 112 trillion
higher than in Baseline

* Non-OECD countries achieve CO, emissions
reduction of around 30% compared to 2007; OECD
countries account for less than one-quarter of global
CO, emissions, having reduced emissions by 70% to
80% below 2007 levels

ETP2010 @ Baseline > 7 U A%, D4 i@ ) (BLUE Map 7 U Aokt L OFEHEL 2%

-

YFYATHS.

1, 2030 EE TOTRAF—FEH L ZINH0 CO2 HEHEIZ OV

Ttk L 7=, World Energy Outlook 2009[33]? Reference Scenario % 2050 /% TR 4% Z &
TERENTWS. 2% 7o+ A TR, BFIE=RLE— & KUEEEICRET 2 8BOR
BEALAVWELTWS. BRELTZOYF U AT 2050 FlZzRLF—F7 Z—h
5O D CO2HEH BT 2007 D 2{fFIZELTLE Y Z B EHRINLTVWA(A 2.1.53H).
—7J5, BLUE Map 7 U %, 2050 4% TlztitRo = x /¥ —pEE CO2 P& % 2005
ECEHSER L W) BEAZRELT, O BREERO T DICLERRBEF ORI,



21
2.1 FEEFIREHRT T U A

FLTHERERBEEFTEZREBEIA N TEATLIHEZRFL TV HDOTHD. R
ML, [ 2.1.5 121, AEAEEREITOEA T CcOo2 PEHIRNIR E 1E(2005 4F L )23 #E Rk
NBZEPRRENTNA.

Ko VAOf#HE LT, BEHNZ2EELZEE L CTRACKRFEMOEAIZMIT 2
BRITHOVERHLZENEHINATWS. EHINAREN W E, EHMICREY 2%
BOBRMHREEITI Z LIS Lo THROPEH BRI BIE 2 ER TE R R0, BHO
A ERRNC R A REET ALEICALNT- VT8N AH 5. WICEEICEE & g
AZFH LT, REMICRIEERZEAHTZ LML TB Y, HERSEOBUT,
BE%E, WERHFIZENEFNOREDOMIAN TE(L 248 - #HEfE L T < 7o OMiE 72
TEIE L AL LI, BEETIRMYMEAEMRILL T BERDHD LIB-FLTND.

M CCS 19%
m Renewables 17%
M Nuclear 6%

M Power generation efficiency
and fuel switching 5%

M End-use fuel switching 15%

| @ End-use fuel and electricity
| efficiency 38%

Baseline emissions 57 Gt

BLUE ikcip amiissions, 14/ Gf - 00

- - it -
5= WEO 2009 450 ppm case ETP 2010 analysis
0 T T T T T T T 1
2010 2015 2020 2025 2030 2035 2040 2045 2050

& 2.1.5 ETP2050 [231F 5 CO2 HEH EaTM & BREEEHTE AZ X 2 HIEN R (10]
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22 VU AOEREIER

22 FYFDERAE LR

INETRIFTIVAZDOLOERERRC, Y FEIERT D700 Ok A 725 EmS %
ENTEL. KETIE, VTV AOERFEREUTOL > CHETS. $72bb,
1. YFUAERTmER U F VA RERTE2ODOEEFIEE ZOIEENEE T
L72b D
2. VT UAERERE  FNEMTUFUAEERT D EIXTERW, BE, BX
VCREBOFEEESHRTDHZ LT, U AEK %ﬂ%ﬁ‘é HoD
AETITET, 221 BIZBW T T U AHER T 2 RO SEIC OV TR 3. RIZ, 2.2.2,
223 HIZBWT, TNODHED O B, FRICHTHT e —FOBWICLZ25ETHD
T+ T X ¥ AT 4 (forecasting) & /XN v 7 F ¥ AT v 7 (backcasting){Z F- ST U oA
DOYERR 7 a2 ADEFNZOWTIRAD, 224 HIZBWTiE YT U AERBIEIC W TR~
5.

221 JFYFERTOLRDHE

KL T, UTD2 2ONFICESNWTL T U AHMER Tk 2208 T5. $74bb,
U U AERRICR KA AT — 7 BV FE —DEWNC L 308, LT, Y FIUFHICEY
TFREEZDT7 0 —FOBEWVWCLIZGETHS. Zho 2 DOSEIMIRLOTH
%[34].

V) FERIZEBZ AL R T — 7 RNV F —DEWIZ X B 5H[34][35]

Carlsson-Kanyama[34]iZ Participative Model & Think-tank Model &V 9, 22D+ U AE
BDETNVERE LTS, Participative Model X, 7 Y A Ditabxfg: &?‘5?3%51&3‘?’
5ﬂ$@ﬁ%%/f)%®¢ﬁu%%ﬁﬁ VHF VA OEREELC CRENLRERRE L

5v%)¢¢ﬁ@ﬁ&&bf&%éhfwé g e LT, R0y T U AERD
%Fﬂ%t_ E5YF Y AHERET A TH % Think-tank Model 3 ZIF BT 3.
Participative Model I o737 U FERUIIFIERFREZSME LTV~ v a v 7%
D& LIy FUAERRTH Y, fFBRICEAT2EEOE Y a VEEKRL, o T 5
ERIEIC, FETREEOERICHATEZEERNRITHEZI EHTLOTH B,
Carlsson-Kanayama[34] i, I —1 w30 5 D DOFERH O AT RER -G B+ 537 U 4
BNy 7 Fy XN ORI TER I ILTW S

FREEICRT BT e —F OB L B8

YA ERIC BT ﬁmﬁ%@H%%ﬁm#éﬁ,%@%@7?m~?@§bﬂ%
DL GEDR, 74T X ¥ AT 4 2 J (Forecasting) & /N v 7 ¥ ¥ AT L7 (Backcasting) D 2
DTHD. TNHIEZENTNIERN(Explorative) > U 47 7" 1 —F & H#iAI(Normative) >
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22 F U FOIERITER

FU AT Tu—F L LN, @BEOTM[TNB6IBTNC L IER, RFALKRET DL, BB
hE 221 0L ZEHESH, TRLEFNORMEEREEZERT DL, R 2220157k
5. Thbb, TATXYRT 4 VIEBERBELE LT, MRERRTHILOTHD.
5, Ny I XY AT 4 U ITEEETHFROREZBENCERL, TORRLERT
B DINBEREHEHL bDTHD. JATIXAT AV ITENRNY IR AT AT D
BMAMIE, B 2210X527k5.

% 221 TAT7FXRF AT, "9 TXXRT AV TDER

Sak | Ef
TATXXAT 4T BENSHY ) DFREBRETS.
BRI TV AT T a—F)
Nyl XY AT 40T BONCHELTARRGEREL, TORIZENLDR
GREH TV A7 Tu—F) | RBICBEET D7D LEERH ZEE 5.

£ 222 TATXXYRTA VT ERY I XY AT AV TORR, RR

SaE] FA R
TAT XY AT 4 | BEORRN S OAEIC L - T | IR EGUIERE R,
N FkEH Z LB TES. DEELZTL. Ebi, VT
RBEH TV AT TR DBEMEFIZL > TRES
7a—F) hW-BENREREINDINE DD
b7z,
Ny 7 Xy AF 4 | B3Rk, ROZZICEIEHEBR | Nv 7 X ¥ AT 4 2 TI3EEN
N EOREZEDIHNEENS | KD £ ZADHBBEOMIIT
BFHEHLF VAT | HRICHS ZERFETHS. L | BT, 747X ¥ AT 4
7a—F) FRoT, N2 XY AT 407 | VXV LRETHS.
WZEBWTRBAEORR, O O
HRREOH S k< Z &
BRRETH S.




Borjeson 5 [38]ix 7 U A DIERRIER,

FREICEMIC 2 BRE T, & 223D LD
Y AT 4 7 NS SEITHED &, Predictive scenarios & Explorative scenarios (253 S 1%

22 UF Y TR T IER

Transition
/ paths
The present el Possible
b /futures
| S 4
R R '~.,.‘ |
N
—p> Time
Forecasting

A targeted

The present 0 A\O/ future

C

wn |
Transition / --\--QI Possible

paths el O futures

Backcasting

B 221 ZAT7XXRT A VT ENRY IFXRT 4 VT DA A—D

FLTENDICE > TERRENT=V T U 4 DR

CHBLTWVE., 2 TXY AT A Y, Bud%
N

AT T AT X% AT 4 v VRICER &7 U A1Z, Normative scenarios (Z733H S 415

290DV F IV FEINy I HX X AT 4 TRTHERINIZVT ) FITHET 5.
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% 2.2.3 Borjeson b1 X 5 v F U A DAE(I8]| 2B EITIER)

Gar | EE Pak | %
- BRbLEZ Y Z 5 Z2FMICHENE
. . ’t) AT E MO & B 0 & Rk
‘;}ﬁ JERAMBEBZY Z 9D T sy
> TR Z 27»
(Predicti BTEFE LY A What-if | fR~OHFEOEIZBNT,
redictive = ~
i05) PFUA | RIEKRELREELE X DEENE
cenarios
seehario (What-if | b L7 & & ISR 55 2 HE
scenarios) 57U .
AN > U Ay ) BT
AT —MPRaryita—L4352
ANE TV A )
SRR ORBIMRER (External ERTERVWEROAIZERL,
Xterna
R Mo, BIZAREEED s i0s) FNOOERMNED L S ICFREIC
cenarios
vFUA | BEFRORER, HD B CHERB L TIT< O Rl T
(Explorative | WMIIFROBHE %R B350 A,
scenarios) | 53U A SEE S T U o 3@%%5@%@@%%&@5%{11@%@
(Stateg FrEdkT s L 2AMEL, 4
rategic
8 | mERREEI AR, P
scenarios)
HRICEREFETH T A,
HLAERED LY IZLEEHE
RESFT VA
) BIWCEREND 20058 F
(Preserving N . .
T 05) U, BREE WD Z L IER =
5 kR N scenarios
H = X MR BT kR
WIBEBIZERL, % —
FUA RERED LS TR BHCcLARELS, »oFk
(Normative én,émﬁ;%,é EF U A | ERE, Ui LBEOREDS
3 A
scenarios) ‘+3¢ (Transforming | FItE2> & X BEN R AR TH S &
v .
scenarios) | HBr&h B L 52 BIEEERT D

FbOHEFEE RSB L % B
LYBUF Y

222 I7FAFHFYRTAVITBIFIFERTOER
THETKRBRENTELE T AT XY AT 4 7RO V) Y AERFIER23]129](39](40]

D5 H, KEFHRL O L LUTARIEAETIE, Jager 51T X 5 Scenario Development and Analysis [40]

WDOWTIRRB.
Jager BT & o TRZE &7z Scenario Development and Analysis 1%, Alcamo 3% L7z,
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Story And Simulation (SAS) Approach[29]% Bz L THRE SNV T U HER T v A TH Y,
T A2EIIE 222 DX DR A4DODAT v T NBB. FAT T TIEUTOL 5 72k
52TV, VU FUAEERTS.

1. VFUAERO BRI EEEORRL : U AMEROBMEEEED L IITLTY
T UFEERT DHDON?), T UAHERICEZALSMELRET S.

2. VT UADEBORE : ENETOBRDOVTFT I AEERTI200?HD0EIENE
OTF Y AMOMELEEHARLTS. ZOXTF v T, F U A TH»N DRk
WEELEZ ZECER(R T A N— drivers)ZHiH L, Z0thh b EEE & FFEEMH
D3R & WEE K (critical uncertainty, ¥ — K7 A4 X—¢ LIEEN2)28E LTK 2.2.3
DESR=RIIJATEAL, VTIAEERTS. ZOFEIT224EHTHITT S
23, Shell/ Global Business Network (GBN) Matrix[41]& & IETH, F U ZERL, Hric
TATHRXAT A 7RI EIND T ) AHERFEICB O UEL RS TWY
LHZFETHY, VFIATT o= I FERIRLIESZRICBWTHAV SR TY
5.

3. VT UAORBEREE : ) ADOEBITESHTERR E b Ly REDF ),
FALDOFERDOEMIREE, £ L TCENLOMOBEMEREZSTL, Ty
FTIVARERL, ENENDOL TV FICARTEDITD. Bz U A E ST
RBUR O ETAIREMSCHI R 2 5T 5.

4. TFVFAOREK VTV ARABICET TCRERERTS. Z0oRT vy 2. L3 OF
TRICGEEET IO EINTNS.
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 Establishing the nature and B ~ Identifying and selecting
scope of the scenarios. (@ : smkeholderslparticlpants (b)

ldentlfymg themes, targets, mdmtors
and pomﬁal pollcies (c) :

Clarifying the purpose and structure of the scenario exercise

Identifying driving forces (d) Selecting critical uncertainties (e)
Creating a scenario framework (f)

Laying the foundation for the scenarios

Elaborating the scenario narratives (g) Undertaking quantitative analysis (h)

Exploring policy (i)

Communication and outreach

K 2.2.2 Jiger HiZ L BTV AERT v & Z[40]

Scenario B Scenario A

Uncertainty 2

Critical Uncertainty 1

Scenario C Scenario D

©
O
=
o
O

X 2.2.3 Shel/GBN Matrix D {i[40]
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223 N IXXAF4VTRIOFYFERTOER

Robinson[42|IXfF R TRIORE SIZKISTADIENy 7 X v AT 4 v T OS5 18
L, RNy 7 XX AT 4 TRITU Y T EERT D200 70w A 2RELE. &
OTaRRFTUTO6 AT v I biERIN TN,

1. YT UAEROEBEZRET S. :

2. VT UATERLZWEERY, EEMNLBEZELHREEFERETS.

3. BEDOIVRTFAEZTRTS.

4. F U FDOHERERN (exogenous variables) ZFRE L, VU A SIS,

5. IFROBKEEREPRESEESWTEZETU T I EERTS. tBRLEZSTY

TEABVRUEETSZLI2E-T, NEHNR—BEE2MHET 5.
6. fhe, BRI, BENLEELZSITL, SPERE 2. TRELEBEEOMEZHEL,
O ERVIRTZ LWk T—ENEHRIETS.
L722L,Robinson D7 L— AL U —7 ZEE#EHA L TERENEZ TV FEFEELRWED,
ZOEFEITRIES LTV R0,

Ny 7 X%y RAF 4 IROT Fa—FIlESWTEANREEFIEEZEEREL, BEDT
— BT B —ARFZT 4 BETT HRRIITON T H[43][44][45][46]. = = Tix, ==
EOERFBLEINEZIAVF VAT AL, 9—0 v OFERRIEERAMEH Y 2T L5 N
VI FX AT 4 TEITUF ) AT WA OV TR R B,
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EEDOERBLT RV F—T R T ACDONTONNy 7 F v X I T U AERK[44]
Mander 51, CO2 % 1990 4EH: T 60%HII S E2 & VW) BED S LT, HEICKIT SR/

KOTIAR—F YAV, BIIEROTINF—FEOMUPZTRLTEOR

BOWREHFEEL L, BETHD CO2 PHIBIBLERT 5200, TXAF—fial

BEORA Py R, BIOENEERT 5O ORIFME, (7 7EHOr— vy

TENy 7 ¥ A ML VRE L. Mander HIZLATFOFIE T F U A 24ER L7

1. k0 BEZHRETS : CO2 HEHIED 60%HIB % ERT 5 2050 £ DHEE DT R LX
— VAT LERETD.

2. BENZIVX R/ F—VERRT S REEY -V 2 AV TREDRED =X
NF =V AT BONWTDT —F ZFikT 5.

3. ERKRTEOZILX—FEE, FE Y-V ERARET S XV X—HRENS
W, HAWEA VGRS T R LFXF —BEOEM I L ICER T 5.

4. 3. THRBLLEBEERF—VERRTI IRV WG AT LEERT D : CO2
HEHEIRICE T 2 BHE L, EEOBREICO W TORMKNEEETF BT M AT
LEERTD.

5. IR TEMNGERZ SHDIFY, NEEBEORMOTRIREBEZRET 5. T0OKI,
ok, WRIKEE, BERBHNT 3BTEREMET 5  BUE L RO TMREIC ST
TR AX—DOBEBRBEAET D, BERELELT L AOICERREREY —7
vay I VREL, TOERIZOWTRRD SR D S BITEE 2 RS
5.

I— 1 v ROERTERAEEICONTONN Yy 7 X ¥ 2 NS F U FERR[45]

Kok 5iF, I—u v OEERIRERKEGIC>WT, BRHZA A — T OBRERER{ER
(Exploratory scenarios DYEFR) &, FEEA A —VOEFUCKEREHNT 7 v a Dy 7%
¥ A |72 Y (Backcasting Scenarios) & M4 A ¥ THRET 21T o 72. Kok b Z 0 2 D
TF Y FOEFRE, UTRRT S DOAT v 7 TETLE.

Kok HiX, 33— v O ae 2 ARG IC >V T, REINRRERD A A — D 2RIV
VERX (Exploratory scenarios DYER) L, Z DHFRA A — P DEBUCKHEREHNLT 7 v a
VEANy 7%y A FBICBFEIC M b0 THE % 5 (Backcasting scenarios DERL) &\ D
1. TV AORBHEAG —<vF U L0, T T HECHIRZR ) ERET D ¢

PR, S— 1 v ROKOBEIC OV T Y Y AR RET .

2. BROHITET, FRIAEELERLHHT 2  BEOKOERIC OV TRET 5.
FHEERERIZESNT Exploratory scenarios D A h— 1 — &5l 5 : RFKE &
QOL LW HEEND, BFKELY bAFOEEERT SV ) AELRT 5

4. Exploratory scenarios {23\ TRR L 72 DIRIBAZBIR L, £ DORRDOKIEL =K
THEDICLER G ORPERICRE L 22 b0 2MmtT5. Biceh b ZBKRST 5
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Z & T Backcasting scenarios Z{Ef 7 % : £AFFEOB#EHR T L1202, I—a v 3T
B3 LHOENSFEZFHETAILERDH D, LWV olNBELRFEETRL, FOED
BEEELFEMITSZ L TEBHDOEDOER % HEHT 5.
5. BRERRESSTED, v FHUANL e NR Nl R RET D - BRIk
gz > T, FOLIRIRICBVTHLBLEE I LNDEEE, BlIXITHERAT
4 TIZ K DERGE, HIERFLISKRETHD NI Z 2Tk dT 5.
FRRIC T AT XX AT A TN I X AT 4 VB BAHBEPETUF Y A 2ERT
% Fik L U TiE, Dortmans (2 J % Strategic Planning Map[46] & FEIEN 5 & D23 H 5.

224 PFUYFERBGE

TF U AERICEE Lz FiEi s BV T, 222, 223 BTHETZLI YT U HE
KT eEA L, ZOFTHND Z LIk > TUF ) AERICEIT 5 RRIZBECE
WMBEEZET DV U AERBEES RSN, EBRICERIh TE72[38][47]. £ 224
\Z Bishop BTN L AEHEZRT. RIETIE, F U AHERBEED > BRENR b DIZD
WTIRR B,
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K 2.2.4 TV AEREIE L TORIR, RR[47]
Technique Advaniages Disadvantages
1. Judgment Easy to do Difficult to do well

(Genius, visualization, sociodrama,
Coates and Jarratt)

2. Baseline
(Trend extrapolation, Manoa, systems
scenarios, trend impact analysis)

3. Elaboration of fixed scenarios
(Incasting, SRI matrix)

4. Event sequences
(Probability trees, sociovision,
divergence mapping, future mapping)

5. Backcasting
(Horizon mission methodology, impact
of future technologies)

6. Dimensions of uncertainty
(Morphological analysis, field anomaly
relaxation, GBN, option development
and oplion evaluation, MORPHOL)

7. Cross-impact analysis
(IFS, SMIC-PROB-EXPERT)

8. Systems modeling
(Sensitivity analysis, dynamic
scenarios)

Systems Modeling

Taps into inluitive understanding of the future
Genius, Coales and Jarralt — requires no
special training or preparation

Visualization, sociodrama - can lead to novel
insights and revelations

Easiest for clientfaudience to accep! because
generally expecled already

Manoa - highly elaboraled, creative, lots of
detail

Systems scenarios — shows dynamic
relationships among scenario elements
Trend impact - links events with trends
Easiest for clientfaudience participation
because scenario kernelsflogics are done for
them

Provides in-depth elaboration of allernative
scenarios

Tells the story in the usual way, as a series of
events

If probabilities at each branch point are
known, can calculate the probability of
end-states

Crealive because it decreases the tendency to
exirapolale the future based on the past and
the present; therefore can provide new
insights

Also results in a sequence of events or
breakthroughs

Best for considering alternative futures as a
function of known uncertainties

GBN -1he right mix of technical sophistication
and ease of use for a professional audience
OD/OE - allows for the calculation of
consistency among different combinations of
aliernatives (scenarios)

MORPHOL - allows for the reduction of
scenario combinations by the exclusion and
likelihood of some pairs of alternatives; also
allows for calculating the probabilities of
different scenarios if the probabilities of the
alternatives are known

Calculates the final probabiliies of alternatives
or end-stales based on rigorous mathematical
procedure

SMIC - adjusts the matrix of conditional
probabiiities for consistency with the laws of
probability

IFS - allows for quantitative analysis of
alternative future values of important variables
Creales the best quanlitative representation of
continuous variables thal describe the future
slate

Opaque, not fransparent

Genius, Coates and Jarratt - relies on the
credibility of the individual

Visualization, sociodrama - requires some
training and experience to do well; clienis may
resist relaxation or dramalic technigues

No alternative scenarios proposed

Manoa, systems scenarios - futures wheel,
cross-impact, and causal models require
some training and experience to do well
Trend impact - requires judgment to estimate
impacts, best done with group of experts,
perhaps using Delphi

Generic scenario kernels/logics might not be
relevant lo client/audience; therefore less
buy-in

SRI Matrix — many have an intuitive sense of
the besl-case and worsl-case scenarios
already; filling in the cells of the matrix with
many rows (domains) might become tedious
Probability trees, sociovision — evenisfbranch
points usually do not follow each other ina
fixed sequence

Divergence mapping — events are not always
easy lo classify according 1o time horizon
Future mapping - pre-defined end-states and
events might not be relevant to the
client/audience

Fantastical nature of the mission or end-stale
might reduce buy-in for client/audience
Impact of Future Technologies - process far
developing signposts and recommendations
still opaque

Less creative because may not consider some
novel developments that are not currently
considered uncertain

GBN - almost impossible to fully characterize
the uncertainties of the future with just two
dimensions

OD/OE, MORPHOL - almost impossible to
make valid estimates of the compatibility or
influence of all alternatives against all other
alternatives

Almost impossible to validly estimate the
conditional probabilities or impacts of all
alternatives against the others

Difficult to validate the models without
complete historical data

Systems Modeling & 1%, HAREN, HSRFHHERICESWEHET VEZHWT, &
SkoOWREFEHEIC L v EHT 2 FELIEL, ¥ 2 bL— 3 »(simulation) X E BB /7 HT
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(quantitative analysis)& HFEIEILD. 2.1.2 IH TR X 512, EEBMNLRRIUIERTRELES
T U A EERTHERD 1 -OTHY, Systems Modeling 13 < D F U AEK T a2 2D
FICHEAZIAENTVWAEIETH B &0 2 (5 % 1E[40][42]).

Story and Simulation Approach[29]iX Alcamo |Z k> CRE SN F U HHERICH T 5%
2H, BEOENZEMML L=V T U AHER T w2 TH Y, EMEMZR (qualitative)FHRE) 2
FUAORERE, FEET NVIIE DO EEM 72 (quantitative) 5T 2l AE BT T U 4
EERTIFETHD. ZOERT 2B RICH L TIE, BEXES THB~DT & —Liz
B THD LV TR TV AORRE, BEETAVICESHCEEMNERO—E%
FMOLZENTEREVIRREMIUTIZENTEDZ LWV AU » FBBREEATVWAS.

Morphological Field Analysis[48]

Morphological Field Analysis 1%, Shell/GBN Matrix[411%2 #5384 2T CESE SN -HETH
D, £ 224TBVTIX6. ICHYTS. ZOFEOEAIL, VT ) AORRESR 2R
LEROF NG, BENLFRIZHDI - T IREET), NER~DOEENKE V] BR(F
— ' A 23—, Critical Uncertainty 72 & & BRI 2) & EHHH U, €%k, & DV iTfEsk
DRBEEBIREL TCENLZEE LT TV ARCEENEZ VT F U T2 IRET S FE
T#H%. Shell GBN Matrix T, ¥— FFA = ZDOBEOEIXENETNHRK 2 DIZRE
S5 %%, Morphological Field Analysis TIXZFNZIVEEOHERET S, 72721, VU
FERAERT B5H IR, ANEORBREHOMBENLX— R I A4 " — L ZOEOBIIRE S
NHREThHLZ EnfEfEah TN 5.

Systems Dynamics[49]
Systems Dynamics & 13& 5 AT L%, £ OWKER L EOBMORRBEFREZAVTHESR
v R =2 L LTRBETHIET, ZOVRT ADEMRN, EEBMRSINEZITI>FETH
5. R 224 BV TEHS ICHEET . ARR Yy bU—27 3K 2240851072 5. 1K 224
ek, THAR=EY72 Y o A D8N (Fractional Birth Rate)], [4ER/H A% (Birth Rate)),
[ X\ O (Population) |, [3ET-#(Death Rate)], [F-#J55 6 (Average Lifetime)] DEDEIFRASFKIR
SNTW5., FARERITITEF MR U & S icfthr 233868k33), AC—FH3
BRI L 7= & X I A/ 2)083 5 0, T ClEZh T hBR 2 R+ RKEIC SV
TWAFFH)TREIN TS, Xy VNI —FNOBRAN—FIERIT 4 T 74— KRy
JERTT 4T 74— Ky 7 B3FAE L, £ D3 Tt Loop Identifier TRE SN TN 5.
TOFETZVTVADERIZBNTHANWLNEZ 8BV, Meadows O TFE DR
RN TIE, Systems Dynamics [ZE-D < HRET MCE SO TEEM R SITRITHONR T
V3. Dynamic Scenarios[50]i% Z ¢ Systems Dynamics EF /L& W T F U A2 EL FiEH
D—-2TH Y, Systems Dynamics E7 /L AW TRBRIEEZ W L, ThiZESWTREIZ
3o UAe, TRENOLFT YA T - DOEIRERET D HERTHS.
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T DA}z PEST(Political, Economic, Social, Technological)s3#7{51], & %V % SWOT(Strength,
Weakness, Opportunity, Threat)s3#7[52] &\ o 7= FEBEE DR EICHVW SN D Fikb, ¥ T
AVER, BIZEPRRACEE LY VAT T = FREREICBWTHERICHV O
5.

Birth Rate @ Population @ Death Rate

+ -
+ +

Fractional Average

Birth Rate Lifetime

Legend

\
a&/) or @ Loop ldentifier : Positive (Reinforcing) Loop

‘\
/\-/) or (\B) Loop Identifier : Negative (Balancing) Loop

& 224 BRRy bU—7 OHI[49]
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2.3 U)X OFHbELE

L1 & TR~z & 51z, HERIREERE, ROZEOFROLDICER I NIRRT O E

==
K,

FHEIZEACMEESEEND. LEN-T, Zhbicxt L TEEM 2T ML T

ZERTEY, FhEIFETELSV TV ACBOTCLRBETHS. LEN-T, F474
EBEZ R OZAERMW : ST ) AHERICB ZAENTZAT = RV E—, HDHWIE
TV ADORENCL > TZORRICESE, TRWI T U ) OFMEENERINTES
[19][29][51]. =D 5 H, EBERHOELITICRT

fE Rk 9 M(credibility) : S F U TBFHEFICL > TRYTHY, BAICES LTSN
ZEM. FREOMEZEETIEDCMELRERL LT, YT ARHENIC+
FEXELINTNWEZ L, BLOF U ABREHRIISCELINTWS Z &850
HILTWB[29]. £72, ¥ FIVFDV TV ABRNTICBWTEEGHTHY, BEHT
HBHEDITIE VTV ADBRBANIEDLPNTWAZEREETHD. £, VU A
OBGMEEHBRT - OCEDRFEL LT, EEEFAEZHAVWEZ I 2L —T s
Y RET BTV B [29].

A FEME(comprehensiveness) : T U ANE 2 D HIEOFMEMEEZBREL TWENED
23[51]. >R FTREME ICBIE L - R 2 ARSIV TW A0 & 5 93[54].

Bl (creativity) : T U AMNEHIZ L > THEHBKRIEWSL DO THBE0E 5 h. AlEED
HEVTIVFIHEEOEBEBEL, VFHIVAOT—<IZONWTORMEIED, [FkK
AT AT AR L 5 B[51].

B M (relevance) : 7V A ORNENFEEICEEL T30 E 5 »[51].

1E Y P (legitimacy) : 7 U ADFEEFIZE T, FONE, BEIOER T 2 ANAE
L OTHBH[51].

HE)~D#E &M (goal-directed) : 7 U A& ERT 5 L TIIMEIC, T U FDREN,
FTOREAMICABLIZLOTHINE I DREEL 2D, £2hik, v 7 U A
DFREBE~DEEIN DI N B [29][51].
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24 FE2EDFELEYD

RETIE, ) ABLOEETRESY T AOEREFHME, BFORRTRELS
YFYAOFIETLE. SbIT, FgEAfEe T Y A OERICBIE L BEFRT I SV
TR~z

BEfED > F U AERICET A FRICB VT, e s U AHER T v R, RUER
Tt ZARIIBIT HIEERPEELXET LT U AMERBEPRES A TN S.

L L, BEHFEOERFRICEVWTRESW TE U7 U AHER T v & ATERNICAF
TETTAIEEFRELTEY, #EELCBITIAVF VAR T AIRESNL T
V. FOEBELT, YFILIOHETEREFABRBRIN TV RN EBET LN
%, Thbb, HEELEEBITAV T AORABRADNERESNLTRELT, VU HER
BWTHEKETYFITEBMOHYI ZENRAETHS. LT, SHEEEILE
A FIVAEFAORYENY, ThbbY T UVAOERT AV ERTHILERT
=2/ AN

7, BEDOY T Y AMERBEERFROEEE BT 57200 b O] 21T Morphological
Analysis[48]%> SWOT ##47[52]72 OYBETH Y, L F U ADOFMES, BHoXEE AVIZE
MERER OERZ BT I2RETRZIh TV,

T T Fx AT 4 Y IEOYF Y AERT 1R RCOWTH, #1203 Jager DIEEL T R &
(4010 & 3 IR R BE 21T 5 20D F U AERBEE 7 o' Al AA R, BAKRY
BEEFIELED TS L OBEET S, MBIy 7 Xy AT 4 7RO LT U FHE
R 0 RO TIE, $REOEM I 213 Mander[44] THNIT = R ALF—FZ WO S
F U FOERICOVWTEEH R o AFREENTWVER, 74T XX AT 1 78
TFUAHER T w2 D L S ICRKMRER T e B RTRESTWARY., £, 7
FOERBECBELTWI &, Ny Z2dy AT V7 RHTRENICEETHS, BELT
HIERBOBEH Y RETAREL I+ T XY AT 4 V7B X OIER T 7 R ICH AR
FhTiEvie.
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AETHE, AHROEITMREICENTRESNZFHRAELEE LTI AV Iab—2L
FATHRICB VD TIREBSNESEOFERICOVWTENS, 3.1 #iT1k, BmmEdtssF
VAT 2 b— A OREBICONTERRS, 32 Hidd 3.5 HiTH, AFFEOLITHIE TR
RENF BB RFERICOVTIRNS. &7 3.7 EHITBWT, EITHFEORMEHRRE -
AW DA BT IZ OV TIRAS.
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3.1 FRATEt SR T VA Y S 2 L—F[14][15]

B mlRErt e v+ U A+ I 2 L —# (Sustainable Society Scenario Simulator; 3S Simulator) &
i, U A OEME, S, ERERSHICHERIE TS, VU ARECRITS [H
HICAD VAT L) #EBTLHZ L2 BAMNL L TRABSNTHDSHLDOTHD.

AETIE, BEOSF U AMERFERBIIE X2V T Y F0BEME, Hofr, ERRICEET 5%
BE%A 207, 3S Simulator (2B W TEND OFEEE VD2 BT 7 a0 —F THRIRT D D020

TiR~% ., E|Z 38 Simulator DR & BHRIZOWTIRAS,

3.1 DFUFEME, A RICEYTSRE

22Ei TR L DT, VT YA RERTIEOICEL BREFERMERINTE L. L
L, BEFEDOY TV AERFERICB O CUIY TV A 0ERE, S8, ERICBELTUTO 4
DOFERH D Z L BRHE N TV B[14][15].

1. wEBEZHRELLEER TV TV ARZRETLHZL
BEOLF U AICBNTIEE D ICE TN 3RBEFERHERLI TR, LA
ST, YFYFCEENSHREBAOZED ERBHUTRVER, YT AFREEND
HELREEXZRXTHZERARETH D, FREH TRVER EIERR, I$RkERRR
TEVFVFCBVWTARARRBEERZTHEOTHS.

2. VFUFEVIL—FEENARTREETHIE
Bemiets o7 U Fomidicit, VIEUREEMNLRETNMZESS v Ialb—%
BDEAVWLNS. LaL, YFIFEZENLDVI a2 L= BRI TVWRNWZD,
BREOLT Y A E2EL-DICETENZVIalb—Ya VERIEL, BETTLHZ
EDTERY.

3. RV U FEERTEE
BIED TV AERFETTFDCHE IR TE LT, AFIRKEIEKFLTND

4, TFIVAESFTHIE
Birriets s U Ao s BRI HoeER kI Twiy., v F Y A5
Ficix, v ) FmEBEEO ST, BESHC whatif 2835 2 b 5. what-if 57
e, v FUVAORREENE L E SRR ED LI ITET E20E 5
TEHFETHS.

¥/, HH[1413, B TEESE2ERT 520100, SENREAD b PHERKEREE

MEZRAVERHAZ LEEBRELTWVWS. Zhiddhbb, FEMELASOERICIT
T U FE2EDTHANTWL 72D121E, 2.1.3 EiTHEIF X5 e raetticBfRT 28
BOBEELZBRV o TFT VA efiAagbE, BREITIZEVUEIIRDENVIZ LT
BEHRLTWS., ZOMBE»LT 5L, FErELES T VA 0BEME, 28, fERICBE LT,
FIZUTD2 oOBERRHINA.
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5. UFUAMOBERERLMNCTHZ L
Eiko@y, YV AZ@ELC TCELEBIZERDLERTRBESEE 2 2720121,
BT —<IZONWTO VT VA RBRST, MAGbEd ZERUETH DN,
Hip D7 Y AR EBHROT 5 FERz L.

6. aAVTFUVERERETIHI L
IPCC @ SRES IZRH# L7c o F U ARINE ST —F X=Xk &, 2SI TWS
B, TITHAIN TSI I 2 b—FR, TOMOFLRTTIAET I 2 —
2 ITEMATRERAERTAR IS TR, BRE2, 5 L6 T, BEmiets s r
UZERTDI0IE, YFIVAEZZIFERHENTWS Y 2 L—Z 2B
ARERBTT—HhA 7L, HRFDOVF U IMERBELEED LTIV AR I 2 b
— X HEIESE, FIATERL5ICTARETHA.

3.1.2 3S Simulator D7 TA—F
CERETRERE R VT AV I 2 L—F 1T, 3.1 HIZBWTET T 6 SOBEE, LUTD 5
OOWFERBEEREL, TUOLEMRTIFERLPERL, EETIZ LITL-THRE
RAB.
1. ¥V AofEEl
TF ) AR EHEBARRTRE L, ) A OSBEMRBME TIET S DI HERE
EEAMLT D HERE LT, V7Y ToBELETTS.
2. VFUFLVIab—FOEER
BEFEOVF VAL IaV—FOBFRRAEZRREET572DI2, vTFIFEvIal
— B BB U BN T U A 2ERTS. > F VA eI ab—F ek T 50
FUADHREENDI T I b—Ta VEERKRE, Va2 b —ZIZxd 5 ER
DAHATF =277 A NVEBEMITE)ZLET, YIalb—varofkEry Y4
NTEBRELEEBIKY I 2 Lb—va VRBETEN, TO/ENERICRmING v
FUAERT.
3. VT U AORHKE
U AORF T e A2 ERLT S, FORF T XIcESNT, HElTko
TR T—HhATENTZF ) AR ab—FEHWoD, FHi-izs T ) 0 E
XEEITD.
4, U FOHFRE
BEOVF VIO EXETS. BENIZE, EEMZ, T FomEEEC
B3 25041 L, what-if SHTRREST L W oo v F U A D EEBH RN ETETS.
WREEE ST Y AT Al 2 ;L. what-if 04T & EKE ST, BRED
U FEFBLERES TV T OEREXETS.
5. VFUFLYIalL—FDT—hAT1
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Bex PRBEBIC L5 TERERTWVWE Y FIABLI RV IaL—F 2T U4 7L L
THEMETA. BlL, YFIFAOERIZYI2—4BAVLTWASEICE, L
2 THRAREESIC @8 A4 LTy F Ay Iab—F a8k LR
BTT—hA 7T D. 7T—hAT70RBICLY, BEEFEVT U AOHEMRE, KOS
VT U A OFHUERESET 5.
3S Simulator TIELL EOWFFEHEE 1~5 2L -> T, 3.1.1 TR+ U A 2B T A4
1~4 OFfRRZRD D, 2 F V) A OEK Z 8 U TRt rliEtb 2% 2 E bR DT DITHE
RREREES, 6 BfRRTALEDICIE, avT UV ELTHARYTIA, YIalb—FEIE
L, ZNOEHEICEFRSIT I HLENHH(H 3.1.1). T bDERIIH LTI, HF7ERE 1
DLF U AOEELTFEL, ERE 5 DL F VAL v IaL—2OT7—hA4 T{LFik%E
Thzh#EH3 5.

World CO2 Emission Scenario

InteD

tional/Affairs Scenario

Global Env. Scenario

Legend

D Scenario Document
Associated Simulator

@ Associated Database
Consumers Behavior

<«——» Relation between Scenarios Scenario

Technological
Development Scenario

X 3.1.1 BEEMT DRt rTREHE R S T U DA A —V[54]

3.1.3 3S Simulator DLk

3S Simulator O 7 —FF 7 F ¥ — &K 3.1.2 1T, 3.1.2 HOMIERREIZRHE U 7zi%Fh
EhiEwmr FET L2012, UTFO S5 >0 T 3S Simulator 2R T 5.

® VU AHEREREEIAT L BEEY T U ARHHIMER LTz v U A OREER

Rk EFEETS.
0 FUFT—HAT  EEINTEVTIVARCENICHET SV Ia2v—2 24
M5,

@ U UABRHLKEIATL: VF VAT —IATENMALZYEL, ¥ U FOHHA
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VERLZ SRS 5.

o FUAH/Y—I: T AORBEESE, T ATkENTLYIab—
4 & FIH L7z what-if /38RO ot &2 FTRE & 975

@ AF 4x—%: 3 F UL, FoOVFIAORBIFAENE VI 2 L—FEDT
— ARWEFETTHZLICEY, ZOVFIVADOYIalb—va VEETARESE T
5. HIZ, FelEES B Al 20ICERO T VA EMNET I a L —F %
BETHEIZ, ATA=—F3BEORRD VI 2 L—FBTABNT—F 2 ED

BAEMEHRZIT.
Simulators
Scenario Design Support
Scenario System
Document

el ~
e —C
CSimuIator) CSimuIator)

Scenario Archives

* Structured Scenario

A

Scenario Analysis Tools o
[ Mediator } ) S, ////

Simulation Results

3.1.2 3S Simulator D7 —F%7 7 F ¥ —

3.1.4 3S Simulator DE.&
3S Simulator (X, ¥ U A OHEMR, HHF, (ERESETHLICL-T, kxR AT—7
R =N F U A 2@ L TRkl REtt S B 2k 5 2 L & AEEL 375, 3S Simulator
OERA A—T %K 3.1.3 12777 38 Simulator [IZIXZLLF O X 5 2EHESEEINTEY,
FNENOFEREICLE S TUTOEIRAEZLELTIENTESRLEASAI LELTND,
® T UAWEE AMETRET ST ) A0 EFTEICE ST, Frlae
HESF ) FRNRHNERT D ENTED. Z0L X, T—hA 7Lk~
RIFUVAROTI 2 L—FBFHAETHS.
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BRI R WY ARBOR A BIRT 572012, v U4 ETHA RBORDO IR 21T
BERAMICY I ab—b, ST T2 LNTES.

BEOEMNIRE - T—hATbENT=>F U A ZflE, o, sMiT 22 &iIck
ST, REOENE, BHICRMNLHEIECRE FEHORELHRTH LN TED.

IalL—FORRE RRELIZVIaL—FET—IATTHILIZEST,
Bty T U ADOERD =D, FOUIab—F % —RIZARTHZ EMN
TES.

MR : v U A2 BERLEEE LT, FROLE LWHESEZA AT HIENT
x, HxOBRICOWTHACHEMTH2Z LN TED.

\n

[ 3.1.3 3S Simulator DfFEHA A —
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3.2 FrERIREdt SR L7 ) F OBERRR R E[15](16]

321 77O—F
TV ADOBEME, S, EREBERIAET -0, TRtV 4%
HERETAETE LT EILERDS. rﬁﬁ'—fﬁ'ﬁix Y A ORERERIE] X
3S Simulator (23175 v F U ADRBEFERTH Y, y%Uﬁ%%ﬁ%f_gowT%Lm
L, eHEWEET 5. BENTEREERAVWCERS NV T I A0 L%, #HErnsT+Y
7 (Structured Scenario) & FE5. 3 F U A OEEMICESE T U A 2T 2 LEICEEN
LMEOEHEAMNT D2 LICE-T, YTV AOEEMNLRBEANHHETE S, Heo
FRZFRT 5 LT, FFREHES T U AT RICBE 3 B4 b 2 O R E i BERY 72 7
BRURBNZEENDD, VTV FICEENIWE & FE, REBHRES EREH TR
AR T 5 RETH S.
ARFETHE, TV FT0mBEEELZ / —REV I bEREND T 7L LTRET
5. J— Ry ) AOBRESE, Vo2t 2 o0 — FEOBREERRTS. > F U4
DOERERICIE, V727V, 3700 A E2ERTHLE, ) ok z2 RS
FovIab—vay, VIIFREENLSFEME VSRR IKEOHMNEEND. &
NHBRERORIEICE W T, AFHETIE Scenario, Expression, Data, Word ® 4 ->%D L
ST UT Y A iEERT 5.
® Scenario Level : T U FICEENLBL 0+ 7V AZHEECKBIL, Th b
T ) AR OBRERER R L)ERERT 5.

® Expression Level : %7 2 F U AIcd61) 2 30 (H : 58 L REEFD) b2 3 XOEE)
OEEERBRTSH. 2 2Tk, &£ 707 U AORRBRITRIT 2 R ERGRERAIREE,
FREEZzEL)EREATS.

® Datalevel : T U ARBIZFHAINE I ab—Ta VB ERET 5.

® WordLevel : ¥ F U ADXEIIFENDFEA EBAOHOERERBTS.

ARTFSNE, v TV AOEMFE% KBS 572912, Scenario, Expression, Data 3 DD L+X
NEERLL. Zhb 320~ TEElkahe v ) FoeEEEs R 321 R7T.
Scenario Level IZ &> T, FfEAEHE T TV A ZEBRTIEY T F I A E2RAL, Hx
DY 7 Y AL Expression Level KRBT 5 [Hi] OEESEURAIZRLE) L, Data Level
MERIATDHVIab—2a VBT E->THERTS. Zhicky, SRty U4
PLELIEY S 2 b—Ta VMR N ELZHAGDE TRESND Z 22T LT
5. ET-, HENRRETII LIV OBR S EETSH. 2 2 T, Expression Level & Data
Level DB DOBHRIIAERM 2 LEL I a2 b —2 g VORI DOBEME %23 L, Scenario Level
& Expression, Data Level BOBHRIZY 7o+ U AL T, ¥ al—a U Faofo
BEERERT.
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Structured Scenario
R Sub ScenaricA _ Sub Scenario8 &
' 0 >® Scenario Level :
: (Scenarios/Sub Scenarios I
\ )
l e e e o—— e g gl fn, el s — ——po—r S— —r—f—| {_—r |, [T e s e e e = \\
| |
' R % (R g ¢ {" '
! " t ° Rationalize ‘ ‘ '
: Expression Level Data Level :
\ (Clauses) (Simulator and Input/Output Data) )

X 3.2.1 >F U AEELD T 7 r—F (15 % FEITHER)

3.2.2 Scenario Level

Fife T REAE S o U A IIE, AHEERRKICIHET 272 LIZLIFEHEOY 7)Y
A& END. Scenario Level 1X, ¥ U ALKEZOFIEENLI YT T Y AMOBUE
R, ROW 7o+ U AROBEFEEZFT. ScenarioLevel ® / — K& U 7 DEHRER 3.2.1
(ks N

% 3.2.1 Scenario Level ® / — K& U 7 DEH

AT FEF%
scenario HBET—<IWIONTDA =V —. ¥ FIUF2kK &
BWNETF VA EEBRT AT A EET.
Scenario_component “scenario” / — ROEHRER(XE, HHWEI¥Ialb
Node — g VS EERT. VTOBRERL VT I AHHWN

Y7 F VAR TR THREICE LT problem,

hypotheis, simulation, result, discussion, conclusion @ 6 -5

s,
consist of(4,B) F VALY T ) AOROBIR. “scenario” / — N
A 73“scenario” / — N B # iR EFR & L TE L.
part_of(4,B) SFUF, BT F VAL EFOBKEROBRK.
Link “scenario” / — K A 73“scenario_component” / — K B %
Z O ER L LTaED.
compare(4,B) J—RAL)—FBuxH, b2 EINS.

refer(4,B) J)—FRAN/—FKB%ESRL T3,
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Scenario Level ® / — F

Scenario Level ® / — RIX 2 EEEZR S TH Y, “scenario”/ — NiX, H5 7 —<ITo0
TRk EhERA M=V —%KRL, 2OT7—<RZETHIERELTEL LTS, “scenario” /
— ROV 7T VA EREROY T U A2 E LT U A EEKT . “scenario”
J—=Fiix, ¥FIVFREE, 37T AREERNT A0, #AIESEETID &
TV A4 %K 7 scenario name ZBME L L TE-D. b9 1-DD%scenario_component” / — X
“scenario” / — RO—#, T72bbh 7TV AOERERTHY, XEDCEEY, i
Yial—va VEBSOWTRANEET. I T, BEVT A RRE LERICES
&, “scenario_component”3ME & DY 7L U AOHRTCRETHRENISC T, LLTD 6 2D
4y¥8 % “scenario_component”{Z {53 5.
problem : V7 L Y A ORIERE
hypothesis : 7 ) U F ORI E 72 I3RE
simulation : ¥ 7 vV ADEBICFAEINDE I 21— a v
result : I a2l —i g OBR
discussion : ¥ I = L—va VEERE ST, YT T U A TERNZHBERICET
HER
® conclusion : %7 > U A DK

Scenario Level D U > 7

Scenario Level iZ{X 4 2D Y v 7 2 E&ETH. 42DV 7D H 5, “consist_of” & “part_of”
D250V 7 FTFIAOERBERERESTDS. VT VAT IT ARSI
7 vF U A O REEBEIGRIX scenario” / — KD %9 5 “consist of’Y 7 TREIND.
i, Mrx o7 F VA& EOEREFRR OB MR IX “scenario” / — F &
“scenario_component” ./ — KD D“part of’J ' 71 L > TEREAIND. id2 >0 Y 71k
BERBRUADERERETS. VA4, 37U AEOSRBRIT cefer” ) v 712 &
T, XHBIRIT“compare” Y v 712X > TREEIND. “compare” ) > 7 IZITHEHRIND 2
S0/ — REZFRER Wi, WEROY 7 & LTEHRT 5.
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scenario

/\

sub scenario A sub scenario B

Node Link
i - consist_of
[] scenario — part e
scenario_component — compare
= =ReOE — refer

[® 3.2.2 Scenario Level DA&iE

3.2.3 Expression Level
Expression Level I3, &4 7 &7 U ANICE £ 2 B0RA 72 LR E OmERIR 2 RRT 5
L~ T 5. ExpressionLevel D/ — K&V 7 DEHRERER 3221277

Expression Level D / — K

7 oD — ROSEDH T, “problem” & “conclusion”|XZ N ZF N T U A DORIBERRIE & 1
HERT. 2o 2fEHD H Heproblem” / — KX 3.2.2 I Tk~ 7= “scenario_component” / —
D5 b, “problem”|ICHFEEINDEHDOICOAFTEND LT 5. [FkiZ“conclusion” / — KT,
“conclusion”{Z 4348 & 1L 5 “scenario_component” / — NIZEEN D & 5. D “literature”,
“fact”, “hypothesis”, “derived fact”, % L C“action”/ — NiX, [BEEXE & fifim o M o H %
A2 RBET D7-0DICEE SN, “hypothesis”, “result”, “discussion” |Z 73 & v %
“scenario_component”/ — RIZEENDH LT 5. Zhb 520/ —FiX, KB TH S0, F
ETHEN] FLTRATHIHAITIE [V F I FRNDAT — 7 FAF—IZ K> TERA
REZREEME, BOR, 1TEINNEMDY), £ 5 TROUNGMNERDY)] O 2 DOFEHEITESN T
2. 202 20K LKA ER 323 1TR7T.
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# 3.2.2 Expression Level D/ — K& U V7 DER

EAT 2
problem F VA ERERT LEHE, bW T U A ORE.
conclusion | T U F ok,
literature WiEE, B R o F U ARY, VFUFOFT
ZRENTVWBEEIH.
Node fact BEn), BHERREE.
hypothesis TF VA DOHFTERE SN TV SRERFR.
derived_fact VU FORETHD /) — K HEH STV ARk,
“causality” Y 7 I Ko THLD /) — R b EHEND.
action TFIUARNDRAT — 7 RNF—IT L >TRLI SR, B
R, 1TENR .
paradox(4,B) J—FAWX/—RKBLFETS.
causality(4,B) J—FRBiE/—FAPLHREMNICEHINS.
logical jump(4,B) J—FRBiX/—FA»OmERNZREL ZICEHINS.
Type equal(4,B) /J—=FBORHARFIT/ —FA4 LZELW.
compare(4,B) J—FBiX/— R4 Lxth, EEEN TS,
detail(4,B) J— KRB/ —RAZCHOWTOHEMETRTHS.
refer(4,B) J—RA, /—FNB%2BBET5. /— N Bid“literature”,
“fact” / — RIZREIN 5.
#& 3.2.3 Expression Level ./ — FO53R
& HE
literature
SRR, — K hypothesis
derived_fact fact
WRRY/ — action

YTV A EERT S (H) %2, (RTHE, EETHLHNTRAFTHZ LTk,
F U F D HEBME(credibility)] OFMEZTVWRT LT HIENRTES. ZOREEEIIHE L
&, Expression Level D/ — FD 5 H, FRIZHGEIND bDETfact’TH Y, KRIIHES
N3t 0T hypothesis”, “derived fact”, “action”/— N T&H 5. &ECHk% & 7 “literature”
J— RO EELEENDFARENH A7, KRR EEEOMEFICETH LT 5.
Y A OBENRRIEICBW T, FE/ — ORI T Y A28 W TERIBRDONE RN
ELWHAE I M REEIELV LTS, #i2, o 4 50/ — F(“hypothesis”,
“derived_fact”, “action”, “literature”)DEIEITEE 62V, T72bbH, ZThbD/— KD
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ERAENIE LG GRAFOHRICPERLND L T5.

iz, RS EEND 2 — FEREY, SR E > TR %, /KR —Fo
5%, action / — FIZNENZ / — K, ZH LUSMIARERZ / — FTH S &3 5. “hypothesis”
J— K &<“derived fact’ / — RORBNZ, D/ — RBEDLIRY 7 k>TEHE W
P X2 TIT S . HEHREHRD H b, Bikd B causality”V 7, T7xbLRERZEH
BRIZ Lo CEEEN TS S O &“derived fact’& L, TOEBEHEIX, Bz — NoE
HErtR—ThHsE75.

Expression Level D Y 27

Expression Level 0 U > 77 D4y$E %3 ~1Z779. Expression Level D U o 71243, HEHBIR
OB 4 BEOY 7 (“causality”, “logical jump”, “detail”, “refer’)&, EHBIRD RV 3
DY 7 (“compare”, “equal”’, “paradox”)3HDH. ZZTEHMBEAREHD LT, V7
k> THEREENTND 2 20/ — kD5 b, /—FORTEKRNARET—HD/ — Kb
bt o / — FREE I TV A58 %1 T.

HHEROH S Y v 7 O Treausality(4,B)” U » 7 IR/ MBIRERT. Z 2T
WG LT, A & B OEBECEAS—BTIZLERT. Tobb, /—F A »b BIZ
“causality” U o 7 BEHE SN TWVWBHE, /— A ONERERLIZ) —FBORELE,
J— R ADOABEPMBILLIE, BbleERd.

éﬁ@%@&éuyﬂwﬁa‘mmmwﬁVﬁ&%@3oﬁ%ﬁ%ﬂ%w%m%%f%
BE¥H. Zhbny vy Tk, BRELERITOM TEREECEN—H LRV ET .
Z O HC H“logical_jump(4,B)’ Y > 71X,/ — KA B / — KRB mBARREBIC L > TE»
NTWBEEAEET. “detail(4,BY’ U > Z IZBWTHL, /— FBIX/ — KA ONELZ ML,
HOIVFIEBLLIZbD LD, “refer(d,B)’Y v 71/ —F AN/ —F B 2RI HBH%
%3, J— F B iI“literature” & "fact” / — FOH YT 5. “refer” ) 7 IZBWT, B
DFE/ — AL/ —KBTHH, EHOFMIT/ —FBMLrb/—FATHD.

BHEROZRWY 271k, ZRENER SN 2 >0/ — N O, %M, F&OH
BERBEL, ZNO0BRICIIFEAERZ2VZD, Znb0 U U Z7ERERY 7 ThD
LT B FNHOHT, “equal”Vl 7 iTccausality” V) v 7 L EIERIC, EEEMNMREIND L
T5.
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# 3.2.4 Expression Level U > 7 O43

b5/ — FEBERMICMO ) — FroEHT 2007 | 57— FEERIICHD ) —
FMERR IR Y v o FREERIZTENY o RAGEH LAWY v
causality logical jump compare
detail equal
refer paradox

3.2.4 Data Level
Data Level IZEERIFEIRED 5 B, VT UV ADIERICEN TR DY I a2 b— 3 VE
ERETDH. Data Level D/ — K& U7 ONEEER 32.5/2"7. Data Level ® /) — K
LY VIR 323 ICART LD Bl TRLLARNT —F 2R T “dataset” / — F &
“simulator” / — K, & L C“dataset”./ — I & “simulator” / — K O % £#5i3- 5 “input”, “output”
Voot y MZEoT, YT IUARCEEND VI ab—va VG ERBLT 5.

% 3.2.5DataLevel D/ — KL U 7 DER

2A SR
simulator HIUAORBIZANEN TSI 2 b—4,
dataset Viab—HFDOAHANT—F Dy b, —HED“datumlist”
Node J—RiZk»TERHEHEINA.
datumlist BRI OF COR—BE BT 24datum” / — FDE v k.
datum 121 2D AHAT—%. F—F DT ~Yl(label), T—& D
fli(value), 7 — % DB (unit) THER SN 5.
input(4,B) /— R A(“dataset”) DT — & 23, ./ — K B(“simulator”){Z A 7]
Eh T3,
Link :
output(4,B) WAOT — % %FKRFT /J — F B(dataset) 28 / — F

A(“simulator”) / — FGHAI S 5.
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datumlist datumlist
datum datum
datum datum

—]- Simulator I
E input output

datumlist datumlist
datum datum
datum datum
dataset dataset
(input) (output)

X 3.23DataLevel iCL DY I alb— 3 VR DORE

Data Level ® / — K

Data Level TiZ, I a2l —Y a3 VWb nd v =2 b—F 2RI 72T simulator" /
— R %, AT —# %#FBT 5 7-H“dataset”, “datumlist”, “datum”/ — R 3 il % iE
%7 5. “simulator’ / — NIZi%, B3 2 2 b—# & KT 572D E 52 KT ID
Lo 2 L—H OLFINCFEYS S % simulator name O 2 DD EMEE 53 5.

“dataset”, “datumlist’, “datum”/— FiZZFhFh, ¥ Ia L —FICAAOHNENDET—
2 DES, BRINOHLHEMICBTST—% i, Ax07—F%2F£3. FlIF 1990 Fi
£ 2008 4R E T HADERM CO2 HEHE, BARA—AY7=h OFEMH CO2 rtHEDT — 7 71
3% & %, DataLevel (23 TIE 11990 £, 1990 4E0> H ARDER] CO2 e, 1990 4
ODHAAN—ANYT- Y OER cO2 HEHE] ThZhdi“datum” / — NIZHYE T 5. ZD3 5D
IR A RERTITHRA L 11990 £0 CO2 HitH&T —# | 1X“datumlist”|ZHHE 9 5. HIZZ
NS OEERFIT — & O % 1990 FEDO LD NG 2008 FED LD L THA L7z b D% 11990 £
235 2008 EE T HADER CO2 HEHE L AARAN—AHT2 Y OFR CO2 HiHET — 7 |
IT“dataset’ |4 3%, “datum”/ — RiZi%, T—# 4%, fE, HEA(F T CO2 gHE, 11,
EBERD3IOORBMEEER, THILL->THEADT—F2RBET 5.

Data Level D U > 7

Data Level ® U o 7 {Z%input” & “output”® 2 fEFTH Y, ThEThv Ia b —F~DT—
FOANE ST 2= PEORAEKROHNERT. VI ab—FPELT 2HHEET
M EoT, ANTF—2 AT — 2 PHBAOICEALTNWELEZ DD, HENRE
EIZBWT IS ® Y 71 Expression Level M*“causality”, “equal” & [AIfkIZ / — FDONAED
HEEZRATDEERD.
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325 UARLEOERIFIZALWGhSY VY

BERFERETHE, FL-VVATHELEZT 2T TR, LUV THBR ST 21T
ST LT TY T U A EWENT D, KETIE, ZOVREIOBEESTDODITES
ENTWE Y 72D TR 5. BEMRRETIE, VAVEOBRRSTEIT> Vo
WIFLLF D 2 OB EES N TN S.

(1) Scenario Level & Expression Level, Data Level #3325 U 7

(2) Expression Level & Data Level ZBf&-5i1 5 U v 2

(1) Scenario Level & Expression Level, Data Level ZBfg-35173Y v 7

Scenario Level & Expression, Data Level Z B8f%-01F 5 U 7 1%, £ E 1D Expression Level
@/ — R, Data Level @/ — K73, & D“scenario_component” / — RIZEENDL D EFET.
ZEDREHOY 7L LT, 2T “inleude @By BERSNTND., ZDY U 71F, /—
I A(“scenario_component” / — R)2% / — K B(Expression Level ¥ 7z |4 Data Level @/ — R)%
FOHRWZEALTNWAZEERT. ZhickoT, 7 F U FIZEEN D Expression Level
& Data Level @/ — K% 6 & D“scenario_component” / — FIZHFEL, ThiZL->TIF

UAZBEWROEEY TR > THMTLLBAREL 25D,

(2) Expression Level & Data Level 2 B{&-3i75 9 7

Expression Level & Data Level D235V 271X, v FVAOXELV I 2L —
a VEDOBMREWRE T HZ LA HBE LT, R 326 ITRT X3 EEERI LT
5.

# 3.2.6 Expression Level & Data Level [l U > 7

Bpe Definition
data_extraction(4,B) /— § A(Expression Node)lZFIR SN TWB AT —F RN ) —
F B¢“‘datum” )\ 2 T v T 5.
data_detail(4,B) J— K ADOHNENR, AT —4% & LT/ —FB(datum”)/ — ¥
CBWTERILSNTVS.
result_export(4,B) J— K ACdataset)D ¥ I 2 L—F O AT —F BN —F
B(Expression Leve)IZ[d] > TH A I TV 5.
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—| Expression = 2 Scenario
_m { Expression |_" (Expression
Expression Level)
/// e [:E:;i]
= “data_extraction” I result_export ]

m or “data_detail”

- e 4 - Simulation
inputr S output’ - (Data Level)
[ datum ]

dataset dataset
(input) (output)
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Hix<, Eéhéls‘“ IATNRTG A= R2ELY L DNRFTA=FIZONTERSH
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EEMEOBLEN ST S &, “data_extraction” U > 7 1BV TIE, AN/RNT A —F BRI
IZERE STV A 728, Expression Level O“causality” Y o 7 72 & & [AERICE B EARIF S h
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WX T D 4 2OFRBBEI LTINS,
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FATHIRIZB VT, BT VA2 ERTI72D0FEE LTUTO 2 23 8l T
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. VFUADOXELE VI a2 L—FOBRETRTHZ L.
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55
3.3 BT U A OERFR
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ERIFTD.
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LTWB 7 7 A VOREE, TNERUTOLI R LD THS.
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o ANHAF—F v a L —FRABARELRERTER LEANNMAT—27 7
AN, BlziE, CSVHERICLVRBRENIZAT/BANT —FZDED Y X )
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334 PFVAELIAL—LDEHTIE
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— k&, vIalb—valRFERIZEELTCVWA VT Y AROREE “result_export” Y
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3.4 TF ) A OMBRESDHTFiER[15][16])

341 BHMEF7ITR—F
FITHRTREBINZ TV A ORBBESH OB, VT VA OFMEXET D72
DI, 32ETHRAZ T Y A OREENRRREBIZESW T T ) A 0REEEE ST 5 2
EThDH. ZOFETIE, HBEMTLRIED, F#IZ Expression Level & Data Level VT,
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1. 7 F ) A0MEROBRIEERATS. TOE, V7 omBEICEETSZ &
T, WIEBAZIRIL L REEAICITVIRILOD 2 BEORMARET S,
2. VFUAOEREOIUERZZODOEZEL LT, Y ANREOREREBMHIZED
NNk RAEERRETS.

342 T UAOBEROERE

T7u—F 1 2, ZOREBESTFETIE, Vs OmBIECESWT TRRE
G ETRIE| O 2BEOBMEIRET 5. RO EZRIZH VS Expression Level, Data Level,
Expression-Data Level DV 7 Z @B EICE> THE LI L DR R 3.4.1 1277

# 34.1 HEECES Y V700 E

. VooozA7
P2 % — Z
R ERAY FRERRYIZEIL
Expression Level causality, equal logical jump, detail, refer,
compare, paradox
Data Level input, output
Expression-Data Levels data extraction, result export | data_detail
(1) REES

IRYLEE & (rationale set)ik, (7 T F U ACEEN I EmEEHT 372D ORMENE)
& L“C?*E%ézh 3@6‘3‘7 VTV AOHLEREIFFTD ) - NV I DEETHS.
X9 724>%, Expression & Data Level {233\ VT fmi(Expression Level ®“conclusion” / —
Mbﬁﬁ%%%%ovVﬁKioT%ﬁéﬂt/-F&hﬁ:&K&é.::T%&%%
BHDY Ly LEHBRORNY VTR 34208V THD.
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= 342 BHEROFEIZLD Y V7 DOH5E
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L~ BB/ — RO —F
PEWAIZER L2

EEWRANCEH TS Y
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Expression Level causality, fogical jump, detail, | equal, compare, paradox
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Data Level input, output
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W, BBV T VT U A &R “scenario” / — FIZE £ 45 Expression Level & Data Level
DE)—REZNBEORPELRY 7 OEGEZTNENN, LLTDH. K 3411HDY
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Uy U RRT. ZOLE, n/ OBBERITTRENS/ — L V7 OERIT, K 34210
BHEREZFESV 7L 2 20/ — FREETHD Z L 2R Tequal’) 7 ZHVWTLUT
D& D ITHHT .

N R* = {n|n € N,type(n) ¢ problem} @3.1)

LR*:{I

ZIT, pem) & tpeITFNEN — R n & ULy IOBEERT. WE, 7T 7 G(Nr,
LOZEETD L, n/ KT HRIUESMT GO T I T 7B, n/ICEEARRRY 77
57 G-V, L) WNESENR, LSeLg )Y & BT 5 &, {RHLE S rationale(n.) & LL F DR THS.

causality,equal, logical jump, detail, refer, input,
leL,type(l)e{ .4 glcal_Jump P }} 3.2)

output, data_extraction, data_detail, result_export

rationale(n.') = {G L =n } (3.3)
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base(n',) O base(n's) rationale(n',)
\ / /
o B e O B koo /
] \ 2 / / O Problem node
: S e e

Q | O Conclusion node
N L Aeia H ‘ Other node

Link (causality, input,
: ——— output, data_extraction,

: 2 i : result_export)
O— 3 -'— - . e Link (logical_jump, detail,
: : refer, data_detail)

T : — - » Link(equal)
ilh Link(paradox,
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(2 EE
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757 Ge=(N, Ly e BWT, n/ ICBETRRY 7 7 T 7 G-Ne, L) (NFEN, L€Ly) & &
2L, neN ISR BE TR MAE ) — ROES IR Tl tx 3.
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ZIT, idmEY T IS5 T7 G D) — K neNS ICANTBY 7 0 THB. OFEY, idn)
DOER 0D ) — RixFD /) —RITABNENB Y V7 2F - RVW=taR/—FTHD LW H Z
EMTED. BKEIS, neN \ZHBMICEERTRE /2 1A/ — FOKES L equal’ THfie SN 5
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J—FKEE®DBHZET, o/ ICRHTIEELZUTORNTERLT D.

base(n,’) = {n (3.6)

nebase(n, )V Il(leL,neN,
type(l) = equal, I(n, n'), n' € base(n,'))

ZIT, Imn)ix /) — R neEN & weN B3G50 7 KT

343 JFUFOREBIEREE
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WE, Num(N)% / — FEE N DA, N(G)% 7 T 7 GIZEEEN D Expression Level D
J—FREELLELE, LIZRXNTEETD.

_ Num(Ne(Ge ) G.7)
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27, GUIBY T UF U A Gl EEN AR ol ot AR EAORES, GRS

7 =N, LHNTRWT, BT v F U F G IEENDEBORER n X L TH ﬁé’J ZEE
Eh¥T 5733, Thbb, G EGUIIFNEFNUTOXICRTZENTES.
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v =(NcSaLcS)(GcU QGRU) 3.9

HEHYBNT, GG ILEENIEEDORER A’ & REMN) BRERFFSIRIL TS
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NS = {n‘n e N5, type(n) # conclusion} (3-10)

L.’ ={1

LI DA3T O 100 THY, TOMY 7T AIEENsETo/fMmeEENLE
EHT 272002 TORWOMPHENLZBARTREINTNWDIZLEZEKTS. L,
FFEiaTRe 2 v+ i, BRIV ERSUNA L 2570, LI 100 THBZ LR
VT LHRERWEREBS 2V, £, A TERE I 2B Y § 5 “literature” °“fact” % £
BhiZ+ 2128, LIOHETAEMICETLTLEY LWIBRERDS.

(3.11)

I € I, type(]) = causality,equal, input, output, data_extraction
result_export
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3.5 BEYFVAD whatif DHIZEKBIIRED T VA DERFE
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351 Whatif #FOEHELT7 FOA—F
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EEZRTD.
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ID: %7 FVADIDES
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3.5.4 what-if 2T DFIR{E
AREFECRET DT U 4O what-if 55971, UUTFOFIBETREITTS.
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BRVWBEICIE— Y RRET .

a—PRTTF U AR L CREBESTT 2 T L TREELZHET 5.
Z—PREEOHNLEET R L2 EHCERT 5.
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B LICR LT 32 I Tk~ (27 ) A OERIRERIE) 2%, HFFERRE 2 I L33 8T
WA T8RS T U A OERFE] MREINTE L. HIEREE4 I LTI 340 T
FUADOSXEFER] & 35§ [BEFEY T U A O what-if 52 L BRETTV 4D
VERR TR 2SHEMT 5. E7e, BRACERRE S ICH L CIE, BRSRNE 2, 4 MRS AR, B
FoF U4, vIab—22ERE, BRARRLT2T —F_X—2ABBEINTWAE. L
L, BREERE 3 OV T V) A ORFEITEAL T, [BEFS T Y 4O what-if 51 5w
BEEFE LT U ACESSIREV TV ADEREXEL VAR, HLWIFIUAE 1 b
TERR T AIEE 2 BT A HFERIIBRESNTOARWL. $74b 5, 38 Simulator ETED XD
TV A EFHRERTE2O00BH LM R->TELT, ZOXBFERVERESATY
7200,

LMo TH 4 BT, BRATEESV T F0RE LV IBEZESEL, VT U AR
HEHBERXBETAFERERETS. B 2 BRI L 91T, BEOSTY AERFiE
RIIARTOETERELZBOTHY, FEBETCOVT Y AMERFERIRVREINT
WRWe ), ABREIE ST U AERFRICEBIT 2 R 2L b O TH B LB ST
BILBTESD. ki, FETEMENIEOBENLT S L, FHETELEEOLY 2 LK
W LTEBIELELNTWA LT UAOIERICRH L TEBRRT 22N TED LEZ LR
5.
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REFFETIX, 53 FE T/ 38 Simulator DFFFEFRED 5 b, HFFEEE3 [V U A D%
HEXE OFEREPRETD. FORDICEKRETIE, —BEHZOMRESBIZLT [V
FUFOEE LWOIBEEERTD. &I, YT UAORFEERTLDIIHLER
AR L, AR TRETARRARLER VT ) AR IBFIEROLEBIZON
Tik~5.
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4.1 ) A ORE

4.1.1 FREHEFE
atE Lk, HEHICETAIMEE R, IEZENCHESLL TER L L THRES
FEHLOTHB[57). FOPTEREL, TERE2FEHRT 2 ATHICET EHR(BME - KRIE& -
2E - BEFRE LTV BR] LEHESNB[57]. REOEMEF L U TRARFZIY
FiFBE, BREOBRL L TEHTAHREFL, REHETHLIBGEOFMRFRELLL
Tt MEGEMRE), H5WITFMREICHENS TS CAD €7 L2 ETHD. FHNmEmZ
EE L7V, 3E/72 CAD EF LV EBE LY T2 EEIHERFO—MTH Y, THHM
7 OFE, MEAES, MEHEORROWER EEIT O FMRIEIERORBRMEICZ %
EEHOREEENEENL TN D,
FERITBWT, —RICHRHEEITT AL, BLTO 2 BEOMBHILELRDS L
Ebh TV 3[57].
1. BESIcEET 24  REbdg B RIS 2o <, REHEELESET
LELTERBEL, 20EFAEERL, BEL, FIAT2NCETLIH®ENDS.
2. BEHRBICET A REHEEDO X HITED TV DT DOWTOMFBKIIMZ T,
REEED DEOBEBRELIT OIS, HMroRREL 22MRLET.

412 FYFORE

ABFZECIE, 3.1 fi T2 72 3S Simulator D EIBLCANT ZFFFERED 5 H, RE 3 ITHY
T3LF ) AORHFTEFERYERTS. TbLAPEN, 3S Simulator £IZBIT 5
;) AR FTEFEROBRELZTORNE TS, KTNSIETF U A 0ORE % [H ATt
SLF Y FERERTEEDIBER—EOITA) LERLTEY, AFETIIV T I FO
REHCZOERZEHATS.

BB THAFEMRELES LTI AR DL IR EDTH I 212EHTIRATZ LB
DTHY, XEICIIEMEHREREEBETLEZANEY I 2 b—Ta VK ZEEN
RBEOWmEIC Lo TERBAENS. FIEBIRM0]D L 518, BEAFHERYT U AL, X
BLrylal—YarDREEFBERO—E, HDHVEERER, FF7U, XBEO—FHARL
LLTCEDXEDREL &> TWVA. INEARPE TIXICE a7 U Z(Documented
scenario)] & FES. @%nunxd‘@'}’ﬂ‘ﬂ V=T F Y FOFRFHEEZZ B EE, EINTY
F U AR R IT A MNEICHEYS T 5. 4.1.1 TR, FEMXIE OS] OFTE
%m%&ﬁﬁwngﬁéewoﬁﬁﬂgﬁék,I%%éhﬁv%)ﬁ%ﬁkﬁému
U AR ENDRENELEET HEBMERS, V) ADERICBWTARERICEE
LB,

I OFICESE AT T, REOAREBE LERAMRE o X278 EES
ZicLoo, PF U FOXKEHER 411 DEHWCETMMET S, ZOETADOHTHE, VT
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U ADRFHIBWTITON AR BRIEZ LT O 3 DIC4HEHT 5.
® FUADHE: LT VA REDLDIIMERTATTEELMT. 7L—r A F—
IVTRBEBEZL S THERT AT T 2R BT 2T TR, T—FOREDLHIT,
Va b= ERWETHRNZREEST 2 E2aT
CF Y AOFR  EOEREZEEL, BUEERRL, v A3 5.
UF U A O : R EN, BRI F U AEIHMEL, RICHEE, Rk RE
NEIZT £ — Ry 7 E20iT 5.
Fbb, KFETIEITF I AOREE, (Z0Xk5%2 U AEEVEWV], [ZOXRRD
JEREHE X2V E Vs oREEREN S, iR TR, TRidy, TREh) oo
U ARRE A 2 Va0 R L0 D BRI, RREMIRCTH B EmATREAE S T U A A
THEEEEZD.

Describing the
scenario

Evaluating the
scenario

Plotting the
scenario

Al

@0 D

Initial design Design Solution
problem (scenario)

X 4.1.1 > F VARt A7 v
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42 F ) A OBREREBEAES

421 PFIABRHXBEOERBICEIT-FE

411 HTETERFFOMBICE S L, 412BETRAZ VTV FTORFEZFETL, ¥
F U ABRHOHERTELERT A0, (DERFRSETH DTV AICBET 558,
Q> F U ADRIEBRICOVTOMED 2 BEOABLERTILERNDD. ZOAMAE
ZBB4 % &, 3S Simulator LIZBITB T Y A OXRFHXEFERERET S5 2T, UT

D3 ODORENDHD.

1. RERETHELTIFIEHETERE CRAT IETANRY. T OIS
BYEREE[16]1E, TV ADXEE VI ab—va VEREWRERETET /UMELT
WBAR, - Y A0ER] OBR CEARAH SN ERITTFITRE LRV,

2. 3S Simulator iZ8WT, V7V AOEENRBRF T o EARERINTELT, VW
LTI F YT 2T 500, T0BEMRRFHRENALNIZRoTHR.

3. VFUAOHRHToERRHLENIR - TWRWED, YFIUARFELEOI I
FTETRETHAPBRTHABRTH D, i, BFEOVT Y AERERECL T T
U A O ETET 54D TH B : Morphological Analysis[48]). xfL T, ¥ 7V
FogEmk, FFMEIETHIEEIIRESL TV,

422 F77A—F

ABFETIE, 421 HTET VT VAR ZBORELUTOT7 7o —F THRRT D Z
itk y, VU FORIBEFEREERT .

BRREE Lot LT, TR, TRy, TRRME) o3 U ARG A 2 &S, R
RV FUAEFAREETS. ZOTTFAEVT U AOHENTERELINRT 2 TE
%35, UFUAEFARNTIIEENTREZ BT T2 ) A0fER] I8 ko TEAH
SHEZEHRERRL, VT VLOXNERHEAREL TS, RETARIHLT T VFD
BiE) OBBICBWTAEAHSNABERERATHIY TET AV EFHLICERL, #HiENR
BEFAWTERIN-BELI T I EZOTETNVERESTHZ LT, RtV A
IACEITS TH#R) L Ed oMoBEREY T IAET NV ETRET S L 2L
+5. T, BEWEREEZ AV Z LTI RITHETERINZ VT Y T OBEETEE,

S EEFERE STV AOBRFCBWNTHVWS Z ERAREE 2D, BTV T U A O
BESHFIEGA HizB)ZAWSZ L1k, R Ly U A& imEEOBR D O FHE
THZENAREERD.

D 1ot LTI, [ 411 OFEH YA 7 B BRL, ML LR T e e 22 REL,
oo THR), TEak), TFHMh 2 XBT35ERERRETS. AFETIE, 7140
#etx, OIHIOREBEENS, ERo TR, [Fk), 56 o7 ) FREY A 70
VIR U GBI, BB THIBREIREES STV A2 EHTIEREEZD.
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— R 722 N ekt OIBRE[SO[601I BV Tik, BBk, BREEREN ORI SEY~DE
KREE Z#HMIL, BEEPOBMEZ, BEREEZEETEIL I C£ENLEY, B
EPLEHMOFRICEEL TN L LTWS., KFECRET IV TR 7ot X
IOBEZFICAY, VIHORHBENS VTV A ~OEREZHMIL, RHAEMTH S
VAR, BRERBTEDIHIL, 2600680, BIENLOFEMOFRICHEEL TW
<BEELTERTS.

T Y AR TR ARG [V A0O#EE] T, mldRitR Tk RtkE
BEE, BAWIEELHV, it RORENRREP, FHRMICBRAL TWI»EH<Z
ERAREINCEE LD, £ CTARNECIERE 3 I LT, ®EgiR EoHkECRE
EORBRAFELE LT, 73 T7HF XY AT A ITRENRy XY RT 4 078D 2 50D
FERBETD., FLT, ThoHD 2 DOBRICHE - IR OB L B4 5 7 U AR
BB B 7 0 ACHBRAATY T U AR T 0t 2 e MR T 5 2R R L B
T5. UHUAORBICH LT, BEOBRTEAHINIFERERRAT IV TET NV
EBENT TV AERZELY TV AETAVERWT, ZATRXY AT o078, Nos Xy
AT 4 TR I EFERIZESOW T TV ADRREXET AHEEZEHIREL,
e 7w AT BIAT,,

Fibb, FFETRET STV AORFLEFERTHE, 7Y FOBBEDOBRT
EHHENIBERETCED THENFARE L RD I IRV FTIADETAVERETS. 5b
W2, YTV AORH e AR RELEET T 5 —EORERIEL LTEM&KEL,
wEt7 oAb HER) TSR] TFHE) IS T 2REHRMEZTN TICH L CRHE#RX
BAEEHRTS. UBE43HICBW T T IV FDOETIIOWNWT, 44 BIZBW TV U 4%
R EXEFEROREFBIZONTERS.
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43 OFIVFDETI

431 EFILOLEE

FTra—F 1 IZHV, AFETERANRTHELV T IAERATIZODETNVEL

T, K431 ZFRTEIRVFIADETNVERETS. ZOETNMILLT OERI LK

T5.

(a) BELYF VA  BENTEREZRAVWTRBAISN VT I AOXEFELY I 2 b—Y
a v,

b)) ¥Ialb—% : vFUFOERICHAVGNDS, HEETVICEIS VI alb—F.
B9 U A[171& LT, &I Ao—H HE LTRYED.

(00 XEALShELFIA : —RICATFAER, XBEELVIalb—va Vv OfRFLFER
D—E, HEWILMEER, ST, XBEO—HELEEL LTELIERRDITY
7.

(d) ¥ FVAOBEETNL TV AORFToRCBITS (V7Y A0 E%
DBBICBNTEAB I N A4 RERERTET L.

AUFUAEFACBNCL, VY ADOREHA 7 McBNT, YU A OBEO%

TV FDORREITY, LVIFENERBRT DI, VTV FTOBRBETNVOEER

L, BELTF U ARNOEERLER ST 5.
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A model of the scenario

(d) Plot models of the scenario
Causal network Logic tree i|—| o
N
Problem .°f a Storylines
scenario

0 o ‘, - o7 | (O
I % / c.» < LR w4
| *% 5’@-—- 3 63 /Z | i,

| Rationalize |

I Expression Level Data Level | Simulator
\ (Clauses) (Slmulator and Input/Output Data),

N — e e ———————— ‘ _____________

Documented Scenario

X 431 ¥ F IV FDOETNV
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432 HEMRREDILR

BEGRR_E L 51, BFFCBNTRET S VY AET LB TUL, [ F V40
B ORRBICESWTITY V7 U A0RER) o#fExg e LT, fMErRkEzHN
THRBEShELEOBEE L Ialb—arhb R EEy T A 28AT5. Kif
2851, VU ARECEBTAEMFICESNT, VU AoBERNGREERETS.

2.1.1, 2.12 ETORANEFEAEES VTV ADEREFBELY, ST U AIREDRE
BLF I CEIEBEM YT TV A EEEEDL. Thbb, BBV T T I ADOH
L7 ORI RS H RN ICB VTR E 5 HRELTANROREBOMHNHEE PEEND.
IOV T F U FRCEENDEEHEBIL, DR EBUTO 3 DOERIZ L > TREA
THZLENARETHD. TR0,

® HlR(current state) : 37 U A O FLR xSRI D FRk BAAA AT IT DIREE

® #4T:@# (tranisiton path) : 37 U & DR OBAEGERBALGEAHE) D & 1 kGER

T RIS 2R {LDiBRE

® FicikEE(future state) : 27 U A ORISR OFEIRKE T FEHEDRE
ThDH., ZIT, 221 HTRERRZ LI, YT IUAERD 2 2OBRTHDH 7+ 7 F ¥ A
FAVTENRY XX AT 4 VIROEEESRT DL, RIREBIILUTO 2 2ICXKRIY
AVERHBZ ERND.

® & TiREE(end state) : IR LBITIBREZ R THEE LR L L ToRBK T HEMIT

YN
® HiE L3 %R (targeted future vision) : /Ny 7 ¥ ¥ AT ¢ BT Y AR TR
IR E NS, VT U ARBWLCGER LI WERIRKE THEAE0REE
Fhbb, ¥ 7F Y ARCEENERRMNS MR £ TR & 2 HRECLRAGROIRIERIC
M4 3XEOEEY &= b—ra VFER, BITEE, KTRE, BIUBELETD
FRBD 4 OO ENNTHEHEND.

7, SATRHFENS51622 BEBRICB VT, $ 7V FVATONEEUTD 6 SDDEERT
L, HEERERIED Scenario Level I2B1T 57T U ARNOXEDEE Y, Eiidy
2 o2 L—3 3 VERSY B T “scenario_component” / — KO SEE AW TRELTWS., T2
bbb,
problem : %7+ U A ORERE
hypothesis : %7 7 U A ORI E 721 3RE
simulation : 7Y AORBIZFHHAINDL VI ab—a s
result : I 2l — g VORER
discussion : ¥ = L—va VEREED, $TUF ) A TEINTLH DRRICHET
5HEL

® conclusion : ¥ 7V A Db
IOSBCRNT, VU AORBREMTNICIB VTR E 2 HRESLTIENRORERIC
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Bid 2 CEDEEY & 3 =2 L—3 3 3, hypothesis, simulation, result (253D, Z
NoOBERLABETERLERRIONSEEOMEEEZD L, EEOBIR, BIT@EE,
BTIREE, BELTHERBROZAZNICEHR, YIab—Yary, YIalb—va i
RBRaEhs 5.

I ZETOFRESWS TS ) AOBEIIN 432D X 51205,

A sub scenario

problem

targeted future vision

hypothesis || simulation result

current state

hypothesis simulation result

transition path

hypothesis simulation result
end state

hypothesis || simulation result
discussion
conclusion

X 4.3.2 BRIGEZEDEV T VT FoEE

X 432 O 7 Y FHEE A REEN LR E D Scenario Level THEELI % 72812, Scenario
Level #JLiET 5. 37245, Scenario Level 0D“scenario component” / — RO 73 5HA LI T D X
512 10 FEEEICHEIE L, M§sR4I % K J “scenario_component” &, {Rit& ¥ I=b—ra, ¥
T o b— g UGB & T “scenario_component” & DO @A EREFRE KRBT L7720
Scenario Level D U > 7 %K 43.1 DX 5 ITHERET .

® problem : 7 U A DORBERE

® hypothesis : 7 ) U A ORI E 2 ITRE

® simulation : ¥ 7 v U FoRBICFHHEN LI 2L —va Yy

® result: VIal—T 3R
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® discussion: ¥ I 2 L—va UiEREETD, 7Y A TEMNMIZH DRERICET
HEE
conclusion : 7'+ U A O
curent state : Y7 < F U A OFEuk kGt R O FER B AAHE (L O IRBEIZ B % Rk
transition path : %7 3 U A OReak xt 8 0 BUEGL B 4G 41T ) 2 & FEle Rk & T 4F
W T 7= 25 b iR I B3 5 ik

® endstate : BUR H BT AR THLE L 72w & L T ORLBHE THEMTOREIZE
EREAYUN

® targeted future vision : /Ny 7 X ¥ AT 4 7ML F U AERCCTRANCHR SN D, v
F U ARV TERR L 72 W iRl i T ORI 5 5tk

3 4.3.1 Scenario Level ®V > 7 OFER

247 E
consist_of(4.B) F U AL T U AOB OBEFE. “scenario” / — K 4 N
“scenario” / — N B #fkEF & L TH L.
part_of(4,B) YFUA, BT UF ) A EEOHREROMELE, HDLVIFEND

DORERREHZEM O BAfR. “scenario” / — K& % W\ IX current state,
transition path, end state {24338 X 415 “scenario_component” / — K 4
A3“scenario_component” / — K B %% DRk EFE & L TH L.

compare(A4,B) J— R4t/ —FBMEx, HiH TSNS,
refer(4,B) J—FAN/)—FKBZZRLTWAS.

372, PEEE L 7= Scenario Level ZHWWT, KWL TIEY 7 v+ U A ofiEEX 4.3.3
DEIICKRETS.
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discussion

sub-scenario A

problem

J 3

conclusion

targeted transition
future vision current state path end state
| hypot?hesié i\ hypothesi :
‘ hypotﬂ # hypothesis/
simulatidn o simulaticn —
. simutati,c\n . sllmuflatlﬁn
result s result v
: result ~ result
Node Link _
[ scenario — ;:':_':ft-m
[ scenario_component :::frrpare

4.3.3 YEIE S AEERIELR EIZ B 1T B Scenario Level D&

433 JFUFTOBEETIL

AR THRRT BTV AETAANOHERBET VL, REF7T o ANO TF U Ok
M OFRLLTAELHENIERERETIET L THS. BIEET VL, YT U AR
H 7o AREFOPITHIAENTZ VT U HERBIEICB T D EERCEBICL » TEARH
ENAEBRERRTAIOCEKERY 7TET AW : REXRY NT—2, udy Y —nk)
EELLOLEEZD.

AATIRANS, VU AORH T o ERIBITAEEICE > CRFAESNELHTIHERE
RHTBHEHIE, VT AOBBEFVITIIUTD 2 2OV TETALEZTLRETSH. £D
M, 747 %% AT AV TE, Ry Xy 254 7B FUARF T ABROYT
EFAZHONWTIE, FS5E, F6EIZTHNS.

v U A ORE

F U AOREIT T ) AOERER, (ERBIE, dgL o, T U FICRE S
EBRATF—IHRNE—RE, ¥F ) A eiitT 5 ECHRIC L TR R EHE 28I
BEWEEBEETLOYTETNVE LTERTS. BEFEV T Y FoHREZITY, VYT IUAD
MEOEE 2% 4320 L HICEHTD. EFXLLEEOY H, BIE, BEREORIL, Al
BIX, Nyl XYy AT 4V IRTUF YA 2R TIRICOLRET 2HA L LTERT
B.
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% 432 VU AOREOEHR

HH E
Z A b J(Title) FVADOEA RV
B BJ(Objective) U A ORFEB.
5 E(Background) F ) ARET OB, VU Ao THRRENDS
NEFE, HEIWEVT I AFOER.

FCIRH SRBRLAE | VU A OFERBRAAE
(Time (Start Year)

FC, BC —

| Horizon) SRR TE | U A0REKRTE
T3k @
(End Year)

DEH
xf G Hitteg T U A OFE G i
(Region)
AA T I H— T ) ANICBIT DEERRAT — I FLF—
(Main actor)
T H— TV FRIRBITDIRT =T HRALE—DOH, AL
(Actors) YT E—ERSBOD.
BiE HEHE N VTV AR TRET DRICRB W TERL
(Target) TN &z B

BC HAEER E DR BL REEEOENED XD ITRE S NIDDOEHE,
EA® | (Rattionale for setting the | FRH#L.
HH target)

GlES U A TRRECBITRELEET SEROFMR L
(Premise) LY oo

Ab—Y—F A
AR —=Y—F 40k, VFVLEERTEEY T VT AOMELY, XEEZHVTHR
BIERLELOTHDIEERTS. VT IVARFTo B RIBNWTA M= —5 4/ %

fERLT 5 Z L DEREIT

REBICL o TRAS 7 v U A ORI ETIET 5 Al

(R

OME L AREICTERT A2 T, £ 7T UAOFEMIEARIEREZEDDHENEH

BT HILENTEDLWVWIZLETHY,

BOWENEZITRDHIETHD.

F IV ADHREICL o TEEY T VTV ADORN
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4.4 F)ABHT O ETOXELENR

441 JFYFEHTOEX
ABFRTH, 422 WTRALT 70 —FIZHE, LT O 5 DDBE(Phase)i» 5725 )
UARH 7ot A2 ERL, VHHEEOERZHARMKLL, BERXE2RET IV 422K
NHESy, BENGFEMFAICERF LTV b0 ET3(F 44.1 B21R).
® Phase 0 > VA DIERFERORE : 7 VA OFHFRE L 2.2 fi R =mBR 0
WEBEZBIILT, 2OUHRELRETEHEDICETATINY AT 40, Ny r¥*
XYAT AV ITHOEL L TRITHRENERETS.

® Phase ] VTV ADRERE : TV ADERBE, > FUVAEEREDLS LD
RONERETH.

® Phase2 A F—U—F A4 DR : VTV A THIGROBELERL, 7 V4%
BT 57T AERE, TOWMEEARA =T —F4 L LTERTS.

® Phase3 T UADER : VT T U A OFMEEEL, TS, BRLTE~
YT FERERMAT, VTV e EREE 5.

® Phase4 > UADOIFEN  BEIC, BRALTEAREZEREL T, AHICRETS
T2ODOXENENT T Y T EERTS.

ENEhOBEREOHR T R, Tk, TR @ 3 SOREHREEITS> 2 & TUF Y
A ONE &R LN, B L TWL . Phase 0 TV ) A DERIFRAZHEEL, Phase 1
TR AZ2WERLEERER2RETDIZEICEST, VTV ALEKELDL Y RbDICT S
ARED, VFIVFRBWTEZDRBHNROIRBEDL IR LD THIRENEHL N
(295, T UAORFHIRITHEELREEL, v HVAoEBHEHRIcWTED X
SHRHBREN/EE, TRoNEDOXIIZEEL S > TRERORBIZEZ 02 EE, ik
THZETHDHN, KEETe A TIIZOIEE% Phase 2, 3 %18 U CTHEEN G MM
WCEBRERICET LT, BT e X0OBRE TH D Phase 4 1ICBWT, BBRLTEXEZREAE
EFREILT, MICEETAIEDOXELENRZVT ) A EEKRT 5.
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Initial design
problem

Phase 0 Determining how to design the scenario

v

Phase 1 Setting a problem of the scenario

\

Phase 2 Describing storylines of the scenario

v

Phase 3 Describing details of the scenario

v

Phase 4 Describing the documented scenario

Design Solution
(scenario)

[

X 4.4.1 7Y ZOFRF o ROLEG

442 VFVFEBREHZBHER

AETIE, VT IUARF T OB AOEBEETEDL ) RIXBERLELRDINEEER
FNEARETE D XETHNICONTHEND.

Phase 0 ICBWTIE, REEN 7T XX AT A VT, "u I XX AT AV TDELLD
BHHBRAEF VI ERELLILKTIMERH D EEZLND. ZHICK L TARIFIET
1%, vFVAD221ED LI, FATXIXRTA VI, NI XX AT 4 UV TDEERL,
BT _NEMEOHEEEH LN T 5.

Phase 1 Ioxt LTI, 433 TR X o, BEFEV TV AOREICE ST T U AD
BHICBVWTEDAIRXHERZERTHIILICL ST, Y FUARGENR LD L S REHE
ICANWTEZDERETHINEEDDIZLICL - THEEITD

Phase 2 {233\ TiZ, Phase 1 TEDT-V TV AOLMBEEE 2725 2 T, 212 H T~
7 XISk RREEMICKIET 5720, EWCHER TN REHBETOILELDH .
3725 % Phase 3 ICHB WV TIE, AWVICHBLRZIIREZBRLTLK T2 LI RXENLEL
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RHEBZLND.

Phase 3 |23\ Tid, Phase 2 IZBWTIRE LB Z G LRV L 217+ ) A%
B, AT 20ERHD. TV AOHEMIINRIIEREN S EML 25D, v
T U A OFTBRIE 2 5BBONER, FROMELHESRLAANOREBTESZ LI
THEXENLELRDEEZLND.

Phase 4 Zxt LTI, M E TRk &, BHELSZEOFERM LRV TV AORER
BEHLCTLTHXENLEL 2D,

AR TIE, T U ARETOPF O RIEE & 72 21D EBERI 7278 L iRk 21T 5 Phase
2, 3ITRHLT, ZA4THRXRT AUV T ENRNYTIRY AT 4T D2 ODBEZHIT LN
TXETH TV AEREEEREL, TR ESH T ARE o 2 0%
EHETD. INORH T AOEMIZOVWTIE, BS5ELF6EBIIBWTHERAS.
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45 B4BEEDFELY

B4 BT, AFRETHERLETE [TV A0%E ot EEREL, VT U AORKRE
TEFERYERTA-DORELZEAE L. TN OOBEOMRRIZMIT T, AREDT
Fu—FEFERRL, AL TRETLIFILETTAE VT VARG T2 ADMEIZS
WTCHRAE, LIBRCHE, v FY AR IR LTI T XY AT 4 78, RNyl
FX¥RTF 4 ITROKEEITI VT Y AMEREEEBIGAALTETa R, ZOTnER
BWTY T I AEFALEZUTIZHAND DN O TIR%. EiZ, 3S Simulator © 72 k
A TEREL, XEFEREHEBECEET S, BRI, ETHACBOTHEROR
P2 AR 5.
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HES5E T4 T Xy AT 4T AT RS

B 5 ETHE, VTIVAORHZBFED I b, BEILERERRTHERFEXNTH B,
TAT XX AT 4 v THTUFT ) AORFEZET HHFERERERT . KFERTIE,
F4BETRELLVTYARE T wR0F0 7V FOME) , V5 Y Fofk]
YT 5REHR(EEZ, T ) A oRBHEHFERRERY NV —F TET AL T5
SsHRETNV) ZAVWTXET VU AMERBREERET S, B, BRELAEVT U A
ERBIEE AR TEEN R 7 3 THE XY AT A VIR Y ABRH T o R 2 EHETS.
RELEXBHEREFEE LV TV AORFIEBU AT LAEHREL, AV ERE
DOFREF T uE R TN T H RS,
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51 77O0—F

AFFEH T, 442 E TR X512, K 44.1 12587 T T+ ) A3%EH 7 2 & 2 DFFiZ Phase
2, 3BT ATHRXYARATF A VI RITHETSH VT Y AEREEZREL, Rit7FevXICE
BRI, TAT XX ATF A4 IR F VAR T AR ERT D. KETIIATERD
Fru—F, ThRLbLTI T XY AT 4 TORENS, YO XY ) HERKER
BRL, FRICESWTIATFXYRAT 4 7RIS AR TR 2 EDL 52 bD
ELTERTAINTONTIRLUD.

1. WEXy U=k Brek SR OET v

TATHEXYARAT 4 U TIIFDERLY, BENOFREFERTIHDOTHS. T/2bb,
TATH Y AT 4 U VIREERKRAL L TERBOICRERETLLOTHY, R Lk
ABEIFAER PICL > TUEBICIFR T ZEXFARTH L. I TARFETHE, Bl
S B OBRENLIFR~DEERRTAIFHEL LT, ARy NV —22HWS. RF
ECRRERXY FU—2 52 HWT, Y AORBRHBHREGI ZILP]THILT, RO
A —RE L AT LOREOHEEE, TOBRESR L TOBMORRBEMKRZ 2T, BEFF
DOEHFETTOEREZRDOENSHEM, HEVITRENRLSh L I REDERDENH
MY, HAVITERORENBIL/FLENZIONLVWIBROZ L2 ST)TRIATS.
ZORRIHBMROETFT N EARAFETH RBHFAET V] EFYE, TxTHRX AT 4V
FRIS ;Y AT 0 2B TUTHRIRE TV E AW TEREL S IPROREBOXE
2{79.

2. 2ODREORRERy FU—7 FRWIERERIE

BICARPETIE, TE&EETF L] & TEAETN] EWIKEDRLRD 2 >DOXNEHAE
FLEERETAOY TEFLE LTEETS. 20 2 2OETAERANVDZET, 441
DY) ABRE T 0k 2B T HEN LA E WD REORNITHE > - B SR 720 fF
FERETET S, 2EEFAZAVTHSGEREZRENCERL, £2FETLOFND
FHeE CTHEMROTIRERESRESTIBRER(CINEXF—RIAN—LERT D)
DL %% % % Morphological Analysis[48]%1T 5 & & CTREWHRORE REMETRERTH.
FO%, 2EEFAOBREOREZMNL LTEHAETVERBEL, 57V EORE
BRICESWTE L ZERT 3 Z & T, MBHEROE(AFMIITTS.

3. BAEXy V=2 EZHWEYT ) ARRIR

AFETHE, VFIAEFALOFTEFALTHIMEMRET )V EEERST ) FOH
ek o Ty ) ADRRETETIHERZREL, TOKIEICHE>T Phase2 A b—1Y
—F A VO] & TPhase 3 27 Y A DEH®R] OEEMFIEELZED D, AFETIE, 2K
%5 L |-G Morphological Analysis DFEFRICESNT, v FIAFCELY T T I A 2Rk
FEL, FORERPEELT T Y A D Scenario Level D& & L TR T 5. BiL, ¥ 77
U A OFMERRT ARBICEAOHNELZITRHICBR TE A LT HDI, HBOET
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W ETHF LR B MR OREROENETA FT A& LTHEEL T Y F D Expression
Level Z M T AHIEARETHZ &LV, £ TV AoitdsXET 5.
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52 74T HF% AT 4 TRIBRHFEBOLOO VT ) AOET VL

52 JATPHRYRT4 VT HBHIEBOL-OOIFUFDETILE

521 ETILOZKE
AFLETIE, 7T XX AT A V7RO LT VABRFZEDOTZDIL, | 431 DET LD,
Bz ) A OBBEF AU TO@EDM)D 2 SDOEREZEMTZI2 LT, M 521 DX
AMEFLEREL, 74T XY AT 4 7BV ) ARE 7 2B XIZB1T HREMHRED
KRETD.
(a) BtRO2EETL VTV AORBHABHFOLELRERY N —27 TRHE
LizHo.
(b) HAHBHROWAyET N : O)OEEETNLE, FT T I FCEDLETHMELED
O, AEXy NU—7 TRET 5.
TATRXAT 4 IRV T Y ANOBBET LB NWT, ME, 2fEE71vidrT v
FUABIBOTHEBETHE L T2, TN OERETAOYTET L, [RISET IV,
YT FVADR M= —F A | 13EEL TV ARNEBIT BT F VA EET
Y AT AE Y 4 B “scenario” / — K & ZHUZfHRET % “scenario_component” /) — FR T, &=
R—R v MZE £ 5 Expression Level, Data Level ® / — K& U U 27)esdind b bD &4
5.
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A model of the scenario

Plot models of the scenario

(c) |Storylines

(@) (b)

ntire model of the R
object world N
(causal netW X
Problem = b
(d) Sl mm :

Partial model df the
object world |
(causal nthorI;()

"‘(ScenarlosISub Scenarlos)

\

K |
Scenano Level :
|

)

Expression Level
(Clauses)

Documented Scenario

K521 74T7F% AT 4 VTRV I ADET IV

522 XNRURETIL
ST~ L 9T, AFETIE, FHREXy b7 —27 TRIALEL T U A OFRBXRIE
RpEF s, [SefResL] LEET5. B, AFETEHSERE 2 SORE
TETMEL, WW@*%V%@%TAW%?wJ,ﬁﬁwméwgmg(%@%;wj
LIEER. ZZTHBEMRETAONE LT, EROFME, T205ET VBN G
ﬁéghﬁ”ﬂﬂ<fﬁbfwéﬂmgéfﬁé&%zé.Wiﬁ,zom@%*ybv
ICBWT, {LAREOME & WD BEEE EAaREOfMiig) LLbxTVDHLDEHRL
EOKRERRER Yy b T—2(@EEFY), [hlflik , [fRME, (RS A ik



93
52 TATHXXART 4 IRIREFBEOEDDO VT Y ADOET ML

PO AARRY U7 BRENNSVRRRy NI #HHETWETSH. T2
THEEXR Y MU —7 OREITHEN 20 EEZXD.
HEMREFTAEERTIEREXY NTV—2 0 — KLV v o OfEEE, 2T
WAETFALTEBBTHDHEL, R 521 DLIICERTD.

# 521 HBERYy NU—2 D) —FE V7 DG

2AT T
Node element T ) AOTRBRMBEHAOBRERTHS. T2bb, ik
HEMHROREEZRET DD TA—ZTHS.
positive(4,B) J— N A4 OEIEMN, biruiEsalbsniz e i, B0
J— K BOIREELEM, Bikshb.
Link negative(4,B) J—F A OEXIEM, HirwidEbshiz e i, Biko
J— K B OREIIEA, HDWIEBHHEEND.
related(4,B) J—KRA4L7—FRBIZBEHRELTWAE, TOBEEROMRMEZ R
ETHIZ EIXTER.

Bio, VFU AR o RCBIT BEBREHRIEEZTIRT A0, AFETITHEI
REFNLD ) — RICE 5220BM, Vo272 523 0BEZ2ERTD. /— FNanH
TR LI Lo THRHABFORBERET, HOIVWIIRHBFORBEL2ERT L 2HML L
THEHT D pest, category BIEIIRAETT N, HHET LD/ — FHLBTRFTLERT
%3 LT3, % LT targeted, uncertainty, impact, key J&i%, £{&E 7 VLT Morphological
Analysis # 1T, HAVIEETIEDIERL, /EET VO — FOLPRET 5B
Y5, V7 bEBET, HEEET type BEIXESEET L, HHET AILBIZN, weight
BHEIZOWTIIEEETFT VRO V7 OBRBERFETH L T5.

53 HICBWTERIRT 2, BOET VL, SEETNVEFMMET 2 L2k o THEY
5. ZOEFARBOEMEOBIREBRT 572012, £EETFAND/ — K 4 BESET
LD ) — R BIZHEENTWS Z & 2 FK T detailed(4,B)" Y v 7 &2 F U AET VI
ERTD.
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# 522 ®MEMH{ETALD ) — FOBM

B TE#
type J—ROSHE. R 52118 TERD, HEHRET
AMARDOETOD ) — Nit“element” DE % Fo.
pest PEST(Politically, Economic, Social, Technological)53#T
WWHW2RME. UTO 4 SOEZEFESTREEND
2K, o 5.
ETFNT political: ./ — F2VBHRICBEAFRTAERTH 5.
i@ D Bt economic: / — FIZRFICEART HERTH S.
social: /— NIXHt&ICBERT2ERTHS.
technological: / — NIZEMICBEBRTI2ERTH 5.
category EERETNVND ) — RGBT 500073
—, SEOBEBIIRFEIMEBICRET .
targeted FD)— PR, — RTHEIDNENERT. “yes”
¥no” D EL L DOEEES.
uncertainty EEETNVND ) — FE T ORI 2 REENE 2R
. T 00 5 OBEEERS. 0 OBHE, VT AN
2EET NV A B o e
K> ) — 1o WRWTED /) — FORBIIELTWE LTS, 5
J— DFE, X0/ — NORBIEIWETERNETS,
impact FD/)—FD, B/ — NIIHTHHEBEEORKX X
ZRY.
key = RPBPFX—=FIARN—THENEIDEET.
“yes” Dno” D EL HDEERS.
£ 523 HBWHRETFTAOY 7 ORM
B 14 E
eEEFN, U7 OHHE. £ S521RT3IHS>OEE L 5.
#WorET VT type
BOBME
. Bl—oBHEREFE OV 7 ORT, 251 7 MriEd
EET VRO .
S weight %/ — F® impact BB IRET 50 ERTEL. 10
bSsOBEEE LS.
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523 JFUAOHBBETILOEREBELITVFOBERIHT

AKIFECHRET AT VAR T2 AD, ¥iZ Phased >V ADFEBIZENTIL, 1#
HMEFTAEAWVTHE L ERELZBESRIRLC, VU A0FME#EELs T U A ITERA,
TR LT ZoEEND %Bid@?}tih%“/'ﬂ‘ YFEFT)NETREL, v Y AHNORE
DRI BT 5 Z L2 THEL 737201, AFRTIEV T I AETLVRICEENSER
DFER L T U ARNODME %« DL (Expression Level ® ./ — FYZBEBKESTF 5 Y 7
“deploy(d, By R BET 5. 74T v AT 4 v VR F U ABREFIERICBO T, 8
BEFTALRAD ), — Ehd, fIiGT 2397V A2 BRT5B~x0RBRICHET S
Expression Level Z8H$ 5 &\ 5 BR 2RI D.

# 5.2.4 VF U A OHEBEEST L L Expression Level ® /7 — FEEFZEMFITH ) 7

Type Definition

Deploy(4,B) Expression Level ® / — K B X, HEET VHNOER A »HLEHS
n5.
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524 TATHEXRTATOFIFADOHYTOF YA HEIE

AP TIE, 432 HTHLIE L& LR YE D Scenario Level =T, 747 % ¥ A7 ¢
7 F Y A CHEE T 2 ik xR R O RERZE(L(BAED D)%, “current state”, “transition
path”, “end state”|Z 34T 5. Thbh, 77X XY AT 47T VAT T VAN
? Expression Level ® / — KL, ¥ 7 F U ARNITBITHIEREGEWITISETH 522D X5
|Z“scenario_component” / — NIZHET 5L D LT 5.

: hypothesis
i (under current state) :

i transition path ;

: hypothesis
i (under transition path) i

i
i
simulation o

(under transition path) :

: result
:  (under end state)

cees

qreccrccccncrenennnne R

: discussion |

...... Memeeeesccccccccacena,

: conclusion

Expression Node | : “scenario_component” Node

K 522 747 XX AT A7 F VA0V T+ U F0EAREE
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53 D 7XVYRTFAVTROFYARETOER

53.1 HBHIOEROLEE

AWFFE T, [ 5310 RT I F AR RHELT, 74T FXY AT 7B
FTUAERHEETTOIODEERT .

Phase 1 DRIEEREICRWVT, VT UARFFIIT TV ALEKICERL, EoL52vTF
U A EERTREDERET B OIS MLEREEEZRET H. Phase 2 I2RBWT, &FHEIX
SHEROSETT L EHEREL, HELLLSEE T VIZE-S T Morphological Analysis Z
FETTAHZLICEY, YT VARERLEOLI YT I AnOEBREIND (T U A
DER)EZREL, FUENDOF TV FIUARED LS FREH ONERE, kT2
(R b—U—F 14 OFEK). Phase 3 ITBWT, T UFOMBERA =Y —F (253

WCESETFVEEEL, £V 7 7Y A0OMEEBE YTV AICBR, &REC TV A

DiEI A EHT 5. K2 Phase 4 KBV T, WiEMLVF VAR TRE LT U AicE
SNWTTF YA LEETRTS.

PIETIE, BAROENHGICETALF I AR 7+ T F XY AT 4 7BITEHRHT 256
PHIE LTETTCERT v FIZonTlRR 5,
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53 T7ATXXARAT AT AERE
Forecasting Type
Scenario Design
Process =
[ o -E o ::: .9
' Step0: Determining How 3 E 3ES
to Design the Scenario sE5382¢g
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53.2 Phasel >+ VA ORRERE

Step 1: 7 Y FORERE

TATEXAT AV IBIF Y ARFOBRPODOAT v 7L LT, ¥ FIVARHEITST
U AOMBEREZRITY. TORAT vy TREEL, T—FNERHT, 7Lr—r A =3
VIZERBUT, VTUAONMBRESERTAEDICEDL S RV F ) AERELRITH
LRV EEEL, FORBIEESWTOEEE2RETS. Jhicky, &EFEI
Phase 2, Phase3 TE 2 A_XHEB 2HME(LTS. FIXIETFTIADEAL brE THERDHR
BT VA, MNEHBEAREFET 5.

533 Phase2 R b—U—54 U DiEik

Phase 2 T3 U AREFITRT L TWAB VT VAR EDL S EskiconTE W, &
DESBRY T FVANLEBHRENDEDONERETD. 747X XY AT A 7T VA
BEHZBWTIX, LLTFD Step 2 225 Step 6 D 5 DO FIEA B A TEREKETF AV ET
Morphological Analysis[33]121T9 Z &2k YV, A b=V —FA4 NHY T T UL DEM L
RBREEFERTD.

Step 2: XIZRROEEET NV OEE

2 27y S TREEL, MERTOTBREBEILLOD, TL—VRA =0T RYE
PELUTYF Y AORRABEROBRER, KO bLOROERBFKRELMEL, BER
Fv b= %o THEMROLEETNEWHEETS.
LERETFLOBEOBRIZIX, PEST 0, BLOEROD I NV—FbE2(T > THEET O
EFNCEENIEREZHEEETH LT, RIFORBEIET 5. PEST HTE, &
HERSEEFTANOZERIC LT, PEST 5334 F T pest BIEICEZRET A LTk
STITH. BROZA—7F{iZiX, UL category BAEDEM 2 ITREHE”, “=RNVF
— R OVERAEFEIVNEEL, FNEEERICEETDZ LT >TTH. SEORE
BiY, S4BT A7+ TR Y AT 4 BT ) AR RBEV AT L LT, FEEIZ
X UTHREBIRSNDS.

Step 3: ¥ — K7 A /\—DER

Morphological Analysis TV, +F U ADEMERET H7DIT, ZORAT v 7 TiEF—
RIANR—%BRS 5. AFECHERECRE LE, YT I AOEREMNICEELL
ER % BHY ) — F(target node)iZ5XEL, B/ — FR~DEEBEORE I &, ERDRR~
DRFEEMEZTMT AL THF—RFAN—DBREXETS. ¥— FNFTANRN—DEHIT
FEDIRIERTHEE T, DOMRMUERERESRESITIERTH D72, FRPEMT
SHRERIIF— RIANRN—ICHE SR, Liad o TREE & THEEDOFMIZI VTR,
FEEEMEN 0, T bbLRRAENZERZ R LOICHEE L THREROE L EEL L
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THWS.

RREEIEDRE

BEROTFEEEGER 5.2.2 F D uncertainty D)L, FREEFD, VY FORBHEICKIT
HREBFEEL TS LBET 2EROFEEMESL 0, STdHIMICB W TERICTRIARRE 2
EERREETH D LEZ 2BERORHEMEEL 5 EREL, MOBERIIRHEEES ETRO
BER LU THNEZRET 52 & TRHMET 5.

RMEEOE
HR DR (R 5.2.2 P impact DE)NILL T OFIRIZE > TEHMEiT5. flé LT, K 532
WWEBITHEEET VE Step2 THRE L L LT, ThEAWTHHATS.

. REEVEB—FNE 532D NDERETS.

2. REED @QOLO7F—0OBEKE(ZZITRER NEFE>m KoY 7
LneisN(1<Si<m)fE] TIRIZBHREL Wihin(FE 5.2.3 D link @ weight {EICFHY)ZFRET 5.
ZOBE, VBTV 2%/ —F b ) 70 ) — NUmZESh b HEE
DOREINZENRDHD L RATHAITY VBT I1~5 OMMERZRET 5.

3. UTO7ATY AAICESHTEERD impact [BEE HET 5.

i K532 0L REFRETAVNOEAN—T%, | DOBRICE®RTS. Tib
L, ALV—7NOBERICAHAENE Y V7 32 TEREOBERICAH SN S &
R7zL, ALV—7NOERILE—O impact fEZ K> & 3 5.

i. HIUIOEERBEZESCL, EEERREHETS. HlIXEKN 532 @Dk
WZmADY 7 BPERNEZBEHREE T2 X, ERNALLNIMEN D U V7 Ly
DRI WN-,N 2(5.1) %2 AWV THEERE wain ICERLT 5.

WN—i,N

Wy_in (5.1)

m
k=1 WN—k,N

fii. Np® impactfHE% 1 IZREL, ii OHEFBEEFESTNADL Y 7 EFHMIZKEE
R @ impact {E&FHET 5. FlxIEC)FD N O impact & Iyi%, N DFEiZH 5 n @D
ZZR N+j(1<j<n)? impact B Inyg &, N & N+j W &2/ <Y 7 Lyng DR EELREK
Wiy &EDPBR(52)TEET 5.
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) /
=D Wnaess X =)

VL EDOFNE T LB - RAEEORE LY, TOEREGEVHDEZF— KT A 13—
ERE LTS, REFIF—FITANNA—BEHOFTNOLX— RTA RN—ZEEDOHT

FBIRT S, fFilZE, KM 532 OBREKETAOHNG IN-1 il ), TN-i ARAMm% &
F—RNTAN—L LTRIRT 5.

________________ y

I element N-1 | element | N-i I element | N-m J

| Crude oil Technology of I

price """ 1| renewable B I
energy

: element N E
> - Domestic oil '
: Selected key drivers price :
’ :
: ﬁ :
. | LN,N+1 | LN,N+j W :
: '
; element N'” I element element element |_ :
: || Cost of power cen [ Pt | dikle Retall price of :
generation i N+j—| N+ | products :
. L}

element
positive e related Ratio of
— negative power sources

M 532 BH ., — R& U7 OIREBRBEOREDH

Step 4: ¥ — K7 A N—DE(LDFKE

F— FTANGBRE, RAFITLZTNhOX—F 744 X—DfR~DEZE, FHEm’?
ERBUTHRET S, 21T, Step3 TEIRL2F— KT A 3— R (25 LT, TE
MM ABED 3 FICEET 5.1 LW BERETD.

Step 5: ¥ U A DOERRE

RIT, BXF— FFANN—DELLEEAEOE TV T I ARREENDZI YT T ) A ERE
L, %7+ Y FIcLEixoT 5. FlziE, Step3 DHITERLIZF— KT A4 3— (R
it & THATRET RLX—HIF L TERETN [JRHEESBRAEDE L TH D/R
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MM A ERAED 3 FC@miE T 2. ), AR /L X — i A RER I ER T 2 /AT
TRAFX—HFEITESRE L2V © 2 SOBMEHEL TV S5E, Filflits & OL{Loi
HEDLENGE 53317 TEIC420H TV TV AEREL, ThETOhOY T+ U A4
W2k L CTARTZ DT 5.

TOEEORRE LT, TBURMERES TV A4, Trmflitgsiss Y 4, TBREiZEks
TV ﬂ‘J, (HAFET R AL —EGTTIA] © 4 DOV T FIANERDZLFTIAD
WRERE L. BELEYTUAOERE TV AICEENDI YTV U 0K L HME)
%, HEERYFERIE O Scenario Level Z W CX 5.3.4 O X 9 IZFCkT 5.

Storyline
Crude oil price Crude O|_I prlce.soars up to
soars up to three three times higher than
times higher than today. Technology of
today. renewable energy drastically
advances.
A
[}
L
a
R ; o Renewable energy
Oil price soaring o :
R e i revolution sub
S scenario
%
2]
2
B
o
> = .

Techmalogy of Ol PR
renewable energy | <@— id icall
will not advance. will deaswically

advance.
Business as Usual Gradual transition
(BAU) sub scenario sub scenario

Crude oil price the
same as the
current price.

B 533 ¥— RF7AN\—LEZORE, X +—Y—FA > OEROH
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scenario I

Japan electricity
generation

scenario
| consist_of [ | consist_of |
scenario I

scenario |
Business as

Renewable
energy revolution ls’(s::ﬁ;rsigb
sub scenario

consist_of

scenario I scenario |
Oil price soaring Gradual

sub scenario transition sub
scenario

5.3.4 Scenario Level # AW TEEak L7- 3 F VU AR DO FI

Step 6: A h—VU —F A OFER
BRICEREEIL, F—FIAN—0EbofiGbEE, FH 7TV FTORRERD
KEELTA M=V —F4 b d 5. pliER 533 0k oic, THBAERmMRETR/LX—
EHTF VA DA =V —F4 2, TRMOMEH 3 fFlcmlgd 5. HAERMETRLX
—HFIIRBICEST S, | LTS, ZORT YT TA M=V =T BB L =%
— RIA NRN—OBIZBET B REX, BiRTH VY ARFIEBL AT 2HEERS T
# EN D, “transition path” = > 7R — % > h F D“hypothesis” / — FRIZBER T 5.

53.4 Phase3 7 YA DOFMDECHR

Phase 2 £ CTHRELE TV ADOREICE ST, BKFEICT T U AOFMETET 2.
Z @ Phase 1%, [RIBHROBHYETAOHEE], [H7 5V Aoid]), 7 ) FOfH
i) © 3 AF v FTETL, #EEkyFIAEAEMT 77 & L TREA LcwmEEER L
TREHREZ1T .

Step 7: MERFOHHET NV ORELE
TDORAT v T THREEFIL, SRETAEBOETNVICEMET A EICXY, EF T
F U AFTERT B ETHRETREHEBA 2EH, Wk T 5. XRFAFIEISEH 7T IADR
h—U—F5 4 528, ZONEIIADLETE2EETVANOEROREZ ML L T,
HSETNVHNOEZELERTS. FICLETETLVHNORRBEFREZSZRLT, H9ET LD
R[]+ A KR BAMR TR T 5.
€ 53.51C [HAEMRRTRLVE—EMTT U4 TRBTIHDET MEROFAZTT. X
535 T, B 532 N TBIRENT=F—RIA4 A —THH 5 (ARl (ZFEdbE
T, WHETMICEBNTS T@FMME oFFe L. —FH7T, (B)AMOENME)
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SNTIE, TOERNDOA Y Y Alikg), TeENOEMRE] & 2 >OERIZH T TREMEL
7-. %72, (O)FE=A b % [BEFENEG AT 20 ax M ICFEME LT, (A)&(a),
(B) X (b)(c), (C)& ()RIDFAMLOBIREIE “detailed”V > 7 12X > TRBL L. &FET L
o TA)EMMmE &, [(B)AHOENME] OROBERIZESWT, (@)&(®), ©DPMOKE
BEA(R L LT, “related” V) 7 85kt LT=. (B) & (C)DM D“positive” U > 7 IZF-SWT, (¢),
(DRI “positive™ U > 7 & Hzfee L 7.

) A partial model of the | The entire model of the
i _Obj?C_tWO_ﬂd_ ‘I object world
I Element corresponds to I
.t.'ﬁwr_.- element
| element | | Crude oil price
| Crude oil price “-t/
(A)
| @l i;j
| p—— | | related
element |
| Domestic | element |
| gasoline price detalied Domestic oil
(b) price
(B)
I element | 1/
| Domestic heavy d:).t.
| oil price | il
(c) A
| I element I
| element | | ||| Cost of power
Cost of current ||q———— | [(generation
| electricity | (C)
supply system
I @ I
Node (Causal Network) Link (Causal Network
[ ] element e T@lated positive
= detailed ——— negative
e deploy

X 5.3.5 2EETNVICESISEOET VOBEOH

Step 8: 7 U A DR

BT oF U A EDETEOTT VEBE L%, BREHEE 3G D Expression
Level ZFIWTERY T F ) 2R T 2. TOBRICKFHE R, BB, 74 ATy ay,
F—ZIUE, S/, YIal—varERUTH T U IAOFMEZEEAL, BROKR
EREELF U AICERT S, K 5221 LT2E0IE, 7ATXXY AT A 7B F A&
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DO 7 F U B TIE &~ DFLR % “current state”, “transition path”, “end state”? 3 -D
IHETHEICE TV F U ARNCBIT ARHOHEBERE TS, ZORT v I TR
B, BHETNEHA I EL, A= =T B NEF— T4 N—D%(k
FRALLT, OB REREBEGEEZE CHSETVHNOBERIZED LI ICHEL, £
BN E ST L TV OMEBITIBRR(“ransitionpath”)IZEB L T\ <. T7hbb, #Him
EF ANOER DI % Expression Level D/ — FIZFR L, #3E7 /VHAORREKRES
3|z, Expresion Level ® / — FRICY 7 28T 2. WAORKRD 5 5, st ROt
BH SR AT O AR BB 12 SV N TIEBUE O IR BE(“currentstate”)iZ, BITREOHERE L THLEDE
VT SR ERIREBIZ DV Tl (“endstate”)IZFER 35 .

Step 7 DFTHEE Lz [HBAFRET XX —EGT U A OFME, K 53.6 ITRTH
DESICBELEETS. Phase2 TA =V —F A LZREBR L7F— KT A4 —DIRIBIZ
M3 A EE TOFEBERITSHO 3HBICRS. ] EREETAVNOX— KT \—0LFE
L L7845 EFAHNOER (@) Z<deploy”V v 7 Tl L, 7TV A DER
L DB AR E RO ET VITRILSIT 5. FNT, OEHRALLT, ¥7F A
DEMERETS. BMOTTNAD@) & [(O)ENOEMNE] O ORRBERICESNT,
A 3 fRIC R o TR & LT TEENOE R SBRED 2 FZ ’iﬁél &%, R
TE %327 hypothesis / — RIZFER LTWD. ZOFTIE, ()& E)DHIZ @E"Jiﬁﬂ@ﬁﬁifb
3-8, MAE O % “logical jump” YV 7 'C?%i‘;hb“(b\é Bz, (& r(d)EET”:ﬁ e
RF LD AX N ORD“positive” V) v 7 IZEDSWTBEHFEN VAT LORE A MK LR
FT5Z L% (GEEOBENEBR S AT LOREBE2RA MR ERT5.1 LWH REZEHL
TW3. ZOBRIZ, BAROBARB VAT L2V TOREICESWTHROEN G
AT AOBIRIZ OV Teurrentstate” 2 LR — 3 v MZ, TEvEIK, BARDEI DK 60%I3:k
HBEEBIZEV AP EINTVWS. ] CEEAcZFR L, G(i)ZRIL-S175. ZoRL-SiF
OERIE, “refer’) V7 I X > TRET A, (VITE - TRIL-SIT Sz 728, (i) b(iii)

HMERICEHEN TWA LB LT, “causality” CHEET 5.

PUlo X s BFETEY T F ) AOBREDRE, BITER, KRB E cioRL2%
W, BT TV A OoONTEREITY, wmriLldds. £hbomilil, Thth

“discussion”, “conclusion” = " R—R > FZE D B.

Step 9: 7 U A DOfEwRT T

Step8 IZIRA T FINEIZE > THEY TV F VA ERRL, £nThoV 7o) U TN T
PEHT S, BRI, EV TV T UAoEREERL, vV AOREREEZSRL TV
ﬂ‘Uz‘@fr’%ﬁﬁ‘i%%mfré

%\#7 F U A BFERATT BB, Step 6 TH— KT A N—OFALIZEHT B REDHHFL

WMENTVWBERA =T —=F A R L TRRORBICELROLOMELTRL, A b=V
—TA VETERIES.
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The detail of a sub
scenario
“scenario_component”
node categorized as —_—— e —
“transition path” I A Pal'tll)iﬂ n:0d9|lgf the |
object wor
(iv) : """_——"‘-1
hypothesis I (i) I Element corresponds to
“scenario_component” grude oil m‘ice t' (] | the key driver I
; ecomes three times
rogectmerzegas || ey ([P 1))
e S — A hypothesis in the | ™ Crude oil price
; storyline | l (a) I
logical_jump | K
(ii) | element | I
- Domestic |
s derived_fact I gasoline price
X Domestic heavy oil (b) |
\ price becomes two
\ times higher than ||_—IW| l
\ the present. I deploy elemen
~ Domestic heavy |
: | oil price
|
z 5 (c)
—— (i) | |
derived_fact |___| | Blament |
Power generation |
cost of current _—— Cost of current
electricity supply e|eCtl|’lCIty |
system increases. | supply system (@
TR
Node (Expression Level Node (Causal Network) Link (Causal Network)
[ derived_fact [__| hypothesis [ element e related
| | fact detailed
Link (Expression Level) e (e ploy
= refer = |ogical_jump positive
causality —== negative

53.6 MAETNEHTA RTAL L LTRWES T T Y FOER

ré-é

5.3.5 Phased4 VF A XEDS
Step 10: 7V AXEDFLIR
Phase 3 DFEHR & LT, TV AOfEMER LIEELY T U A2 H 6%, Phase 3 I3

HEE ETITbhLTWE2), TORBRTHAIEEL YTV AIIXEE LTUILT LY

ELRT VWD EIIRLRN., FIT, TOARAT v TIZBWTIXELE L THEARTVEL S
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I~ Expression Level ® / — K& LTRBEINAEHOHOXE LOIEFZANEZ, BEE
BRI E o T T U ALEELTERT S, LUEOBRIZLY, B 521 D747 F v AT
4 TR F U AT A EERSED.
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54 FATHRNARATAVIROFIVFBREHZEIAT L
AETIES3HTIRELEVF VAR T o A2 ETL, 528 TEELZYF U AT
FN BT DO THRREE L LTRE L7+ T X v AT ¢ 7B T U ARG

KRV AT AMIHONWTIRAB,

541 P RTLHERK
AETIE, 7ATXIXAT A4 VTR ARHIE Y AT LOEREKEBICHOVTE~S.

FC type Scenario Design Support System | | ------- > Control
Scenario Design Manager (FC type) : S
Y
Idea
Generator

v : I v v
Problem : Causal Network I Storyline
Editor : Editor Editor

"""""""" vV

i
_]\/L._,, = Structured Scenario
(XML Document)

B 540 747 X% AT 4 VIR Y AFRERTE Y AT AOHBRK

Z O AT AlE 3S Simulator O—#F & L C, Microsoft #:0> WindowsOS ETEjfEL, 24
21 Visual CH[S6]Z VT WB., ZOVATADT—X7TI7F ¥ —IXH 541 DK 51272V,
LUTFD 65DV —LinbiEis.

1. Scenario Design Manager (FC type) : 3 A7 A RIKOEE AT 5V —/L. flldF> —)L

TZov—AnbEgL, v U ARGFTOEBRRAER TS, £, £Y LT
BET DTV AET VO BERB TEGEOEE LTS .

2. Problem Editor : 27 U A ORBEREEZ FEITTH20IHNE Y —)L,
3. Idea Generator : (ISR NU— V7 DIHEZ 7L —V A =0 7357200 —)b.

4. Causal Network Editor : R % v b U — 7 OE, BEEZETT LY — L. 2EKET
VO, BT IVOREE, HoET A0 OHE T U AORMZ EITHY
s

5. Storyline Editor : 7 U A DR EIREL, A b=V —F A U EHET H72HITHW
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BHY—)b.
6. Scenario Structural Description Support System : %7 L F U A OFEM A gL T ) A
CLTERT 00V —)b, BITHETHEINZLOEFFRHL THEATS.

542 T—HHE
IOVATF LTI, S2HITRAL T AT HR Y AT A VIR TFT Y ADETNVE, BT
O£ BEFE % F7T XML(eXtensible Mark-Up Language)[55]7 7 A /v &, ZiL b EHEHK L THMN
L7 Windows A7 A EDT7 4 0F L UCEHHEEKLETRRATS. TOMKER 542 R
. VFUVALEDTONEREMO T A NFOTIL, VY ACEENDIRPLRICHY
FTAEGRT —F B{RE LT image 7ANF L ETFVDOEEREEM LT xml 77 A V2
U7 xml 7ANAVFERETS. xml 7 ANVEPRICIRELTO 720 xml 7 7 A L EETe
® configurations.xml: 37 U A gt OWEWIRIL A BB 5 /D7 — & Scenario Design
Manager (FC type) CHAET 5.
® problem.xml : ¥ F Y A DOREEEEFE L7 XML 7 7 /L. Problem Editor EIZFEi &
N5 —5 2 RETS.
® deploylinks.xml: 7V A €T LNOER & #E&E(L ST U 4D Expression Level D/ —
N % B3 1T B<deploy” U > 7 Z¥#13 5. Scenario Design Manager & T Causal
Network Editor TH{ET 5.
® ideasxml: BEINELEETN, MHETFINVOBEREHEFE L XML 7 7 A /v, Idea
Generator L COEEDRERZRFT 5.
® causalnetworkxml: AEX v NU—7, TRbbEOET LV EEBRET NV EEHRTS.
Causal Network Editor TFEIZfmE L, Storyline Editor 235 b#IES 5.
® sioryline.xml : Storyline Editor L T{ER L7z, > VA OHER, 7 F I ADH
A bV, AR=D—FA4 L ZRFTDHXML 77 AL
® ScenarioName.xml : #&E{L T U A7 7 A /L.
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2T N N
ScenarioName image
xml configurations.xml

problem.xml

Ol

ideas.xml

ScenarioName.xml
(structured scenario)

K 542 737 X¥ AT 4 VTR FVAETNVOEET + VFHERK)

5.4.3 Scenario Design Manager (FC type)

Scenario Design Manager (FC type)lX, 7 U AZRFHZIE TV AT A 2KDOEHEATH V—b
Thh, UTOELZE-.

1. F%EHT 2 U A OBREHERGT O, ZEHEP THET L7227 Y FOZER)

2. EEHgTOIFY A ORTE

3. U U ARG OMERIRIL O B

4, K TEV 22— L OERSH), EE(E—Y—/LO_E\EEEOLLE, YL TOT—¥

DGR )

Thbh, 2—FRIOYV—NETCTVTIAOT—FERMLIE7 s VT ERIRTSH T
LTUF ) ADOT—F EFAAL. REOEBIRNIL, &Y L ORBRZ UBFEMLS
NANEMNC L VEBL S, configurations.xml ([ZRFEND. ZOY—/LOEmEIXX 5.4.3
D X 91272 5. 2—H X Problem Editor 22D F IV AETNVDOEEREBRET S0 DY
— L ExEETSH. FNSDY—/LOFKTHEIZ, Scenario Design Manager (X7 U A€ 7 /LN
DEERMOBE LR T UL ETT 5.
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Title of the scenario
to be designed.
(Title is edited in
Problem Editor)

Scenario Title

Open Problem

Mapan Electricity Generation Scenario

Editor
Open Idea sletNg Element of SCenario
Generator
Problem Buttons to open
Open Causal TR other tools.
Network Editor ‘ 1 Fe R R ] (It is enabled based
- on the progress of
Open Storyline scenario design)

Editor

Open Scenario
Structural
Description
System

5.4.3 Scenario Design Manager D227 ) — /3 v b

5.4.4 Problem Editor

Problem Editor |ZfIEREEZITHI DOV —ATHY, 2—HF|ZZ DY —/L ETHK 432
OFEBFOEBARETSH. RELLEE L problemxml ([ZIR7FT 5. 544 |Z
ProblemEditor DA 7 J —> i a v M &mRT.

T — U, BREFEAHRE LMEONEIZ LSV TEE(L 7 U A D Scenario Level,
Expression Level O30k % {ER$ % #AE% FF-2. Problem Editor (1 Z D> U A DO &(E %KY
“scenario” / — R (“scenario” / — FIZ3B W\ T 7 U A4 % F “scenario name” J& D E 13
Problem Editor FTZ&E L7 title DfEZ AT 5. )& “problem” 2> R —K > k) — R%&A{E
R L, “objective”, “background”|ZE /AL TV HHZ TSV T Expression Level “problem”
J—=REERL, BElky TV ARCHAT S,
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Generate problem descriptions in Structured Scenario based on
the what is described on Problem Editor.

Title of the scenario

[Japan Electricity Generation Scenario] E—
7 Objective of the
To draw the future structure of Japanese electricity sector - scenario

Background of the

scenario
background  The global situation about the energy supply is becoming complicated, It
becomes a serious task to envision future electricity supply system of
Japan
Start year of the

scenario

2010 End year of the
scenario

2050

Targeted region of

Area related to Enerey supply of Japan. the scenario

Electricity supplier of Japan Main actor of the
scenario

Input one actor in one row Actors of the

Japanese government scenario

consumers of energy

oil producers

X 5.4.4 ProblemEditor D A7 VY —r3 3 v b

5.4.5 Idea generator

Idea Generator (2B TiE, HERy N —7 2T 2BROREBEZITS. ZDOY—)L
XX 545 DX A v E—T 2—A%FO. BERADANAN—A0 LERZ2HRIFRK
FTRZENTE, FOERICHLT, EPXABBOERICLIELERAVWDLONS
PEST(Political, Economic, Sociological, Technological)/3#T[62]00 43 % 1T 9 = & T —H D3
BaXET DA o, FRUER L ERIZES, K 545 OETHIZH S Ideas List 7
SRR END. RICERFF 1T Ideas List NIZH 2 FERIC, PEST SEZEMTS. €O

SYHICHES T Idea Generator 1, ER % B AHICH D AN—RIIHBESHES. PEST 47
HITRE LB L THERICBH S5 I ENARETHD. PEST pHMNShZER, &
NTWRWERE O T ideas.xml (ZIRIFT 5
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5.4.6

EI B AT A

Space for inputting the
name of a new element

Ideas List
Japanese Energy Policy
CIA

113

Economic

List of political
elements

Cost of power generation
Domestic oil price
Crude Oil Price

List of economic
elements

Sociological

Technological

I List of generated elements

e

Ratio of power sources

List of social
elements

[Technology of renewable energy]

List of
technological
elements

5.4.5 Idea Generator D A7 Y —> 3 v b

Causal Network Editor

KRRy N T — 7Y — WIRE SR v T —27 (RIKET NV, 18I0 ET V)DOEE
EITOY—ATHDE. YL EEBWT, ARRy FU—Z713K 546 DL HITRINS.
FHHRART /) — FOMBIZY -V ETEEOBFTICBETS Z LT, REBAKREZERT
Jr 273/ —FoOBBICERLCBHTZ. 2ET7 L, BHTT L E DI,
causalnetwork.xml CTR{FT 5.

Causal Network Editor lZUA FOMREZ Hi D, —V D+ VU Asket #3487 5.
BIRET NV ERDET VO E X

(1
(2)
(3)
(4)
(5)
(6)
(7

Idea Generator |[ZBWTARM LIZER DY A R 60,

J— ROERK,
U 7 DG, e

J — R HBEERR

HExy hU—27 OE#(/ — FoEtE, Lrv—7)omiidkrs

F— KT A "—fE o

HASET L EEELY T U A DR
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i Fule D»splay Mode Calculation Edit Print to Emf
|

An element of a
causal network

54 THFTEHR» AT A TH

Select Model | 4

2|

T UARHIEBIURAT A

Entire model

Partial: Renewable energy revolution sub scenario
Partial: Oil price soaring sub scenario

Partial: Gradual transition sub scenario

Partial: Business as Usual (BaU) sub scenario

Select a model to
be indicated

)

A causal link in a
causal network

positive ==

“type” of this

element

Domeshc oil pnce |

Indicate the values of “type,”
“category,” and “pest”

attributes

element

|| Retail price of

[Jproducts |
I[o i

related |

\ e ———
DUS‘M — *m =

- ‘Costofpowel

|generation

|
/v Ratio of power

related !

Content of
this element o

causal link

/

/ I/
“impact” value ]
of this elemqr]tj

kY

“uncertainty” value

of this element

[ 5.4.6 Causal Network Editor D27 J—>2 3 v b

(D 2fFEETFLEeERaET LD EX

Causal Network Editor (I 2KET NV EHBET NV ER—D 7 4 —/V FETERFT S
FNODOMORTEY Y R DHEEEAFFS. AR CTRET L 74T XY AT A /7*“”“/
F U AR FERT, EERETLOKIIT T Y AEEIIKHLT 1 2 THDEEERT DD,
Y7 F U AOE=SETNLNOBIIEBEOENHY 595, Lis->T, Causal Network
Editor | Storyline Editor FT{EK L7237 U AOERICBET 2E®MEeSZR LT 7T U A

XIS T DM ET NV ERERREL L, 2EFET N, BOETALHTRTIOYY FEX Z A
AEE T 5(X 54.6 ).

(2) Idea Generator (=3B W TARR LIZERK DY A k) B0, Node @ HEIERL

DY =, ideasxml IZRF SN EHR O U R b EFHEZIAT, ERET /LD Node &
BERIICAERE T A RE A > TV D, T DOBRIZ, Idea Generator THRIE L 722K > PEST 47
Hx, & 5 Node @ pest BIEOE & L THBEIRYIZEID 14 TS.

(3) 7/ — FoOfEmk, &

EFANOERICHYTHRERXY hT—2 D/ —RIFZOY—/v ETER, mENT
BThs. ERMEATIHERERELZBEDS B, 7T Y XLZHE-> TEHEIND
“impact” ASt D BMEDEIL, FRFHED / — ROMERELZEN L CQRIET 2. /— FITHEE
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FTAERRF— FFTAX—=THINENL/ — FORMEEEL LTRE S TVWLHDT, F
—RIAN—DREL / — FOREMEEZHNTIT .

BASETAND ) — REERT B, 37245 Causal Network Editor EIZH €TV ER
RUFIREET, #HboxL e TH2EETNANO ./ — FE2BIRT 5. Causal Network Editor
VXML IT D ) — RS D /) — FOR I “detailed” V 7 2kt 5.

@ VroERE, WE
E@@iiﬁﬁ?éuy&my—wtﬂ%wm,ﬁ%ﬁﬂ%?%é.DV&@W@@W
RO, ZOMESFEH L CRHEIRET S.

(G) BEFRY NU—7 O/ — FORE, BL—)ORMETR
ZOYV— VIR EHRET OB — ROBE, BL—)EHE L TRFECRIC
B LT WL S0 T T IELES. ZOBRICL > TRFARTETHHEAIZLUTO
BY THEEAN—T OWRARTOBEEK 54.7 127F).
® pest 08
category JBME
key driver
target node
ML —7
Wi, — Rl ) — Fop ) w7 BATI SRV —K)

6) X— RKTA—EROAHH

SOV =T, 533 BIORRETLTY XAHES T, F— RIANN—EMEHHT S
e r o, ZoBERFEY ETIX, R 548D X512/ —KE D v 7 L ZORENRRER
T—E &k, Causal Network Editor (X% DORICAT INEREEICL T, BEROZERE -
FHEEREZHB T Z L THX— RIAN\—Ri2HHT 2.

(7) #oyeTneiEEbs 7 ) 2 ORRST

Causal Network Editor I3#&E (L2 U A 2 A4ERK, fRE T DBRIZ S AV 5. Scenario Structural
Description System OJEEIFFZRRFICEEBI S, HHET NV ERRT H. REEIL Scenario
Stuctural Description System PIZFR L CWE Y7 L)Y HCxHa T 2 AT T VIR TR
IR Z, BOTTFNANO ) — REBRIR LU TZDOIRIE, Z{t% Scenario Structural Description
System 2MERFT B &L YT U AN O Expression Level ® / — NIZER 5. #Ek T Y
F EIZBEIZfEET 5 Expression Level © ./ — RiZxt LT, €T /AAD ) — REBEEMT
AHEERE L AH 5. Causal Network Editor 1 2 D¥EEDFEFICE SWT, HHTTAHND ) —
I} & Expression Level @ / — RE O HIBAfR 2 K3 “deploy” V o 7 Z{ERLT 5.
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Highlighted closed loop in
an entire/partial model.

products
\ related e ° Ratio of power
Domestic oil price / / g
; ol [ cement ] reiated ! °
! | ) 4R, || Cost of power o
= ." = Different closed loops are
P e highlighted in different color.

File Display Mode Calculation Edit Printto Emf Select Model Accept Cancel

Accept  Cancel

FromFactor ToFactor « Type

Domestic oil price |Cost of power ge._positive
Technology of re.. EDomsﬁc oil price relatedw Gl
Crude Oil Price  Domestic oil price positive

Cost of power ge..|Ratio of power s.. related

mestic oil price Retail price of pr_ related

Setting "weight” of
causal links.

Set “uncertainty” ‘ Result of
of nodes calculation

\Domestic oil price
(Cast of power ge..

|Retail price of pr..

Product of “impact”
and “uncertainty”
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5.4.7 Storyline Editor

Storyline Editor (£ F U AR EZREL, £V T FIVADRA M=V =T 4 v ERBT
BY—ACHE, A VB —2x—AIE 549 DX 2o TEY, ZBDT F—LTl¥
— RSGANR=LZOE, ROA =V =14 v OROBEKREY Y —FX[62] TRHATD.
M 5330k5%~ Y7 AR TRYT U AOEROEESES 72 m, 3 UEoF—
RSANR—LZDEAEER) ZEBNTERVAE, YI—FATIE, EEEOF—FITAA
— L Z2OELERET A ENARE LS. BEIT 5 & causalnetwork.xml % FE A A,
Causal Network Editor FTCiXE EN7-F— FI7A4 AA—&fH L, Wim EIchkiET 5. F—F
SANR—NEEINTWBEEITIL, Storyline Editor 23RFEFL CWAEERTOF— KT A
N— L i L TERAMEARL W2 EEERHL, ZoBk, ROy 7o FUAER |
— Y =S AV EBEETANEINERHFICH L THEILDS. Y=V ETRELEZXF—F
T A N—DYREE, T F U DL, T VFUYADA =Y —F A T, storyline.xml
WZERET 5.

Storyline

Crude Oil Price

mes higher than today. -—NM!& energy revolution sub scenario ]

\{ Ol price soaring sub scenario
4 ‘-—; v »\:v;’ ‘
\‘{7 Gradual transition sub scenario ]

e as the current price.

Icon of Key driver

Business as Lisual (Ball) sub scenario

Text boxes input a An icon of a
transition of a key sub scenario
driver

X 5.4.9 Storyline Editor DA 27 VY —> i 3 v b
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5.4.8 Scenario Structural Description Support System

OV —/L T L, Phase 30H 7 v ) Aotk s F U A ORI EITS. 2
DY —AEIR 5410 DL AV F—T =2 —RAEFD, TATXXAT 4 7RIFTIA
FEHERICBOTE, EXVFUARGEY Vv ECBWTHRZ 77 E LTEREASh
7-HE3&{t.> F U @ Scenario Level, Expression/Data Level |23V A OfEMiZ 325, £
72, ARFED Step 10 ZFEITT 272012, ks T U ATE SO THREFREZRW T *
ARNT 7 ANERIT HWREEBTICERET D,

Scenario
Visualization Tool

Structured Scenario

Omu version="1.0" encoding="utf-8" standalone="yes"?>>

w node 16="55635" type="scenario” tile="Japan
361"

part_of m Generation Scenario” location,
33" level="scenario™

consist_of P ~
(trpe="problem’ location_x="124" I°‘7"""—" 79" Agroup of doscripﬂrms including

llevel="expression™>To draw the future structure of Japanese | subject and predicate

electricity sector. {/expression | node |

id="48561" type="fact” location =" 141" location y="21¢"

h\nk expression >M¢wmmmum¢y supply

is becoming
id="38109" type="fact” location x="¢19" location y="55"

SRR YR} | )
scenario | scenario level="expression” > It becomes a serious task to envision future
= - icity supply system of Japan. </expression node’
Renewable Oil price soar Cacenario node id="37967" type="scenario” title="Renewable
energy revolution sub scenario [enerey revolution sub scenario” location " 87

part_of

" parof

ion node
id="29435" type="hypothesis” location x="3¢" location y="501"
level="expression” YCrude oil price soars up to three times higher
today. </expression node)<expression node id="63410"
“hypothesis™ location x="383" location y="490"

fexpression node><scenario node id=" m»r iype» scenario”

5.4.10 Scenario Structural Description Support System 227 U — 33 v k
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55 XB/ARATFLERW=VFUABRHIOERX

AEHITIL, UETRRTEL VT VARG IBEV AT 2E2RAWE YT Y AER T 12X
(2N Tk B,

Phase 1 o7V A DORIERE

Step1 ¥ 7V A ORERE

F9 L) U AR%EFE A Scenario Design Manager (FC type) % 28 L, > F U A DIEKSGRTZ
BELTY T UFLEAAL, YFUAORFERETD. Z0LIBE, FIER 1 >BDD
7= TR Scenario Design Manager (FC type) D% > —/L & BT AR ¥ (X 543 2S5 R)Z#
LTRDART v 7.

RIREER E D 7= DITEREME 1T Problem Editor #2814 %. REHEFBMTCOT A A I v ay,
HHEWNET —F DIE, SR L TUF Y AORMBEEFEERL, TO/RREELEE L T, Problem
Editor {2 AJ73°%. Problem Editor Lo &L T U AT D] A=ma—%2 Y v 7
T 5 &, BBEFRE DR RICIE ST, Problem Editor 23 #i&{L 3 7 U A @ Scenario Level {Z%
DOEBEROERE, +hbb i U A2k %K T “scenario” node & % D“problem”, “hypothesis”,
“discussion”, “conclusion”/ — K& {EfKT 5. HIZ Problem 2 FR—R 2 FRIZTF U FD
R9REIZREJ 558k &, Expression Level ® ./ — K& L THAT 3.

Phase2 A F—Y—F A DFER

Step 2 KT F L DREE

FVFIBRETIARNEBRERARA T 74—, 77%—), YFIFEROER, B
B, T—<%28ZZL2D, TL—rA LIV I RREoTEKETVEERT HIERE
¥4+ 5. BMUER% Idea Generator [C AN L, EREZLHFT 5 Z & TPEST T &1T
W, BIZTAF 7 25 EH 5. Idea Generator TH AR L7~ %K % Causal Network Editor |25t
IR Tr, “category” DIEZEHZ L, ER LIEELERICKH L TRET S Z L TEREZDEL,
2EEFNLVOERZEHE LoD, TR o OMICKRBEREZER L, 2EETLVEEET 5.
B, REBMBROEROBRIIRE L TN5 &l = /22ER X, Causal Network Editor © /
— RERMSRE AR L CTIERR L, @RET VAR IED.

Step3 F¥— FZ A —DFER
F— RSANR—BROKPDOAT v 7L LT, BEROPEE - REEEMELZ L TOF
IETEITTD.
L BRI/ — FOREBELZHNTEEEHROBN/ — NICHEELIZLWEROD
“targeted”BIEDIE % yes ICERET 5.
2. WRICHANV—72EFARRLIRET, A—0FL—7, HEWVIER—DOERICAT
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L TW A EEORFEBERICHMRI R EL ZRET 5.

3. BEHORER, M 548 LIV 7 0—ERXRERXO 7 +r—2%EHL CHRHA
1RO R (Cweight BIEOIN) X ET 2. mERERERET DL, Y — /LB
FE(“impact” BHEDE) ZFHE L, TOMEEK 548 THO/ —FO—HEKT7 +— 24
IFRTD.

4, FBICHFIEN Z 07 +— 2 ETHER O A ENE(uncertainty” J& M O B) 2 B ET D
L, 74— L RICHEE L R REEROENBEFMICHHESh TERRIND.

UL EDFIEIC X0 Ehi L7 2 8E - RiEMETFMoOBRESEZICLT, REFITERO

FNEX— R4 RN—ZBIRT 5.

Step4 ¥— KT A N—DELDOEE
51 13 Storyline Editor &) L, &% — K74 N—IZZ{L 2R L, Z O R % Storyline
Editor (2 A1 5.

Step5 V7 U A DOERORTE

Storyline Editor =T, Step4 THREL7ZF— K74 "—DE(LESRL, TOMBEHYE
WCESWTHESIAR4RTZY 7T U Az LT 5. X 5.5.1 O X 9 IZ Storyline Editor N
DAL=V =TG4 ANTA+—LbEBEHL, TOLTHTTFTIVFIDOLEDFEITH. MHA
AOVITHYT BT+ U A EERLARWVWEAIZE, Storyline Editor ETH T v F Y A4
o F 1L, Scenario Design Support System (X Z D7 v U A ZEE L2V H D LR
YD,

Input the title of a
sub scenario

File Edit

Title
enewable energy revalution sub scenaro
Contents

Crude oil price soars up to three times higher than today.
Technology of renewable energy drastically advances.

] Input the storyline of
| a sub scenario

B 551 A=Y —FAA LV ANT7 A+ —bRAI7)—vTay b
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Step6 A b—V —F A DFER

I EIL, BT F U A LARIOPEERRIZ Storyline Editor EOA h—U —F 4 AN T +
— LA N—=T =5 A v ERRTE. ANV —FAVANT+—LEFALIERIZ,
Storyline Editor (3% 7 37 U KIS T B840 EF /L% causalnetwork.xml PRIZFERK L,
Casual Network Editor L TH 77 ) xS LA ET AV EBETE L0107 5.

Phase 3 I U A D7

Step 7 ¥5ET NV DIEEE

A b=V —F 4 DOERE, REFIIEEEFAVCESVWTESETNVEEETS. &
21213 Causal Network Editor % FFOVEE L CTEF /L OBHBERELZ AWV TEE LW T VT
A DEMSEFAEERL, 2EEFARBCEREERL, €0MICEREIREEET
5Z & THOET VEMEET SH. Causal Network Editor FizEaes v a2EzR LIRRET,
B A ERT B, 2KEFLVOER—-BERRRINDIDOT, TOHFNLFMIEOTIT
RBREEFANOERZBIRT S &, Causal Network Editor 2% B BI#)IZ“detailed” U o 7 &
1ERLT 5.

Step 8 V7TV A DR

BYTF Y AOTSET N EERL-BIZY T U AOFIREIT S . Scenario Design
Manager b “Structured Scenario”7® % % 1§ &, Scenario Structural Description Support
System & Causal Network Editor 23 &2&5 5.

2243 728 Scenario Structural Description Support System % &9 5 &, storyline.xml (ZFR
IhiEgY T F V0L, A=V —F4 OFEREEIZL T, Scenario Structural
Description Support System %% Sceaniro Level D&, 3725, Problem Editor 23 B L7z &
F U AL (k% F 3 “Scenario” / — FiZ“consist of’V > 7 THEe &Nz, &£V 7 F U FeR
F<scenario” / — N &, *DERHER % F 9 “scenario_component” & {EFL T 5. T DERIZ,
Expression Level DERRFFIZRAEED ) — FE AN TRELL DO IV R—FR 2 b LT
“uncategorized” = v R—F > h ZBIMTHERT 2 552 88). Y7L T U ADA =Y
— 5 A 1%, “transition path” = > A — % > b F O “hypothesis” == & K — % FNIZ,
“hypothesis” / — K& L THEAER S NS, LLEOBBIAER S/ Scenario Level DHEED
Scenario Structural Description Support System OFJHIREEE & L TRREND.
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Structure generated
by Problem Editor

scenario

Structure generated
by Storyline Editor

sub-scenario A

sub-scenario BJ

fransition

path

Node Link
i —— consist_of
[ scenario g
scenario_component compare
- e —— refer

¥ 5.5.2 HEIAERK SH 5 Scenario Level D

EH 7 F U A OFEMZ LR 9 A 72 91T, Scenario Structural Description Support System |-
WICRTENTWBY TV F Y I Y3 B“Scenario” / — K22 b, 73 F U A Z2RBIRL T
Expression/Data Level ##&~7 %(IX 5.5.3). & HlZ, Causal Network Editor 225, #7727
U YT RESTT LV ERIRT D, 727 U Ak OFE 0 Expression Node DIERL T
1:121%, Causal Network Editor #% 1 > J57/ &, Scenario Strucural Description Support System -
THETY VOO 2EE H 5. FiEDOHTETIT, 5.5.4 ® X 9 |Z Causal Network Editor
FOFER AR L TFDZE(LE Expression Node |25tk 3 5. ZOHEICIE, HL AERKL
7= Expression Node (Z[f117» > TH B “deploy” Y 7 3MERR S 5. £72, “deploy”V » 7
I Causal Network Editor fil7>5 HHIZBRE 125 Z ENARETH D, BEOH KX, EZH
TV F V) ARNORIRERILAS T 57 —F @A L, BOET VL EZEBRFROLRVEELRE
BT ABICITY. ZOXICEHYETANGREREBLE/ —REV U772 E LTEEXL
e L, ZTnUAOERICETIRREZEMNT AT 7 F ) A2l 5.

B 7 UF U AOFREIT O BRIZIE, 4.3.2 T Tk~ 7=“scenario_component”® part J&'t: %
W, $7 U ANORREIHERS 2 Bk L7223 HFEi 9% . Expression Node 23/&4 5
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ay A= ME, /= ROEKFFIZERT 5. Rl SR oBIRIZ OV T, “current
state” 2 > A — % o |k FD%hypothesis” = IR —F > MMZ, F— R7AN—DOE{LEMHBR LT
% 2Rl kgt R > 28 kT “transition path” = > 7R— R > kT ®“hypothesis” = » F—R > MZ,
“transition path”% #% 7= FRak et G it R o #ARIRAEIZ DV TIL, “end state” = > R— > M F D
“hypothesis” =1 > R —F > MI{ERT 5. “current state”, “transition path”, “end state” D41
FhIZBWT, 8IS F Y AL LT T Y AERERT IHEICIE, 33 #i Tl~7ZFNEICAI
— T*current state”, “transition path”, “end state” % =1 > R —>% >~ h T ?*simulation” = > A8 —
%> FMAIZ Data Level @/ — F&E VU7 &2BALTY Ialb—a v 2ETL, Rz
“result” = AR —R 2 PNICEHT 3.

%7 2 1) A D “current state”, “transition path” “end state” = AR — % RO FECIR ZA{E
RRUIERIC, YT FVTOREEZHSITL, ZHERY TV F I AOBRLERELNT
Flediscussion”, “conclusion” = > R —FR > MIFEIR T 5.

| File DisplayMode Calculation Edit  Printto Emf  Seb

Show Expression/Data
Level of the sub

= consist_of consist_of
scenario

related
' scenario S
element
Renewable [—;
energy revoluti |
e —" Look Expr /Data Level e

X 5.5.3 7 F U 4D Expression/Data Level DK<
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Y
o Ao p
#g File Edit ScenarioTool Window Versioninfo StrategyDesignerVersion - & x|

LSD ViewerMenu FontSice Edit DisplayFeatures Class

|hy—pw!§§] File Display Mode Calculation Accest  Cancel
Crude oil price soars up ‘ :
&?&mn&lu@m | Make Expression Node on this node and ! [ element 3
> l connect a “deploy” link between them. | ' Crgeaiprice
L e
| ——)1 [} 0
I elemem_J (’ - alamant — — _~—r>__._..,,.,
Technology of Link with Exp. Node Sl
Link with Data Node

[X 5.5.4 Causal Network Editor 2>% @ Expression Node D {ERK

Step 9 > U A OFEFwRATT

Phase 3 D41C, HiE({t.2F U A £(KD Expression/Data Level i & £ LT, &7
F U AOfEwRNS T U AREKROBE - fiwEk, v U A o“discussion”, “conclusion”
a v R—RY MIERRT 5.

Phase 4 7 U AXEDTER

Step 10 ¥V ALFEOFER

Scenario Structural Description Support System O 7 % A =7 ¢ ¥ ffe A E#E) L, CHEFX
TERINT-HELS T U AN T o A(=Expression Level ® / — F)% (& L TH#) S
¥, BT AOMEOLE LORE, HEfER EEfMo TXEL L THALTRD X
Sl z 4. KEE(y TV AR KI 5726, Sceanrio Structural Description Support
System O CEHIEEZ > T T UV AUEEH T 5.

UEDXES LT, BVATLERAWT I AT XY AT 4 7 RITUF Y A ERET 5.
EITHIOFEMITIE 7 TR~ 5.
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BOE Ny Xy AT 7Rl Y ARETETER

6 ETIX, VIVARHIEBEFEDY D, BELTIHIRGEREL, ZORICEFD
Wkt L BEZERTIBRTHEI NNy /XY AT 4 VIRITUT Y OB ETET S
FERERET D, AFERTIE, £ 4 ECRELEVFIARB o2 20%0 TvF
UAo#E), o) Aofid] CHYT25%E8EL, dRitREcREHRkEL %
DR OERBGEZMERRCEHE L e Yy 7Y ) —2 AW TEET 5 V7 FAEREE
EFRETL. BIZ, BEL VT Y AERBEEEAANTREHMR NNy 7 X ¥ AT 1
T F VAR TR E2ERTH. BELEIBEFEREFEE LT U A ORFX
BUATAERBL, ThE2AVWEEREORH T 2ROV THRAS.
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61 77O0—F

AITERH T, 442 B TR L 91, K 44118327 U ARE 7 2 & X DFKIZ Phase
2,3%Ay7#?174/7if§§f57f9ﬁ¢ﬁ&&%%%b,ﬂ%7ﬂtxlﬁ
BRI, Ny 7 XX AT 4 VTR FYARFT 0w RAEERT D, KB TIEARGER
Tru—F, ThbbNNy Xy AT 4 T OREND, k@io&v#)ﬁﬁﬁ&%%
BEL, FREESWTAY XY AT 4 7RI FUARE o200k 5200
ELTERETANIZOVTIw LS.

1. EEAERER L IERBEORAEGLREIZL D Y AR

Ry VXX AT AT RFOERLY, BELTIRHROBREL, £ORRDEKIZ
BEREROBRFTIE VD 2 DORBBEENGRD. ThiTx LTAFERTIE, F%#
FERZERTIREOPRERE L RENOEREERT 2EBRNERF L BAEOE TS
UdaHEE, BT 3L35. Ry XX RXT 4 U TRET S EELTIRKIT, BRE
NOERBMICEH TERVWERERDH Y, HREAREts VT I A TRETSZ L2 AL
TEREGETRELRIE, OV RRETHDAREEREV. Lo T, RFETILTF
e EEAREE LCHENYEETAZ LI - TRk e BB+ 3L 9 5. oK FikR

TIE A EER OB L E RAOIRRIC Lo TRIEN CHBIICERMT 5 2 212 d Y, ik
{%wiﬁﬁabﬁ@@ﬁ%ﬁ 5.

2. Py sV Y—2HAWnWEY T Y FOBESE

BIRDBY, Ny 7 Xx A7 ¢ 7 THEBT IR, FICERTRZIERITBREL XX
K BRATEENEL, TOERICHHEBNFHROBELEREL R 5 RENE X
bihvd. Thbb, Ryl X% AT 4B ;) FRECBWTHEITATHF Y RT 4
FRID L 512, {BHROEELET L, TOETHRENFREZEETSZ LT
ERVEEZLNE. Lo TAFERTRIFOBELIET I oI, BELZD
R LERTE, HkE, RUZNLOMOREBFREBERE LTRBALILrY v
VY — & ACCERONER, EEEZXET 2. nVy s V) —Ic L AMEXEET )
DI TV AOBBETLVOF TET ML, u¥y sV Y —%BNT5.

3. Yy sV Y—RNZyF ) AORRIE

AFHETIE, BEETLROR Yy 7Y —LigE by TV Aotk T T Y A
DORREZBTHIFELREL, TOHEICH ST Phase2 X b—U—5 1 Dk &
[Phase 3 7 U A DiEk] OEENFIELZEDS. F—I12, uyy Y I —0RHAICL-
THARLEBEER~DERICE SN T T Y AOBRREEXETD. vy Y] —
WO 2 DRFEAERH T, ThEhRZZBEERONRY—VERT. 20 EEERDON
5~VK%dwTV+Uﬁmah%fvfu%%&%b,%@%%%%ﬁk?fﬂﬁ@
Scenario Level ICBREATAXELXITH. 12, vvy s v —LEIIBRIhEHFESE,
&L+ OB OERBHREEE(LT T Y A ND Expression Level ® ) — K, U ZIZE# LT
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EFTUFUAORKE L, TREBIST S EACHET 2 RBREMT S, L)y
FUAOBEORIHMER ERT 52 LT, £ T TF U A BRI, BAMICELET S
TEEAT .
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62 NuTXxRAF 4 IR T UARMTEOTEDHOLF Y ADOETAAL

62 NYDXXwRT 4V ITHIFT)FBRHAIBDLODITIFD
ETIE
621 ETILOLEKE
AFFETIE, Ny 27X ¥ AT 4 TRO VTV ARAZBEOZDIZ, B 4310 F I F
EFNLOEAIZ, UTD@), G)D 2 2OBFREZBMTHIET, K621 ODLIRETFTN
EREL, Ny IF¥ AT IR F Y A7 ur RAZBITARFBRIEOXN S LT 5.
(@ vBPyrYVU— U A ERMAR MR OFRIZIBNT, B LIZWEERD
RigrRy THE] &, ZTOERICLER, xR ol o HkE, A4
YT 7 X — R BITE AR RBER TR LI BB AR
®) Yy IV I)—DYF T VY= BT F VA ERERT DTy 7YY =00
HELTLBL0T, ST 70TV A0ERDERELAAL T 7 F—D
1TEh DB,
RNy P HRXY AT 4 TR T IVFAOETNIBNT, B, nYy 7Y ) —Zv U4
SERIZEDAERL LT, Y7V F U AMTEEOERELTEZLD. Lo T, N
VX AT A VT RF VAT MCBNTH T VT U ACEEN BRI, 7
FYVAERIETBFTY V=1, BT FIVFDRA M=V =T (], HEERTT VA
OV T F U FARYESET T VT Y FICHY T B “scenario” / — K & EIZATRET 5
“scenario_component”/ — FR O, & 2 R —FR v MIE £ D Expression Level D/ — K
LUy, T FVAXEFD, Y7V AIHYTIER 2800 LT 5.



130
62 Ny lXx AT 4 IR F Y ARATEDOT-DOUF U ADET VL

A model of the scenario

Plot models of the scenario

(c) |Storylines

(a)
(m’;rft~\\\“““‘4”
ogic tree (L /
\,/v\___—/ \  g e

Problem P 2 9 b ¢

V5

A-"':s ub tree of the
A sub tree of the "\ logic tree
L\ logictree /

(Scenarios/Sub Scenarios)

\
Scenario Level :
|
/

R e e e e e

it e S i

Expression Level "a Data Level Simulator
(Clauses) (Slmulator and Input/Output Data)

I

Documented Scenario

B 621 Ny 7% AT 4 Y IR F Y ADEF N

622" B S e

0y Y — KIS, WEEZGRBEAICON - REHAERIC, ZOmBERER % #E
MTREALEZLOTHD. MERE, BN—FB, 2F—5S &wot“ﬂm&m*

X0 - BT 2IT O BRIC, TOXMGIZEE L 7aEE, FRMOMBNRS22n Y 2> Y
— IR T A 2 LT, FOoYEICEE L -ME, FRMOMERRIARICHIETE S
[63].

AFETIE, ahRo®@Y, v U A< Rl EEROFRICIBWT, ER LWV
koREERST TBE) &, TOERICLER, RhptR ETREE HHKkRE, A (>
T =R AHITEHEREBAR CER LI-BENERT. AFECBT ey vy 7Y Y —
TS/ — FiX, BEE, BEERICKLERBRE, &4, T8HRE, H50VIEEN6
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62 Ny IFx ¥ AT 4V IEF Y ARFARBOIDDOVT ) ADOET AL

DFRERMERL, V7 3Enb0OMOFL REGRERTbOLTS. /—F&U V7
DEZFBER 62.1 LR 622177

AFECBNTE Yy YU —28HT 5/ — FigiE, oYy sV ) —KEEZHERTS
J—F&, J—NOBRERIICHBYT S/ — Ko 2 BEEAERT . fiE I, BEEER
¥/ — Narget’ &, THLISDOHIRE, FiF, ITBIZ K “event”, “basic event”, “undeveloped
event” DA EF 4 I A, BFITITRERIE K T “rationale”/ — N2 ERTD. vy sV
—ZBWT, THUEBRT2ZMNERRWERER, — FEfld /) — REXBIT L5720,
FTA(Fault Tree Analysis)[64]i28iT 5/ — FOEZEEZSHRL TRE TRV — F&RT
“event” / — K&, Rilt / — K% F I3 “basic event”, “undeveloped event”{\Z[X 53 5.

5, rYY Y V—DY I ATBEERTD. HD/ — NICHETDHRE, &M
TERRETBDIZEFDRERE > TWB ) — RBRIKICEET HILERNH D DD, H
HNEEND | DTHERAETHIZRVOPEFRIICIIRRAT 572012, FTA ICHVGH
ZHBHEETE22B L CHEEEMRIC AND, OR ORBIZFHRETS. BiZ, /— FRLH
FERICE X 220y, 209 BfR & “asynchronous “V 712 K-> TRET 3. £, n¥or v
U —D4% ) — RORBBIEZIRTSZHIZ, “support” ) > 712X - T, “rationale”/ — N
tavy sV —EEBIRT 5 — FeERT 5.

£ 621 vl rsVU—0)— RFOHHA

2AT B

target The condition that the designer want to achieve in the future envisioned

in the scenario. It is correspond to the “target” in the problem.

event An event, condition, or action required to achieve the target.

basic event An “event” which cannot unfolded anymore. Namely, a basic event is a

terminal of the logic tree.

undeveloped event An “event” which cannot be unfolded currently, because of lack of
information or needs. Namely, an undeveloped event is a terminal of the

logic tree.

rationale A rationale why an event, condition, or action is unfolded in the logic

tree.
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F 622V Y—DY) I OHE

ZAT E#
AND (4, B) A node B is causally derived from a node 4. The upper node A occurs
when all lower nodes (node B) occurs.
OR (4, B) A node B is causally derived from a node 4. The upper node 4 occurs
when all lower nodes B occurs.
asynchronous (4, B) A node 4 and a node B do not occur simultaneously.
support (4, B) Anode 4 is a rationale of a node B.

EbiZ, vy IV Y —ERWEV T Y AOBBLREREETEEDIL, /—FEY
YK L THEUANOREEZEMT S, J— FOBHIZOWTIEE 623, U270k
IOWTIHER 624 1T7R7.

J— R LT, v¥y sV ) —ORBREORICHIEEROLELRMG 2 BRMICERT
HIENTEDLIE, /—FOUT7IV—W : BUR, HEETE, BREAKROERT
“category” BMEE EET 5. “category” BIMEDEITRHEFEF TERL, uvvy 7V —%1%
T D% — FICEB LEERETS. REFRIEE LV T IV — BT 2 HIKF,
178, FHEEREBETEDZLIC/— REERTS. £, “key”, “controrable”’BIEIE, Zh
Fiv, — NHRBEEERDEFZRED TS/ — RTHEINED, YFIZTDAA LTI X
—ED )/ — FICHE T HHERE, 178, KE2zBRETRETHINENERT. 20 2 D
DRBREIZEL ST, BV v 7 VY —ZESWT YT U A OBRERETHIEEOZELZITY.

Uzl Tit, RRBEFRERT Y V7 TRz 2 D0/ — FOFREEICRRZEN
b DEDE“timelag” BYETERIT S, 2Ky, uly 7Y —RND/ — FEERNIC
810 40F, kB eBITERESEIT 5.

* 623 /—FoORHE

B4 e
key The node is an key event or not. It has value “yes” or “not.”
controllable Event, action, or condition indicated by a node is controllable or not by

the main actor of the scenario.

category The category of the node, such as “consumer behavior,” “policy action,”

or “natural phenomenon.” The values of “category” is defined by the

designers.
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K 624 VI DBEM

B4 it

timelag The causal relation has time lag between the two connected nodes. It has

value “yes” or “not.”

623 AOSyHVY—LEELITIVAZBERITEI VY

AFETEIFIAOEBBIIBWTEBELZe Yy 7Y ) —ZESNWT, &by
T HERTALXERITH. ZORMBRECBOVTRET Iy Y ) — @& T
AR B F B TRASIC RE T 572012, 523 HTHRZE L =“deploy(4,B)” Y > 7 & v
T, a7V U—RND /) — KA »b, &L T Y AN Expression Level D/ — K B 23
BHIWTWAZ LE2RET S,

624 NYTXXYRTF4VTIFIFOGT T I EE

AFZE T, 4.3.2 EHCHLE U2 #Er0 50 R E D Scenario Level EC, Ny 7%y A7 1
PIFVFOYFTFIUAER 622 DLICKRETD. ThbL, V7)Y AIIRER
FETH Dproblem” ZAA & L, HIEL T2 [RDOKE L “targeted future vision”|ZHi <. KIZ
B fR“current state”?> 54T iBFE“ransition path” % i L CTHIKk I end state” E TANEFT M)
BB X 4. BIZ, “targeted future vision” & “end state” % HL#Z, 43#7 35 Z & TRFRME 1 Z
FR ST 8 5 A “discussion” Tatgam L, BRIV 7 20 U A OFEFR D3 “conclusion” | Z FER
5.
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"""""""""""""""""""""""""""""""""""""""" blem |
problem hypothesis _____F}_r_f_’___?f_'_‘_-__:
'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.}’ﬁ;‘.‘.‘.'.'.'.'.’.'.'.'.'.’.'.'.'.'.'.'.'.'.'.}x‘.“.‘.'.'.'.'.'.'.'.'.’.'.'.'.'.'.' t """" t = df t ———
/| : targeted future vision
L A e v
: 4 / hypothesis H
:i|_hypothesis |t oot  (under targeted future vision) |
\ ‘ R g ™~ hterfature
hypothesis hypothesis

..............................................................................................

hypothesis
(under current state)

literature

hypothe5|s

hypotheS|s

hypothesis i (under transition path)

I~

simulation
(under transition path)

simulator

result

R T}

derived_fact

derived_fact hypothesns """""""""" :
- — i - : conclusion |
g conclusion gonelusion®| "ot .

Expression Node | : “scenario_component” Node !

K 622 N IXX AT AV TF I ADOHT TV ADEAREE
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63 Ny VXY AT 4 IRUFYARETEER

63 NYIXVYRT 4IRS YFBRETOER

631 BETOvRDEEKE

AEETERETAHANRNY VXY AT 4 7RI F Y AFBF 7T ot A% 63.1127"7 . Phase
1 OEERFEICBWT, TV FREHEFIR VUV ALRICERT2E RV T U A DIERE
WM RBRETS. £, YT UARTAY 7 v X MYICHER, BRT 21 REBEOHA
LB F U ADEEYL Phase 1 THET H. KRIZ Phase 2 1IZBWT, RKEFEIZIBENOH
BASREEZToTuYy 7YV ) —2BEL, BELEY vy 7 VY —hbX—A N2 b
ERELTYH Y Y —2HIBTA 221k, VTV AOEKEET T FTIADR —
U—S5 4 v EERT A, BEIZPhase 3 I2BWT, A b=V =54 L EHEIZLDD, i
FTARYT VI —nL/ YT AEREL, BV TV AOKREEHR TS, LUE3
ODT A RTEY, VU AEEBERMICEREHTS.

DT, AR EWITREEDFIROEY a v 20 OTBHEBEAXRET 57
DI, VFUAENRy I Xy AT 4V ITRITHRFTIHEEHE LTETTERAT v
DTS,
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Backcasting Type
Scenario Design
Process
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to Design the Scenario
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Scenario
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Problem of a Scenario

otting
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Idea
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Support by *
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a Logic Tree
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Logic Tree
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Key Events

v
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Describing storylines
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Future Visions of Sub ‘S
Scenarios =5
Sub Scenario ' o E
s 0T c
Desscrlptlon Step 7: Describing the {\AA 823
upport uld o =0
Transition Paths of Sub c ol e
Based on the : = =0
Lodi Scenarios s o5
ogic Tree = = B 4
Y B = E o
: = ®
Step 8: Concluding the S ]
Sub Scenarios a3 g
(=] w
Step 9: Concluding the
Scenario g
A N 4 q,
< £3,
Step 10: Describing the N B b 25%
Scenario Document § 2ES
T = = %]
VNV Wi ia
o

X 631 Ny 7 FX¥ AT 4RI FVAREF TR



137
63 NRuIXX AT 4 IRV FY AR TR

632 Phasel LF A DREERE

Step1 U A DORERE

LF Y FREOBRAIDAT o FIZBWT, YT U AREHEFTT Y AOMBEREETTS .
IDORART v CHREEL, FANERHT I LA NIV T EBLTC, YFUFD
OHBREP RN T A DI IOV F U AHFHTBWTED L S 2T U T %2 ED 2 2R
L. #OMRYE 432 OFERICEETS. Zhic kv, #FHE X Phase 2, Phase3 TE
ZAHREEHEARRELTS. flTZ 2R, TRETRRE a4 En5 24
MNUEBREL, AAYT77EZ— LT IKRAWH] %, VFIFTHRTERLEZVWEEL LT,
MkEFEROEBEEETS. ] 2RETS.

6.3.3 Phase2 R b—1)—35 4 o DEgik

Phase 2 CEEEHF IR L TWA LT UABED L I RERICOVTEN:, DXL H7%
Y7 oFUANOREREINE1E2RETS. Phase 2 iL Step2 225 Step 5 D4 AT v 7 & 5@
T, BEMLORENTERICL-Tedy 7Y U —%2EEL, BELEZn Yy sV
—ZESWTIUTF YV A OBREREL, EF T FIADOA NV —F A L ZRILT 5.

Step2 BT v 7YY —DREE

Step 2 THREEIL, VT U ARV THEEL T 2ERkG L BITERETHERT 5720,
Phase 1 TRE L7 BEOEROVELGE 2V vy 7Y I — BT, vly sV ) —0
BRI TOFIRTETT 5. _

(1) BEXEAOrget” /) —RFE LT, TL—rR =3I 707 —%, BROINE,
S EAT> CEEERICLERHEE, &M, THZFARL Yy 7Y ) —0
“event” / — N &35, HiT“%arget”/ — K &“event”/ — FORMICERERY » 7 28
s D,

(2) FLU“event” / — FD 5 b, U ARNTINLLERF L &3 5IR8E, 178,
YT ALOEBIRL, Fhbii“undeveloped event” / — R &%, £/, &
BT & 720/ — KiX“basic event” / — FiZ7 5.

(3) (1), QDFER, “event”/ — F& Liztsk®E, &M, TBOKERE, H25WVILEROSHM
ERBLDERIIHMEL, TNOLARRBERY 7 THRT 5.

LEQEG)ERVIRT I s Tr Yy 7Y Y — 2L, RRMRPREERICL > TR
sefe, BATRBREHEBET S, “event”/ — FOEH, “undeveloped event”~DEI Y 212, [
BEEMEICRR L VT U FORMESEELSEZ TV, HAVWEZNHLICEHEAND LA
1%, “rationale” / — RIZESR L, 343495/ — K &“support”’V » 7 THH T 5.

BELI-o Yy 7V —0fZR 632177, ZoflicksnTid, BETHS KA
BEOEEFEPEETS. ) "OFOEROEDICLELRERE LT, BTG —Y
2ERREET S, ), TBEERTERY—E 22T 5., TRREZED 5.1, [BRAPEARBS
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nTWs. | 22, T bofiz“logically OR U v 7%k L TW5., EIiZ, ZovyFY
BT TEERITEY— A2 RET 2. ) IZOVWTIE I EREY LianZ L&
L, Z®/— KZ%Z“undevloped event”t L7z. %% L7z event” / — NDJRRA & 72 5 EM %
WZHIZET A L THREMARERALZITY, vl vy 7YY —%2BELTWS., ZOFT l(a)
WHTIXEGFEOSEAHBET 5. ) 1T NLLEER T 220 /2% (T asic event” |2, [(b)PESF
BHETH LWE DR A 2AEAHT. | 2B LAHEB L L TBEORBHICKENFEL T
WABEWIEENRHDT-D, [ORBMIZIZ4 2OKRENRSHS. | %“rationale” / — K& LT
BANL, ()5 (b)iZ“support” U > 7 ZHie L T\ 5.

Suita city
| offers
administrative
services. Suita city gives
rise to
regulation.

Suita city Eﬂ_J
attracts Currently,

existing there is four
companies. universities in
B targett () AND Suita.
- even
OR
|:| basic event Q o
-—-a8U
[[] undeveloped event PP
D rationale

X 632 2y 7YY —Df
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Step 3 ¥ —A X FDER

Yy sV —DEEDKRIL, X—A X NOBREIT). ZhiL, Step3 DT IV AD
HEREEDO PIEBE L LTITI LD THD. F—A XU bOERIT THERED X D IT#E
RENBZNERESTE /) —F)THY, &7 F ) FAohbb2sar27 b Tohb.
TORAT v TICBWTENRFERELRDZDIITL—A =3I THY, Stepl TREL
7= F U ADBREAMRLEESR LoD, Yy VU —D)— FALLF—A XU b &
BT 5.

K 6.3.3 Tit, (AEAREAHENTWS. | & I(BMREHITFELERE TRT WG
Lo TW3. | LT NOMREFNIEEBAERESES. ] O3 DD%vent”/ — Rz ¥
—A R RELTERLTWS.

Sub tree B

city

Suita city
| offers
administrative
SOLYICOS: Suita city gives
rise to
regulation.

Sub tree A

Suita city
attracts Currently,
existing there is four
companies. universities in
[ target () AND Suita.
- event
OR
|:| basic event Q ol
[] undeveloped event e
[:] rationale

633 F— AV FORBIREYTY Y —DHH
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Step4 T VU FHROBE

ZDAT v T TREHEIT Step 3 THEIRL =X —A XU MMZESWT, VU A ORER,
Thbb, VIFIAREENRZ VT FIAOREZNNREDL S Y T FIFTHD
DERET D.
:@2?y7fd,ﬁ&@ﬁbt%—%ﬂykﬂgdhf,DVyﬁVU—@¢mBﬁ
TV Y =TS 7YY oIS A R PO — RETFR ) — FEE
5T LIiCEoTITS. ORI, REBERY 7 B“AND” THBHEITIE, TLEh 2L
TO/—REYV 7YV —CHBMICEEN S, “OR’OBEICIE, FRFEEHTF . —
REGHTY I —ICEDANENERETS. £, LAY 7YY —HNIZEEND /) —
RO & 72 Brationale” / — R HH TV U —2&H D, 22T, BEOXF—A v ks
51200 7YY —%HHLTHRW. FIXIEK 6338V TIE, F—A X2 hA), B)
D2O2DF—AXY NelAHELEEZET, 7V —AZRHLTWA.

Step5 R b—U—F A DR

Phase 2 D& H%IZ, WIH L2 7V U —ZESWTY TV F U A E2BRL, &3 7FY
AOWEEZTNETNDOA M=V —F A TRk T 5.

IDRAT v FTREEFL, HLEY 7Y —0FMLEEIC ) — FE2ERL, /—F
WWEoTREEINTWDHRE, &, THEZEEGTRRL, EFo¥T7F) HzEn
TEDXDIBRHRENRED LS ITHEBE L TRELERINIONOMEE, 7 U4
DA R —=F A NIRRT H. 22T, A=Y —F 128 b T <z HkE, &4,
THEERRT28BHLE LAUL, ¥ 7YV —DHF0 /) — FORNEE2L2TERLEZBECITY
TUFVADEERFICROBRVERREL ZoTLEIZENHD. A=V =T
ERBLEBIZINESRL, 371 FONELIRNICERT S48 0115, B&#%
R LY T YV ADR =1 —F 4 DA% Expression Level D/ — RIZRR L,
BTV =D — R b3 % Expression Level @/ — RiZIaAyo Tedeploy” U > 7 %
Bt 5.

M 6330uyy sy Y=Y 7y —2flicEse, 4TV I —AZEEND S —F%E
BRLTEN S ONAZEEMT, [EREETH LV EYXARERHENTEY, Hi
RENEHE LSV TBRAERH SN TWS. RFICHEMEERRZ BTS20, KA
EFELEFETRTWEHERoTWD. ) EF TV FIFADRAN—Y —F A4 U EFTERT 5.
MR LEZA =V —=F A v E2BRBL2D, ZTOV 7Y FToLasr [EHFMAROERH
FUF) ERETAH. BEIL, vyl —EOWTERLEZA M=V —F 14 A
DR THARERREIET S0, RATIEFELEFECOTWEINICR> T3, |
23, 2 -2 D“hypothesis” / — K & & DR D“logical jump’V 7 & L TRIBEINTWA(K 6.3.4
B ).
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Sub scenario Descriptions in Logic tree
(Structured the storyline (Sub tree A)
scenario) ‘
hypothesis A
_ yp- - 1 ! deploy Suita city is a
Slwta ‘t:'ty is a good ~ good place to
gha:f;re?‘.ralse ~ raise children.
A A
Iogical_jum;]
hypothesis ’
Suita city supports ‘ deplo } Suita city
child care facilities. —supports child
. care facilities.
X 634 Yy 7YV —0bDA M—=U—5A DREDH]

6.3.4 Phase3 T F A DFEFMODIEHR

FUARHDOREED T A AL LT, YFUAOFEMERLTS. 0724 XTE
W, ETEREME L, Phase 2 DERZICHIEB LY7o FITETH 7Y Y —i2EKS
WT, £ 7o F U A EdRT 5. mdoIEFIIETT v Y FofEkG, BITEE, £
LCHT v I AofmThs. @ﬁﬂ&@ﬁ NIBUR S REMIES M TRET 5. &
BT F U F RIS, TomEEERE L Ty U A eRoiimre ST 5.

Step 6 V7V A DFRBOFTIER

1) vv¥y sV ) —~DOKHZEDRE

&Y 7T U AORKRGEERT IEOTHAVERIEL LT, Phase 2 TREALLR Y Y7
VY — IR ARERZBINTS. T2bb, vnvy 7YY —HNO/— FNICHAET K
=, ZF, [TE T U A Tl < k4 “targeted future vision”, BiiK“current state”, 1Tl
F“transition path”, Ff&IKfE“end state”® FAUTIRT 2D E WD DD, U 7 THEE
iz 2 o0/ — RFOFRAEIL, BRIENHINEIDERETH. ZORGHEEILX, ovy
Y —HDY 7R LT, “timelag” BEDH AR ET 5 Z LICL > TIT Y.

(2) kg oE
T F VAT RS TV Y=, R b= =T b, YT FIUFTERLL
WG oREM 2, &L T U 4 D “targeted future vision” 9%, Step 6 DI
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TH 7Y —HDOY U7 ICEBZENREENTWEDT, THIZESWTH TV U —HD
J— R0 oL, B TEMEIICEETIERETILOZRIRNL, ZhbnbiEiElky
7 U AP Expression Level / — K& B, §EMkT2(m Yy 7Y U =KD/ — Ro b
{t, FBBA &7~ Expression Level / — RiZiZ“deploy” V) > 7 ZHfe T 5). FHITMA T, &
SV U —nGREEALE =R 7 ICEINEREHE, HDVITRILOT B1E
(B ke )& BNt 5.

LT, K634 TRBLAEA M=V —F A OftbEEIz, HEEHAOETRE S F
U] OREBOFMETERL TWAHIER 6.3.5I1C7RT. %m , P TV U—A DOFNDG,
MRETFIZFE T LR TVEFTICR>TW5. | Z2idd& THEMIOKETHS & LTH
VY. A= =4 ZBNT I[@KETIEFLELEFTTRTWVERIZR> TV, |
ORHLLE LT, I(bRETHNONHEOEIZ+STHD. ] ZBML, [()FLbDWVHFEK
HNIKRATHIZE B LTL 5. EWHIREBICOVWToORRZEBMT 5. B2, [(dWKREFD
HEV—ERAZOWVWTHDT—HF | %“literature” / — F & LCEML, 2RT2Z LT, (b)

PRSI TVWA

Future vision of the sub scenario | || Logic tree |
(Structured scenario) (Sub tree A)
c
hypothesis ’ (©)

Families have
children move into

Suita city.
Descriptions in
\ the storyline

\
| a) | hypothesis J dl
= - e
logical_jump Suita city is a goo =

place to raise
children.

The number of
kindergarten in Suita
is enough.

X 6.3.5 %7 7V Ak DOFER

Step7 V7V A OBITEEROLR
Ny 7 XX AT 4 VRV F UAFFHIR T, 73T U FOBITBRER, RPICH
U7 BAE L4 B k(% “targeted future vision” & &K E“end state” & 92 Z & TR
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BOERDOIZDIIHNELREERPRETHDICERT S, T2 TIHEY, “targeted future
vision” TRk LI EHDOBFRIZOWTHRER E&21TV, BIR A “current state”IZFEiR 3 5. £
DI, “targeted future vision” & “current state” % [k - 7347 L C, £OMZHED 57204
BELR55M%, IS TRF TV VLA M=V —F A4 R TA FT A& LT, “ransition
path”lZFk 5. ZORRE LT EDENTZEEAIZIREE 2 “end state” ([ZFER T 5.

6.3.6 154 Tik, “targeted future vision” TRV TIREMERRIZOW TR L7z Z &
SIRBHER DEIRIZ OV THHEEITY, “current state” =2 >R —R ¥ MZ [(2)2010 {FEAE,
RHETHOFEBERHRITD 2] W) EEER“act”/ — N& LT T 5. KIZ, “transition
path”IZ LC, m¥y 7Y U —RNO REATAMREEREZZETS.] &WD /—Fhb,

(o) FIEFASLORE MR ICHBIEEZHT. ) CVWIHRBMERERRAL, 2200 [(OFRER
FOBMEMNT 5. ) LWV R EREORBICLVENTS. b)& (RO Z 0EHERIT
“logical_jump” U > 7 THRHET S, HHKIC, BITBBREZR-EIIREE “end state” | ZFRR 5.
ZOFITIE, REFRMEALZILICE ST [(@Y/NEIWFELRVDIREDS 1T T
B EWHREEEE, b, (B-FOESE LS. ] LD, “targeted future
vision” THRE STV - HEIER 2 8H LT\ 5.
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Transition bath of the sﬁb scenafio ] TLoglctreeY ]
(Structured scenario) (Sub tree A)
L S A e s-;'u;%\;&"z end state I R |
| o e e ‘
] hypothesis | (o) B ::'~'.'~. e .:};:;::"C':;i'i:;
|| | The number of R % @'
|| | latchkey child :E.;.g;%: f:g:;:“ e
|| increases. [ Cxn
L= e
R ————{u)
"::}l i.!-“ W “ln :‘ O " hyp°theSIs I :
i Cn s ,,3.."’ o A =
e | |Many families with
e e e ééﬁ'ﬁ small children are
e .:3_:_ 555::1" }v two incomed.
Cw -

hypothesis | I (c)

The number of child
care facilities
increases.

logical_jump
T il

_ | (b)
hypothesis [ ‘

Suita city subsidizes
private child care
facilities.

logical_jump

transition path

X 6.3.6 7 7 U A@ATER)DFERH

Step 8 V7 VU ADfERRAHT

Step 6,7 DFIETHEY 7T U A OfFkE EBITRBREZTLEL, BRBEICET T VT U 4D
fEmA M T 5. 20 AT v 7 “targeted future vision” & “end state” D Hi - SpHric L - TH
BEOER FTREME 231 L, ZF Ol “discussion”|[ZFtik L, 7 v F U A ofEma st 7
2 F U Fd“conclusion” = IR — % v hNIZEEHR T 5.

6.3.7 OFITIL, “end state’ CEH L7 [ FHNMT 5. ] EWIHRAMND,
“discussion”|Z, MKAM TIXFEOHENRE(LT I LR LW BLELTRT 5.
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DEER %

W

Sju=
&

ZiTLT, 77040

it 2 D

Sub scenario (Structured scenario)

Description deployed F—1

in end state.

W RN R e e m e W

The number of
latchkey child
increases.

hypothesis

Many families with
small children are
two incomed.

| R

R IoglcaI_Jump‘

.| endstate

hypothesis ‘

Family form may
change in Suita city

145

discussion

X 6.3.7 7 FVADE L DIEEDOH

Step 9 7 U & Oftam )
SF Y AREOBKBED AT v 7 & LT, Step 8 TRtk L& 7 +F U A O %
L, MBERELRS LAabERN oI ) Aefofkimz Hd

6.3.5 Phased ¥F A XEDGR
Step 10: >V A XFEDFR

Phase 3 DFER L LT, ¥ F VA DMz L&k 7 ) A% 65, Phase 3 [TamEl
BERLETITbA TS, ZOMERTHAIME ST Y AEXEEL LTELT L L
BRFTNLDEIEREBRW, FIC, IOAT v FIRBVWTXEL LTHERASLT LI
Expression Level ./ — K& L TR SN DB OH O CF EONEF 2 AN 2, 8B
SR LR TR THH T U ALEERTRT 2. BHEIC, #Elky T ) A oiE
biERErtkxEY, Y FIALEEZHNTS.
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64 NI TXXATA VTRV IFRHIBERAT L

AHITHE, 63 HICRELARIH TR EHERETETL, 62 fiTh~ v F VA4
ETNEBETIEDORATEBREL LTHE LAY 7 X2 R T 4 V7RIV F U 438
AXEL AT MZOVTIAR S,

641 RTLER
KETIE, Ny Ix¥ AT 4 7R U ARAIE Y AT LOEFBRIZONTIHRNS.
DY AT AL 3S Simulator —H# & LT, Microsoft #£> Windows OS £ 12 Visual C#[56]
ERWTEET S, ZOVATLAOT—FF 7 Fr—1IR 6410 X 3I2RY, UTFD4->
DY =N INS.

1. Scenario Design Manager (BC type) : ¥ AT AREDEREITH Y —/L. DK Y —
MEZ DY —NinbEE L, V7T AREOEBRIEZERTS. i, &Y—n
TEET DV T VA ETLVORZERB CTESHEOEERLITY.

2. Problem Editor : >V AORIEREE FE(TTH72DITHNE Y — L.

Logic Tree Editor : = > 7 I —DEEZATVY, TV FOERERET HY —L.
AR—=V—=F4 L OFEEL DY — L ETETTS.

4. Scenario Structural Description Support System : %7 v+ U O A &L TV 4
ELTRRETH7DDY—)b. 3.6 HiTHRATZMEIMEP SO L THERATS.

LI, 642 HIZBWCV T Y FEFADYAT L ETOERESR, 643 H)D 6.4.6 HIZ

BWTHY — /L OFBEIZ DN TIRA S,



6.4

147

Ry Ry AT 4 YU F Y ARIKB Y AT L

BC type Scenario Design Support System
— = p Control
B —p Data
Scenario Design Manager (BC type)
v 5 v
Problem Editor 4—":——> Logic Tree Editor
| . 7
v v
Scenario Structural Description
Support System

Structured Scenario
(XML Document)

K 6.4.1 Ny 7 Xx AT 4 TR F U FRE LBV AT LOEK

642 T—AEE

SOV AT ATIE,  3S Simulator DY — L & [EEEIZ, 62 Bi Tl 7=/ Ny 7 F ¥ AT
AV TR F )V ADETNVE, ETLOEERBERIIHIST D XML 7 7 A V[55]&, £h
5HAER L THEM L7 Windows VAT A EDT7 404 L LTEHERETK 642 DX I

FKHYZ., TATXEXYARAT 4T F U FET LR, VY A4LE0F ook

o7+ VDT, F ) ARICEENDEGRT — & 2 {_7F LT- image 7+ VZ L ET
LNDOEZBEZEEHEMA LY xml 77 A NVEEH L xml 74V F &2EL. xml 7 /W FHNOK
XML 7 7 A WMTILL T O@EY ThD.

configurations.xml : > U A @%Ft OMEHIRN A4 FHE S 5 729 D7 — & . Scenario Design
Manager (BC type) CHE{ET 5.

problem.xml : > U A OREA 17 L7z XML 7 7 A /L. Problem Editor % 1\ THf
8, w7 —¥E2RET 5.

deploylinks.xml: > 7 U A€ 7 /LINOEE L&k 7 Y A D Expression Level O / —
K % BAEAT 1 % “deploy” Y 7 Z 46413 5. Scenario Design Manager }2 Of Logic Tree
Editor CHET 5.

logictree.xml : ¥y 7Y U —%{ffF L7z XML 7 7 A /L. Logic Tree Editor £7>5
B 5.

storylinexml : 7 U A0k E, Y72 ) AD4GH, A M=) —FA 2 FKF
L7- XML 7 7 A Jv. Logic Tree Editor TH{EX 7 %.

ScenarioName.xml : #&{k>F U A7 7 A /L.



148
64 Ny I XX AT A TR F ) ARFIES AT A

Ve £
‘

ScenarioName

configurations.xml

= problem.xml

deploylinks.xml

=

==
logictree.xml

[

storyline.xml

ScenarioName.xml
(structured scenario)

642 Ny VXX AT 4 TR F VAT NORET +/VZHERK)
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6.4.3 Scenario Design Manager (BC type)

Scenario Design Manager (BC type)lX, /N 7 ¥ ¥ A7 4 v 7RI+ U ARG AR & A7 4
ZRE L-BICRNCERINDEY— AV THY, RSBV AT LE2EROEHRY =L TH
5.*@9~»@Wﬁ@ﬂ643@t5t&@ LUT OR%REZ 7 0.

1. @& 52U ARG OBLs, REHER THE L7 T Y FOER)
FEhgth o> F U A ORTE
> U ARkt OERR L O EEE
EYTE D a— LORE), FE(E—Y— /o _EEEOXLE, V—LETOT—#

DBEE A )

T7bb, RFIZOV—LEREL, PFTVFOT—FERMILICT A5 Z2ER
FTBH5ZETYFTYAOT— ¥ EFHAAL. FEHOEBRIIT, &Y — L ORBIR Y V3 H
PEENENEI DI > TEEHIN, FILETH-oTHLT BRI ST T U A O
HETHZENTE S, EBIKIIT configurations.xml [ZPRIFT 5. Fet&EIXZZOY—L Lk
DREEW LTV T IVAETNVOZFEREBRET Y- V2 E#BTS. £Y— /N TOM
HEHhEZTY—NL%B U BBEIC, Scenario Design Manager 133 U A€ 7 /LN O R TH
BHEEHZ(T .

e

s Title of the scenario
| to be designed.
Scenario Title 4 (Title is edited in
Open Problem RE Mg A 2050 | Problem Editor)
Editor |
\\
Gosn Lodle Seldsy an element of scenario |
Tree Editor é\[ Froblems e
other tools.

5 S - (It is enabled based
pen Scenario : : on the progress of
Strucioral Logic Tree and Scenario Structure scenazo gesign)
Description
Support
System

X 6.4.3 BC type Scenario Design Manager D A7 J— 3 3 v b
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6.4.4 Problem Editor

Problem Editor i Phase | DI EREEZ FEITTH7-DDOY— L ThHY, X 644 DX 7aA
VE =Tz —REREO. REFIET LV A NI USRI E o TR LY T F D
MEOEELRL, ETFA MRy 7 AZATTS.

Z DY —MTEPNTZNEINL, Scenario Design Manager DESMEEFERELFAL T,
Logic Tree Editor & Scenario Structural Description Support System (2%t L TIRBL X1 5.

Logic Tree Editor ~i%, IERED > b7V FDOBEE L BEOKERIL, v VU AHTE
FBRMHROERANAE % logictreexml (2R 5. S FUADEEEIRY v 7Y U —ZBW
Tetarget” /) — NICEH SN, Py sV U —DpR/ —Réhd, £72, BEORERNL
& ATfRiT “rationale” / — FICE# I 5. BEEORERIAL AW X7 “rationale” / — Fix
“support” J > 7 12 & o Ttarget” / — RIZHEIE R SN 5.

Scenario Structural Description Support System (2%t U Ti¥, MEZREONRFICE S #EEL
VT Y FORKEZROEREZITY. TOV—AVCANENEAEIR, BEEALE0 TEElL
UF Y AR B R UEBRIC, Z0vF Y F o2k ER T “scenario” / — Rtitle &
WE %L AT & L THE D“cenario” / — F) & “problem” 2 AR —x >~/ — F&{ER L,
“objective”, “background”Z A3 TV % PIZ % Expression Level ®*“problem” / — N % {ER% L
THEL ST U NIRRT 5.
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Generate problem descriptions in Structured Scenario based on

S R ey the what is described on Problem Editor.
3.
Propiemedit

File(F) Edit(E) | Reflect Structured Scenariol

/| Title of the scenario

Title
s 42050 = Objective of the
scenario
mROFEES(L, HEEFERET . Background of the
; =1 scenario

| Target of the

Backzrcmd Reason for setting this target scenario
REZEH, H2oOEEE, EEOZR P —iEBEFLT, ELIDHSIFRO .
(#')ﬁ!d)ﬁ? sgwg_f s f‘ﬁ%&%&ég =P‘L’Fﬁ 0)87 ’Fﬁ.tét&,tﬂ%‘:
o RO e e -l Rosnanionsdtg
TORE (380 ‘CL\IN&ﬁ L. - - the target
Start Year 2010 Assumptions of this scenario :
S0 LIRE R - BRETHSR. - Assumptions of the
EERC ] scenario
Region "REBT
Start year of the
REBH scenario
pokre: s ons ackor I beg End year of the
: scenario
hE
- Targeted region of
the scenario
Actors of the Main actor of the

scenario scenario

6.4.4 Problem Editor D X7 V—Vv 3 v k

6.4.5 Logic Tree Editor

Logic Tree Editor /%, #% &7 &1 2@ Phase 2 (Step 2~5)%E(TT2HY— /L ThV, rY Y
I Y —mHMWIT77E L TREMICRELL, &FHHEICH L TEoRERRE( —F, UV
7 OIERL, MR, M, F—A N2 FORIVRER) ZIRELT 5. Z OBEEEIX Step 2, 3 & FEAT
+ % Logic Tree Editor €— K &, Step4, 5 #5177 % Scenario Structure Editor &— N2 T

2, UTFIBWTHIZID2 2ONEIZESWTRRS,
Logic Tree Editor €— F

Logic Tree Editor |Z#%#), Logic Tree Editor €— K& L CREEBIENS. ZOE—FDAZ Y
—r¥ay MIK 6450 K 5I1Ckd. nYy Y Y —DORIERELSMNS, ZOE— KO
REELTIUTOMNRHS.

1. Problem Editor T%E L 7B OHEH 7> H“target” / — R & “rationale” / — N & A §

% bne
2. F—A_U FOBREIET HHRE

1 OHEHEIT 6.4.4 i TuR~723@ ¥ , Scenario Design Manager D ¥ & MEE PEFERE 2 FIH L TFE
BHi5.
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64 N d Xy RTF A4 TRF ) FREHFTIEVAT A

2 OBREICBVWTIE, Yy 7YY —RNO/ — FIBHEZRET DI LICE»Tr Yy s
VY —E R RAENOHTTEZLICEY, F—FIFANRN—DOBREIETS. RET
X % J& M 1T “controllable”, “category”® 2 J&{ETdH 5. “controllable”lZm ¥y 7Y U —(ZF
THHRERLABERE DT IOOBETHE. ZOREZHAWVWDHZLIZE-T, A4
VT IR —DEMETE AEMANE D TRUVONEHRIICRT Z ENTE S, “category”ld,
Ry VY —TEDL I RS, FAEDOZ LI NWTRBLIENERTTLHZODE
HTHD. HHZEBERLTHER - HAELEEITIZLICE ST, F—A N2 MK
ELEWLOZBETS. ChoORMICL > TRREEZDILET, F—AXV 2R
ETAODBEITHILENTES. flé LT ategory’2 2y 7YY — ETRRLE
LDOZEH 6.4.6 (TR

Logic Tree Editor ®— K TH#{EL7=r Y v 7> U —IX, logictreexml IZIRIFSND.

File(F) Display Mode Printto Emf Scenario Structure

Rationale node

Automatically rationale
generated — SR EEHELT
referring A1 LIS RIFR
problem.xml O oPTHEOEE

Target node

Causal link

X 6.4.5 Logic Tree Editor (Logic Tree Editor E— ) DA 7 J— ¥ 3 v b
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|

X 6.4.6 Logic Tree Editor EiZ351F 207 IV —FKR

Scenario Structure Editor €— K

Scenario Structure Editor £ — K T, Logic Tree Editor € — K TEIR L7z ¥ —A ~ 2 MZH
BT BTy E P U—na BTV V=Ml L, ¥ 7T A OaH], AP—0=—34
ZFXET 5. Scenario Structure Editor €— Nz #h4 5 &, 647 THIZHB L2 %7
F U AOLR MIETHF—A XU b, A=Y =T AR EmEAER L,
Mt@n L Hic, ZIIWER LY7o UARRREIND. &KFHED LHO Logic Tree
Editor ETO)D L HICH T F Y AZBIRT B L, 7TV FICHIETEH TV U —h(c)
DEHISRNATA PENTERENDE., F—ARXVIEEDT, YTV I—IZBTD/—
F%&, OXH5CHRBERTLIZLENTES. UEOXIICZDE—RTRET STV
FHERK, $7 > F U A, storylinexml IZfRTFEND.

Scenario Structure Editor & — K ¢ Logic Tree Editor |%, #RE L7z 7 U A ORRIZIE-SW
T, HE{k7F U A PIZ Scenario Level D&% [X 6.4.8 O L 5 ICHEV AT 5. Z OMLEE
1%, Scenario Design Manager DA MEEBRERE A FIH L TEITSND.
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64 Ny I XX AT AT RUF ) ARETE AT L

File(F) DISPiavMode Eu_;tqﬁm, Scenario Structure - ke e Al et B

e — A xﬁ&izﬂzft —

Make New Unk

Edit This Node
1 X Delete This Node
| Add Rationale of This Node
1 Controliability »
Set Category
Active

[ include Sub Scenario ‘
-_— |

| Events included in the selected sub !
| scenario

I Include this event into the selected sub scenario

Ml sub scenario: guuﬁm. LOTVRES

BOAMBCL PSS RUTET AR TE ERBOITLON T RUTHKED, EFFADNS0.
5 L. FaTLEOmD

EUE, EROEAR-LLEEROE

L

NS, ERDR LAY,
;g:ﬂn ELEHT, BFNNSOELIIETE

A0-TANE, AD-3A . (LRSN3R R BT ROPHANES i) R IR S0/ CRRL, RS

o T

755 RCRLOMET BTSN SBITRLTOSE L ELNIAANBRETSHRD.

6.4.7 Logic Tree Editor(Scenario Structure Editor & — R)
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Structure generated
by Problem Editor

scenario

Structure generated
by Logic Tree Editor

sub-scenario A

[ incategori

1 hypoth:

‘1 simulati9n

Node Link
i — consist_of
[ scenario o o
scenario_component compare
- —E — refer

6.4.8 HEIARL SN 5D Scenario Level D#%iE

6.4.6 Scenario Structural Description Support System

TAT XX AT 4 TR F U AR ZE VAT LR, #HEky TV Ao IziTE
e CRs SN F ) AEER R B AT 22 V5. 6.5 H1Tik<5% L 912, Logic
Tree Editor L BHE L THWA Z LIk > T, uY vy sV —%ffofc v U A0 EE
ETY 5.
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65 FEYAFLEMVELF U ARET LR

6.5 XBEVATLERAW=VFUARHTOER

AENTIL, 64 i TR F VAR IERATLAZHNWT 63 HiTH8IT 5% T utk
RAEWIPNZETTHNEIRRS.

Phase 1 ¥V ZORERE

Step 1 ¥V AOMERE

VAT LERNTYT Y F &R ET BRIZIL, =— 323 Scenario Design Manager (BC
type)Z BENT 5. mANZ, V=N ETU T U TN T ORGFHRECTIALERELT
SFY AT ANEERTD. ThUK, FIER 1 b3 ECRIFERY — L 0% Y —
NEFOHT RS ([ 6.43 BR)ZH L TROFIEICHETS.

RIZA—FET V= R b= IROTFT =X OFERZ EE2ITV, VTV oL #EE
L, Z£OfERZEHEL T Problem Editor iZAF1$ 5. MEREDCHEHHEGR 432 2% £ T
PRIE L7214, “Reflect Structured Scenario”#¥fe% EEI LT, VAT ADRMEREOHNEL 1
oYU —LEBELVF Y AICEERAL. T TRETAHVT VA ORBEIITY YT
AR THRBERDOT, 7 F U FTIERL T Y A EED“problem”, “hypothesis” =2 3 7R —
Xy MIFRENS.

FAREERE A4 T L7e & Problem Editor 2 # T3 5. BREHAT CREICEE STV 2 FAEE
TE#AEIE UT=BRIZIE, Scenario Design Manager 25SHBERRE L nY v 7V U —, &k T
U AR CTERAHEEEREZITS.

Phase2 ¥}V ADR h—Y—F 1 OFER

Step2 Yy 7V Y —DORBE

Logic Tree Editor % #2895 &, Problem Editor 73 Step 1 ORIERE TR L7~ BiE, BiE
ORRERIM, FiER T T v 7V Y —IZ KB X Logic Tree Editor IR REN TS, 2—
FIRIBRIN TV S BE="target” / — Kb, TOEEOZERICKLERIRE, 78, &4
ETU—UAR—I VTR oTHEERL, BRAL QW ZditkoTrYy 7Y U —
ERET 5.

Ny IV —RNHABREREINTEDL, F—AXV FOBRREZET IO, BE
WZ& CTcontrollable”, “category” & W9 BMEDEE / — FIZEREL, vy oY V—%5&
RBLRBENLGTS.

Step 3 F—A X hDOFR

Step 2 DT ORERESRUT, =2 —WiXV 72+ ) A THHEE 2V Fk0 BIEZER O 7MW
HEERESREDT HHTE, RE, THLENTHENEHEL, ThEF—A 0 |
& U CEIRT 5. Logic Tree Editor L TEE O D“event” ) — KD key BHEDEEZFHRET S
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TLTHR AR NEEBOBBIRL, BRLEEROXF—A X2 PO, BT
FLHERBETS. V7TV FORZLTREOIEELZ®EVEL, Y7 F U ADKLR
A% —A X2 OB EBEERET S.

Step 4 > U AHERDOIRE

F—g Ry NOMEHRE L-%IZ, 2—Hd Logic Tree Editor % Scenario Structure Editor
wE Y2 B, ZOF— RETHF—A 2 FOMERIT 5 &, Logic Tree Editor 23 % —A
Ny RMESW TSy 2V Y =LY TV Y — 2 BERICHE L, Logic Tree Editor £
WA 54 FVETTA(E 64.7 B2R). ZORET—FEIER LY 7T U FiIcagte/
—REEERN—RERHFTEHZLET, TV FVACHET IV 7YV —2RET 5.
UEoEZICLY, VFUVAOBRERETS.

Step5 A h—Y—F A > Ok

Step 4 THEESNEZH TV U —DFEHRBK 647 THO LI IC—ERREINLOT, ZO
ULy RIPCEF T FVADR M=V —F A %FEIRL, Step3 TIRIRE LY 7T
UV A4%E, A=V —FA 2SR LTHRETS.

Step 5 ETOREICLVHELLEY T U AHERE, £V 7T IADA -V —TF 1,
et B9 7Y U —%&EIT, Logic Tree Editor i Scenario Design Manager D E& M E B RS
%{# > C Scenario Level, Expression Level D&% BHEIAER L, sk TV FICEZALD.
FORE, A=V —FA YT VY —DRNEIL, “targeted future vision”, “transition path”
DENRIEENDI NS RV YD, “uncategorized” & W 5 RO B & R T
“scenario_component”PNiZ & £ 5 Expression Level / — NICHBIRER SN 5. 7V I —¢&
B &4 S 4172 Expression Level / — RO, A7 hit“deploy” Y > 7 % HEIRITEE
9 5.

Phase 3 7Y A DOFMOR

Step 6 V7 F U ADFERBOFER

Scenario Structural Description Support System % E&E 32 &, K 6.5.1 DX 51T Problem
Editor, Logic Tree Editor {Z & - T HE4 K S 7= Scenario Level FREN 5. 2—FidH
7 F Y FEFE T “scenario” / — Kb, FDY 7L VU 4D Expression/Data Level Z B4R L
TERTTD.
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65 XBVATLERAWEVTIIREHToER

Scenario Tool Window  Version Info  StrategyDesignerversion

LSD Viewer Menu  Font Siz git Display Features Classificasion Output

The problem of the
scenario is reflected

P R DRE TR T YA 2050
consist_of consist_of consist_of

Open Expression/Data
Level of this sub
scenario.

 Make New Link
Delete Node
Edit title
| Look Expression/Data Level\
partof

[ The number ain;! conteh?si:f the sui)”scenarios aréireiﬂercted
(They are generated by Logic Tree Editor)

S

X 6.5.1 ¥V AREFZEY AT L ORI WIHE

TTIEXAEIN-MEREL VTV ALEBBEONENSL, ETHTF I AD
“targeted future vision”# 5tk 3 %. $ 7 F IV ATEENAHAV TV I —BLRAI—U—7
A DT targeted future vision”721F T72 < “transition path” b ETr L DARD T, 2—Hi
Logic Tree Editor Ty 7Y U—AND Y 7 [Z4imelag” BEEZREL TRy 7V Y —
WD / — K73 “targeted future vision” & “transition path”® & ZIZ@ T2 O E2EET 5. £0D
%, oy 7Y —n Targeted future vision”|ZJET/ — KORNEFEEK 652 DX HITE
B - FEMI{b L, ZOMRHLA Y% Scenario Structural Description System = TC#Hi> Z & T
“targeted future vision” % stk 3% .
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-

{ '. 2 & E |
1 Add descriptions to the
nodes deployed from

the sub tree

REBTHO REFEITTE

LTS,
by
Deployed from the sub
tree |

TR Ak ST S

PR} Me— R — ] »

652 Yy V) —hbiEElkyT Y ADORMA

Step 7 Y7 ¥V AOBITIRED TR

Iz, “targeted future vision” TIFR D B 5 R & MRAEZ FEIR U 7= % G O Fe ik AR IR
AL, TL—r A =3I/ THBEL, “current state” 2 > AR — R MIZFRE T
%. Z®r X7, Scenario Structural Description Support System (Zf7{E3" % Expression Level
TOHT ITY —5 TR RHEEREZ AV, “targeted future vision” TRk L 72 %t Gt D BUK 23
“current state” TR TE TW2 ), LW oRNBRWVWE D ICEET 5. Z D“targeted
future vision” & “current state” % Lbifz « oHT L, BIfED G BIEAZER T H72OICLER T L %,
0y 7YY —ONEEBEIC LA b “ransition path”: L TiiRk3 5. Z D“transition
path’Z#2C, H7 T U A DEAAIKEEL “end state” & L TREET 5.
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Step 8 V7 v U A ofEEwATT

#HT U AT OFHIZ, “targeted future vision” & “end state” & L —F 3 el LT
BREEAER L TWAENE I o &E1T\, BEL % “discussion” & “conclusion” & L T
FhEFha—¥RRBER L TEY 7 VT ) A EfEmmltT 5. Stepo~8 DFERE L TEY T T
U A OERERONENK 653 DX HITRESND.

wf File Edit ScenarioTool Window Versioninfo StrategyDesignerversion
LSD Viewer Menu  FontSize Edit Display Features Classificasion  Output
-

———

mnslst_ov *  consist_of

part_of
consist_of —

-4— i
V'

557 BRI BLLKED
PPNV
& | |7 Components of a

A
. pari_of
sub scenario are ~

of

K 6.5.3 RSNV TF A

Step 9 U A REORERRTT

%7 2+ U 4@ Expression/ Data Level 25k L7= 5, %7 F U A D Expression/
Data Level #F LT, =—WIK W7o F U ofEmELa2kEk - o452 &icko
T, YT UAELEDELR - HmrE<.
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Phase 4 37 U AXEOER

Step 10 ¥ U A LEDFRIR

Phase 3 23S T L7218, 737 ¥ ¥ AT 7 EILF U A O L [FKIZ Scenario Structural
Description Support System D7 ¥ % b =5 ( ¥ HEEZEE L, XEHRNTRRIhHEL
F U AHNDE T o A(=Expression Level ® / — R XEELTEEH &, BT A0
HoOXELOFER, BHEAZEEHoTXEL L THRART RS L ICEXS. fEl
) FOERNHEID 575, Sceanrio Structural Description Support System 0 SCE H{ /168
BTy U AEELHITS.

S EDFIEICH T, BEHKEL AT LEANTAY 7 %% AT 4 2 /BT U ARE
EEITTD. EITFIOFEMIETETENS.
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7| ETH

BTETHE, F6EZEFTIRELTEEIVT Y ARHXBFERLEFFIBELV AT L0
BOEEZBIET 72010, VTV ARGFIEFEREFHIE AT LERN T —2 2
FF4HFTTH. 2T TEKABEOLERICHES HROBBELROLIEES. |
VIO PIHIECH LT T+ T ¥ Y AT 4 o VRCIEREIHEERESSF Y A1 %, TH
ROFFe e EEZORRGEH< . ) LW PIHIEICH LTy 7 F vy AT 4 v 7RI
T [ aTielige s - U 4y 28E L.
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71 FUYFREHTORDLHEE

ESE, BB TERELEIATIYRAT AV, Ry Xy AT 4 7R FY
AR Tt RAEKE L, AR CRET AV IARS T 20eEBEZH 7.1.11
3. LK, 5.4 f, 64 BTHRARVF U ARFTEVATALETIOVF U ARE T H
¥ RAEETL T AEHREL, TOEIEELEIDD.
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Forecasting Type Backcasting Type
Scenario Design Scenario Design
Process Process

‘ Step0: Determining How to Design the Scenario ‘

v v

Step 1: Setting a Step 1: Setting a
'y — Problem of a Scenario Problem of a Scenario
Generation ‘
and v
Integration Step 2: Constructing the Idea
Support by Entire Model of the Generation
Constructing Object World Step 2: Constructing a and.
an Entire Logic Tree Integration
Model (Causal v Support by
Network) S Constructing "
Step 3: Selecting Key a Logic Tree £
Drivers . §
' Step 3: Selecting the 2
[}
t3 Step 4: Setting Key Events " s
S < Storyline Transitions of Key Storyline =
S 2 | Description Drivers ! Description £
3 g Support !?y Bazzg ?)?lrtthe g
22 M:rprolf.)glcal + Step 4: Determining the Liogic Tree 'Z:,,
nalysis on ;
E’(E the)I/Entire Step 5: Determining the Scenario Structure o
25 Model Scenario Structure 3
o 'p Sub Scenario
Qo & o
50 * Description
L I Rl Support
Step 6: Describing Step 5: Describing Based on the
Storylines Stenylines Logic Tree
1 3
v Step 6: Describing the
3 Future Visions of Sub
Sub Scenario Step 7: Constructing Scenarios
Description Partial Models from the
Support Entire Model *
Based on a Ty
Partial Model Step 7: Describing the
Transition Paths of Sub
I Scenarios
— Step 8: Describing Sub
Scenarios
Step 8: Concluding the
Sub Scenarios
1
\
Step 9: Concluding the Step 9: Concluding the
Scenario Scenario

| |
v

‘ Step 10: Describing the Documented Scenario ‘

X 7.1.1 ¥ F VAR Tk 202K B

Design Support Method
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7.2 RITHIDOHME

ARETHOBIIL, F4E»LHE 6 ETRELZHEROEIMELRIET 2 LITHD.
AEiILE, 73 SICBNT [BEXESHEOYRIZMHEI BAOHBEEROL(LESS.) &
WO IIHIRIEICSH LT, 74T F XY AT 4O RT [EREHEERER ST I A 23
5. RICTAEIICBWT, THARORHEAIREREEEORRGEM <. 1 & ) PIHIE
LT, Ny ZF% X AT 4 78T [FEAREERS SV 4] 2T 5.
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73 FEITH 7T XY RT 4 I F U AERE

73 BFP: I+ T7X N R T4 TR A58E

731 BE

AFERTHE, YV AOOHBEICADbE CRAFENEY R T I T2 T 57 X% R
TATENRY I XRXY AT 4 T OELLTRITEIVERET BN, RETHTET +
TXXY AT 4 B TRIT A2V TV AOWWBEE LT EKBEHEOL RIS BAR
DHEHEEROMREES . ) 2RE L. BEI 2010 FEAOEXEBEOHRLEM
{LRFIEEINTRY, SBEE~DOERPEALTHL ZEBPBEENS. £, 7%
THEXYRAT 4 I RTERDFMEEZBET I T T I A2 MES> B EBXT, y—2A
X&?4@%M&LT’@@%W%%@ELK

TV A ORENE, ECRFHIBEDLLIRFERE 2 4L, AP LDOF = v I ETIRE
&élﬁ,ﬁ3éf%ﬁbt FRFEHE 2DV a vy BT+ T Y R
T AR F Y AREIEY A EAVTERLETRETY, FECE L TMNED 1 4
EHDOER3ATE-RLZ.

7.32 Phasel ¥+ Y+ ORERE

Step 1: 27U F ORERE

MHRETH2 EXAHEOLERICHES BROBHEEROIFREZ LS. ] IKXLT,
YFVADOZA Mk LT TEKBESEERERVTIA] WS &1 PARREL, &
FTIFDAA VT 7 72— BARDEEBEREZRET D2 AROHKREE THD LHELE.
ZOMOBIZ DN TH T L—r R b=V IRUERT —F OFEEZHEETV, 20OV
FTUVAOMEL LT, R 731 I THE#H#E L, Problem Editor FiZF23k L7z, Problem
Editor /X Step 1 TOEEXDHER LY, 7.3.1 @ Scenario Level ®#E&EZ ALK L, #iEks
F U ARk Lz,
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73 EITH T T XX AT 4 IR A EKE

# 731 EREHBHELERESC TV A ORE

7 P
Title Electric Vehicle Diffused Society Scenario
Objective Envision the future situations of Japanese automotive industries
when electric vehicles (Electric Vehicles) diffused.
Background For achieving the low carbon society, EVs will be diffused.

Policy makers want to look how this diffusion changes structure

of automotive industry.

Time Horizon Start Year 2010
End Year 2030
Region Japan
Main actor Policie makers of the Japanese government
Actors Existing automotive manufacturers, emerging automotive
manufactuerers, consumers, commercial users, electric

companies, battery manufactuerers, oil suppliers, gas suppliers,
construction companies, car retailers, road service suppliers,

manufacturers of photovoltaic cells, NPOs, NGOs

scenario |

Electric Vehicle
Diffused Society
Scenario

Node

[] scenario

[] scenario_component

Link

- consist_of

- part_of
compare

we refer

731 7 U A ORIEN S AR L&k 7 U A (Scenario Level)
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7.3.3 Phase2 R b—V—54 2 Ditidk

73 FETH TAT XY AT 4 L TBF Y AR

Step 2: HRUEFRDEEET NV OREE
Step 1 TERE LTV AOME, B2 FIVFORFENEAAL T I Z—, ZOMD
T E—EBRLUTEHER T L -0 X b= 7 %7, HEHROXRET LA
7. Idea Generator # JAWT 7 L —2 A F—3I 7 %27\, T 7321000721 HOE
R ZHEE LT~ #8 L/~E[ % Causal Network Editor HIZEBH L, Zh b 0ORICHRER %
B LTI 732 OREET VEHEE L.

£ 132 Tv—V A NIV TCEBALEES2EEFLVOER

Political

Economic

Sociological

Technological

Global economic

cooperation e.g. ETA

Situation of

automotive industry

Form of cities

Technology of GV

Global political

Material supply

Modalshift

Technology for CO2

cooperation reduction
Domestic policy Energy price Market Market share | Renewable vehicle
of GV energy
Energy supply for [ Market Market share | Technology of EV
vehicles of HEV
Sales of automobiles Market Market share
of EV
Public transport
User’s needs  for
mobility

Information society

Sharing cars
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SIL=

axXa

171

element

Form of
cities

[ ] element
Link
- positive
- negative
- related

element

User’ s needs
for mobility

element | element element | "element | element element |
Domestc Renewahlo Energy supply Technology Technology for | | | | Situation of
pollcy vehicle energy ||| for vehicles of GV | | cO2 reduction automotive
| industry
i B
elemen Sales of
Energy price automobiles element
element Environment
Market share al impact
of GV =
“element | element
7 Modalshift
Public
e " element |
"element | Global
m Market share EZ%"Z',’;'@M
Market share HEV E
of EV

element

Global political
cooperation

element |

element |

element |
Information Sharing cars
socity

Technology
of EV

element

Material
supply

X 732 EXHHELERESS TV ADOLEET LV

Step 3: ¥— K7 A —DER

FREEMEDRTE

[ 7.32 O2EFEETAHNOERIIH LT, K 733 O LI ICAHEEEZRTE L. O,
IR REORHEN, —RAXF—@RFORIRE, FHREEOKEV THAMRLRREYY
DT FAX—P] ORHEEEERRD 512, [GV(H Y Y » BBIE)OBAT) 1EHEREAF L

LWELTEZORMEELZ 1 &L, 210 OIS % HxHEZ ith o SEH |

- =yl

CaxX JE

Lige.
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# 133 £EETNVNOBERDORFEEM

Element Uncertainty Element Uncertainty

Global economic cooperation | 2 Market Market share of HEV 2
Global political cooperation 2 Market Market share of EV 3
Sales of automobiles 4 Market Market share of GV 3
Situation  of  automotive | 3 User’s needs for mobility 3
industry

Material supply 3 Information society 2
Energy price 2 Sharing cars 4
Energy supply for vehicles 3 Technology for CO2 reduction | 4
Form of cities 2 Renewable vehicle energy 5
Modalshift 3 Technology of EV 3
Public transport 2 Technology of GV 1
Enviromental impact 3 Domestic policy 3

FEEOHE

F— RIAN—BROLDICEEELZHET L, B 732 02FET LAICBWT, B
733 X5, YT IVAOREEMIISUT TEROHBIEEEDORR] Z2HH/ —F&
LTHRELE. 20BN — F~OEEELIT 572012, R—0OERIZHE D> THEE
SNTVLEERBRICEERRERE L. CEREOEZHEHB CHS 1| 2LEFEL
HRRBFRO—EE, R 734 T TRRRROERELY, BERAEOERZHEEL L&
BLTWS. )
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EITH : 7 TR RT ARV T VA

element element element |
Domestic Renewable Energy supply
policy ' | | vehicle energy || |for vehicles

L=

AX f
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element

Technology
of GV

element | element

Technology for Situation of

CO2 reduction automotive
industry

element

Energy price

element

Public
transport

element

Form of
cities

element

Sales of
automobiles

element

element

Modalshift

Market share
of GV

Target node

element

al impact

Environment

element

element

of EV

Market share

‘—*-—| Global

element Economic
Market share Cooperation
HEV

Node

[ ] element
Link
= positive
- negative
= related

element

User’s needs
for mobility

element

Global political
cooperation

element |

element |
Information Sharing cars
socity

element |

Technology
of EV

element

Material
supply

733 B/ — R HF—FFA4 N—DRE
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73 KTHl: TAT XY AT 4 7T VARG

#£ 734 2EEFTNANDGERBOREFRBEEENLLEE LB D)

Element connected from Element connected to Tipe Value of transfer
coefficient
Market share of GV related 1
Market share of HEV Environmental impact | related 2
Market share of EV related 3
User’s needs for mobility related 1
Modalshift Public transport positive 2
Form of cities related 1
Energy supply for vehicles related 3
Material supply related 2
Sales of automobiles Market share of EV negative 1
Sharing cars negative 1
Technology of EV positive 3
Energy supply for vehicles related 2
Sales of automobiles related 1
Technology of GV positive 3
Sharing cars S negative 1
Technology for CO2 Reduction positive 3
Material supply related 1
Sharing cars negative 1
Technology of EV positive 2
Technology of GV positive 1
Energy supply for vehicles Market share of HEV related 1
Technology for CO2 Reduction positive 2
Sales of automobiles related 1
Material supply related 2
Information society related 1
Public transport User’s needs  for | related 1
Form of cities mobility related 1
Energy price related 2




73 FATH : T AT XY AT 4 BT Y AEBE

175

% 734 DL HITHRE L EEEKIZE ST, Causal Network Editor DOEE%S T
533 EOTAIY XAZEY, BB — RT3 BELFE L. R 733 DL
HE L-ERORHEENE S BEEOEARY, BEREZOBOFIBICW R/-HiR 71351

Y

SEMRFEERN 1 MOERIY, BH ) —FThHD TBROBEEEFRORR] ThoTole®d
A LT, SHEERZSB LoD, BAEERELIZLE D, BARENICKIT 2 HEE
DFELNFRELET AHEMRERTH S LB LT THMME] 2% — N7 A4 3—|0#%

KUK 7.3.3 38).

#= 735 2EFARD ) — FORREENR L HEBE

Product of uncertainty

Node uncertainty impact
and impact

Situation of Japanese automotive industry 3 1 3
(targetd node)
Form of cities (key driver) 2 0.76 1.52
Global political cooperation 2 0.75 1.5
Domestic policy 3 0.42 1.26
Renewable vehicle energy 5 0.25 1.25
Global economic cooperation e.g. FTA 2 0.58 1.16
Energy supply for vehicles 3 0.25 0.75
Market share of GV 3 0.2 0.6
Market share of HEV 3 0.2 0.6
Market share of EV 3 0.2 0.6
Modalshift 3 0.17 0.51
Energy price 2 0.25 0.5
Users’ needs for mobility 3 0.15 045
Technology for CO2 reduction 4 0.09 0.36
Material supply 3 0.1 0.3
Technology of EV 3 0.1 0.3
Public transpott 2 0.15 0.3
Sales of automobiles 4 0.06 0.24
Sharing cars 4 0.06 0.24
Information society 2 0.07 0.14
Technology of GV 1 0.07 0.07
Environmental impact 3 0 0
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Step 4:%— K54 N—DE{LORE

Storyline Editor Z &) L, Step3 TREL7-F— FT A — ARl ORfRiChIT 72
ZAZOWTREHER THERREZTY, [RETCARPERTS. | & UNEERETIE
Eco#T 5. ] 02o%28EL, TRLEGE 7.3.6 B]).

Step 5: ¥ F U A DRERIE

1 2OF—RIA N2 2 00FENEBRELZOT, IBREHEERGEES ST VA i
20T ANERTEHE Lz, TREHICAORER TS, | ITHT29 73U A
Z [RWoEF TV A4 sk l, VMNEREHAEEICOBTS. ) T390 7
FUFE TarRy v T4 F VA sk Uiz 1.3.6 BH).

Step6: XA b—VY—F 1 DR

Phase 2 DFRHEIZ, 2 2OV T F UV ADR b=V —F A VOV THEREIT, A b—
V=5 A D—8THDF—FITAN—IZETIREER 73.6 DX S IZBR L.

Step 5,6 TR L=+ U A 0OREK%ER 7.3.1 @ Scenario Level DI&EIZ AL, 73.4
DESREENMT T VA RER L. A=Y =54 VIZEBR LIF— KT A —DEfL
WA B{RE L, Storyline Editor 2347 2 F U F D “transition path” = > R—F >~ FD
“hypothesis” = R — > MIFER L7z,

£ 73.6 EXRHBEERALT TV ADUF ) R

Key driver Form of cities
Transition of the key ) . Small cities spread all around
Centralized to metropolis
driver Japan
Name  of the sub o . . .
Urban centralization sub scenario Compact city sub scenario
scenarios

Hypothesis about the key
driver described in the
sub

storyline of the

scenario

Most of people in Japan will live
in metropolitan areas like Tokyo.
A metropolitan area includes the
central city and suburban area.

The form of metropolitan area is

the same as that of today.

Many cities become compact
cities, which are 20 ~30 km dia.

The density in cities is high, so
roads and passages in them are

narrow.
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scenario
Electric Vehicle
Diffused Society
Scenario

scenario scenario

Urban Centralization Compact City Sub
Sub Scenario Scenario

A

\

\ \

Hypotheses in the storylines

Node Link
i = consist_of
[] scenario IS
scenario_component ~~ compare
.- S e refer

K 7.3.4 A b=V —5 4 VRO RAR X 5 Scenario Level D1

7.3.4 Phase3 I F YA DFHODER

Step 7: X RIFR OIS ET NV ORBE

Z =1 —F A4 OERK%IC, 8 Causal Network Editor Z#2Ei L, ZhZhoH 7 5
UG T A TEREE T AZFML L THRAET LV ABEL, FEMboxice 2K
EFLHNOERD S ML OE ST ANOERIC LT, “detailed” V) > 7 Z 85 L7=.
HrET AERICBIT 2 EROGEMMEOFI 2R 7.3.7 1277, ()OFIE TEHIERE] OFF
Mt ERT, 2EEFTANO THHFE] IOV TIE, Wy AOEHSET MIBWNT
LEALIZITOT, THfRE] OoFEThdE L. Q0 TR IOV TIEKRERH
E£h o F Y AW TIEERE & KETOREIIELLRWERA MU —F 4V TRELT
WA 13.6 BRR), SEHMEIZIT DR Mo 728, I _7 b T 4 v F U FTBVL TR
BHELARCHEME L. Q)0 TEKEBHEOHM) Ico1W ik, EPFRE—F—), TR
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HAER] COWTEHEY 7T AcHBTh B E L, REFEF LT Fizkn
TNy T ) —EIRCER LT [REMANyTY —) & [REENSy TV —) IZFEHH
fbL7z. o TEEFEERORR] oW TiE, =237 v F 4 F U HTBWTIH,
HEBEER~OZFELRLEDBALBETH EEXTC, KEHEFTFTIALY LEHD
ERICFEMME L.

K 73.5R$Tar oy T 0 F U AORBAICEW T, aR0E Y £ETF LN
D [ABHEE] XF0FEF T@FhiEE) Thsre L, [(BAX OBEFFE~DEXK)
7V U ANICB W TERICRETT 272012 Th)A % ORAEZB~DEK], T(OAX
DHEE~DOER] ~LFMELT.

UERRTEEFO L S CLEEFAPLESTFALEEL, RETEFSFI 40
EAFET VL 66 BMOERMNS, a7 NT 4 U F ) AOESETVIL 76 EOER D
L& LT,
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£ 73.7 2EEFANLOEHET NVEEOH]

Node in the entire model

Node in a partial model
(Urban centralization sub

scenario)

Node in a partial model

(Compact city sub scenario)

Form of cities

Form of cities

industry

¢)) Form of cities
) Train
) Public transport
Bus
High efficient motor High efficient motor
Rapid battery charger Rapid battery charger
3) Technology of EVs -
Longlife battery
High capacity battery
Domestic automotive Domestic automotive
manufacturers manufacturers
Domestic electric device
manufacturers
Developed countries’
L . Foreign automotive automotive manufacturers
Situation of automotive - -
G manufacturers Developing countries’

automotive manufacturers

Developed countries’ electric

device manufacturers

Developing countries’
electric device

manufacturers
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I A partial model of the I The entire model of the

Structured Scenario (Compact City Sub Scenario) | objective world objective world

current state

Key driver |
hypothesis element I
Form of cities element |

I

I

I

I

I
Many cities become -]

Nl Form of cities
compact cities,

v
[ element ]

People’s needs for
I 7 mobility

|| The density in cities || Las

becomes high so ;
| || roads and passages
1 || in them are narrow.

People’s needs for ®)

I
I
I
|| | public transport
I
I
I

v

! f e (c)
ot i SO0 S element | 2
hypothesis i People’s needs for
|| Mid-sized EVs are cars |
{| not useful for trip I
|| between cities. |
hypothesis | I I
In this sub scenario, I |
small EVs will only
be used as EV. | l
Node Link Node Link
(Expression Level) (Expression Level) (Causal Network) (Causal Network)
— ical j — detailed
:l hypothesis | | derived_fact I°9'°a:._tly“mp I: element r:latlefi
o causali pre==
[ titerature Bl ract T deploy

K 7.3.5 2T ANSETEHET NV, EEY TV AORBAGES)

Step 8: ¥ 7 ) U A DR

Step 7 TEAEETFT A LML L TRELEBSETNVETA R4 LTHY, A
— =T R LT EER AR E LTy F U A ETRL, B 7V ) AOfwmaEE,
H7F YA LREOWEE R F—Y —5 1 VITBRLE.

ZITE, A T AT I EALT S, BHIEBEVARAT AL THE LA TSR
#HREFTNE, 3287 WT 4 F U A D Expression Level Off&E{by Y A2 ~7- b
D%EK 73.5I12%FF 5.

A=V =S4 B R LEF—FIA "—DEICETBIREGFER 73.6 ZH)iT,
Storyline Editor 1= & > T 7 U 4 OFLk BEARF & L > T U AN [(1)% < OFEBHT AN B
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20~30km DI RUF 415, , [EEHEOADBERS <, #HEETHR. | R
ENTWE. ThbDREDRERME LT, FRIC IG)KRFILMHA T, AADOSEI R
HENTWS. ] LWVWHEEZTR L. BLOETAAD@EEOG)OHOERRERESEIL,
[z 27 b T 4 NOBRWERE TIIFRIBEEHEVICCWD. ) EWIREZEHL, (i)
Y GRS OB 22 BEER & “causality” U > 7 TR LTz, £z, [((VBEFER BB EOMERER T
BB LT, (V)ETHOBEICFROBRABBEIENC V) E WO RELEH L
(GREFR T refer” Y 7 TRR. Y VEWH»D (i) ZOH T+ ) AN TINEEREE)
EOLZBAVLNE LIRS, | £V, BROETEER 2T P T oL UTORSE
KBWTHAWSN A BREBEICHET 5 IE % i B 72 REE(“logical_jump”) % f\ D&

HU7z. DEOFIETYHT ) F0iMe RA, Mk Lk.
BYTF ) FORRDE, FYH TV FIVADA =Y =T &R 138 DL IITFEK

i

£ 738 EXEHELERHES VTV AOEREINEZA =YV —F 1

Name of Sub Scenario

Urban centralization sub scenario

Compact city sub scenario

Completed storyline

Most of people in Japan will live in
metropolitan areas like Tokyo.

A metropolitan area includes the
central city and suburban area.

The form of metropolitan area is
the same as that of today.
Technologies for EVs, such as that
of batteries, advances and it enables
people to use EVs like GVs or
HEVs.

Mid-sized EVs, which is produced
by automotive manufacturuers, are
mainly used in this sub scenario.
Therefore, the situation of Japanese
does not

automotive industries

changes drastically.

Many cities become compact cities,
which are 20 ~ 30 km dia.

The density in cities is high, so
roads and passages in them are
narrow.

Mid-sized EVs are not useful in
compact cities, so small-sized,
low-speed EVs are produced and
used in this sub scenario.

It is easy to clear the safety
standard of mini-sized, low-speed
Evs, so various stakeholders will
come into the automotive industry.
As a result, Japanese automotive
industy is diversified and existing
must

automotive manufacturers

adapt to the change.
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Step 9: 7 Y FOfERRATT
CZETRREBBRLAEEY 7TV A0ORRESRBLC, VT U A2EoffmeEH Lx.
HHERO—HZE 7.3.6 1277

2 OOV T F Y AOFRERO—EBG), ([)EFHEL T AREOERIIBWT, (i)
HEBEOCHELNFOE{EZREL TWBEa LY FF 4o F Y FTBWTHE, BEIESN
BOBFPEITS. ] BRELTEY, TOBRIZLLONWT, (ivyar 7 hvTF v
VBV TENOEBE A — ) — % R#T57-01001F, 85, »H5VIIREESLE
&%) EVWIfEmEEHL TV,
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EITH

“conclusion”
component of
“Urban centralization
sub scenario”

TAT XY AT 4 BT Y ARG

component
“Compact city
scenario”

conclusion

(]

“conclusion”

of
sub

conclusion

major position in

industry.

Japanese automotive
manufacturers keeps

Japanese automotive

Japanese autom
industry will
experience a big
change.

In this sub scenario,

otive

_ g

hypothesis

“discussion”
component of
entire scenario

In Compact city sub
scenario that
envisions changes in
automotive usage,

competition of auto...

\

In Compact city sub
scenario that envisions
changes in automotive
usage, competition of
automotive market will
become harder.

= (iv)
conclusion |

“conclusion”
component of
entire scenario

In compact city sub
scenario, in order to
protect domestic i
automotive industry,

L

In compact city sub
scenario, in order to
protecting domestic
automotive
manufacturers, policies
on trade and foreign
affair will be needed.

policies on trade...

[ ] conclusion
[ ] hypothesis

SRR

compare

logical_jump

X 7.3.6 >V AeEoRERMSTES

73.5 Phased U+ YAXEDEE R
Step10: ¥V A XEDFR

B#Ic, @ 735D X )2
DI WOLENICBITAIEEZ ANnEz, =R
TR L= F U A LEO/RB Y ELLTITRT.

)

“KREPHER S U A TRPREERLE NS,
Bz

MEfFEHENE X — b —,

HEEL D

PRESEM O TEEL CE Mgk T U FlickBun
M asEz, v ALEEHHLE.

FHRIATRIE & KELE
ENEEIEA— 7 —0 B ARTSHICB T DEAITFED R0,
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MBI, a2 RT M UF v Y A TIREHRERKE B LCER Sh 3 EENS
BIEL, ZORDICERA—D—7 E0x 2EERENTERICSAL, BEERLORER
3. BREPELEROHBECIIEEPLER3EMBKE SRR, BEDEEL
KEAREBEZITHEPMESND. LIER-T, EREBEOER IZX L TIHERS
ROEHITHIE L EANEEOERS, EREBERKFICLELTIEEERLT A 4
IDLERMR & Vo EERR D b, ZHIIEHHSE SR E < BT BRI TII L Y
kponzg, ”
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7.4 BB Sy TR VYRT ¢ LTS A BE

741 HE

Ny 2 Fx AT 4 VB F Y AZRFIBFEOETH L LT, GRRFERIFHE
BHBEA)D [ERUMEXONRB LR T H1-ODRRAREEEY TV AT Ia b
—Z D% No. 20246130) W) Fr =7 FTHREFLE, 2 20 F U AZMY BIT5.
COTuY = FCREEETERERIC BT AR DI FEE L Db, FHEiER
HEEIZOWT YT I AERRTEIENIATID 1| D ThHhoTz. A ORG TRE 72 8L
EEEAA—VTHIERELNEEZLND 20, ETRIERENEE LCREEE 2,
FNEBELZLUCHRARER BAROMEEDOLRELFTERT D, 2 2OV T IHTLELL D,
TaVzl FDAUNR—L T =T Vg v TEERL, TOPTHEBELEFEREZ, RO
BVx s R AL A—TERFRE - VAT AMMCESWCERE, ikt 5o L TkE L.
To7uTxr T, BLEEMGES TV A, BRaREREEL TV AD 2 2izonT
Ny 7 %% RF 4 FRICEREETo N, Rr—XAAZT ¢ ClikfrilExs -V
Az ONTIRAB, .

ARFETHITHRET DEATRRRIERE LT U AT, RERBAE YT U A THIN B ARD
BLEZ O LIoRIEZ 28 O TRE R BEE 2 <. USRS T U F[65]TiX
FICEAROHEENEFRHNIC L o THfET L EFTRL, BR - =XALF—DHFTH L
T AZIRAM, BICHOWBAESEN TV T, 2030 ERICII/BBT DO TRV E
WolkdIal—a UERAHETWS66]. BRAKZEIBET 5201, BEREROEN
BERLPHENLETH D & Z oREERES T ) A Cidmod 7.

742PMW1VTUT®H@£E

Step 1: Y A ORIRERE

U— 3l ay T IEBTAEROBRELERLC, BiRmElbEX s 7V AOMERE S
otz 741 BB). TTAROEEAREPEELOEEEZ-VE WS BTV T U A
REEHAT oD, VFIFDALL T 72— BAROREEL U, AARORIEFENFHt
T THDEVIRELZ ST VA TERLEZVEESE U, BACHEEEIAARAOEHRD
BAZHEERTAVERLY, F-ER2A v 772332 H/E 2R L TWAD. Lo,
C AAROBEENEETRTHARELIZ, PAEROER L AFEKERERSNLTVWHR
BThD, T4 ANy va ALV RELE. ifi, CFIVAOFRIIT A Ay g
LV OFER, 2050 EIIIRED S a— LT Z &0, BBLHRSROND R EDH
BERELE: Z0OYF I 2T 80IC/ER LIz BLEERIES TV A ORR» 6, &
i%%b T RN F—FREITEAMET D 2 E BB LR o= DT, TONELIIEL

R LEBEORNE R VAT AR T A EICLY, VAT LARZOBEONE%:
oYy ) —LiFEEbT Y AR s
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£ 741 FETeEREE TV FORE

HH Qb
“Title v Sustainable Manufacturing Scenario
: To envision sustainable future of Japanese manufacturing industry
Objective
in 2050, and to draw transition paths to realize the future.
Sustainable manufacturing is required. In order to realize it, the
Background scenario drawing the future visions of sustainable manufacturing is
also needed.
Japanese manufacturing industry is sustainable. Namely, Japanese
Target manufacturing industry keeps employment in Japan. And keeps

employment in Japan and living standard, which means the level

of public health and medical services in Japan.

. ) An important role of the national industries is to create jobs,
Rationale for setting the

enhance prosperity of people of the country, and improve the

target .
living standard.

Time Start year | 2010

horizon End year 2050

Targetd region All over the world

. Japanese manufacturing industry, including fablicating industry,

Main actor ) .
material and parts suppliers.

Actors Consumers, other countries, energy supplier, traffic, etc.
®  Globalization of economy proceeds.
® Natural resource runs out, and energy problem gets worse.
® Countermeasures for climate change will be taken.
®  Renewable energy market will drastically progress.
® Energy source will be diversified.

. ® In 2050, world population becomes 9 billion.
Premise ‘ . -
‘ ®  In 2050, population of Japan becomes 90 million, and

population of productive age becomes 50 million.
® Global economy still grows in 2050, and somewhere in the
world, there are emerging markets.

®  The ratio of secondary industries in economic growth is

almost the same as today.
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7.43 Phase2 R b—1J—5 4 > OiEidk

Step2: Yy 7Y U —DEE

VAT ANBEERENLE Yy 7V =Dy - RBLOR A Yy 7Y U — L
WKERLTWADT, 2I0nbF U AREEN VTV AOBREL DL I ITERTIIE
IohdkuPy sV —TRETS. TAAS vy arofER, ETRENT HRATS
FEEL, HRO=—Xicdby TR L5 THETREL BET) & TENTSZP0
W, BARICESCBRE2R-o THRAREEZERT) © 2 2%2E2, THUHITRNERR
BE - {78 - AR LASGEBELE. Z0A, BTIEHERZE IR TERTH] &
WHERDOTFEL, BETHIAFKELERAOHER»D TBUEENR L 5 X-» TRIELH
Bk TEYRoTEREBEAETS) L0H 2 DOEBIZOWTHREL, T4 AL
viarDRERER 742D L HITEHE LT,

# 742 BEEROFEA, BOELED

o U
AEB LT D B: ENHHIZET TS
» In order to sustain Japanese » In order to avoid cost
manufacturing industry, construct competition, domestically
and optimize global supply produce high value products for
chain, production, and selling the domestic market
Means to | » Keep domestic production to »  Develop a production system in
achieve  the keep employment in Japan cooperation with factory for
target creating local employments
» Develop prototype factory in
Japan by taking advantage of
advanced manufacturing
technology of Japan
» Make profit in global market »  Avoid cost competition and sell
How to make | » Tackle with cost competition products for domestic market
profits »  And then, sell the products in
global markets
How o »  Domestically produce products »  Create jobs by domestic
create jobs for domestic market production
»  Create local employments

IDTA4ADy Vs Y ONEETICEAL, FRZEM - BELTIETrY YT
VY —ERE L. MELEr Yy Y ) —0—FzK 741 17T,
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|| 57 2a7)—M
RERS

_ target i
Bl event

[ ] basicevent Q OR ¥
[[_] undeveloped event == > suppo
|__—| rationale

7.4.1 BfrlReflEE sV dAou Yy 7Y Y —(—#)

Step 3: F—A X2 FDOER

Ry sV —BEDLEFIZEHLELIIKE, TPl RAUA—LDT A RA YV
g Nk o THiF TRERLER 2 ER T2 FERE L TR 741 DA, BOXIIT229FR .
TO2ODFEREEBRLTEELZeY vy 7YY —(X 741 2800, BIEZE S ENRT
EZ0EREKRESTBD /) —RTHAIF—AV FERERLI-.

FhAIpTaricEaTuale s 2 —bol 742 DL HleF—A 0 FEER
L, Z7o—"Urfi TR O=—X% ZR->TH-MHEZTRDL LV A DFENS 32, H
HHBEEFLICTH LV BOFEENS 3D, EHT6 20V 7 F U ERELL.
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A DFBENLIX, BROL S /7o — LT THRAT LD, FRAETHL LW Z
L EARENTEREAIH TS, O FIUFEERLIZVEEZ D, K 742
o TERBTECRR LEETGAT E R A EZRFIETTITO] EWi /—Fefk—A
N ML LTEBRLT TAL: R— b7 UAERES STV A EWHIHTFIFEREL
7. 2 DHIZ, RV a—asY—Vidibns, BEROBVERAZENLTESE - &
TIME 2R THAT V) BEERFREICLOVWTH YT I ARRETD L,
(BtoB &l %5 | & MEHARELEZES ) 22X —A XV LT A2 P 7%
UF ARE T VA #RELE. 32HE LT, =y FRHHCHBATIED =y Fih
BRI EEST, FIREZBE ) 22X —A R LETA3  Tu—rb=yF T U A4
ERELE. '

—F, HFRI2E WD B DFEENGIE, UATalby hOXIRTINNIRBGE
BARBITIZFEEY, WERiHtRIZTE > T, EWIHIBROEFZE X2, B 742 ©
etz @y, EENTREE2FTS RIEE2E2) #F—A X bl [B2: Vv
S RAHFRIRUF VA &, FRAREBELTHACER LTV A RES X3 TEFRIC
BARD=—RAEiELLERLERD ) 2% —A X e Lk [B-1: ﬁmwﬂwﬁﬁﬂﬁx
FUZ] D2 ORBRELE. £, BRAOMNED &V FEEENL TRLD
EZITO W) ERFERIZE D NEEZ, FHﬁA@%ﬁ%ﬁ#bf@&@ﬁﬁ%ﬁbJ
EX—A Ry T B3 HHRORETIHZ VTV A 2RELE. ZI2TO [HFF2)
ik, BEETAHTINIRBROARRIZZEL AT, SAREEM LV IZEY,
M LTHEDOEMEZRTEZETHDEEHRTS. Thbb, [Ju— rVRENERT
51 EWH LTI AORMRICHZTHEDL-T
o HREHERRVCENTSRICETT S
o {HFUEHEICAEDE RN
o HARAD=—XEREIZSIHT S

CWIHIFHERB L E [T I2{) &WH. BETo— S AHBIcRIT5 =3 A b
BEATAAROENEENHEEL, BARAOERCREEZENLEN TN ENEH T
NRAREERET L 7.
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=

HEOER Y

T FIFADEAL I

F— g 2R

A: globalized

A-1: Portofolio strategy sub

Found both domestic and

scenario international division
A-2: Global nitch sub Focus on BtoB products
scenario Focus on products for special

usage

A-3: Japan quality pursueing

sub scenario

Sell products for nitch market and

make profit

B: “Galapagos”

B-1: Global Galapagos sub

scenario

Sell products based on unique
Japanese market needs to the

global market

B-2: Japanese Galapagos sub

scenario

Improve manufacturing
technology and sell products for

the domestic market

B-3: Global prototype factory

sub scenario

Found prototype factory in Japan.
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FIF
_____ =l
|| R ORETH
""""" : A
TS I=—ZXHSTR
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[ target () anp
- event
. A o
I:l basic event
~ > support
|___| undeveloped event
l:l rationale

K 742 By 7V —nbDF—A X MER

Step 4:>F U AHERRDRTE

F—A RV IDBRICEY, AT ARF—A XV LY T F Y FITHIETDrY
w2V =TV —FHBICHH L. 6 2OV T F U AOHFTEH, B2: Yy
=—ZAHFGNRIRAVF Y FICHET BTV Y —%K 743 27T, VAT ABF—AN
v T EE Y, EICEATRGEES CREEZHES] OFLO ) — FODORBY NG
BTV —ZREL, F—ARXRFOEMO /- FHEEL, BEEZERE TO—EDRN
PHIH L7-. REEED OR OBARFTOTA ./ —RKOED /) — REFLh T Y A&E
HZCEBICBAE. “hicXy, Y471 Y Acxista3 7YV —2HL, Y
A ORERR A PE LTz,
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AOSE
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5 bae:i(:r:vent ﬂ OR | SAEANSET e
- ~» support |- a2 BAARITOD] BRBED
[ ] undeveloped event | ||#BREHTT Sz I
[ ] rationale | +3 mEED | |

B 743 P A=—RAFo TR T I AN T 5T T T ) —



193
74 ETH Ry s Ry AT 4 VSRS Y AR

Step5: A h—U—F A OFTR

M 7430 L5 CHELZE£TOY T F VATV V—%28EIL, 6 2OF T F Y
FZONTH T F IV ADBEFTHHA M=V —F A EFTRB L. {FRLZ 6 DDA |
— Y =S hFE T4L4ITFET. B TA44DRA =V =40, VT FVFOH T
U—DNELRBEIL, Y7V F VA TRBTIFLERDIEFRICOVWTT A ANy a
LERRPIR L. fixiE TB2: Oy =—XHF8TRF V4] oBE, B 743
DHF—A XL FRY TV Y —Da, bOWHSORARTNPLA MU —F A %LITO 4 Rk
L.

> ERmTCEREERD T, BRAANOBIEEENLTH T T 2-GHEZ{E-> TENT
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> BRI Lo THERIZZTANLAS S LIV
FEFPBERICEWICES, BABATS
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#£ 7.44 BEAREMEEL TV ADA =Y —F5 4
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Ab=V=F4A

»  Japanese manufacturing industry founds two divisions, namely, international
A-1: Portofolio division and domestic division.
strategy sub »  The international division challenges the emerging global market and wins.
scenario »  The domestic division does business primarily for keeping employment in
Japan. Making profit is the second target of the domestic division.
» Japanese manufacturing industry develops special global nitch products and
A-2: Global sells them.
nitch sub »  The products are manufactured in Japan, and they are exported to the
scenario world-wide nitch market. k
> A manufacturing company becomes a survivor of a specific nitch market.
» Japanese manufacturing industry produces high quality and high reliability
A-cf:az?;an products for special market, such as BtoB market, aerospace, military use,
pursueing sub and science experimental goods.
] »  The quality and reliability are enhanced by maintainance service and PSS
scenario
system.
> Japanese manufacturing industry produces “Galapagos” products, which
B-1: Global means products based on cultural uniqueness and technological advantages.
Galapagos sub | »  The products are designed and manufactured in Japan.
scenario »  Japanese government exports Japanese culture and customes, and they are
accepted.
»  Japanese manufacturing industry focus on domestic market and develop and
B-2: Japanese sell “Galapagos” products.
Galapagos sub | » Sometimes, those products are accepted in global market.
scenario »  Some dilettanti come and buy the products.
»  Foreign trippers enjoys Japanese products and services.
»  Develop prototype factory based on Japanese high quality manufacturing
B-3: Global
technology.
prototype . .
factory sub »  The factory works in international collaboration, the products are invented
. in Europe, prototyped in Japan, and mass produced in China.
Seenatio »  Construct a network of SMS in Japan for improving prototype capacity.
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