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1.1 ARBFZEDOY 5 3

1.1 KMEDEE

18 AL LARE DI D TEAIZHE, NEITH O S0 E ML L TRk % e BRI B S5
ZLUCER. BlZ0E, BBV, EErESS, Vay, Ao —Fv D% K, 24 FEE¥Da =z
YAARNT DHBUZE ST, 21 HAHIOIZIIT HTHE B OFIEMII NS |, 2 ETIZAR<
BESTNDEFZDHIEAD. TDO— T, TTIZ 1970 FRYBADERE Cr—~IT7 7 112354 L
7o HIER EDORKE DRAD, #r 2 IZBE(LL D25 b, T70bh, NENEEIZRRER, AEEa7e
SRCHHRESE 27201213, R AN D ORI, SRERLSr O R, B - =L — RV R, H
ERIRR LW o7 fl 2 OREA R T 20BN DD, — XIS, ZHOORM B HERER LR | &
FEZI, ZDORHBEOOE DI MER T &5 (MERZDOL O, #iEk EOERER AR,
HUts D AERER, A OEIRIRE) DMENDMEBLZ L > TRARDTOICNIET DB SRR
ETHA[2][3]. BHIOLODOFHIT, ZNEDOMBEDOMIZIZM —R 4 7 BRBFEET D72012%
DFFPRIE Gy TIIIRN R Th D, BIZE, EFAVSIEE =3 L — g ER O — R -4~
BAfRELC, BIREVY AN T DI DIIE T RNAFX —E BALRTIURRER N ENZE T HIS.

ZHEH BRI MBEIX NN L R BN T RO TEFEREL TALZMETHY, ko
AIRMICER L7 O THHEE ) INTERL TOD[5]. SHIZE I[6]1E, HIERERBERIEDIRAN
7RJR RN, BOEEOIEENC Lo TREISNT- K EAFE - KEHER OISR AT MIHDHEERL
TND. FER VAT AEHIERBRBE RIS NTE T2 2 4%l # ORTEDBARAALE S, b0
MRS D20 Dk N &2 DMLz, Dieddd, FERIEIVIDER L DOHRBELEFIZEL,
FNHEZ ARG T DRERHD[4]. 0T DHTLITET, BRI T RE/EIZO
Tilkim T HIENTED.

HHERBR BT M RE & SR B AR 3 D720 OFE$EEE L C, Brundtland Commission (% 1987 41 il
L7z # 5 #“Our Common Future”® 1T, £ift 7] REZ2BH%E (sustainable development) D& Z 12
WBLTZ[7]. ZDOERIZLL T OEBUTHS.

“Development that meets the needs of the present without compromising the ability of future

generations to meet their own needs.”

(PR RO =—RZ0 R T D7D DREN Z 29 2 L7, BUED=— A% RS D)

Z OB S IF T RIS E £ 578, HE. Daly 1383 OB/ E e il REMEICRE 95 3
DOEMEFRRZL TWD[8].
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1. TNTOBREMMRE, HKACHNTERRDRILLO DBEIED K AEE THIIR 5.

2. BAEFREERZ, BREHATOERROEAZEZRVKETHTS.

3. HAEAFREREIRZ, TRERIRY, HA R B IO R AR\ KETH
2.

LnLZRAD, Rt il REMES DV IR Al REAE S DA A=V, IRIREL TR Ch L. ZOk
BICKLTC, Fi FTREE R ORI LT, BUENDLZZICEL I TOEMH ML T 5720
[ U I BREANCFI SN TS, Bt iTREAE S DR IIGEH N =S VA (B AT hEtE &
FUA) OFIELTIE, IPCC DIRZEN I AHEH T FVA[9], IEA (International Energy Agency)
@ World Energy Outlook[10], 2050 H AR{KRFE LT T UA72ERZEITHILS. 2100 FFETIC

=220 AT AN ERIR (LI G- 2 D5 8% 3 LT IPCC D> FUA (4 1.1.1 f/‘/;%ﬁﬁ) IZf&ESh

N, FEfE ATREAL S FUAII L FEEL CRlik&h, ZOFRRORILAHT D7z LIFLIET R
2l —Tar BFIHEND[12]. Fife FTHEAE S L FUADOMERIL, EIVH D8k % 7t kA fik 35
ZEIZEDRER OG22 B DB BN R E T D720 O N2 FEETHS.

& L[6]AMERTL 7 21T, HIBkEREE I I TSRS B b o T DT Ea B B UL, Fific
AIRERBLEZE, HOVILD IV DOHY Fi% T F VA LU TRk 52813 LI EERRETH
%, ZORT, RRIFEHEEANBNLRER A RIZES TREEEE X IS HIT A HATERIG ~ 7 L LA
ZEL W5, Seliger, er al.[14]1%, O EFEIZIHIT2ERIEELMALMIZE B LT, Fife
AIREZRBE (sustainable manufacturing) 2RI D7D OERIRATREZL TWD. E7e, DA PE
FEPRLTAT I ATV (B OEFENOE, BEREEETEET) OBREEZRFORETH
BHEN), WD EPR (Extended Producer Responsibility) 08175, {8 F 7 2 8 5 O & I B
AT LOFifee AT REMEIC BT AR ZEL T O TOB[I5][16]. LanL, Thbidfifee al RE7n Rl 2
EERL T HIDICA R ZR R TIEH DL DD, T ORARHIZ2 AR T FHGE FTREA LS O fF kg &
[FERIZ, WEEHIZAMIESITOD LT R 720,
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1.1.1: FiferlgEtb=>F VA D f| (IPCC @ SRES)[9]

FEROEZA, Fift ATREL 2 36 L ONFHsE v REZR BUE S DR G2 B (L 35720121, BEfFD
TFUFNIMAT, Bk & 72 FUAEHRETHLHEEZEZOND. 20— FT, U FUAEER TS
72O DMFRIILT L+ IATONTODEFTNZ 2. SO ONESEL T, A O EBRYR
BENNEECHL AN ETOND. FIZIE, CEEL TRRENL T T IVA OFR B 72 ER 5y & im P
HITRUVE Sy, BUE L EN LN E BRI RISV TRV, ZAUTNA T, AR TR
SNTWDHYFIAE, ZOTFIVAOFLIRICHIHENL T 2L —F 0 FFI I ATREZR A CHEES
TN ZELFREDO OEDTHD. TDT2, U FIADORHRGFNEELS L E O RENE
STRECERV. LLEDOIFREEL T, BUR TIET VA 2R 2 £33 BB A CHE RS L O
THIENTET, BT, VT IVAZEER T H7oDITIT L <D NTF LRI 0D E WO EN B
%.
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1.2 XHIEDOBH

ARBFFETIE, Fift ATREAE S Y T UA BAERR T D72 I B T4 % [ Bkt Aliett &y U4 D
At &4 DT 5. AR B I, Bt T ReZe i SO ROBIREAIZINT T, B rTaertay
FUAZRET T DD B A O, ENDEFHEE IR T D120 O Fikima it s
THIETHD.

AWFZETIE, BT U RGBT 5720 0a w7 e L TIR rlREfE ST U AT
=L —# (Sustainable Society Scenario Simulator; 3S Simulator)] Z#2£Z5 5. KR, AT
3S Simulator ZFEH T 572012, T FVAORBLFIE, T VF L2 —22HAI Wik T5
72D TE, U UA OFREMEEZ T 572D DO Tk, BXOY, M7 VA D RE E T 57
DOFELRETDH. Thbb, KinSLTIEUL T O 4 SOFEERET 5.

1. T UAZFH AL AT REE T 5721, AMFIECILFHE ATReth S A ORB FIEL 72
RKT5. ZOFETIIT T VA OE A RBMEZ SR T 272018, VA% /) —REV 7k
RHAMTT7ELUTCRIEL, A GBS A A LT 5.

2. BROVFVARBFIEICESNT, BFEOYFIABLOY 2L —2OHH A EICTS
72D DOFiE, T BT I | OERFIEERE T D, 22T, BN+ 137
FEMFFET D2 — 20 B L THY, T UANTI ol —var Fha b3, v3a
L—ar B FTTHE, TOEEPBNCKBENSY T4 E T

3. ERROVFIARBLFIEIIIESNT, VU OO RN Z 3% 5720 Ofm P & 5y
W FRIEERETH. BRI, VA ofEwROERICH SN DR SRIF 2 T5
728D, R A E T AR S U AN O & R OB R IS EE R LT 5.

4, BEFU T VA ORERME R T DO FELLT, ERROTFUARBFIEIZESHTREFD
T UA % what-if 3T D120 DFIEZRETDH. 22T, what-if 58reid, HORTHRSRFE
EALSH T LE2 DR RERFT T HFIETHL.

XD, BB LE-FEOHE M ARFET D792 3S Simulator D72 M AT HBRFEL, FD 71
"NIAT T RN Tr —ARE T 4% FATT 5.



1.3 ARG SLOHERL 7

1.3 FFWIX DR

ARG, 2210 DRSNS, 5 2 ELEONAERBLOS EORMMGZX 1.3.1 (TRT.

5 2 BCIL, BEFO VT UARFRICBE T 5 SUMFAA IS DX, Fifit rliEtE s VA ZAFRT
LEROFREA 5.

93 T, BT T U BB T BT DT A% [ U4 L TESL, v
VARG A AR T DI RE TR AR T T 5. AR TIE, VT IUARGE R T D
DOT T a—F LU TR AT REH Y T VAT I2L—% (3S Simulator) OREMEEIERT 5. 38
Simulator ORI HAUNT, AWFFE TR ~EIREZ B2,

55 4 T CI, 3S Simulator OFEHLZ[ANT T UA % G RMBL R e R BIL 35720 D )51k
ELT, YT U OREERRRIEZIRE T D, ZOFIEOAIEEAMRGET 52012, [T UAHEE
RN LR AT L H R, 77— AAZ T 4% FATT 5.

5 WA~ T BT, B4 mETRETDOVT VAR FIEICESE, BR U4 OERF
i, VT VA RERSE DT FIE, BIOY T UAD what-if 58T FIEEIRETD. £EICEWT,
BRI DFIEOEDNEERIET DD DL AT L EBI%L, EITHERT.

# 5 B, BEOV UL 22 —2 % AW TTEIS T 2B D720 O FiEa 2

# 6 ETIE, vIUADRMREBLURHIAZ SR T 27201, 2T VA OB E T Fikz g

8% 7 BCIL, BEFOY VA% what-if 50T 52281280, 2O FUANITIRES FIA%AE
T DO DFIEEFRET D, ZOFEOTFTIANERICEB T A MBI OME A%, T4
(ZHADEGTT 5.

% 8 ETIL, RETDHIEROAIINEEAMRGELET 2701, 3S Simulator D7 BRI A T LTV
FUA R TR AT DEREE S L. SHIZZDOVATLEFIALT, 7 —ARE T 4% FATT5H. /7
—ARE T 4TI, R T H T EREZBAFDY T IUA THD Hybrid Electric Vehicle (HEV)
Diffusino Scenario (23 FH9°%.

9B TIL, 7 —ARZT A DFERITEASE, RET D HIEROA LB AL T IA KRG
BOBENOELT D,

Bk, 5 10 T CIIARMIE O, 4% OMEBLOEEEZIR 5.
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2.1 Frfe lREE ST VA 11

2.1 HEegEREIFIA

21,1 VFIFDEREESR

—EANEISN TOD T UL, BB BT 5 HOBIECHEONEFA R THOTH
5. T VA DERO B BIRE DT IR SR D 7= DIXH IR R K% THY, POk
WENL 2% B ISR S e 22 O RIFEESND[17][18]. HEONARTIE, ¥ FVAIE, Tk
(2B DGR e FRak LB E A — O R R BAFRIC K> TR DT 72b 0 | L EFRSNA[17][19].

F 2.1.1: FRRAERH 29RO L[ 12][20]

Term Descriptions

projection A generic description regarding the future, which includes the concepts of

forecast, prediction, and scenario.

forecast The projection that is the most likely to occur.

prediction A projection that is understood to be the best possible estimate on the basis of
special knowledge.

scenario A variety of projections describing possible futures.

FEROHERT (projection) (3K 2.1.1 (TR T X THI- ¥ (forecast), T'F (prediction), >
FUA (scenario) ([ZFHTHIEMNTEDLD (F 2.1.1 ), ZOHTHLI T UL ORHEIL, TRL
TRRE TS5 (predict) 720 TIXRL, (B IVIZDERRLIENBHITHD RIZHD
[19][21]. T 72doh, T UFDOAREITE DI DAL 2 I k2 /i< EIZHH[22].

_ |A Future Unlikely
| Suitable Strategies | Pl to Occur

Possible
--"71 Futures

Desirable
Zone

Present Future > time

2.1.1: v FVADERE
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FERDFHE AN CHIDI FIANEESNHEAIY, bEIVIDHE— DA EET D
P IR E RS- 20 BRI ST A 2R TERVNSTHS. WIS, A Efib
2, WEOHRFEONF/ R ENZL > ThHARFE DR REHI LD 72T W] (forecast) 1TFF KD A fife
FMEZARD Z LT TERV23]. FRNTTLA, HEFS —ERE LU EORE THRFF25ZL08 /A
DEFER, PIZIERATHRARLITHEL TS, FUAOBERIL, K 2.1.1 ([TRTINTEINS
B2 72 R AABTE L, ENOICK L ClE b0 I 2R E 322 L12HDH[22]. EDT=DIT, U
DFLRITITBORI R LT LY 2L —ar O G ARSI HZEN %LV, Z22 T, BT
B Lo B RIRE L2 OFE I BT 2R A CEICIVII R T 52803 CE L. 2O LIl
P ULBHEET VLU CRRIR TEDH O TIX . fERMIZ, U UADIERBLOY T4
EHIIMETEIZE ST, FEREZEE LV IRILISE S 5721 S@E Y72 BOR, B 38 L OGHE 27
THIZDDFYTNTES.

2,12 FHEAgEsS I 0OEH

HIERBR BE I B 323 FUA DM N D L2705 72D, 1972 FITHRE 72 Meadows 5
(12X %“The Limits to Growth”[1]EATH 5. 1970 FERUIATO NI RS FUARIFED % H A1
HRANDBIORE LB REIOHKI O THo72. 1980 FAUTIT, Fifs v RER TR
(sustainable development) DL SN SHER S 2T M T 52 F VAR (B2 1E
Gallopin, et al.lZX% global scenarios[27]). 1990 =X Tix, HIEKIRIZ(LIZ3E H L7= IPCC DiR=
BRI AYEH S U9 H 4 Thb.

AR TIE, ERROTFIFOIINC, MERBRBEIBEZ & /U7 Ffge rlREMEOBLR D DAL ORF
RIZOW T T DY T VA Z TR Al BEtE U4 | ERES. Fife il REME D ERIIL T L E
FoTWRVD, X 21 21TRTINTD K Eb iR, B, 203 >OEREEHEINLHTL
M. ZIVETITER 2 72 FfE ATREAL X U FUA DD TOD A, ZNBITIXLL R D 5 DOfF
Wb 5.

1. Y FHUAORBER —RICRHE T REtE ST U, R rl Rt LR ORFRORIL (B V=
) EFEZICELETOERZLFEEL TR L2 DO THDH[24][27]. 2 TlE, LIXLIERL
TR 72 FEIR & TE BT AT O T SR END. BB AT TIE 2 — i ar i<
Abiy, FLl 2R P ARSI 2720 IR S AD[12][25]. B2, IPCC DIREZR
TAPEH S FIA[9 B Z D MAFI TH L GFEMMIE 2.1.4 HiZ ).

2. BEOYTUFUA BIVIDEROFERERZ TR T 572018, Fgirligth e U4
{2 OfFARAEDNTKHE T DEE DT T > F VA NORERR SV DH[22][24]. ZOBRHIE, WHE
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FHOITE R T AN BR R OB M S AR RRZR 7280, FORZ IEMEIC T HI T 22 Ln3 T&ERN
72O ThD.

3. ZBEBEOZH: IPCC DRI AHE N T VAN O DIDNT, Figirleftas 7
VA OFEI TIEREH R FE P REPE A LR T D7 O IZBEF O & & 10 < DB RN
SIHENS. IPCC DO FTIA T, BT0H 1 TEWIA—F —DBE B T VA OFak
RIS T,

4. AGRVEDOZERNME: RETDMBENIAHH TH5. HI21F, HEREBRBLOm CITBREE Y,
S E), EIRME, R ERIZRE TITRE, AR, BB LW HRBEEND
(3 2.1.2 ZH)[24].

5. XMBEHIRO LN JIHRETDHBDORT— VD k2 THDH[24]. T7bh, HIERBLEL, Hi
B, EFR, #7 BIRERE, Bkx 2L~ U1 DR ATRENE D L BMFAET 5. Bz,
HIER BT CIIHIERIR B L O BB I EiF o —J5C, My BiRiRL~r gt
AL, S RRME, EEERARTEEL TRIT BN,

Society

Population
Lifestyle
Culture
Social Organization

Environment

Economy

Agriculture
Households
Industry
Transport
Services

Atmosphere
Hydrosphere
Land

Biota
Minerals

2.1.2: Ffot T REMEOAE AL EESE[24]

FROFT, B ORI RHE P REAL SRV T UA OB RICE > THETHY, HpdHi 3ol —
AR = BT VA DENNIZIHD. Z2T, alb— a0 B DR A HER
THITATHY, T TIHEURUIXEM AT L TREREZRDDH[28]. =2 —TaiET v
ELTERBEINDZENL[28]. T2, 7 — AT 32 —2a E LD THIEL TWAN, 7 —
LT, BHLEDMOBH A RLHHIELE (B2IE, ZA27% 10 FURICTE TSE2E) 2K-T
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AT HEN) HINE R ST AT A THH[28]. 0L BINHEESNIZEEDI 2L —aid,
Tl R T ENTED[28].

2.1.1 BiClRA72I0NE, T UAITR IO DEEDFER ORI L, BURRY725id & E B sy
Wromi HEFATHZEICE>TRET S, > FUAICBT AR eI, fFRICR§ 58 M
72 R ZRELT D, ZOIH72 53 FH72 T T L TRERWERORIL (B2 X, HEE
OAEEL, TEEE D SHENCIERIE), FI0R RN DS TE e E A2 D, 20 —F5
T, Y FVAITBIFBERAIRONT, T Ial— T a AT NI R i &5 5.2 5.
ZORER, T IVHIIER A REMEDOB L TFRRAHIKILENTE, SHITTIalb—iailEonT
Bl % OFF KA FERZ AT T HIENAREIC /D, £D— T, vzl —aror —AiE, AJ)
RMFIRE DIHRRI AT L TRRIE LT E B RIICERBL CE RV R Ty UA LT8R D. T
LA, LERBZHEDRWVERLI I —a iy, BESHICE > TEEO KERERNZ R E
THEDIHRTHS. SHIZTIab —ranid, BRCESHEMIN TOD BB R0V AT A
ZEOVHIRANTTHT272DIZbiE L THD0, RIENCOIEDM kDS T AT L% IEMEIZ T
FTHZLHTERAFETHS.

213 YFIFDOREE

U LTIk &2 72 53 BT IE DR E SV TOD A [25][26][29], <D CHKICILE L7257
FEEMEL, (1) BB TIFEEENRTFTIAE, Q) 74T XY AT 7 FIUF
(forecasting scenario) &/\v 27X ¥ AT (27> F U4 (backcasting scenario) @ 2 K TH5. THZ
AUZHDWTLL FIZRT .

o TR FUALE RIS F VA
EPERe S AL, FER 24 KB R S O TR 2V DRk ALl 35 012 %t
LC, EEARYTVAITEMEAN G RE MR OEATRILT 26O THH[25]. EMRIZRT T
R FUAORFTEFRFTE TN ENER 2.1.2 I[ZFEDDH. 2.1.2 HIiTHRLIZ, e
AIREAEES YU A TILE MR 22 5Ll IO 8 AR MO G DINDHZENZ . T OB
# 2.1.2 ITRUICENER - B &AY72 FUA OB AT ORI L > THiE T 5720 Thd. 3
7ebhh, BN EENRERVEAG DRI T UL, BUki L EEL TRk 3528128
STABNZESTOHBLRFT LR T HLEHIT, P2 —Ta FICIDHER R HHTIC
STREROR I A FEMIZFLR TED.
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#£ 2.1.2: M, EEMRSTUAOER[25]

Type

Strength

Weakness

qualitative scenario

Qualitative scenarios can easily
incorporate opinions of various
stakeholders and experts, as well as
future conditions that are not
represented in a numerical form.
These scenarios are easy to
understand since they are written in

a narrative form, rather than solely

numerical information and graphs.

Qualitative scenarios do not provide
detailed or numerical information

(e.g., air pollution level).

quantitative scenario

Quantitative scenarios are capable
of in-depth analysis by means of
mathematical models. While such
models can deal with complex

physical phenomena, they provide

In general, mathematical models

used in quantitative scenarios
encompass implicit hypotheses. This
may narrow a range of futures that

are described in scenarios.

scientific rigor to scenarios.

o TXTRXAT AL T F VLN IX X AT 4T FIA

THTRXAT AT F VAN IR AT 4 T2 FUADENT, $#5T DRSO A SO
EHTHD. THTIXAT AT LT IAN, BUEEMRREL THLOFRRETOEFH M. — 5T,
Ny PFRX AT AT FIFITHLEDONINTREGE (FIAE, BELWFRREZIZEEL 0
FF3R) DOBEEIIHDFRETOME %, K 2.1.3 (R T IICHRER O FEA 133 5 A<
[30]. ZNENDOLFVADOEFEEHTER 2.1.3 I[ZFLDD. FHINV IR AT AT, k5L
THVAT LAREHET, D OBHIEDBICITEIE Db DR AR EMBE DT A ZR L7 5> TND
A AR FIETHD[31][32]. BlRIE, 2050 FITFHE FTREth 24 EBLT D7D T B
EALHDLWTBORERFTT DL\ o7z, IR CHEA TR E etz A B BEICE L T,
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(2) Backcasting

Predetermined
Future

Certain Future

(1) Forecasting

> time

Present

Future

213: AT XA RT AL T ENRN TR AT (T

F 2.1.3: TATXXART AT, NI XX AT 07 F A O #E[32][33]

Type

Strength

Weakness

forecasting scenario

Futures can be described by

extrapolating the present situation.

Described futures are influenced by
the present situation, and it is not
guaranteed whether those futures
meet a particular goal, which is set

up by stakeholders involved.

backcasting scenario

Futures and pathways from the
present to them can be described
free of any constraints including the
present  situation.  Backcasting
scenarios are thus capable of
embedding quantum leaps from the

present into described futures.

Backcasting scenarios are more
difficult to compose than forecasting
scenarios since backcasting is
recognized as the form of inverse
problem from a mathematical

perspective.

214 BIEOEHEAREESSTI)A DA
BEFE DRt et FUA T VA OHIZFR 2.1.4 17T, 2.1.3 EilR L= 2 FIEO 3 FEIC

L7cino TR DL, EVERY - E'AY7R

SLIRAFA B DTV T IANEL, 7T XY AT AV

TIWIZHESOTHPINTZLONRZ . £ 214 ITRLTEVFIA OS5, IPCC D> UA[9],
Millennium Assessment (MA) Report[39], 2050 H AKX FE > FUA 1O EAZ 2L

Fiises.
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£ 2.14: FtATREtEE LS UA 06
Type of scenario | Type of scenario
. o . Number of
Scenario name Theme (qualitative/ (forecasting/ . References
quantitative) backcasting) Scenarios
SRES Climate combined forecasting 4 scenario | IPCC
change families (2007)[9]
IMAGE scenarios | Global quantitative forecasting 14 Alcamo, et al.
environmental scenarios (1996)[35]
change
ITASA scenarios | Future combined forecasting Approx. 4 | Stigliani, et
environments scenarios® | al. (1989)[36]
of Europe
Global Global combined forecasting 4 scenarios | UNEP
Environment environment (2002)[34]
Outlook
Global scenarios | Sustainability | combined forecasting 6 scenarios | Gallopin, et
of the global al.(1997)[27]
system
World Energy | Future energy | qualitative forecasting 2 scenarios | IEA
Outlook (WEO) supply and (2009)[10]
demand
WBCSD Global | Business and | combined forecasting 3 scenarios | WBCSD
Scenarios sustainability (1997)[37]
World Water | Freshwater combined combined 2 scenarios | Cosgrove and
Vision crisis Rijsberman
(2000)[38]
Millennium Ecosystem combined forecasting 4 scenarios | Findings of
Assessment (MA) | services  and the Scenarios
Report human WG
well-being (2005)[39]
FutMan Scenario | Future of | qualitative forecasting 4 scenarios | Geyer, et al.
manufacturing (2003)[40]
in Europe
Low Carbon | Lifestyle qualitative backcasting 4 scenarios | Fujimoto (ed)
Japanese changes by (future  visions (2007)[41]
Lifestyle in 2050 | introducing IT only)
2050 Japan | Japan’s combined backcasting 2 scenarios | Nishioka (ed)
LowCarbon greenhouse gas (2008)[11]
Society Scenario | emissions
Resource/Waste Resource & | qualitative forecasting 4 scenarios | Hashimoto, et
Management waste al. (2009)[42]
System Scenario | management

" Alcamo 25112k B3 FUADIKI I iEE 5B L, EHEN T UL BN
2 MASA OV FUABINTUTNK DD RARD I 2T 5 F VAN TRY, ey r7Z Dy
FUADOFLIED 4 K THD.
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e Special Report on Emissions Scenarios (SRES)

IPCC (2% Special Report on Emissions Scenarios (SRES)[9]i%, HERIERZ(LIZx%) 4D iIRESh
BHADEBELE ST 512012, TRIEVTFUAE/ER L C5. SRES 13 Al, A2, B1, B2 @ 4
DOV F VAT 7IV—BIERIILTNDDS, TIENDTFIF T 7 —E R E DT DR E ZAh
DY 72 FVAERFFNTFLR LT[ AN=Y =T A JITFR 2.1.5DLBVTHD. £33 F VA7 73
—IZXILT, # 2.1.6 IR TIONCHF 6 DDOET VT TN —TIZEoTHE 40 ROV FVAN
TERSITEY, H2FUADTIab—vafiREa M 2.1.4 OIHITEHL TN, ZhbDy T
UATIRESR OE AL RE2BEE T, BRI AOPHELZNICEIKIR A2
LT, Bz IE, Al > FUA 770 —"Clk, FRTAICRR R R 23S, A I B VA
<, FANBRREOBFEE TR EREL TS, LD EEERILTHIEICE-T, 32l
—arfREEHL TS, PRab—2ar i RO BRI T VAT LR D0, LDy
FUATH 2000 4 LABEOSRIE 2000 1R TEL RS,

200 7 . .

ol 6.0 - post-SRES range (80%) =
< [ ===AlB ]
> m
o 160 50 =Bl e
3 O [ A2 7
& & L Al 3 |
8 140 g’ 40  —A1T — | [ |
€ 120 E B2 -
) g 3.0 L === Year 2000 constant ]
5 100 Tr concentrations a
2 8 C = 20th century ] =
E €20 B -
5 so 2 C -
] © E ]
I 60 910 —
o = C
- O C =
S 40 a ]
] 0 -
© 2 " ]

0 ] — = | | | | | | | | L 4 M <M <€ <C <
2000 2100 1900 2000 2100
Year Year

2.1.4: IPCC 3 FUA DIl — g #ER[9]
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# 2.1.5: SRES IZBIF 5% F VAT 7 —DAN—U—FA[9]

Scenario

Family

Descriptions

Al Family

The Al storyline and scenario family describes a future world of very rapid economic
growth, global population that peaks in mid-century and declines thereafter, and the rapid

introduction of new and more efficient technologies.

A2 Family

The A2 storyline and scenario family describes a very heterogeneous world. The underlying
theme is self reliance and preservation of local identities. Fertility patterns across regions
converge very slowly, which results in continuously increasing population. Economic
development is primarily regionally oriented and per capita economic growth and

technological change more fragmented and slower than other storylines.

B1 Family

The B1 storyline and scenario family describes a convergent world with the same global
population, that peaks in mid-century and declines thereafter, as in the Al storyline, but
with rapid change in economic structures toward a service and information economy, with
reductions in material intensity and the introduction of clean and resource efficient
technologies. The emphasis is on global solutions to economic, social and environmental

sustainability, including improved equity, but without additional climate initiatives.

B2 Family

The B2 storyline and scenario family describes a world in which the emphasis is on local
solutions to economic, social and environmental sustainability. It is a world with
continuously increasing global population, at a rate lower than A2, intermediate levels of
economic development, and less rapid and more diverse technological change than in the
B1 and Al storylines. While the scenario is also oriented towards environmental protection

and social equity, it focuses on local and regional levels.
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7 2.1.6: SRES [ZH1T D54 FUA DEIE9]

Set SRES
Family Al A2 Bl B2
Total
Scenario
AlC AlG AlB AIT A2 Bl B2
Group
Globally
Harmonized 2 3 6 2 2 7 4 26
Scenarios
Other
) 1 0 2 1 4 5 4 14
Scenarios
Total
) 3 3 8 3 6 9 8 40
Scenarios
(Different
Models (3) (3) (6) (3) (5) (6) (6) (6)
Used)

Scenario characteristics

Population ) .
low low low low high low medium | -
growth
GDP growth | very very very very ) ) )
medium | high medium | -
high high high high
Energy use ve ve ver
& i 'ry Y high high low medium | -
high high high
Land- use | low- low- medium/
low low high medium | -
changes medium | medium high
Resource ) )
o high high medium | medium | low low medium | -
availability
Pace and medium
direction  of . . . rapid efficiency | medium
. rapid rapid rapid slow
technological non- & dynamics | -
h coal oil & gas | balanced ] regional )
Change fossils demateria | as usual
favoring lization

o 2050 HAMKRFE =T FVA

2050 H ARMLIRFHZ T T IFNI NI XA RT 47T FIATHY, HAIZ 2050 0 CO2 HE
A 1990 - LL T 70%HIIH T S A B EL EREL TREL TWAD[1L]. 2D X574t DNt
K BIOFZICEDLEHELT, 2 DOV FIAZERLIZ(E 2.1.7 2. ThthorF U4
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THI 400 DEHMFY AR, —E AARD = R/LF —FEE KR FE H 2 L T 5 H0 28I
7=, ZNENDLFIFHITHONT, HMFEAICLD CO2 HIlREZFEA FIF7-fE %, co2 &%

T0%HIIR L TAR R BALS D BART OF AL > TEBRATRETH DL LaRLI.

7% 2.1.7: 2050 FFO HAZFRK T 2 DO FVUA11]

Item Scenario A: Active, quick-changing, Scenario B: Calmer, slower, and nature
and technology oriented society oriented society
Feature Technology-driven Nature-oriented
Community Urban/Personal Decentralized/Community
Production Technology breakthrough, Centralized | Self-sufficient, Produce locally,
system production/recycle consume locally
Lifestyle Comfortable and convenient Social and cultural values
Economic 2%/year of GDP per capita growth 1%/year of GDP per capita growth
growth rate

e Millennium Assessment (MA) Report

Millennium Assessment (MA) Report T3, FFRDAERER T —E AL ANR]DELRE (well-being)

DRI FUA LU THED N TUWD[39]. T2 TRRETAHAERERIL, HARRSCE D E A
WRHHE TR A b D& ETe. —F T, NP EZT AR —E 2, & K, LS
ThHD (K 2.1.5 /). MA Report Tl, ERER Y —E AD720 DR R ELRRTD72012, 4
KO F VA TS, Z T IFOIEDOELE 2.1.8 [IR-T. ZHHLDOTF U4 DL
WD, EE A HEE T 22N NERROFEE L0 ESEHI2DICH B THHHOD, AR
R O AR H D LWV RAE H SN TS,
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Supporting
NUTRIENT CYCLING
SOIL FORMATION

PRIMARY PRODUCTION

ECOSYSTEM SERVICES

Provisioning
FOOD
FRESH WATER
WOOD AND FIBER
FUEL

Regulating
CLIMATE REGULATION
FLOOD REGULATION
DISEASE REGULATION
WATER PURIFICATION

Cultural
AESTHETIC
SPIRITUAL

EDUCATIONAL
RECREATIONAL

LIFE ON EARTH - BIODIVERSITY

ARROW'S COLOR
Potential for mediation by
socioeconomic factors

Low
N Medium
I High

ARROW'S WIDTH

le

Intensity of linkages between ecosystem

services and human well-being

= Weak
—— Medium

[ Strong

2.1 il

HEtEE T UA

CONSTITUENTS OF WELL-BEING

Security
PERSONAL SAFETY
SECURE RESOURCE ACCESS
SECURITY FROM DISASTERS

Basic material

for good life
ADEQUATE LIVELIHOODS
SUFFICIENT NUTRITIOUS FOOD
SHELTER
ACCESS TO GOODS

Health
STRENGTH
FEELING WELL
ACGCESS TO CLEAN AIR
AND WATER

Good social relations
SOCIAL COHESION

MUTUAL RESPECT
ABILITY TO HELP OTHERS

Freedom
of choice
and action

OPPORTUNITY TO BE
ABLE TO ACHIEVE
WHAT AN INDIVIDUAL
VALUES DOING
AND BEING

Source: Millennium Ecosystem Assessment

2.1.5: AReRY—E R AN D ERE O BFR[39]



2.1 Frfe lREE ST VA

# 2.1.8: MA Report (23317 57452 FUA O E LiHi[39]

23

Factors Scenarios
Global Orchestration Order from Adapting Mosaic Techno Garden
Strength
Population growth | low high moderate low
Nutrition good low in poorer | moderate good
countries
Sanitation good low in poorer | moderate good
countries
Exposure to | low high moderate (but with | low  (but new
non-developed strong learning) ecosystems are
ecosystems created)
Management  of | high high in richer | high high
known countries; low in
environmental poorer countries
risks
Monitoring for | low low high high
unexpected
environmental
risks
Ability to detect | high for expected | low high high
and control | outbreaks; low for
outbreaks locally | unexpected
Global high very low low high
cooperation to
control outbreaks
Overall good  outlook if | poor outlook for | good outlook for | good outlook if
assessment optimistic poor  countries; | dealing with local | technology is
assumptions are met - | substantial risks to | problems; successful; low
high risks if | wealthy countries | substantial  risks | risks of
assumptions not met | if inequalities are | from broad-scale | manufactured
not kept within | outbreaks until | diseases but the
manageable cooperation consequences
bounds among local | could be
entities is | devastating
established
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22 TFUFERDBEERR
22,1 UFIFERHR

WO FIAITBAEB L OEED HHDOT=ZDITMERII TN [43]. UL BB EEE T
TN B RIS D& ST E7eo7=DIE, 1970 #4%1Z Royal Dutch Shell 23MERR L7244 i fik
(2B 2 FUATHDH[44]. ZZ T, PROEBAR LI DA MR EE L2565 T
FELTHRIETHZLIZL ST, Royal Dutch Shell 1347 GO EE R Z U0V HIENTE, FER
AN FEE AL DAY ¢ — T AT LN TEIZEN DTN,

Royal Dutch Shell OFIDIINZ, FRROFEEREIZFETHEHOT T IAEMEL, €O LT
H O 25 E 5 TIEIIY T VAT T =0 7 LI NA[45][46]. VU4 T T =07 T,
2.2.1 12753 X572 Shell/Global Business Network (GBN) Matrix 2358 ZZ VS, RSN
EHEBEENELISEW 2 RO (F—RT74/3—=) OZALIZH>T 4 DORERIHE)D[22][47].
D~ A% N FUAER T 7 v —F1F“gold standard of corporate scenario generation”
LRZRENDIZE, BUERBFIHSIL TWDFIED VLD THSH[48].

>
>

N

T+

[ 5.

Q

2

[ .

. o .

Scenario B > Scenario A

X

) Key Driver #1_

Scenario C Scenario D

A\ 4

2.2.1: Shell/GBN Matrix
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VAT T = T DFENEL, LD 4 BpEH725[49].

1. THFHINELRTFA LT 7 3 —ZDHH

HEDEALBIME D2 DD DIEREIIEL, T O FPLRE I8 A 5 2 580K
(RIAE LT T —AFIIRTA /3 —) 2R 35.
2. T UAEOUE

FIE 1 CIANT T LIERTAR—DHDG, FECHEEMENEL, AHEIEER SO OZHh T
5. ZDEIIRRTGAN—DZ L%, F—RTAE LT T —AETF—RITANN =L, F—RTA
N—OHIH T, MBS TRE ST A TS 5. F—RI7A3— 3l i 2 L, 2hoz
TFIFOERETS.
3. TFUAERR

X —RIAN—DHE DO TEEDL FIAEAERLT 5. F—RTA43—=71 2 HOLGEIX
221 DIINT 4 KDL F VA ZAER T 5.
4. FATHREDRRE LD

K FUAOFAE (unfold) 27" HEITHEEE (early warning signs) 23858, Jef THAEA AR
HTEIZEY, BEDFRNE DL T VAT T ONEARL, £O LT VAT IS 2 20

(2 M T 2.

FRfe Al REAL Y FUABAER T 2582, VT4 T I =0 T DO TR I2b—vark
ARG DEDHIENZ. Alcamo[25]1, EMERIZRFLIR & E B2 HTIZEE SV TSRO T
FaAH T2 DTFEEL T, story-and-simulation approach Z42RL CW\5. ZO7T 7 a—F(ZHD
WNTC, Jager, et al[SO)IE7 4T F v AT 42 7 O R Al et 2 FUANER T o AE R R LT
Q22fiZ). — T, 223 I TR ARDLININVIX XY AT 4TI T 7 a—F HERES TN
H[30][32], EDIERLT B R AT 4T XX AT 42 7 BN AR DL+ 3 I FIE LS TR0,
Flo, YFUAERR T m e A TR CE 53 FUAVERELEDS, Shel/GBN Matrix LAAMIHN<D
MERINTVD (224 HiZH). L1UTINZ T, BEFAY T IVA OERICE > T FIVAEME
EFT DLV T T E—FTHELNTND (2.2.5 HiZ ).

222 THATHRNRTAVTOFIFERFIR

Jager, et al.[50]1%, Shell/GBN Matrix & story-and-simulation approach % #H 7~ &i>H 7= Fifsé A BE
VT VAAER FIEEIREL TS, ZOFEIE, IPCC O SRES[IJZVER T DBV ST
FIELFEETHD. K 222 [TRT IS, VT UAER T 0B AT T O 4 BEFECHERRS LS.



26

2.2 T UAERR D BE 2

FUAO HIEREROWREL: 2T VA TRIR T RET —< %R0, v FUAICEHbL AT
— RN — R ET D,

TFVADEREDIERL: > F VA THNNDIERICE L 52 2ECER (RFA/3—) ZVA
KT 7L, ZOHNGEENMEEARTHEED JLTIVT AN DEF—RTA /3= LTl
T2 (F—RIA—DEEIZ, R OBROBLEND 2 HAHEIEIND). F—RT A3 —
ZHIELT, X 2.2.1 OEFHTUF VA OEEEVERT 5.

THUAOFRIREMES: FME 2 TIER L2 FUA O EKEZREME T 5. ZOBBETIE, 3=
U—arvE R AL E BT & T 5. ZOSHTICED, v UANEOF & B0 bk
. RLIRULT= S FUAITEE DN T, BRix RBUR O FEAT A REMERRI R A2,
A=l —ar TN —F YFUFICEDL T R TDOAT — IR NL —LF A DN
BrILFL, SHIZNEIZONWTikimd 2.

Establishing the nature and Identifying and selecting
scope of the scenarios (a) stakeholders/participants (b)
Identifying themes, targets, indicators

and potential policies (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

2.2.2: UFHUAAERR T BEA[50]

FROFIMEDOHTY, FERIZRT 258 TA /3 — DB 2 W L2 AUT 2R B72 W FIE 2 258

LB THD. TZTIE, HERITANR—DBEDMEE, BIOERTANR—IZE T 5T — X &IV
THZEZE ST, FEROZHEENZ DN THTONDARLE L CHLERHH[51].
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223 INVIFXNRTAVTOF)AERFIR

Robinson[30]i%, H2EHLIER (FIAIE, BEUWEFREIIZEELAVER) 255
EETOEMEMTIEEL T, NIy AT 7 F VA OERTINEEZRE LT, ZOTIEIX
LLFD 1~6 Thb.

—

FIAOBERET S,

T UA D BEELHIFZRRET 5.

BAEDL AT Ltk 15,

SLEBEEIN (exogenous variables) Z4FE T 5.

5. YFUATRIRTDIERICETD, B R T MRE RO RE 5281280, v U4
TR UG RV

6. TFUA AL, B, REEROEEBIZONTHHTL, FIH 2 TRELEBIEATHE T5ET

SINT AR IR T,

i

LN L7235, Robinson[30)iX FNAIZIR -T2/ 07X 2T 42 72 FUAVEROFIE R TR BT,
ZZTRESNEFIEDOA T ITRFES L TR0,

ZHUZHKIL T, FIEO—BALIZH 2SN TWRNS DD, Ny VXY AT 47 OT 7 a—F
% 2N L7 IO BFIEE 128> T DD R EFLTUD[52][53][54]. #11%.1E, Mander,
et al.[53]1%, 2050 FFETIZ CO2 % 1990 F-LHT 60%HITHSHEHEW) HEEDOH LIZ, UK 12815
DT FNF = FUFE N, ZZ T, 2050 FORPUIRFLTFLF = AT JZONT
BEOFERGZHE, TNOOME % OFFRIGICEDER 2, 2015 48, 2030 £EEVN) 2 DD [ il
A LIS TERIIL T, VU FUAERIZY — 27> ay 7R TIThi, 2015422030 44 2
FLWRREIZ T D720 DBUR N EHAITOA L 7 7 F OBUE D DIRETS V72, Mander, ef al[53]I24%
N IXx AT AT TV DERFIRITLL T DEBYTHS (M 2.2.3 /).

1. PERO BREZBET D (FlA1E, 2050 40 CO2 HEH B4 1990 4T 60%HITE T 5).
2. BEZEBTLIORBELVISREAEREARE TS (F121E, 2050 412 CO2 HEH &% 60%
HITL 742 L LT, = F =R EDMESREE ORDUTISC TRZR o7 4 KONpkaH<.
ZOIHLEFF—THEOFEH LR TIE, F E KB RR T2 HET D).
3. FlE 2 TRELIZZNENDFERIZOWT, ZORKEFEBT L7200 F O f kA BIfEL
DN OPRET .
4. HFELWERK, BUE, THROISROMZES S D720 Ol 2 H#i<.
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* 1. Predetermined
N Target

/
/
/
/
/
/

A - ; -
! j ' t 2. A Set of
O Desirable Futures
Future

I | > 3.Mid-Futures

4. Pathways * \ *
Connecting Futures
with the Present

Present | Qs

223: NOIX Y RT AT FVFOVERRAA—!

224 FEBAROIUFIAERBGE

Bishop, et al.[55]i%, ¥ FUAVERR OB CE D8k 4 72 iE% G I ZE ST 8 FiJH
WZFEL, ENENOEFEEMZEIELZ (£ 2.2.1 28). 2055 3 SOFHIEIZHOVWTELT
([Zih 5.

D
=t

" Mander, et al.[S3]D LR &S L ZEH DMERK L.
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® 2.2.10 T UANERBIE DR ERIPTSS]
Technique Advantages Disadvantages

1. Judgment Easy to do Difficult to do well

(Genius, visualization, | Taps into intuitive understanding of the future Opaque, not transparent

sociodrama, Coates and | Genius, Coates and Jarratt — requires no special | Genius, Coates and Jarratt — relies on the

Jarratt) training or preparation credibility of the individual
Visualization, sociodrama — can lead to novel | Visualization, sociodrama — requires some
insights and revelations training and experience to do well; clients may

resist relaxation or dramatic techniques

2. Baseline Easiest for client/audience to accept because | No alternative scenarios proposed

(Trend extrapolation, | generally expected already Manoa, systems scenarios — futures wheel,

Manoa, systems Manoa — highly elaborated, creative, lots of | cross-impact, and causal models require some

scenarios, trend impact | detail training and experience to do well

analysis) Systems  scenarios — shows dynamic | Trend impact — requires judgment to estimate
relationships among scenario elements impacts, best done with group of experts,
Trend impact — links events with trends perhaps using Delphi

3. Elaboration of fixed | Easiest for client/audience participation Generic scenario kernels/logics might not be

scenarios (Incasting, SRI | because scenario kernels/logics are done for | relevant to client/audience; therefore less buy-in

matrix) them SRI Matrix — many have an intuitive sense of
Provides in-depth elaboration of alternative | the best-case and worst-case scenarios already;
scenarios filling in the cells of the matrix with many rows

(domains) might become tedious

4. Event sequences Tells the story in the usual way, as a series of | Probability trees, sociovision — events/branch

(Probability trees, | events points usually do not follow each other in a

sociovision, If probabilities at each branch point are fixed sequence

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 option evaluation,
MORPHOL)

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

8. Systems modeling
(Sensitivity analysis,

dynamic scenarios)

known, can calculate the probability of
end-states

Creative because it decreases the tendency to
extrapolate 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 —the right mix of technical sophistication
and ease of use for a professional audience
OD/OE -
consistency among different combinations of

allows for the calculation of
alternatives (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 probabilities of alternatives
or end-states based on rigorous mathematical
procedure

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

IFS - allows for quantitative analysis of
alternative future values of important variables
Creates the best quantitative representation of
continuous variables that describe the future
state

Divergence mapping — events are not always
easy to classify according to 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-state
might reduce buy-in for client/audience

Impact of Future Technologies — process for
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




30 2.2 T UAERR D BE 2

e 4. Event sequences: Probability trees

=R (probability tree) IFIEA (decision tree) L[FUEIIER THEN, MERARDEIIA ]
MDELZVHIDDONEFT DR LT, IRERDEIIE DIH72RE (decision) & F T ONEFET.
SRR DARImIL, PRE DRI TECHIRO DR IAEL T, fHlx DIREITH ST 5%
NENOEAMERZRE T HZLIL- T, KRB D A RHEREZ DA EOZNE DRI
T 5SNTEMEREOREL CGHET . EERNITIAZ v X AMIL Hnbis.
e 6. Dimensions of uncertainty: Morphological analysis

Morphological analysis 1%, [F3HICFEE 52 HEOEALERNZIVANT 7L, ZHHDF A
AR ELTEEO R EEZ#H FIETHS. Shel/IGBN Matrix[47]i% Morphological analysis D —
F£TH%. Shel/lGBN Matrix TIEF—R7A/3—7% 2 IR ESH15H7A3, Morphological analysis
TIHEREEDOF —R T A/ — PR EALD[56].
e 8. Systems modeling: Dynamic scenarios

Dynamic scenario | %, ¥ FUAANEMRET AT LTl G ORI D THH[57). T AT LT
T, YA OT =< ZBH#H T HEHREZT L — AN FIZIVIARNT v 7L, ZbE R R
S hT—J[58C~ o T HEC LS T, YT UA TR T REMNR L AT LEEFHTD.
BAvbT—271%, K 224 ORT IV AT LEESE (/—R) EVZIZEWEBRTSH. V70,
FHEMOIEBI A DR EEREZIE I positive (+) & negative (-) ELTRETS. L—T7H
EE, BREOIEHDPHEAEICHRICINDOR Y T4 T 74—y b, ERMPFHEAIZKIERT%
IHT AT T4—R oD 2 FIEICHESND. K 224 T, WAEREANOBORST47 74
—R o7&, NAERERDOMDRATT AT 74— R 3705730 T 5. Dynamic scenario
TERCTIE, KRR N =7 DFBERITEERET DL T, T FIFZFEMIEL, SHIZX
LU TRtk 95, LL, Dynamic scenario CIXRF Ry v —2 & FUAOFEIRO M OBELRMN
VP LS BIHE TR, ZNODRIOZ G HEDRRGENE S TIRODEWIBEN G .
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+ -

Birth Rate @ Population @ Death Rate

+ -
+ +

Fractional Average
Birth Rate Lifetime
Legend

@ or ® Loop Identifier : Positive (Reinforcing) Loop

@ or @ Loop Identifier : Negative (Balancing) Loop

2.2.4: RERYNT—27DHI[58]

FRICHETHEIEOIENCE, FERIBZLRZT 5720 0Y—/L LT SWOT (Strength,
Weakness, Opportunity, Threat) analysis[59]<°> PEST (Political, Economic, Social, Technological)
analysis[46] 3 HIHIVTIY, RENFEREIEZE 2 572D DO T VA ZER T HERICHWOINS.
F7-, D ER A RE/RE U R A (sustainable business) &t A7 DU FUANER A T
572912, Kondoh[60]IZK SRy U — 7 L TR ATRERE Y RAD 2 — il , VA
DEREER BRI =7 ELTHERR T 5LV 7 7 r—F 24222 TD.

225 BEOREMNRARPHEIFIFOERE

[ENZEREEMFFERAT X, IPCC IZX5 SRES[9]DAERLDT=D1Z, BEAFD 700 FEFALL E IR E 0 R
AP F VAT T — 2= 2L T RIZABL TS (X 2.2.5 2RR)[61]. ZZ T UA
LT, HAEE (X, CO2 PEHE) IR DL 2L —al fERAEIRL, ZNHDHE
ENRRal—2ar ORGHIBEERI AL ET VI EICEBINTWD, 20T —F_X—R T
FUAOHIPERZINTNDIZ0D, FERORFECH L FIANER DT DB EEHREL TH
HTH5.
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"= All Data B==)

All Data in Database

3 o D

Al /SRES OECD30 CO emissions
AIMASRES  [a1 ROW CO emigsions 396 404 413
AIMASRES  [a1 1/ orld CO emissions 875 877 1002
AIM/SRES  [A1C A51AP CO emissions 235 270 389
AIMASRES  [A1C EEFSU CO emigsions E3 4 40
AIM/SRES  [A1C OECDA0 CO emissions | 179 1R1 18R
AIMARES [BIE ROwW 0 emissions = Browse Source and Scenario Information [ ([=) <
AIMASRES  [A1C \forld C0 emizsions ~
AIM/SRES [&16 B C0 emissions SourcelD egions
EIM7SRES M6 EEFS0|CO emiwsions avihors  CICTETTD
AIMASRES  [A1G OECDA0 CO emigsions Reference FEETPIIENN
AIM/SRES (416 ROW CO emissions g
AIM/SRES  [A1G ol CO emissions
EIM/SRES  |BAT ASIAF 0 emasions Model Azian-Pacific Intearated Model [ AIM ]
AIMASRES  [a1T EEFSU CO emissions Category
AIM/SRES  (A1T OECDA0 CO emissions 5 - —
EIV/SRES [B1T ROW 0 emissions TR | dvores clcin i/
AIM/SRES  [B1T [wiorld CO emissions Update Series
AIM/SRES (a2 A51AP CO emissions Notes
AIMASRES  [A2 EEFSU CO emissions
AIMASRES (a2 OECD30 CO emissions
AIMASRES (82 ROW CO emissions
AIM/SRES  [a2 \World L0 emissions Scenarios
AIM/SRES (BT A514P CO emissions - —
HIW/SRES | [BT EEFS0 |0 emissions NG S ey | SR =
AIMASRES  [B1 OECDA0 CO emissions
AIM/SRES (BT ROW CO emissions
AIMASRES BT 1o/ orld CO emigsions
La-k E d E]@ (&3 7 EBE A1G Nanintervention SRES
v
< ] 1l | I )]
L=t (] T [ Jm]r# /240

2.2.5: IPCC Emission Scenario Database[61]

FDO—5T, FUAORBIFIFENTZL 2L —FIAENTZT — A T ITIES LT
RN, IRal—ZOFEFAIZES T, YA DRSS A B S B - L E 0 RE MRS
ZEITTER.
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2.3 Frigrraett LA OFMlELE

Frft iTREAL S VT UA ORI, EARMIZIZBINEL DT F VA VER T 2 ' A[62][63ICFV\ T,
CFVAICBRT AT — IRV E —HOGREICE SN TR ESND. OB, 747 A%A
UZRFESNDIDNT, Fife rIREME DRI E N DM EEUC &> TRARDL D TH T, #kfryE
TR RSO D ZENRTERDLTHD. ZOIHNZ, LT LLEBINTIIRL, HalerT
—IRNE DG EIZE S T T IADRFHISNADEVORIHZROL LT, TR U OFFHf &
RN OMIREEIINTND[19][62][64]. EDH 5, Tt DELLFIZRET .

o [FVXHME (credibility): FisFlZEo T T UAICHAF N DBHDH. VA ORI RAF R T
VA DIRER A B—V % BT H720120%, +37e XE LSBT FUADOFEAMENR LB T
HD[35]. Thebb, VA LEOFRILOAHENHBR CHHIENEE THAH[19][62][64]. F
7o, B REIMEITS FUA O NEEE A MK AT 5[35]. WEEGEA R T2IZIZET LD
FIHABRFEOOEDTHY[3S], BIIEDOLZA, a2l —ral BNMERHIMEREDHI-H D
K2 FBTHD[12].

o lfEME (comprehensiveness): R D ARNHEFEMEIT LS D701, BIVI DRk A 7o bk
TV THIZ I T D23[22][62]. EHLEFRIREIZ, Fife rTREMEIZ BAE§-D4% 4 2l R 24 < 7=
WIZ, ZEOWIIMEZFF -T2 T U DPMER SN D RETHH[65].

o AIEME (creativity): ¥ FUADFEAFIZES THBRIBENGE D THY, fFRAEAA—TFT DD
BESEO. AIEVEA R T EH e Y a A fiKCENTENL, FFROFTREMEZ NI A2 &
M TED[62].

o Y (legitimacy): > FUADFAFICEST, TOARBIOTFTIADIER T BEANRRA
ETHDHN64].

o PBHEIVE (relevance): T UADOFIHEIZES THITHIBRES, BEREICHEEZ 5252,
R TEDD19].
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24 FE2EDFELED

RETIL, FrlRett 2> U4 OREE, BEAFOFHE mTREHE ST T VA DOFI W< OHRL
7o, SHIT, Fifge ety FUA ORI B L 72 BEFAF TR DU Tk~ Tz

T UAERRICBIE L2 F 508 LT, ZNE TR BSNTZTIAT I AT 407 T4 B X
UNIX X RT A7 FUA AR T D720 DO FIE, BEW, 26D FUF OVERMAE KT
L1-O Tk (Bl 21X, morphological analysis X° SWOT 73#7) Z/RL7-. LD FIEB LT
RV, R rTRERE S T UARAER T D72 A TH 5.

%?®—75C, morphological analysis 72E DOEEAFD FIEITS T VANVERZH /3 ISR T 200
D, RZENTS T VT DVERERL M AATH 1280 DWFFRIE 3T TV, BEEDS U4
VERITEARBNCATIEKFELIZLOTHY, ZO7=D OFHERE AR IS T2 TEOM T8
Lb+3cAThi T,

ABFFETIE, > F VA DIERSC M 2 KO A BRI D BRI FAT R REL T D720 DR Fi
EHEREIRET 5. TOT2DIT, &3 TIIFRH AT RS T UA ORI LB 2 —HEDTT 2
EIFUARBRE ELTERL, Y UARG OO ERFREAZ O, TR i RS
2 FUAL T2l —% (Sustainable Society Scenario Simulator; 3S Simulator)| D=1 ¥ 7 MR %R
T2.
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F 3 ETI, IECRIERSNTEREIFO—m e LT, VT UARGHEWI R B a4 3
5. ZOREKNL, T F VAR OERITEE DV TR ATRBFE R Y T UAZAER T D7D 1T EE R
MR E R E T HZEIHD. RETIE, v FHUARGEIIETH72007 7 a—F LU THEHE
Al REHS L FUA T 22 —# (Sustainable Society Scenario Simulator; 3S Simulator) OREAEZ$E
FT 5. Wk, ZOWBIZBITHAARFFEONE DI ZR 5.



3.1 IIC®IZ 37

3.1 [ICE®HIc

ARETIE, Y FUAAERICE > CARE N LB B EA P 5282 HRE L C, Fifse vl REAL
BTV TN DI B0 T A% [ ARG ELTER T D, Z2CERTHV T
FEFtOT oA, BEFEOME CIRESNI-VFIAERTIE 2.2 H2R) ofabass
HhH. ARFRTIE, FNB66]ICE> THRESN TEFFHFO— 8L T, v FUARRE AL
&S5 (3.2 Hiz).

I, T F VARG O DI BRI T 5. T UA BRI EZ MG ISR T 27200
T7a—F LU T, AR CIIFH AlREfL & T VAT 12 —4# (Sustainable Society Scenario
Simulator; 3S Simulator) ##£%4% (3.4 HizHR). 3S Simulator OF|H L~ T, FHEEOF]H
IZED T T VAERRE DAMERIIL, T UANERRE SR T 5.
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32 SFUAEE

321 EREtE

BRETFIL, RENCBE T 28 A, RN TR 52 LIV ERR L L CREESET2b D
THD[66]. ZZTHL, FHITERAFEB 55N T HIER (B KR - Z¥8h - FhE7e L)
Z B PR ZEEM L L 22 3B IR E L TV R | L EFRIND[66]. #XFHTE, X 3.2.1 DIHITHRET
X53[67], BARMICER A HED D721 O 2 FFEO HFRA L THH[66].

1. SREFAEMZEET 20 RSB EOLDOIZET 255, Rt EZMOTT VOFEH,
Rk, 25, FIRICBE 205,
2. XFHEARICEE DGR EDINTEREHEHED DN OV T DA,

Design ' Design ' Design
Specification Process Solution

3.2.1: XEHEFEDIRIBL67]

322 VFUFEREIDEE

ARAFFETIE, REIREZT T IVAITHKY, FINOORELIZREF[66]D— B LT U
AT NLE DTS, 22T, VARG & TR rlREA LS S T UA 2R T o7 DI B —
HOFITE | EEFTD. 2.3 HiCRARZIIRTB W U4 | 2% G 5720120%, U4 %EHT
LR OZMEA R T & ThD.

o PR nTREAL AT T UAITRE & IR AT — IRV E — (BIZIE, WFZe, BUORNL R, TRARY)
MOEmEEL THRBRESLDBOLIERINORETHD. i, A7 —IHRNE —IZLk- TR
BUN RS e BT 2 NS T /AY e VAN Rl R

o Fif Al REALR T FUA ORI, E1E, WETEZFIREE T 272012, T F VA FLROMBHLE L TH|
HEhaiEmz A obl, ZRbE B AlReL T RETHD.

o Rt ATREALS T FUATIL, RHEFEMICKHL T 272 0DIT I D8k # 7k 3 i o~ &
Tho.
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— Scenario
y Development
Suggestion ﬁ o \ T

Detailing the
problem

%

Evaluation

Development

L

Suggestion

Evaluation

Defining the problem to be
addressed (e.g., theme)

322 YT UAEEI OV ATV

FVAREEFATTLH720121E, (1) v FIVAOREGE, 2) v HIAOKETreRA%%
NENBETODUENRDD. 2055, FUARGF T RL LR 3 SORMFZ R 25912,
HHB[68][69] DR FHEAFEET N7 EIZHADNWTK 3.22 OIHNTEFKTD. K 3.22 IZBWT,
TFUATEOME REE (F121F, 2050 FI2BT D H RO R FAASBEHRE) ORE
EFUAERFHORMKET VNS hELTOYVFIFITENEI, K 3.2.1 OR%FHEAE (design
specification) LEXEIE (design solution) (ZXHINT 5. X 322 ITRLIZEREF DA A2/ T3,
RELIET—~IZBT5H5/ NS 7 OWNWTERIBFEZIHEEL TWVE, Zby U4
FLIR L= NRICKET 252479, OFD, T UARGHIRIR T RET—< 2R E L1, BE
(suggestion), ERA (development), 7l (evaluation) D17V &K T ZLIE~T, ¥ U4
EERESEDLDTHHEEZD. ZOVA7VTIE, T FUAERE XML EITSEC T, sk NAEIC
BIEL 72 MOINEE, SR D72 DT IaL —FZ ORI LTI — 3D FAT, FLibNE
BILOT 2 — v al i ROBREAEEIT).
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33 JFUAREDI-HDERE

2.2 FiCl_7=I00Z, T UAVERICERE L THE & 7R ZE M T TS, LLZeiD, 3.2.2
B CEBLIEV T UARHEFEITTH2DIIVKO0DOIREN DS, ZOMEIE, LLTFD 4 5D
ERORREN DR S ND EE 2 D.

1. FEREZ ML T T UA R T 528

BEAF D> F VA OFLal I LFmERIE DI RSN TEL T, VAT E ENL5m B2 50 L 5n
BEHYTRWGEIR, BV, RUELFENAIZKBISI TR, 2070, Fifi il igfha s
FUAE A BRI, E1E, ST T 22ERREETHD. MR, R aTiEtha UL
RICBIT DR PLAFEIR T2 LV PR |, (RE TR BV RS AR LAY IS £ H D Th
5.
2. UFUAEI 2L —HEHA A RRETHIL

FRgt flREAL S T FUA OB IZIZUIEUIE S 2L —2 BRI HEND D, v FUAIEZE ORIz
RIS 12 —H EHHR I TR W2, —fRICBEfFO T FIFICBIT A 2l —ay
DIRFEF L O FEI TN ATRE TRV .
3. B UA R ER T AL

BIED Y FUAAER FEIE 2B RSN TBL T, ATICKRERFEL TS, Bl
Shell/GBN Matrix 73 2 fHlDOF—R T A= ZESNWT 4 RKOTFVADEREIR R T DI, &
FUFER AR HN SR T2 EAE I B BAFAET Db DD, VT VAR T e A k% 325
DI DFIEPFAELIR V.
4. FUFELGHTHZE

e TRt T T VA 20T T 572D O FIEN I RSN TV, U451,
TFUAFREAEIE O T, BT what-if 3HTA3E 2 H05. 22T what-if oHreiE,
FORHRGAFPEAL LI L& DR RERFTT 5T THH[70].

HIOE OO EELFREIL, 2.3 HIR UGS BIEL T, il iTaEth 2 O RkG2 7Y
FELTERITLHENHSNTRNIETHS. ZORRBEICH LT, HEH[65113RH5: nlferE it
T DAY —VE B MDD L L w72 BT BN TH LML CD. T72bb, 2.1.4 i
TRLIZE 7 fll # DO F VA TR AT REME DS 52— (121X, R BEROEETMCBITD
IR F#RE) DHEHLS D TH ST, Fifie BRI AIFIREZBAE 5720121, B~ 22
AIREFES T FUA O BREH LN T RETHD[65]. ZONHatRkoT-L%, Fifit ilRetta
TVFORRFHIBITLMEEL TELT D 2 D785,
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;}&b
&R

5. VT UAROEREZHALNCTHIE

Fifot T REAL S B A FIANICRBLT D701, Hx O T4 (Fl2IX, Bk VA,
TARNAX—FB T VALY ZBUR DT HT2D D FHIENRN.
6. ALTUVEERETHIL

IPCC @ SRES (R L 723 FUAET —F_X—2LEN T KICARSN TWDLDOD (2.2.5
HiBZ W), T TRHHSN TOD 2L —R0, ZOMOEE 2 72 F VAL Ia L —ZIXFF A
REZR T C ARSI TV, B FTREAL S S T UAZAERR 35720121, 7R 2 THRfRLZLO
(ZEEF DY FIFBLOY 2 =22 B RIS T DA EE T HLeb18, R fos
FUAERE B T LT 2 72 FUA L 2L — 2 E R AT RRIC T RETHD.

WEITIXLL ETHEIT 72 6 DOMEEIRIRT D12 DT 7a—F LU T, Fife il igthas T4
Ral = ORBERRETD.



42 3.4 FEaTREAES S FUA T I2L—# (3S Simulator) OHEAE

34 FEAREEF AL ZaL—4 (3S Simulator) MDIERE

341 PFHIAREHZEOTIO—F

TFVFRFITBNTUL, xR AT — 7RV —RO#ERICHE SN T, T UADRE B
BBl D7 0 A% FITT D, ZOXIRVFIUAHE O A/ NI BT TdDT 7 rn—
FELT, RFFETIET T VA ZFH RSB AT REL L, 22D F U BT Din B O fifE 2 B fieft
T DO, VA Zim B E IOV THIE (LT 2. T7hbb, R TIES T UA OHIE
BIZHEANT, Fifge rlReth > T VA OEEE, 554, IOV &G R LT3R 4 5. 3.3 i
D 6 DOMEEFRS DD, T VARG ZIEDOT 7 r—FLLTU T D 5 SOWF7EHRE
BRIETH[71].

1. U4 ol

SFUA B GRS AT e TR, 2o U4 O G EARBRAR I A CRa B G A
ML T 270D FIEELT, U4 EHELT 5.
2. UFUF LR —H O

MEAEDT VA L2 —FOFAHEFIREE T 57201, > F A2 —F a2 LT
TR FVA AR 2. 22T, TE A LI, VA SIS 2332 — 20k L
TEY, PTVANTI 2L —2ar FFEEESEDEI 2 —ar PFEITEN, ZORERN
BRSNS T AT
3. VT UAORRE KR

VA DOFFH T AR AT S, TOREFH TR RSN, T—hA T k&Y T
VAL 2L =22 WRND, Fiizs T UE (T T XX RT AL T FUE, Ny tX v AT 40
7 VA EET) ORGHABEETT.
4, FUA O IR

BRI S Iz FUA O 38 T4, BRI, U4 OB 2B 208,
what-if HT-CIRE AT Lo T2 FUA O E B2 oW e XABE T 5. S AT IE VA
%t DR SR L, what-if 23T EIEEEHTIE, BEAF O F VA EFIALIZIRAE S VA DIERK
wIARTD.
5. VFUFER2L—FDT— ATk

PERSFT THERSN TOAY FIABLON 22l — 25T — A7 LU THERTS. g, o2
2L — P FUFOERIZF SN TODIEEITIE, Eit 2 Tk~ 72doicyFtesial—
BEBE LTORIECT — AT T 5. 7T —IAT OFRIZEY, BEAF T VA ORI OV
&, BEE O FVF R AU FH S T ERE R T5.
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EREOFERREIT, 2.4 HiT/RUIZ 1~4 OBVEEZMRRS 5. LL, Five i REFL 2 OIFifEZ
PR D72 DICH B 5, 6 & H OMEEMRR T 572120, K 341 [TRT IR 722
TR DITDHEEBIT, AT VL TR 2 2 T IABLON 2L — 42 BT O MLERD
5. ZRBEOERIKLTRBITECIE, BFTERE | Tili~7es T YA DML T L, BRCHE 5
LRSI F ALy 2L — S OT — DA T O FEEENENE AT 5. LLARRE T,
IR 2 72 T U BLOV 2 —=F 2R T 28007 7 —F I3 A L. KAFFE T
LA, TOT Ta—F BT HODOTIE, T7hbh, v FUAE 2L —FDOIER R L
OT = DA TACD T2 D FiEa1 5T 5.

World CO, Emission Scenario

Global Env. Scenario > e
P h
9 |
\ —_— . .

c/

| . .
Internatjonal Affairs Scenario

< Policy Scenario
W |

5
Industrial Stucture Scenario — @’
Technological /

Development Scep;ﬁo
o]

Legend
 Scenario Document

@ Associated Simulator

— . Consumers Behavior Scenario
Associated Database

-<«+—» Relation between Scenarios

3.4.1: FigE ARt > U4 OBE-S1F[72]

AWFZETIEIIND 5 DOWIEREE R T D70 DO HFiEmEREL, TNOEEEL AT
LELT, Fifet ilErE ST U432 —# (3S Simulator) 21243 5.

3.4.2  3S Simulator @ B #]

Frfoe AlEfh s VAT 32 —4 (Sustainable Society Scenario Simulator; 3S Simulator) @
HEL, Fre TREtE 2 T VA OB, 1ERK, 2Tt GBICFHRE L TXE 2L THS.
>FY 3S Simulator DZE-SIFIE, T FUARGEITIZOD [ FIH) CAD 2 A7 L ThDH. 2D
AT LTI 3.4.1 Hi TR UIEATZERVEITIS 2 T ik e RIETHZ8I28- T, Fif il REfES
ST UADBFENRICTHEEGIS, ST VADOIE | O EEKET 5.
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3S Simulator TE¥EHxI Gl Dt Al REA LS VT UA L, CEERXDTFUA L35, ZOFH
1%, BIEDLZALE DR DOIRZ FEAICFLR T 572D OME— D FIEIENLTHSD. 21X,
FERORE G LT, BFRISCN & DTAT AZANAL, SAENEHRIZVT T BOR 72 5Lk 2
HZEIZE S TOHFITES. 38 Simulator Tl, LFEHXDOTFIAZEAER T D701, BEFD
TFVARBLON 2L — X Ol & HH AR 9. 2.1 BiTik7=351, Rkt alfett a7
UAIZES T2 —#1L, TOE IR T D70 ICHE R EZ - TS,

3.4.3 3S Simulator ML
3S Simulator D&KL AEX 3.4.2 12~ T. 3.4.1 EiOM IR I U HiEimae EHT 5
72812, 3S Simulator (ZLL FD 5 DOEENSERT 5.

o UFUAMEE R R AT Ly BT VA CHTHIAER L 722 F U A O IE 2250k 2 5
B35,

o VFUFT—HAT: HEELSNIZS FUABEOZ U T 53 3oL — 22 5ERT 5.

o SFUARELELAT A LFUAT —IATERIALRND, ©F VA O IERE ZHE
2.

o UFUASHIY =L LFUFDRIMEE S, T— AT ST 2L — 2 A FI LT
what-if Z3HTRCRRE 3T & FTREE 2.

o AT qx—X: UL, FOUFIADOFIMICHASIND L 2L — X DT — X AW AE FAT
THILZEY, ZOVFUADI I —var B FTAREL T D, — RIS, OLPDYFUFIT
R DS oL — 2B EIRLS%. SbIr, R iTREAE 2 (@4 W< 7= | G D ) A%
B ST L&, AT A= —ZFEEO L F VAT Aol 2 —F R OB S L E BT
2.

aYay
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Support System

% """ ‘. %i \ L
1 |

Scenario Structural ] \
[Description SupportJ — 1 H @

System i
I (Simulator)(Simulaton) Scenario Archives

Scenario - -
Document [ Scenario Design ] Simulators

A

} Structured Scenario 4

A
[Scenario Analysis Tools ] T 1
[ Mediator ] E>

Simulation Results

3.4.2: 3S Simulator DHERY:

3.4.1 HiOAWFFEHEL 3S Simulator DT DRIRITILL F DLV THD. v F VARG
AR AT ML, T VAOETFIELZFIELET D WIFERE 1). Fo, v U4 L2l —
BEBEHGET D120, ZNHOMOBREEEL T FIEL I CERET S WS- 2). v
FT = HNAT VL, BAFOYF VAL 2 — 25T — AT D120 O A% F23E592 (BF
FER 5). T UARRE SR AT LTI, AL LIz T UARGH T B R EE S W TR LS T
UAOVERE ST D W 3). v T UA S8y — /L Clk, v UA OBk 4T, what-if
GINT, BRI O FEATE AR T D FIEAFZHET D (R 4). BB, AT 1=—XTIEB
TFUANCBNT, Y UAICBER T D2 — 4 B BREN T DM RE A K5 (HFFERRE 2).

3.4.4  3S Simulator DEZE

3S Simulator |4k % 72 AT — VA — 3L F VAT IS TRARE ATREAE S RIS DWW Tt
DI DEEEEAEMET D, VAT AOFIHAA A=V %K 3.43 (TRT. 22T, VU4 ARG
THILIL LS T VA DG AR BRI KOG R T2 X5, T EFRRZ, 7Y
HAVERE BT BT F O 2 723 T VA L2 L —2 2RI ATREIC 5. 2hb 2 80, &
LU THRESN EITHDIER DL T VA ETIE IR TE TV o7z (X 3.4.4 2 1R).

3S Simulator OARE 2—HL, T FUAWIEE, BUF - #7 BIBEROBORNL 22, R3O
SMRE, VIab—HOREE, SLICE—RTRVGEND. ZNHb0 =TT 5 38
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3.4 HRgiATREAE ST FUA L2 —# (3S Simulator) OREAR

Simulator DZNIZLL F D&Y THS!.

TFUAMGEE: ARFFETRET 2V T UA RGOSR FIEICE SN, Fir et a7
VA ZNRINAER T DIENTED. ZOEE, T—HATLENT K2 72 FUABLOUR
2L =20 EETH .

BORNI A MU BURERIR T 572018, VU4 LT » 2R BUR DO 2h B2 4 THER A1
NI HZENTED.

BEOWIELRZE: 7T — AT ST TV ERAE, o7, FHi 228128 TC, D
BRIE AN R T DIENTED.,

Ral—HOBFRE: BB LIV 2L —4ET — AT LT H2EICE-T, Rt il ety
FUFEARRDT-DIZFE D2l — 2o — IR TES.

MR U FUAERAEEL T, FEROBELNEBEAA—TTHIENTE, fllx DERICD
WA 9 D2 &N TED.

© Yasuhiro Yamasaki, 2008

3.4.3: 3S Simulator OF| A A—

" Umeda[72]% 25 12K LT-.
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Scenario Under Design

Scenario Designer

Conventional Using 3S Simulator

3.4.4: BEAEDOTFVANERLE 3S Simulator 2] L7=VERL D B
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3.5 XBIROMLEST

ARBFFED Fe A&7 BERIL, it iTREAE Y TV ARG KB T D700 F EmEiREL, ©
DI FEE LT A7 KLU C 3S Simulator 42952 Thd. RBFFETIL, VARG
ZREFED 5B LU TLE S, 3S Simulator 2 V-3 U AR EH T, BEEIZE (552 3%
S TR RN THIL T o 7o TR - AT IC LT, B 7e il iz iz,
SOICEHRM SR A AT LI LICE ST, ENbE LA BN ORI FETTHIEE B
. ARBFZETIL, 3S Simulator SEH 4 _E 5 OOMZEE 3.4.1 §iBMR) OIBIFFERE L, 2,
4 ZEBTHDOFHELLT, FFi TS T U4 OB L FEB IO FEEIRE T 5.
Thbob, AR CHRITLREEZOT 7 a—F(FLL FDLBY THD.

it

o FHEAAEALE YT VAL AN ECRBEBIOERIET 72012, VU4 #5720
DFERRETD. ZOFEIESELFIA 2B HEIICHER T 572012, VA O
WEE AT 228128 > G BRAYR Rl Lm BAY TRV Gl 2 I X135,

o VFUFLZORMICHHEINDY 2L —2EBAIHFREL T 57201, ¥ FIUA O ETF
EIZHEASNWTUF VAL 2 —Z a8k LT B VA ) BB T 5720 O FEEIRE T
5. EDDIT, Ralb—F &2l —FKIKREED AT — 2B )T — 2 DS
NELDOLERL, VFVAORRES 2L —HD AT — X% RS 5.

o UFUF OB TIEICE ST FIFOFHEE KB T 572012, fiEE i Tkt
T 5. 2O, U FHIAORREEHT DD ORIE EX LT HZ LI ENLE
92, SHIT, TAHORILUITK L TR iz mm B A IS B H T DR HLE 25 TRUVIRILE X
T35.

o BEELTUA DRGSR AEE LIS OFE RAMFI TREE T 272012, T VA OMEELTF
BIZHEADWTEEFOT T VA% what-if DT 2720 DFELRET D, ZOFEEZHETD
7212, what-if ST O FIAEZEFKT 5. ZOFIEICZIBNT, what-if o CEE T R&EF VA
DRHRGAFERN 272012, B ST Fik CEAB LIz U A ORILAE R A 5.

EF 4 SOFEIL 3S Simulator (23T, VARG LR SHR T AT A, VT IUFT — I AT,
TFUFGHTY Ve, AT 4= ZO—ERITKIST D (K 3.5.1 B). 54 B TRET 2%
FIEEK 351 IR T VAT LAOBRBEROBRITIENENLL T DLEBY THL.

% 4 BT, T UAOBEENRIRIEEREL, 2O FiEE YT UGN B AT AL
THEETDH. ZOVAT NI T VA EEE LT DL RID, VT VA& B L OMER T 57
DY —J AN— 25T D,



3.5 RWGEONLE ST 49

S ETIE, Y UA LI —FOHAME I REE T 572018, BT U4 Ok FliE4 12
T 5. 22T, BEFOI 2L —2 %R AHEE T 572812 Simulator Database 2% 32 4%
(2, VA E 2L — M TT — X255 Ha BT 57212 Dataset Manager #4284 5. ZZ T,
Dataset Manager [IA7 4= —XZD—HLL TONEDIT THY, A7 4= —H T F VAR
HEEEDT 2L — 2D AN BIREZERTHOIZK LT (343 WS, AFRTRETD
Dataset Manager | 1 DDV FUAZERT 2332 —40 L lIZ T OHBAICREL T, U4
L3 Rab—HMOT — XA WA FREIZT 5.

56 T TIE, v VA OB IE T4 ST 272012, MmO AT — VAT D,

5 7 I, what-if TSI SO TEEED L T VA DLIRAE S FUA 2R TR T 572012
what-if ST EEY —VERETD. [FRIS, B T UA 2 RICHM A TEHE0T 57
¥, Scenario Database HEAFE 9 %.

Scenario - -
Document Scenario Design Simulators
Support System
N N
R SRR R ) 3 : |
. ( Scenario Structural ) : :
. | Description Support | s | )
: System 'T" -
Scenarlc; Structural 4~ T (Simulator)(Simulator)
Description Support

Simulator DB (Ch.5)
System (Ch4) 1 .../ Structured Scenario & Scenario DB (Ch.7)

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

{sgical Stricture Analysis Tool { Mediator J5E>
(Ch.6) & What-if Analysis : |
Support Tool (Ch.7) Dataset Manager (Ch5)  Simulation Results

X 3.5.1: KWL TIRET DV AT LOWHERK
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3.6 FIEDFELD

RETIE, KEFOBZFIHESNTUT VARG EZERL, Fig rlietha s T U4 2 ER
DI\ B AR 72, BRAICIE, T UA OFRBRGIECB DS UL DG
T AR LB AR L. SO ORMEEERL, VT VARG AR A NI SHE T D20
D7 7 r—F LT, 38 Simulator DA BT MARRELTZ. 61T, 3S Simulator D3 MNIE
WT, AW CTIVM T REFREARE L. 37005, A SCTITRHR iTREth & U4 D%
WALTFIE, BLO, ZOFIEICE S FIF OGN FIELIRET 5.
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fha T T VA ORISR FRIR %

anp
o

52 54T Fvin]

B4 BT, VARG AR SR T RMEL T, VA O R FTREIC T 572
DORJTFIEEL T, FHIAOEENGRIBRELIER T D, ZZ CIRELEFEOG ML MREE
TR T VA MERLR SAR S AT DEFFEL, ZDT AT L& FIWTEEFO S T IAITRIL
TARFIEDHIMEERRET 2.
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41 PFIABEEDOTIO—F

T UA R AR R SR T A7 01, R TREf S T U AR R s ex D
IHNTU AT UE B, 2O, RIFFE CIXFH R F[§E72 U ORI 1EELT,
F VA E iR B RO W TG LT 5. A OfEERICE DX, U UACEICEIRE
M BLOAEE ML T 528128 - T, VA O G BRI B HFF T 5. FERICEIT 550
W% G Lo 7o D IZ W IRINTAR B R Fm B e R 2 3 Do Ffoe rTREAE S o U AN T, e td
VA OFGEREIZRER 5y SR ERAD TR W ER A Z B RE IS X B~ & THD.

ARFETIE, FHIA ORI FTRERRBEEL T, v FHIAOmEEEEL / — e
MRS T7ELTERBLT S, /— NI FUAOERERE, V7% 2 o/ — R OB
ERBTDH. 2T, UFUAOERERIZIL, 7oA, BT U R TS 3CE, )Y
FOFIBEARMTT D32 —Tal, U FUF LR T DB LW S TR EE D B2 50 D AMFELE
T5. ZODOEM RN FIAZFLR T 572012, AR TITS FIAZEEL T 57200 4

DML L (Scenario, Expression, Data, Word Level) Zi¢ &7 5.

e Scenario Level: ¥ FUFITHENLM[ 2 OV 7L FUAZHMIZKHIL, b7 F U
OB (HfERAfRRE) 2RBLT5.

o Expression Level: %73 FUAICBITHIE (Hi: FHiBELMFEBIFNGRLLOESR) O
EERBLTH. 22T, £ 70 UAOFRIMRIZH T 25w ERREtR GRErREE, TEE 5 Tr)
RIS,

e DataLevel: ¥ FUAFRICHIHIND Y Iab—Ta fina KRBT 5.

e Word Level: ¥ FUA TR T oxt R AT LER T B EEMNMOBGRE, KNERY NI —2
[58] 2.2.4 HiZ M) LLTERBLT 2.

4.1.1 12> FVAEEL DA A= %7K T, Scenario Level ClIfFeE il REAL S LT UAZ AR
THEY T FVAZRKIL, % DY 7 F VAL Expression Level NFE 5 i j0ES (A

WAL EE) &, Data Level R T AL 32— al B4 DA SO ICIOERL T 5. Zof
HEDENE, Fipt il Rett ey TR ULUTRORA7R LR LY 2 b — v a O A G ORI
DERBEINDZLEET LT 26D THS. K 4.1.1 D Expression Level & Data Level fH 0
RiT, RSO L ELI 2L —2a ORERT. K LTI T VA OO FIEEZRET
B2, T 3 DDL~UL (Scenario, Expression, Data Level) & 725 5L 45,

Word Level (%, B7c/2 55 ilREAE Y FUA TG T HLE, VA OIEAMIE LTI T 57

DIFIHT 5. T7ebh, RFFRTIE, FlICR et T VA Z#REH T He&IE, £



54 4.1 U FIAEE LOT T a—F

FUFAOFEAMEEL L T FIA OB T —< Tl T H5 52T A (Bilz1E, BARICBITAESR
BB DT, 668 E SRR OMEERRE) ORERY T —2%ERL, WIZZ DR E Tk
—ZIZHEDWTEE TREAL S T T VA O RER e LEE S 2L — a2 E TS T D e
WO T T r—FEAE T H[75][76]. Word Level Ti, Fifse vl REth= L U A ORGRAY 2L FEE Y
L2l —varOXNTNOERE, VT VA DPRLIRRET DV AT WO IGRAZFLR 2.

Structured Scenario

Sub-scenario A Sub-scenario B

e ———————
Soocoooocooo

S ————————————

Z Data’ LeveI
(Slmulator & input/Output Data)

Expressmn Level -
(Clauses)

Sy ——— 4

Word Level
(Phrases/Words)

Real World & Future World

4.1.1: >FIAREEL DT T H—F

Soocooooo

ATl BEAFORHGE AT BEA R TV E R R E LTV TV ORBLFIEE I FIEEZIRE
T HIZ0IZ, 42 HiLIETIEL 3 DD L ~UL (Scenario, Expression, Data) ZE&EL, SHIZTNH
DL~V OBIREEFRZT D, 12720, Bilc/es FTVAORFOT-DIHFIH T 5 Word Level 115+
Mo, K 4.1.1 [TRLEIIIS, Hx OB T F U4 L2 O EFE LRI 5201
Scenario Level & Expression Level, Scenario Level & Data Level D OBt & ZNENEFRTD.
Fio, YT IUAOFEIRES 2 —a ORARA (LT 572012, Expression Level & Data Level
MOBMREEERT 5.
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4.2 Scenario Level
Ffot vlReth = T UAITE, HEOEIVI DR T 272D BB OV 7 o F VA NG E
NDHZENZ (2.1.2HiZ ). Scenario Level T, H5FUAIZE ENAME 2 DT FUA L

YT TV ORMRERBIL, SO T FUAOFEAMEEEZ R BT 5. ZD7=DIZ, Scenario
Level TIX 2 FED /—RE A FTHDOV V2 EFRTD (£ 42.1 B).

# 4.2.1: Scenario Level ® /—RLU T DEFR

Type Definition

scenario A description regarding a certain topic. It represents a whole

scenario or a sub-scenario in it.

Node | scenario_component A constituent element of a  “scenario”  node.
“Scenario_component” nodes are classified into 6 types: problem,

hypothesis, simulation, result, discussion, and conclusion.

1)

consist_of(4, B) As a relation between scenario and sub-scenario, a “scenario’

node 4 includes a “scenario” node B as its constituent element.

part_of(4, B) As a relation between sub-scenario and its component, a
Link “scenario” node 4 includes a “scenario_component” node B as its

constituent element.

compare(4, B) A node 4 is compared with a node B.

refer(4, B) A node 4 refers to a node B.

42.1 Scenario Level /—FDEZ

2 FED /—RDHB“scenario” /—RL, H57 —~IZOWTEIBRSINIEAMN—Y—%2 KL, £D
T Il T oI T b DET 5. 1 fHD “scenario”/ —RIE, 1 2OV T FUAEIT
BE DOV T VAR NPT IAERT (K 421 28). 3.5 HiCiR~7=8918, ARAFZETIE
%472 U4 % Scenario Database | ZA&#A T2 Z &2 L > CHAIH ATREL 375728, “scenario”/—
RIZHL TR 42210 2RO B IEEZ R 5. Z4UZLY, Scenario Database G727V
FEMFRATRES T 5. Scenario Database DFERHILE 7 T TRk ~5.
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# 4.2.2: “scenario”./—R D@k

Attribute Definition
ID The ID number of a sub-scenario.
Scenario name The name of a sub-scenario.

ZAUTKIL T, “scenario_component”./— R [T “scenario” /—R D —, DFVH 7 FUF D
REFETHY, LEONT=FY, T ab—raimyonTnnezd. AR T, R
DOFFE ATREFL ST FUA (2.1.4 HiZHR) OFERESIZEE-SE, “scenario_component”/— R % [X]
421 IZTRLIZEL T O 6 FEREIC 8T 5.

problem: $7 > FUA DR ERR E

e hypothesis: 7> FUADRIHEEILBE

e simulation: V7 FUAOFRICFIHINLY I2b—Ta

o result: P 3al—TarDfER

o discussion: =l —TarfEREE T, 7S UATEPNIZHLME RICH T 254
o conclusion: %7 F VA D

“scenario_component” / — RN, RFLOSFICKE ST T5. 2ht 6 O L,
simulation |35 7 2 UA DI Il —T a5 THY, TOMD 5 FEEIT TR ITAHE 975,
BEAF DR ATREAE S T UA Y, —RICHEERLV =27 R—U OB T ELL TRASN, v
Lab—arflsy Rab—2DOAMNT —8) OFFEMITIIIRINZNIENRZ . ZbDs)
¥E|Z H-5< “scenario_component” /— R DO 5L, 4.5.1 Hi Tk ~5.
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scenario
sub-sc;nario A sub-scenario B
N , Y ,
proble // discussion proble // discussion
hypoth%s'i/s/ conclusion hypotht’e(i'l(s/ conclusion
simulat}én simulat}én
result result
Node Link
I:I scenario consist_of
— part_of
. compare
[ ] scenario_component
refer

4.2.1: Scenario Level DR,

422 Scenario Level YU DEE

4 ROV 7 DHE, “consist_of”, “part_of I VA DMEE{REFKHTH. v FUA-V7
T UA RO LB E BRI, 2 DD “scenario” /— R Z 5t 95 “consist_of V712 LDFH
T 5. —J5C, “part_of”V 7 (X “scenario” /—R &“scenario_component”[H D F BIRA R T . &
FUA O BIfRIT compare”, “refer’|ZXVEILL, T Z VA MO EBEILR, 2 RBEtRE
RITHLOEERTH. & 421 DVV(A, BITIGER/—R A LS/ —RBZEL, VU7X ADD
B OFMIZIAIEEFFD. 72721, 2 DD/ — RO iR A K T “compare” D A, #4152 fHd
RN M (GG REE R TER DT B RRDBMR) 32T ROY 7 EE S
5.

4.2.2 12, World Energy Outlook (WEO) 2004 ® Reference Scenario[73]% Scenario Level T
& L LT O—#8%7~9". WEO | International Energy Agency (IEA) MEFFREITL TWODHH
HETHY, ZZTTREORL 2T —ZIZESNTIERO =R X —Ffa % TRIL TV,
4.2.2 TiX, Reference Scenario &V 7T FHUA, BIOW T F VALY TH7 2 FUADEIERAN
“consist_of "V ZIZEVERBLEN TN, Fo, 2 ROV TV 7 2 FUAMIZITR LR OSH L E
D3“compare”V 7 2L S THI/REINTWA. 7o FUFDOFLIRE, ZOFLikD7=HIZS L T
BANBO LR O BRI T “refer”’V o ZIZ KBRS LS.
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Reference Scenario

Sub-scenarios of

scenario Sub b " f
Reference Scenario The Reference ub-sub-scenarios o
Scenario Reference Scenario
/\
‘_/—- consist_of consist_of
scenario scenario problem
Population

Energy Prices part_of| | AS in previous

editions of the

‘/ nnrt{\ p = consist_of
e B scenario scenario

— | International Oil comparg | Steam Coal

hypothesis lm Prices Prices

Population result

growth affects —| ‘ =i
discussion] | \ Par

art_or part_of

consist_of

conclusion nart nf problem ol n;anrtnéf
refer Combining our part_of - ‘
f i p0pulatiog and 4 part_or hypothesis result |
rerer arte_or N 2 2 N
=T SN I et simulation discussion ‘

scenario

f :
problem F = conclusion

WEO-2002 -

‘ hypothesis ‘ L| | Market
|| | scenario ‘ fundamentals are
simulation |
World Population el ‘
Prospects: the L] | |discussion ‘
I Ll | [conclusion

: H | | The average |IEA
Referring to external literature crude oil import

World Population
Prospects: the

scenario

Node Link
: — consist_of
[ ] scenario — part of
scenario_component compare
- B P refer

4.2.2: Reference Scenario |27 £LH Y7 F VA D
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4.3 Expression Level

59

4.1 Hi Tl 728512, Expression Level Tlid A L EOiREME & Z BT 572012, £iE
BEA B 5 (clause) D OFHPRAEEZ K BLT5. Expression Level 121, & 4.3.1 17789
27RO ) —RE T HEEOV I EERTD.

3% 4.3.1: Expression Level O/ —R LV 7D IEF

Type Definition
problem A motive for creating a scenario, or a problem to be addressed in a
scenario.
conclusion A conclusion of a scenario.
literature A report, an article, a book, another scenario, and other literature
referred in a scenario.
fact A historical or scientific fact.
Node | hypothesis A premise or a hypothesis introduced to a scenario.
derived fact A consequence deduced from other nodes in a scenario. A
“derived fact” node derives from other nodes with “causality”
links.
action A strategy, policy, or action, which is taken by stakeholders
involved, such as private sector, government, and other
individuals.
paradox(4, B) The content of a node 4 is inconsistent with that of a node B.
causality(4, B) A node B is causally deduced from a node A.
logical jump(4, B) | Anode B is derived from a node 4 with a leap of logic.
Link equal(4, B) The content of a node 4 is equal to that of a node B.

compare(4, B)

A node 4 is compared with a node B.

detail(4, B)

A node B is a detailed description of a node 4.

refer(4, B)

A node 4 refers to a node B. The type of node B is limited to

“literature” or “fact.”

43.1

Expression Level /—FDEE

AR TIE, 4.2 HiCTRARZEDE, VU FIALEOFGRELEEIL() VA O ERE
(problem), (2) > FUADHIFEEZIZME (hypothesis), (3) P I=lb—TariER (result), (4) ¥
FUADFE%L (discussion), (5) ¥ FVUA DK (conclusion), @ 5 FEFHIZ/HFET 5. ZDH 5, (1)

e

E(3)IEFE 4.3.1 ®“problem”,

conclusion”/—RDELELL TENENRILT 5. FKODQ)~4)IZ

KU T, REEE E &k im0 [ O fi B B 2 K Bl 9 5728 [ Z-literature”, “fact”, “hypothesis”,
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“derived_fact”, “action”® 5 ¥ /—RZEFKT 2. Zib 5 FJHD Expression Level /—RIT,

FUF OB RZEIRDT-DICE 432 ITRTIINTRD 2 SOOI /ESTHIET .

o RELFEDXH
o SRRSO X B

ITNENDOXRBIOEFE, SHEEOK /) —ROERITILL FOEBVTHS.

3% 4.3.2: Expression Level /—R D558

Hypothesis Fact
literature
Exogenous hypothesis
derived fact fact
Endogenous action

o (UELFFDX

U OFmERF AR T OO ICEE RO VDL oD, RELFEEDOXHTHS. ZOK
BINE, 2.3 EORLTZFHBEEED I BAZ U HME (credibility) OO DIZEETHS. AHFFE
T, £ 432 IR TICHEEELRATLH/—REL THact?, IREZ R TH/—RELT
“hypothesis”, “derived fact”, “action”® 3 FiH%Z EF T 5. “literature” /—RNE TS5 CRIZIL,
— RN FHEEAE DM T OFLIR N E FIDHT-®, “literature” | L FELALE DM T DO EFRZEZ T/
—REEZD. J—ROEROMERILT LD, ZH0 /) —ROIZH L TEEEAED Y TS
L, “fact’ /—ROEITE (FIZELW) THHOIZXH LT, 2D 4 FIEO /) —FR
(“hypothesis”, “derived fact”, “action”, “literature”) OEIFH/T LHELIIRLZ2. Zhd 4 Fl
FO/—ROEIHIY, 5iAF0/ —ROBRIZE SN TEOEBEHIETT 2 051D,

ZIT, B ATRERS T T UA DR O OEDIIBE LE S H T2 THY (2.1.2 Hiz ),
“literature” /— R 1L VA FLIR OIRILE L T BD AN SCERZFIH L THhAZ L2 B fE(L T 5.
4.3.1 1Z, WE02004 @ Reference Scenario[73)Z 15 L L7 & EIZHBLILS literature” /— R DAl
ZoRd. 22T, BEEO AN O PRIV Sk A S IR HZ 212> C, Reference Scenario C
I A EL TOLKEWHEZ E N TN,
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hypothesis | literature

Population growth will United Nations, World

slow over the projection Population Prospects:

period the 2002 Revision,
(2002)

4.3.1: “literature”./— R O]

o SMAIMEE IR X ]

VA OGREERZ BT LD DOEIVE DDLU THMK R (exogenous) &R
(endogenous) DXFIZEANT 5. ZONIE ST, HOREND T FTIVFNDOART —IRNVZ— (18
%, BURE, EN72E) (2o TERATREZRERNE, BOR, 1780 (R, £ TRV (FMAIR
M) #XAT 5. & 432 ITRTIREDOHTIVOHFRTHERIZ:, $70bb ERERDAT —I7K
JVH— NPT REZR NS, BOR, 1R )G oM & & “action” /) — R EL THRBLT 5. —#I,
Ffgt ATREAL S S U AT IRR D7D (TR~ R EHENE, BOR, 1TEVARE T D720 DY — /el
THIHESNADT=0, ENHDOERNE /2L % “action” /— R EL T 3528 C, BEEREL FHIT
THIENTED. FIZIE, BENESHAEROEIEEL T 1 ARVOER BB #HZHET 545,
ZOHEMELAE RITIX 4.3.2 DINCEHTD. ZOFITIE, BH LIRS TR K 30%0 3 #is#L
— N, 1 ARVOEKAEBELIEAT DATREMEDR DD ) THY, F8E L7 g & 0 M FREE A 72
TREENHDHZENE 2 D/ —RiZ“logical jump”V 712 X0EEGEL TV,

hypothesis
Up to 30% of those who

logical_jump use bicycles might buy
the EVs because of
cheap prices.

4.3.2: “action” /— K D4

ZD—HT, & 432 OFRFEOHTIAVIFEROEEM K E LBAR RN, FrICHMRRIEN
KO KBNTE TN, Ebiz“fact’/—FIZEVRILTD. 22T, NRWREFEIL, > FIFHRDA
T RNE = DR FENGRIR U OB R 2R 1.

SR 72 i E 121X, “hypothesis” & “derived fact”E\ V) 2 FEIHD /—RE2EFETDH. £,
“derived_fact”/—R{IMD /— R BRI R EAMR A K T “causality”V o7& W TEH S HFLIR T
HY, TOREMEITEHTO/ —FORBEICKFL TRELLDLT D, ZOEKT,
“derived_fact”|Z> VAN THIHESUE L L TED #1115 “hypothesis™<2, #IZHEIEAEEL TH
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Ifact” LI XRIF 5.

4.3.31Z, WEO 2004 @ Reference Scenario[ 73] D amEEA# 15 (2Bl H “derived fact”/—R D4
AT, ZZTCE, TBEFHESN TOWA =L F—HEROERAN 71, IR2 ICEEHRZI LN
TS EWREDNS R R BRI I ADNT, TEANBAFE OO R4 1E, s O
2D FE TR LR | EWVIfE A “derived_fact”/—RELTEWTWD., ZORITIE, BAALY
VBT 2 B HGEE AR EDE S derived_fact”/—RDEL L —HT 5.

hypothesis | derived_fact

Since the energy-using _ Most of the impact of
capital stock in use technological developments
today will be replaced will not be felt until near the
only gradually end of the projection period

4.3.3: “derived_fact”/—R Dl

432 Expression Level J> I DEH

Expression Level DU Z7ELTIE, £ 433 1R T IOITEHBIREZRF D 4 DY 7L,
BIRAFF 72\ 3 DOV VA E R T 5. ZZTEHBRER OV 7T, #fisind 2 fHo ./
—R A, BIZXILT, /—RRRTEERNRE CTELLND ) —Rbb)— 50/ —RE8 351
DTD. Scenario Level L[RIBEIZ, V7 (A, BIWIEES /) —R A MO/ —RK B O F 7
5. 12121, “compare”, “equal”®“paradox” TlZ, U Z7(A, B)IZBWW TSNS 2 HD/—F
A, B OBINCH AEDR 2N D MG MY 7%, 2DV ZI3ENE R, 2 D/ —REO
W, S, G OERERBT5.

HIHHBIRAEFFO 4 FEEHOV 713, SHICHELZ2BLRE R D causality”L, FHEEAIICHH
B4R A FHL 9% “logical jump”, “detail”, “refer” |25, 4.1 Hi TR ~7=X512, Hifgi nlREAL:
BTV EFR R 53 L2 TRV ARIEL TV, ZNHEXKBIT5Z81F T
FEBRET DIDICR AR THD. AT, BRI BEREL, Vo7 Thslising 2 Ho )
—FHCEBEENMFINIBEBRCTHIEERTSH. W2, MBEMICHVERERT
“logical_jump”, “detail”, “refer”ClIZL, 2 fHD / —RE]OEIEIIRFAINZNBDEERT 5.

U ERERAIZEI (logically weak) i HBIFRIZIL, FEIEEAYZR (illogical) HHBIROBE AL BE T 5.
ZEL, TIERmBRA I AR BB E VI BERG W AHY, RBLLL THRTEL72DI12, 22 TIE
“logical_jump”, “detail”, “refer”Z [FmEEAYIZ59\ M HHBIMREFKILT 2.
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% 4.3.3: Expression Level Y7 D553 5H

Links to semantically extend a node to another node Links not to semantically extend
Logical Logically weak a node to another node
causality logical jump compare

detail equal
refer paradox

AR RO H BEfR A R B D causality”V LV D EFRIILL FO LBV THD.

e ‘“causality”V 7

causality(A, B> 271, X 4.3.3 TRLEZEIIC 2 DDFEG A, B MBI AR B2 BGRE R
T (X 4.3.4 ). ZOHFITIX, “hypothesis”DFLIR A E ThiLiX “derived fact”/—RDFLilE
HE70%. W2, “hypothesis”DFLIR3ME TH UL, “derived fact”/—RDFLRHATHSH.

causality(A, B)

logical

A B

4.3.4: “causality” D E#

— 5T, “logical_jump”, “detail”&“refer”V > 71 LamBRAYIC 59V VE H BIfR A RBLT 5. £V 7
DEZITLLTDOEBYTHS.

o “logical jump”V>7

logical_jump(A, B)U> 271X, /—R A OFLl ) Hin B MEEIC > T/ —R B 28 1 5% %
#FB19%. WEO 2004 @ Reference Scenario[73]2>BIHHL7=FI% (X 4.3.5 IR T. ZOHITiE, 2
DOIEN LI IR RTREEIZE > T 1 2OfE@REEN TS, T7bb, [E ) LT ATIGOuE
TRTET 5%, TOBHEEEITEICE>TERERD ), T2V F—H O H H{kE, =xL¥F—0D
MBI BT 2 UCES R T 57250 | EWVIOMRGED D, [ZIHDBURIE, OECD ##E Thebh & %

[ZFEITEND )LV F TVD. ZORama 357201215 OECD #[E & Ao [E 2 D] D big:
MENTNBEEBZLNDEN, ZORBBHREN TR, FREERIEIL, 20X ER Y72
AR L7 B BERE R T
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hypothesis |

Electricity and gas market

reforms are assumed to
move ahead, but at varyin . - ;
speeds among countries.

but these policies are
expected to be pursued
most rigorously in OECD

logical_jump countries.

hypothesis

Progress will also be made
in liberalising crossborder
energy trade, and in
reforming energy subsidies,

4.3.5: “logical_jump”V> 7 D

o “detail”V> 7

detail(A, B)V>271%, /—R AN/ —RBIZlah > CrEMb E/2I3E B L SN AR E R BT 5.
WEO 2004 @ Reference Scenario[ 73] A L7z 1% X 4.3.6 (27, ZOHITIL, 154 20 4
272D, GDP DR R AN TR ITIHOE L TOJEWIMREZFEMLL T, TR R
2002 H-~2010 D 3.7%7H5, 2020 FFARUTIT 2.7%IHE HIATe | LW REZE L TVD.

hypothesis hypothesis

GDP growth in all : The rate will drop from
regions is expected to 3.7% in 2002-2010 to
slow gradually over the 2.7% in the 2020s
next two decades.

4.3.6: “detail”V > 7 D)

o “refer”V> 7
refer(A, BV 713, /—R A0/ —F BZ#ZRIDBREEKITD. “refer’V 71, > F VAR
TRORIEL T, MO LRRSLF R LN STV FUA O TEDONDHRESIRL QDL
WAL 5. ZOBMLDT-0IZ, ABFFE T refer(A, B)?D./—K B [X“literature” £7- X “fact”
WZIRET D (K 437 Z2). M 43.1 OFITIE, /—F A 23“hypothesis”, /—F B 73
“literature” CHY, ZE RO FLIRZ S LIEDNE HHSNDRERER L TS, 72721, “refer(A,
B)" 13/ —F B OFLikn b/ —F A Ol A E 5LV BRER T 280D, /—RHDEKRK
2ANE/—R B b/ —R A THY, jix DEFRICILERL EORFIOmME (K 43.7 ZH) &
T2 5 RITIE R DL ETHS.
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refer(A, B)
logically

A weak > B

“literature”
or “fact”

4.3.7: “refer’V 7 DIEH

LI ET/RL7=“logical jump”&“detail”V> 27 DWW, X 4.3.8 (TR TEIC 2D/ —R3FF->
BRI BIR TH D, “detail”) o ZITEH ST HIE LD /—RIZ ) h > TRLR 23 b
FTHDITxF LT, “logical_jump”V > ZILFEMALE TITH - REHREZEHT5H. 2D RT,
“logical_jump”V> 7 XD “detail(A, B’V 7D )N, #fisivic/—R A &/ —FK B O OEKRD
BEHIMEDN R EVN 2D, 1T, “logical jump(A, B’V 7 D5E, /—RKAL/—KB OB OERD
BRI ME ATV Y. 2D XIS, BEROBL G/ — RO BEMEZ XA 52 88, T
DTV Z GRS 572D OFIT L5725, “refer”V 71, T UAINRONE HA
BT DI LN Lo TH= 72 A 35 A3 logical jump”$ KUV detail”V > 7 L7025 (X
43.9 M), W2, “logical jump”, “detail”V> 713> VA DNER TR E SN HIECTEND,
BT ORG i B H T 5 A IV 2.

(a) logical_jump(A, B) (b) detail(A, B)
logically logically
A weak > B A weak » B
A A
A descrlptlon without A detailed description

detailing Node A
4.3.8: “logical_jump”&“detail”V) > 7 DE
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External world
(incl. the real world)

The internal world

of the scenario

literature

fact

refer

refer

hypothesis

idetail

hypothesis

problem

logical_jump
v
hypothesis

4.3 Expression Level

4.3.9: “refer”V 7 &“logical jump”, “detail”V > 7 DiE

& 433 \TRLIZTHEEDOV (A, BYEim B OBLANG XK BT 58, #isiviz2 >0 /—FR
A, B [ CimBlR e EBMEDMAFFS LA D DX “causality” & equal " DA ThHDH. ZL LDV 7

TSNS/ — R CITEBEIIRTEIN T, Thbbin e HmE 2

ITHZEITTE R, K

WHIETIE, Vo7 EEBUED MR AL T VA O P IE AT D720 (R4, GBS 4T F

IEDFEHTER 6 FETIED.
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4.4 Data Level

Data Level Tid, Fifgi ilaEtEE S T VA DR DIRIEL TRIHEN LY 2 —va i
ET T D, —RIZTTIA DT I=2L —a iU TUE, 2L —F2D AT —H R F)
FOFRIZESTRIESH, FERLLTIRDNLI 2L —ZD IR R T UA LIZREHSND.
ZDOZLD, Data Level TlxyFHUADI o —variins, U4 ORI HsND T2
2l —Hliab—2D AN T —ZHOBRELTRELT 5. ZOBRIE, K 44.1 (TR T89
12, REGTTLRalb—%, AT —4%, W7 —2E0) 3 DOBEREEATLHILIZE-THE
B35, 207912, Data Level Tid# 4.4.1 1R 4 FHEHO /—RE 2 FEHOV V5 EFRTD.
J—=REV I DEFRDFEME, ENEINLL FIZIRAD.

datumlist ] datumlist
- t; simulator output;
[datum ]| [ "P" [ datum |
| datum | | datum |
datumlist datumlist
dataset dataset
(input) (output)

44.1: 232 —2D AN 1T —2DET ML

%% 4.4.1: Data Level ® /—FR V7D EFE

Type Definition
simulator A simulator used for describing a scenario.
dataset A set of input or output data of a simulator, represented as a sequence of
“datumlist” nodes.
NOde . . . . . .
datumlist A set of “datum” nodes at a given time in a time series.
datum Each individual input or output data, consisting of three elements:

“label,” “value,” and “unit.”

input(4, B) The data of a node A (“dataset”) is inputted into a node B (“simulator”).

Link | output(4, B) The output data of a node B (“dataset”) is outputted from a node 4

(“simulator”).
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4.4.1 DataLevel /—FDEZE

Ral—2E A AT =2 OBMRERBT D201, P al—4E KT HEHHELL Csimulator”,
AT —2%&Fe9EFHE L L Tdataset”, “datumlist”, “datum”® 3 FEIHD / —FEEFHTD (X
4.4.1 ZMR). 3.5 @i TR 72191, AAFFE Tl 32— % Simulator Database [ZA& L CH-F
FHFATREE T 2728012, “simulator” /—RIZXLTF 4.4.2 (-T2 FBHAORMEEZF-E5. Zhb
DO JEMIZXY, Simulator Database F T2l —H DA R[HEL T 5. Simulator Database DFf
FIXEE 5 Tk,

F 4.42: “simulator”/— R D@k

Attribute Definition
ID The ID number of a simulator.
Simulator name The name of a simulator.

#* 4.43: AR JRACRFEIEHEOHER[74]

co2 co2
Year emissions CO?2 per Capita Year emissions CO?2 per Capita
(million (tons-COZ2eq/person) (million (tons-COZ2eq/person)
tons-CO2eq) tons-CO2eq)
1990 1,143 9.25 2000 1,254 9.88
1991 1,153 9.29 2001 1,238 9.73
1992 1,161 9.33 2002 1,276 10.01
1993 1,154 9.25 2003 1,282 10.04
1994 1,213 9.70 2004 1,281 10.04
1995 1,226 9.77 2005 1,286 10.06
1996 1,239 9.84 2006 1,267 9.91
1997 1,235 9.79 2007 1,301 10.18
1998 1,199 9.48 2008 1,214 9.51
1999 1,234 9.74

“dataset”, “datumlist”, “datum”/—RITENLI, P2 —FITAT) (1)) ShDHT—FD
HE, FRHIT =2 DOHLREMIZBT DT —&—#, [lx OF —2%EKT. BARO Wtk FE
HET—% (£ 443 20) 2HELLE0OF%X 442 (TR, ZOFITIE, “dataset™/%
[1990~2008 D> CO2 HEHEDFRELEL— AX720 CO2 HEHEDRRS ], “datumlist”lE 1990
o CO2 HEHE 11 fEh, — 4720 CO2 HEH & 9.25 R |, “datum™ 4 1990 (-))<°1CO2
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BEH&E: 11 (B 1E2FRT. X 4421775912, “dataset”, “datumlist”, “datum”| L& TR %
HERLL, “datum™/ %, 7 —#40, {1, BAL (121, CO2 HEH&E, 11, (8F) O 3 SORMEILHE

T 5.

dataset

datumlist

datum
Label: Year, value: 1990, unit: -

| [datum
Label: CO2 emissions, value: 1,143, unit: million tons-CO2eq

| |datum
Label: CO2 per Capita , value: 9.25, unit: tons-CO2eq/person

datumlist

| |datum
Label: Year, value: 1991, unit: -

| |datum
Label: CO2 emissions, value: 1,153, unit: million tons-CO2eq

datum

“|Label: CO2 per Capita , value: 9.29, unit: tons-CO2eq/person

datumlist

| |datum
Label: Year, value: 2008, unit: -

| |datum
Label: CO2 emissions, value: 1,214, unit: million tons-CO2eq

| |datum
Label: CO2 per Capita , value: 9.51, unit: tons-CO2eqg/person

4.42: RaL—HD AT —H2 DS

442 Datalevel JVVDEE

U 7(A, B) 1465 —R A D&/ —R B ~O F )27 Thh. “input”, “output”) 7
X, FNENT =22 =4O AN FTH I 0OBRERR TS (K 4.4.1 /). AR
FETIE, “input”, “output”V 7 THEERSNDBIMRITGREIR PR CTHLOLERTD. T7hbb,

Expressin Level V7 (4.3.2 HizMR) CTEFL7-“causality”, “equal”V 7 L[RERIC, 32—
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DAN)T =217 =2 ORI TIE, BEMERRAFSNDEE 25, ZOHAT, P2l —2 (2l
DIAENVTWDEBLET WMCEAT, AT =27 =20 GBI G L TV DHEE 2 570
H5TH5.
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45 LAILEOBER

AT, 42~44 HiTERLE 3 DOKLNUVBOMKREERTDH. LLTFTIE, (1)
Expression Level & Data Level [ BE£%, (2) Scenario Level & Expression Level 33T} Scenario
Level & Data Level DFAfREZENENERK T D.

4.5.1 Expression Level & Data Level D E{%

FVFOLFEL I —a s OBERE I RANZEE IR § 572912, Expression Level &
Data Level D& 9 5 3 FXEOVI%X 451 OIDNTEFRTD. TNENDOU (A, B)
(X, /—F A & B OFEWRDIT PRV H I ATEETRVIZD, /—F A0S/ —F B IZHD)
RV 7 Thb.

-| Expression I Scenario
= . Expression (Expression
xpresswn ~ Level
7 I Expression |— evel)

__‘_‘:_” (. “data_extraction” “resul ,
or “data_detail” [~ result_export

input: simulater output: Simulation
| datum | (Data Level)
dataset dataset
(input) (output)

451 T VA LEELI 2L —F ORI

7% 4.5.1: Expression Level & Data Level Y2

Type Definition

] Input data described in a node A (Expression Level) is extracted and
data_extraction(4, B)

transferred to a node B (“datum”).

A description of a node A (Expression Level) is quantified as input
data_detail(4, B) o
data, which is represented as a node B (“datum”).

Output data of a node A (“dataset”) is exported to a node B
result_export(4, B) )
(Expression Level).
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Fifgi T REAL S U4 T, BRBRIZT X TO AT T =004 ETHRIIZEE R SIS
DI TIEZRNW D, EDOXBDT=OIZ FIALFEEL 2L —FDE %2 D AT —2DOfR% 2
FEFEDY 7 (“data_extraction” F 7=/ “data_detail”) (ZXLVFKT . -DFV, “data_extraction”| LT
VAT BEICATIT —2REND5A, “data_detail” 13> VA DO LENDL AT T —HF3FEH]
TRENCE BALSNAEAITHAWS. ZRHDUZ(A, B) (2BWTC, /—K A 133 FU4oitit%
9 Expression Level ®/—F, /—F B3 32l —ZDfH % D A S5 —4# %39 Data Level D
“datum”/—R &35 (£ 4.5.1 ).

ZD—J7 Tresult_export”V 1%, T — 2L F U4 E T al—arE RaE sh
TWDBRERT. BRI, > UAOXE LTI —2DE % DT =285 kS
L2808 LA, —HORFRYT — 2R TR A TRBINDIZER L. 2D,
“result_export(A, B)’?>./—R B X Data Level ®“dataset” /—REEFHT D (£ 4.5.1 2H). 2t
“data_extraction”, “data_detail” D ##5i Je 3 “datum” /) — R AR R EL TR E RS, 12771, /
—F A VEFERRIZ, > UA DLk % 3R 7~ Expression Level D/ —RTh 5.

FELT, X 4.5.2 |2 CO2 Emissions Scenarios in Japan D7 FUAThHs Al-Reference
Scenario[77]& A& L 7= & D, Expression Level & Data Level ®DBIf%% 759, Al-Reference
Scenario[77]iX IPCC @ Al 2 FUA[9]E B L 722 F U4 THY, HADRFE SR O TS
AT B 7T HEMELISED A ARICEITS CO2 HEEE gL > Tnd. Zov7 7Y
AT, VA OFI AR T 572612, AIM/Enduse [Japan] Model & AV 23 3=l —ay
DTHOINTND.

4521ZBWT, a2l —HDAST —ZDEAITIET VU ARG RIRAT ADAMAE A3
FNTEHY, TNOLOMOEREIZEHEL TWDLUFHUALEDH L, RE ()L “data_detail”C, K
7E (M) “data_extraction” CZ LIS CTD. BUEIADDFER X “In the energy industry,
price competition will intensify in line with reductions in the cost of electricity following
deregulation.” TV, ZDiLilk % EBILTHILIEST, AT —H DD TR/ —{HiE 23 E D
BILTWA. ZO— 5T, EMDNIEER 452 18T OEDOREEKRTHY, ZZITHRINLTND
ANT—=HDEN, ANJ1T7 =2 THEDLIL TS, 2O, U FIUAOLEITITT X TOAS
T =2 DERHIRINICFLIR SV TN DT TldZed, “data_detail”&“data_extraction”? 2 FEFHDY
PEEDIIIRATTT = H DRI E ST TODD, FTRE BRI E S TODH)
ZXHT D, v FVA L2 —F D )T —Z WO BRE K T “result_export”V 7%, Il
—ZDWITT—HAVIZESNT, T FUALER T 4.5.3 OfER(V)BIRRINTODERE
LT,

# 451 O3FEHEDY 7 A im BN EOBLURNLIX BT 5L, “data_extraction” CHEfgES 7z TV
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FOFLAIIATIT —HE DL D% E Tel=8, Expression Level ./ —K & Data Level ®“datum”./—
RTRINDANT —ZOMIITEREERZR MR, Thb bR L ES RSN DR S
HEBIR T HZENTES. D —JT, “data_detail”V 7 TRt <417~ Expression Level ©/—F
WZIZADNT =2 OMENE ENT, TOMEITEFBRAICIRESNDT, “data_detail”V 713 Fm L)
IZ59VBALR, T bhim BRI EEYEAMRAFS e W B E E 275, F/z, “result_export” THz
SNy VA OFER T 17 — 2% G Tel=8, “data_extraction” E[FIEEIZ, v UA DLk %E
#¢¢ Expression Level ©/—F (Bl z1X, K 4.52 D /—K(V)) &5 —4#%% 7 Data Level D
“dataset”/—R (V) ORI CITEIEENRGFAINTWDEMINTES. BERMICIE, T —4%%
79 “dataset” /—R BT I=2b — T aifE R 37 Expression Level O/ —RZ&E T 5720, 0D
Expression Level O/ —R {347 “derived fact”/—RIZ/3¥ET 5. ZNHOimEEMELE 451 TF
#7123 FEEOV 7 OBIRIE, L IAORBEEESIICRHTS (5 6 ERM).

(IIT) Hypothesis: Energy

(IT) Hypothesis: Energy price competition will intensify service demand
. 4 \\
hypothesis | hypothesis | hypothesis | hypothesis | hypothesis | hypothesis |
In the energy Time saved by Moreover, the Transportation Also, employment| [} | Table 8. Energy
industry, price outsourcing population and networks will be opportunities will service demand

= 7 > e
[ data_detail H data_detail H data_detail | data_detail || data_detail data_extraction

- <
-, N .
e . / *“data_extraction”

|

simulator
AIM_Enduse_to_
Japan_A1
O Input D’t/’ . ~~. (IV) Output Dataset
nput Datase

(incl. gasoline price,
natural gas price)

derived_fact derived_fact | derived_fact |

Table 9. CO2 Fig.4. CO2 Fig. 5.
emissions of emission profiles Population, GDP
/

’
(V) Simulation Results

[ result_export H result_export H result_export ] -- “result_export"

4.5.2: Al-Reference Scenario @ Expression Level & Data Level D BEfR-51F
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# 452: A1 VAT HI 2L — T ar AFIEMHT7]

CO, emissions (Mt-CO,)

. Value
Catagory Item Unit 2010 2020
General Economic growth rate %lyear 2.1 1.9
Population million 127 123.6
Industrial Crude steel 10,000t 8,887 7,886
Cement 10,000t 8,398 | 8,667
Ethylene 10,000t 668 616
Paper and paperboads 10,000t 3,052 | 2,891
Share of tertiary industry % 65.9 68.0
Residential Households million 49.6 50.0
Heating service per household (2000=100) 100 101
Cooling service per household (2000=100) | 145 145
Information appliances per household (2000=100) 128 154
Fuel cell cogeneration million kW 0 0.5
Commercial Floor space million m? | 1,804 1,957
Fuel cell cogeneration million kW 0 0.5
Transportation Passenger transportation million 1,387 1,402
pass.-km
Fuel cell vehicles % 0 0
Freight transportation million 593 660
t-km
Power generation | Nuclear power plants MW 53,248 | 53,819
1.600
Al-Reference
1.400 aan — f_. A2-Reference
" oot o8 - /  Bl-Reference
1.200 - S /

1.000

800

600

400

200

0
1990

1995

2000 2005

Year

2010

2015

Al-Countermeasure

-~ BI-Reference

~ A2-Countermeasure

\ Bli-Countermeasure

\ B2-Countermeasure

2020

453: CO2 P RIZBIT D3 ol — o a A5 R[77]
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4.5.2  Scenario Level & Expression/Data Level 0 B{%

Scenario Level & Expression/Data Level DD ES£2-51F D H )i, Expression Level & Data
Level D@ BABIE IS T, Fif flAEFE S VA% 6 Fii¥H (problem, hypothesis, simulation,
result, discussion, conclusion) ?“scenario_component” /—RIZ43 T 2L THD. 72771, 4
TR ROUFTIVADORAIT | KOV T FUALT D, 2T 1 D “scenario” /—RIZHH Y
L, p. 57 DK 421 OHFITHZIEY T VA A T3 7204 B IS 5. ZO53FEIC
FoT, K 454 IR TIDNTT T VA ZERDNTZED TR Y- THIRETDIEN AT HEL 725,

problem Node
problem [ ] problem
[ ] conclusion
[_] literature
hypothesis | — [ fact
- — - [ ] hypothesis
hypothesis hypothesis fact [] derived_fact
— [ action
simulation [] dataset
7 [ ] simulator
dataset simulator » dataset Link
T 4 paradox
result — causality
- - - logical_jump
derived_fact derived_fact — equal
compare
discussion detail
= = fer
q . re
derived_fact hypothesis .
— = jnput
= output
conclusion — cata_extraction
= - data_detail
conclusion conclusion result_export

4.5.4: Scenario Level & Expression/Data Level @ BEfR-31F

B 7 FUA % 6 FEFAD “scenario_component” /—RIZ53 T D720 DT VTR L%, BEFD
F#foe AT REFL T VA% Expression Level 35T Data Level CTHE b L 72 A2 He DU T HY
T2, ZOFRRLELTHOLNTT VAVZALEK 455 ([TRT. ZOTAITYRLITHST
“scenario_compoenent”./—R &, Expression Level £72(% Data Level © /—R %2155, Zihb

D) —REOEIESITIZIE, 3 4.53

X
EFE

J5“include”V 7% WA,
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Structured Scenario (sub-scenario)

!

Extract simulation component as a
whole set of Data Level nodes.

Step 1

A\ 4
Extract result component #as a set of
Step 2 |“derived_fact” nodes that are connected
with “result_export” links.

A 4

Extract conclusion component as a set

Step 3 of “conclusion” nodes

A 4
Extract discussion component as a set
of Expression Level nodes that are
Step4 |included in the connected sub-graphs
between nodes of conclusion
component and result component.

v A 4
Make sure that the user assigns
Expression Level nodes that do not
Step 7 |belong to any components to
appropriate components based on the
meanings of descriptions in nodes.

v v

Extract problem component as a set of Done
“problem” nodes, and other Expression
Step6 |Level nodes that are reachable to
“problem” nodes? but must not be
included in other components.

l
4.5.5: Expression/Data Level D357 /LAY R L

Extract hypothesis component as
Expression Level nodes that are
included in “rationale set',” but not
included in discussion component.

Step 5

7 4.5.3: Scenario Level & Expression/Data Level fE]DU 2

Type Definition

) A “scenario_component” node 4 includes a node B in Expression or
include(4, B) Data Level

U THRIES 11X, 72T UFITE b “conclusion” /—R  (Expression Level) %38 H 4 A% E | 2+F
> Expression Level O/ —REALERT D, BIESIL, 6.2 HiTE={LT 5.

2 “problem” /—RIZEIE# ATHEZR (reachable) Expression Level 0 /—R&id, “problem”/— R A B 2K
FATMERIEN T 5/ —RThd. IHIZ, TNHD /) —REERMIZHELN /—R (“equal”V 2T
fisng /—R) bE®L. AL T, HHBRITER 433 17T 4 FEOY Y (“causality”,
“refer”, “logical jump”, “detail”) OWTHNNTLVERELT 5.
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[X| 4.5.5 D4y¥E7 L2V KX L% CO2 Emissions Scenarios in Japan @ Al-Reference Scenario[77]
WHLIZLEORERZIK 4.5.6, X 457173, 22T, K 45613587 VAV (X 4.5.5
ZIR) DT HODAT YT DI 1~6 D HDAT T IZHASN TR — 1 M RE L7z
FERTHY, M 457 1FEBICTHOHOAT YT (FOar R —F UMb BL TR —R a5
MERICESWTHETS) 2FZITLEMRTHD. AA~E DX TrYZIT,
“scenario_component”/—R @ problem, hypothesis, simulation, result, conclusion (Z% 12 FUx}
JE 5. K 4.5.6 LK 4.5.7 OHEDHONDEINT, ZOFITIET 7y Z(A)IZIV T hypothesis”
J—R(a) OHEZNEWIZIESNT problem 22 R—FRUMIBHELZN, ZLAD(B)~(E)
D7 v, Expression Level & Data Level O afERAE & (2 DU THEBITIIZ 0 3E L 7.

ZZT, /—F(a)lX“From these results, consideration was given to the causal relationship
between Japan’s growth pattern and the significance of measures to control greenhouse gases.” T,
ZOFIRNK 4.5.6 T FHIAORERELZ KT /—R(b)“The authors also estimated Japan’s
future CO2 emissions for each narrative scenario using the AIM/Enduse [Japan] model.”2>5amEERY)

IR ICIDEHENTWD. ZOBENS, /—R@IE VT 2ED RiELZ23E-72bDTHY,
A ORER E IR 5 problem 2 R — R MIJE T HE WL 7=,

fERLL T, Al-Reference Scenario (27 £415 Expression Level & Data Level D& F1/—RIZ
KL T97% BT HDHE 36 i) O/ —REHEMANZNT IO R —RMIGFETHIENT
X7 B, T2 THIEL THLY EiF 72 Al-Reference Scenario (21X, discussion % 3 7
“scenario_component”./—R &“include”V 7 CRYH 31 5415 Expression Level D/ —RIZ/F7EL
7200,
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(A) problem

(a) Unsorted
“hypothesis” node

s

Fuji Research Institute
Corporation

hypothesis ‘

| —3x

From these results, “ ”
consideration was (b) prObIem node
refer -
problem | problem - problem |
In order to —‘% The authors also w Using AIM/Enduse
estimate future estimated Japan’s [Japan], we estima
. logical_jump \ logical_jump [ hypothesis
(B) hypofhes1s logical ium In the A1 scenario,
S logical_jump ogical_jump the Japanese
~
[logical_jump] [logical_jump] \
logical_jump hypothesis hypothesis 1 hypothesis
hypothesis | in other words, In vestments are\| || |An estimation of
As a result, demand there will be targeted to the energy service
for electricty derived )
equa
logical_jump = v
hypothesis hypothesis | hypothesis | hypothesis | hypothesis hypothesis | hypothesis
In the energy Time saved by Moreover, the Transportation Also, employment| || |a. Reference Table 8. Energy
industry, price outsourcing population and networks will be opportunities will case (fixed tech service demand
S z — —
\‘ ’I ,/
|\ data_detail | data_detail | data_detail| |data_detail || data_detail || data_detail {}{ data_extraction] |- - - - “data_extraction"
rd ‘< ’
“* a”
data_detail
- simulator |
input AIM_Enduse_to_ | o output
Japan_A1
-
L
. . causalit
(C) simulation logical_jump Y

[ result_export || result_export | resultl_ export ‘l\
Z ~o

(D) result
N N .
derived_fact derived_fa

[derived_fact |
Table 9. CO2 Fig.4. CO2 Fig. 5.
emissions of emission profiles M Population, GDP

(E) conclusion - ——— = =L —— -
N causality \IoglcaIJump causality (| logical_jump || logical_jump || causality
h —

“result_export”

will be largest,

economic scale

drops dramatically

would also likely

conclusion conclusion conclusion conclusion conclusion conclusion
CO2 emissions Although the Energy intensity Coal and oil In transportation Furthermore, this

terms, the develo

scenario offers

4.5.6: Al-Reference Scenario (233175 Expression/Data Level D 53%A(1)
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(A) problem
S ~
s N
literature e
Fuji Research Institute q refer
gz hypothesis |
refer From these results,
consideration was
=3
refer refer logical_jump
problem | problem | problem |
refer | (In order to —‘ﬂ}-} The authors also m‘-} Using AIM/Enduse
estimate future estimated Japan’ s [Japan], we estima
. logical_jump logical_jump hypothesis \
(B) hyptheSls In the A1 scenario,
~ ~C logical_jump ogical_jump the Japanese
~
/ [logical_jump | [logical_jump] \
logical_jump hypothesis | hypothesis hypothesis |
hypothesis | hypSthesis | /. in other words, In vestments are\\ | | |An estimation of
As a result, demand ’Jﬂ terms of there will be targeted to the energy service
for electricity derived N lifestyles, actiye
oqual
logical_jump -
hypothesis hypothesis | hypothesis | hypothesis | hypothesis hypothesis | hypothesis
In the energy Time saved by Moreover, the Transportation Also, employment| || |a. Reference Table 8. Energy
industry, price outsourcing population and networks will be opportunities will case (fixed tech service demand
- - — —

AN / =
|‘data_detai|Hdata_detailHdata_detail u data_detail || data_detail ! data_extraction f| data_extraction

|-— - “data_extraction”

.
.
“data_detail”
simulator |
AIM_Enduse_to_
Japan_A1

-’

(C) simulation

causality

logical_jump

result_export H result_export H resultl_expon ‘l\
Z So

(D) result -
\\\ /
derived_fact derived_faci
Table 9. CO2 Fig.4. CO2 Fig. 5.
emissions of

emission profiles N Population, GDP

(E) conclusion . —— . s —— .

N causality ‘Ioglcal_jump causality || logical_jump | logical_jump [| causality

— - - —
conclusion conclusion

“result_export”

derived_fact |

conclusion conclusion conclusion conclusion
CO2 emissions Although the Energy intensity Coal and oil In transportation Furthermore, this

will be largest,

leconomic scale

drops dramatically

would also likely

terms, the develo

scenario offers

4.5.7: Al-Reference Scenario {23317 % Expression/Data Level D 775H(2)
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4.6 PFIVABERRIZIERTLA

RITE ECCIR AT R ATRE L 2 VA ORISR IE DA NEERFET D721, A
OEREALE SR T DY AT LEL T P VA FLIR SR VAT b | T D, ZOVAT A,
UL EFHEE ECERTDOOLOTHY, 3S Simulator (X 3.4.2 M) ORLEELTHO
Thd. REITIE, FATHIEZEL T HIAHERE L FIEL AT LD FIZOWTH A RFEL,
i ERIRFICE R 2R 5.

46.1 PRTLOERAZE
S UANEE R B AT ADOEREEREIZLL T D 2 D THD.

o A—WIZLDFRE FTREH R T IADOBENMEZ TS L. 700, 2 =R F U4 D
Scenario, Expression, Data Level EZ I HDMOBAMREZNEIEEIICER T2 8% K%
T5.

o WEE(LLTcY VA Z—FNEML LT WIEATERRT 5.

OEDD DORRER FBLTHI201C, ARFFETIZL FUA OFEE & I BT WA, CEIC
B2 72 BIELE L TR D203 C& S XML (eXtensible Markup Language)[78] % FHVNTC
LR 5. T70bb, 4.2~45 HiTER LI/ —REV 7 OFHE XML #2753 524(1C
FoT, VFUALE, L2 —FD AN T —FEENEEELT . STz o OMHE,
REEE LT TV E T 7L CRIRT DL TERTH. 0B, VT UAMERLR X
AT LZ& G C 38 Simulator DBA¥E S FEIZIT Visual CHE NS,

462 JATLIER
SFUFREETIR R 2T AT, K 4.6.1 (RTINS F USRS SR — L e T
FRALY — L 8D 2 DO — IV OAERLT 5. &Y — /L OEEIZLL T DO LB THA.
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.o

Logical
Descrlblng a New ﬁ StCI;UCtLII'.re
Scenario Q’% rap
Scenario XML
Structuring Document XSL HTML
Document
Support Tool

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

Document @ Elements
isti . List

%L

Existing :
Scenario | | simuiator
Scenario
. Visualization Tool

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

Using an Existing
Scenario

4.6.1: > UANEE T B AT LDORERK

AR L S Y — v
T VAREE LY — VL, LR D 3 DORERFiT-H 5.

JeA DY F VA LENZR LT, T F VA OHEEF#EL T Scenario Level 33XTN Expression
Level D/ —RLU 7 OFEHAR T XML 27 % 2—FRINF 5282 8-T, v F U4 3CE
DR E SR T 5.

4.4 fiCER LT Data Level D/ —REVLVZEASNT, 2—HF R 2 —2D A7 —
B%K 442 (R T IO CHEIELT D2 3BT 5. 72720, A7 —2%ERcd
DI, T ORIBEFE T ol =X HAIHIREL T DM ERHY, ZOKREIXX 3.5.1
\Z7RL 7z Dataset Manager & Simulator Database [Z&~> T5EHL9°%[79]. Dataset Manager &
Simulator Database (22U COFEMILES 5 T Tl <%,

Scenario Level ®*“scenario_component”/—R &, Expression Level ./ —R 3 X T Data Level
D —ROBRDTEENENIET 5.

A EAEE LT DX, Expression Level O/ — RO AR E T H8EIZ2—F 03+

AREE Y — v BT (BNEIX 4.6.3 2H#), Scenario Level @/ —REU 7 DIERL,
Expression Level DU 7 DIERL, L~V 7 DAERIZ—F R FUAHRALY — L Ofm Bl
W& 777 FC475. Data Level ®/—REU 71, =—H 73 Dataset Manager & Simulator
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Database Z#r{ET 52128~ T, T UAREEL Y — VS HEIRIZER 5.

o UFUAMTEALY — v

TFUARRALY — X, T UA GBI G O R R B L OGH B E O SRR & T EE
TL7OI, &7 77, HTML (&, BRYARDAERREND 3 DDV 7 — LinbIERR T 2.
IMEEIE 7T, SRV DOBURIZE SN, U4 RS TT7ELCEH TS, HTML 3CE
%, VA LEE ) —RORFICS T TESITSNIIRE TR R T 5. XML BN TERINDHHE
EL VA DS HTML SCE~OZEHLIZIE, XSL (eXtensible Stylesheet Language)[78] % FH\ 5.
ZOFRRIZEY, 2—FRIEOTF VA LEEZ T T HFRORICBERABRELC3 < 5. Bk
VARNZ, fE kS T VAN ) — RV 722N E ORISR LI 35 — /L ThY,
VA O D T A SR T 5.

4.63 TFUARBELDFIE
BEFEOHAY 7 FUAN 22— &R AL Ttk S QA e X, 372 F U4 % Scenario,
Expression, Data Level THEIEL T HFNEIZLL T DOEBYTHS.

1. BT FUADOIEANE% Scenario Level Ttk 95, ZZTiX, =—¥)GmEiEE s 77 k
TH 7T U 2R E RS “scenario” /) —REAERKL, D/ —RORMHEEL T T U4 %R
ATD (F 422 ZH). EHIT, T FUAHEL Y — V)3 “scenario” /— R DA ELF &
L C 6 FE¥H D “scenario_component” / — K (problem, hypothesis, simulation, result,
discussion, conclusion) Z/ERd 5.

2. —WWRHT U4 DLEFES Expression Level THEIELT 5. 37ebh, UG
By —L LT UA LEDOEIT S —H)3 Expression Level D/ —R&ETHEELIZ,
FmPAE 277 1 C Expression Level DV 7 &R ET 5.

3. =—/% Dataset Manager & Simulator Database ZF|fL CL 22l —ZLZD A S5 —#
DEREERT HIEIEST, T UAME LS — /17 Data Level (2815 /—R&U
VEAER T 5. 22— N2 —FDO AN )T —FERETHEIELWITL T, VA4 D
LIk AN 17 — 2 O BRE L 572012, o—F)GmBEMEE 77~ | C Expression &
Data Level IOV 72 ET 5 GEMIZ 5.4 HiS ).

4. X 455 OBFETNVIVALIIESNT, VAT ANRNY T U4 EHERK T2 Expression
Level & Data Level > /—R%*“scenario_component” /—R DWW I NI T 5. Dk, =
— VPRV AT ML THFESIR) - 7= Expression Level & Data Level ./ —R %, Zi1H0
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BERIZIE S\ THscenario_component”/—R DWW T N2 03T 5.

BB, 2L —HEFHAL QW T U S LT A5 AN, FEEREFIEOSHFIE 2
DOaFRE, FE 3 D Expression & Data Level OV 7T &A% 7 9%,

4.64 ETH

VAT MDOFNEERGET D7-2012, 4.62 i Tl ~7=>F VAR LY —b, HER b
U — IR — Ve T VA RACY — WV EBAF O L YAl L7z e & O FETHIZ R T, 22
TlE, BEAFDTF VA TH% CO2 Emissions Scenarios in Japan ¢ Al-Reference Scenario[77]% 3
TUAREAC SR — /IO IE(E T D 61% 7R, Al-Reference Scenario TId, flibZARHLAS
i+ %7-812 AIM/Enduse [Japan] S\ )3 3ol —a B ARFIHS TS, BLFTHE, (1) BE
77 F U4 (Al-Reference Scenario) DL, (2) VALY —/L D HIML £7%, (3) v
FUAREALY — L OBHRY ARD EA Tl &N ZRT .

(1) BEfF37 VU4 (Al-Reference Scenario) D&l
Al-Reference Scenario D% 4.6.3 HiDOREF T UAHEIEL FIE 1 ~4 12> THEITT 5.

1. Scenario Level ®/—REV 7 DYER,

2—N, FEEES 77 T TV UA DL AL ELTAl-Reference Scenario”t A 1195
ZEITIY, B 4.6.2 IR T IS FUAEIE SR Y — LV IREDF AL E“scenario” / —R D J&
PELUTHREFT5. E51Z, “scenario” /—R D T2, 6 FEXHD“scenario_component”/— R A {EAL
% . 462 128V T, /KD “scenario” / —RIEH 7 F U A 2EEEL, D
“scenario_compoenent”/—RI|XH 7> FUA DR EHR LR T .
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o2 G:¥35Simulator¥Scenar ios¥ATM_Japan_A1¥xm[¥ATM_Japan_A1 100513 xml -Scenario Editor - [Level: scenario, Scenario: Alll (==
_ 5 x

o File Edit Scenario Tool Window  VersionInfo  TEST

LSO Viewer Menu  FontSize  Display Features  Output

scenario

A1-Reference
Scenario

part_of ————1Um

conclusion
part_of

/ e
part_of \

problem Byt
part_of
discussion

hypothesis result
simulation

Node ink
. consist of
|:| scenario —
— part_of
) compare
[ ] scenario_component
- refer

4.6.2: imPEE 7 DFELTHI(1): Scenario Level

2. Expression Level D/ —REU 7 DR

Al-Reference Scenario ? Expression Level (28T E(LOFERLEL T, VARG
V— VD FEITHE HE %X 4.6.3 127~ Expression Level Tl # OFiz XML OX 7 CHTeZ &I
FoTC, U UA LEAE AL TS LT 5. VU RS LT AT, Y ANE )2 —
ROfEEAY —/v ECEIRT 5. EbofER, /—RofEfE XML %27 DRt L CTRFFSHE,
VA REEA SR Y — AR EOFAIE TR T 5. BIIE, X 4.63 OFREOHTIL,
Expression Level TSR 7R FFHE KT “fact” /—RE2RKL TWD. D%, = —HFN
Expression Level D/ —RHORERE AR TV 7%, dnbitiEr 77 ETHERT 5.
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o G:¥35Simulator¥Scenarios¥AIM_Japan_&1¥xm[¥ ATM_Japan_A1 091017.xml -Scenario Editor - [Tageing Node Window] I (=] m # Tool Box E]
ol File Edit Scenario Tool Window  VersionInfo  TEST - 8 X

Text with the XML tag | Nodeinformation |
indicating a “fact” node | (e i

Yang H, Kainuma M, Matsuoka ¥ (2001) Modeling the clean development mechanism. TTECT DETTEMS,
0 | |

TsUchiya H (Z00T) WIWF scenarnio for selving the global warming problem indexfor 20

TTETTETITS, ST PTOTe s 1= p on

modeling and control in environmental issues, Yokohama, 103-108

e | |

Text

i

LSD Viewer Counter Data Set

Node Definition | |merature

cenario_node id="1211443247" type="scenario_component” location_ 32" location_y="1085" level="scenaria”

part=problem /-<expression_node id="1201816219" type="problem” location_x="200" location_y="327" level="expression"=
Accardingly, the Working Group to Draw up Japanese Emissions Scenarios erganized by the Ministry of the Environment has presented four narrative
scenarios.

<lexpression_node=<expression_node id="1201829264" type="problem” location_x="568" location_y="329" level="expression"=
The authors also estimated Japan's future CO2 emissions for each narrative scenario using the AIMEnduse [Japan] madel.

=fexpression_node==expression_node id="1201914173" type="hypothesis” location_x="968" location_y="186" level="expression™>
From these results, consideration was given to the causal relaticnship between Japan's growth pattern and the significance of measures to centrol
greenhouse gases

=lexpression_node= 10.4 2 Japan's narrative scenarios and synopses

=scenario_node id="12053387" type="scenario_component” location_x="293" location_y="1096" level="scenario” part="hypothesis™ /=
<expression_node i 202048430" type="hypothesis” location_x="299" location_y="488" level="expression™>
The Working Graup to Oraw up Japanese Emissions Scenarios presented four alternative scenarios for Japan, with due consideration for consistency
with the emissions scenarios farmulated by IPCC (Fuji Research Institute Corporation 2001)

ion_nod ion_node id="11555: type="literature” location_x="1" location_y="488" level="expression™

An outline of each is given below.
=lexpression_node==scenario_node id="12163344" type="scenario” titte="A1 Scenario” location_x="1364" location_y="101" level="scenario” /=
A1 scenario (alobal market-based scenario)<scenario_node id="120531542" type="scenario_component” location_x="243" |ocation_y="437"
level="scenano” part="hypothesis /f=<expression_node id="1202131304" type="hypothesis” location_x="1094" lecation_y="650" level="expression™>
Inthe A1 scenario, the Japanese economy shifts toward a market-based economic system that attaches greater importance to the ecenomic rationale
for survival under a global market economy.

=/expression_node==expression_node id="1202201458" type="hypothesis" location_x="1300" location_y="488" level="expression™=
Investments are targeted to increase productivity, with the aim of fueling economic growth.

=/expression_node=<expression_node id="1202218143" type="hypothesis” location_x="875" location_y="787" level="expression™> .
Alsa, employment opportunities will increase for the elderly, women, and foreign nationals - hypothesis

<lexpression_node=<expression_node id="120223647 1" type="hypothesis” location_x="877" location_y="489" level="expression™s
in other words, there will be more equal opportunities-indicating a shift toward merit-based employment regardless of age or genderin such a
competitive business world

<fexpression_node=<expression_node id="1203422362" type="hypothesis” location_x="202" location_y="599" level="expression™
In terms of lifestyles, active consumer spending based on high purchasing power will ke brought about. B

=lexpression_node==expression_node id="1202448254" type="hypothesis” location_x="202" location_y="787" level="expression™ derived_fact
Time saved by outsourcing housekeeping tasks resulting from a focus on economic efficiency will be spent on recreation and education.

=fexpression_node==expression_node id="1203509227" type="hypothesis” location_x="408" location_y="787" level="expression™>
IMoreover, the population and capital will be centralized into a megalopolis.

=/expression_node==expression_node id="1203525462" type="hypothesis" location_x="670" location_y="787" level="expression™
Transportation networks will be developed featuring railways and automobiles in the central area, and automobiles in the suburbs.

=/expression_node=<expression_node id="1203537332" type="hypothesis” location_x="1"location_y="787" level="expression™= Node types to Structure
Line: 64, Column: 1 the Scenario |

Reference, connected to fact” or
“hypothesis™ by “refer”.

3

expression word

problem

=
=]
=
@
—
=
=
@

4.6.3: > UAIEREAL R Y — /L DFEATHI(2): Expression Level

3. Data Level ©/—REUL 7 DR

Data Level (28T, 322l —¥D AN T — 2% & T57-0120%, =—73 Dataset
Manager & Simulator Database Z H VN CAH )7 — 2 %8¢ E L, Dataset Manager 23 Z4LHDT —
ZaigE b L T UA S LY — VIR 35 (X 3.5.1 &), Dataset Manager &
Simulator Database (22N TOFEAML 5.3 Hi Tl ~%. AHNT =2 ORI, K 4551084 X
DIRFLIR T 1A E RE T HI20IZ, K 4.6.4 1279 L51T dataset, datumlist, datum 234" XML #2
EANFHEE 2. AR, FREEIE Y T 7 75 dataset” /— R &“simulator” /—RZ[X| 4.6.5 O
JONNERL T D, 22— R AM T — 255K ETHDEWATL T, Expression Level & Data Level
O/ —FHORARER TV 7 aimBitsE s 77 ETERT 5.
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Slmulator Name Simulator ID
< id=" 94" type=" "[simulator _ 1d—”121431597"|
simulator name="AIM Enduse to Japan A1'|location_x="859"
location_y="2434" level="data" /> _-- dataset (input)

<data_node id="1192005332" type="dataset" simulator_id="121431597"

51mulator name="AIM_Enduse to Japan_A1" IO="input" location_x="587"
.- datumlist

<datumlist datumlist id="1">kdatum datum id="00001" label—"startmg year"

alue="1998" unit="year" /></datumlist> -
“~~-datum -~

<datumlist datumlist_id="2"><datum datum_id="00002" label="end year"
value="2030" unit="year" /></datumlist>

<datumlist datumlist_id="3"><datum datum_id="00003" label="unitEnergy"
value="10"8kcal" unit="" /></datumlist>

<datumlist datumlist_id="4"><datum datum_id="00004" label="unitPrice"
value="Yen" unit=""/></datumlist>

4.6.4: T UAREEAL Y — VD FATH(1): Data Level

simulator

AIM_Enduse_to_ output
Japan_A1

input

4.6.5: gL 77 D FLTHI(2): Data Level

4.6.6 |2, 7 U4 D Expression Level & Data Level Ot/ 774 ~4. 22T,
Expression Level & Data Level Ot/ 77 % WU 74—/ R L CRETHEEHIL, A5
X VA TROR A7 FE ik & a2 — v ar DA G DRI TREAIND LV EEY, £
NoDOTFIAOfEwEH D72 OREIZHMIL T2 LICHD. X 4.6.6 DT TTNDIE, &
FUASLEELL CRLl 7= 5 D “hypothesis” /—R 7 5, “data_detail”F7- 13 “data_extraction”V
YORIBLTIRab— 2D AT =2 EPRESNTNDIEN DD, FIZIT, ¥ 452 Tk~
I RN R~ NRESN TS, P32l —a DOfERIE, “result_export” %@L T
FUASLEE E U7 (X 4.53 T Al-Reference E7-ULAHF SN FoidE L TEREER,
ZDRERIZIHASNTEE D “conclusion” /— R ANEHINTWD. ZOIHIZV 7 TREND /—R
MOBRETZEDZEIZL ST, ZOFATHITIE, T XTOTFIFDOREGwIET I2L —F DRGSR
FHANWTENNTWDIENBHRENS.

F72, WLOD DRI “logical_jump”V 7 THHESI TWDIENBDLND I, FmBlaI7R
PREEHIEHIN WD, SBIZ, v ab—HD AN T —2EHE T HDICHNGILTODHHT
PR (B, =X —lik) ZHRLCND. AT —HRE DI 7RISV Tk
ESNTWDIDZ R TLZ81E, T IVFDOREGRAb o EbELWNE I T i#im T D70 B
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RARTHD.

@ ios¥AIM_Japan_ _Japon_A1_091017.xm! ~Scenario Editor - [Level expression/data, Scenario: Alll B=x]
o File Edit Scenario Tool Window \Versioninfo TEST -5 X
LSD Viewer Menu  FontSize  Display Features  Output
anu 1 || [reeRs avuve = . -~ ' nypss | nypvisis | o
refer refer equal In the A1 An estimation
* /I/ scenario, the the energy
logical_jump detail
thesis | hypothesis | hypothesis hypothesis | hypothesis | hypothesis| | detail equal
e energy Time saved by Morecver, the < refer | Transportation Also, employment a. Reference =
stry, price outsourcing population and networks will be opportunities will case (fixed hypothesis
Table 8. Ener¢
service demal

data_dete data_detail ata_detail

data_det: data_detail ata_detail
data_extraction

simulator

AIM_Enduse_to_ |— output
Japan_A1
logical_jump causality
result_expor result_export sult_export
derived_facﬂ derived_facﬂ derived_faci
Table 9. CO2 Fig.4. CO2 Eig25"
emissions of emission profiles Population, GDP
‘/‘W logical_jump usality = logical_jur logical_jun causality
conclusion conclusion | conclusion | conclusion | conclusion | conclusion |
CO2 emissions although the energy intensity Coal and oil In transportation Furthermore, this
will be largest, economic scale drops would also likely terms, the scenario offers
3,3',

< m \

4.6.6: FmBitEIE 77 DFEITH(3): Expression Level & Data Level

4. “scenario_component”/—R~D 43 ¥H

Scenario Level (23T, Expression Level /—R ®“scenario_component” /— R ~D 43 FH &
“include”V > ZIZXHZNHD /=R DOBRDTIE, T VA ME LRy — Vs 455 OF
LAY X WNHESTITH. Al-Reference Scenario[ 771\ 2T /LY X Mz I UT- 48 B 0% 4.5.2 £
T/RLIEEBYTHY, Scenario Level (ZBITLmmPfEIEr 772K 4.6.7 \ZR$. 72720,
Al-Reference Scenario D43¥A7 /LA VR LA H LI-fE RICL D&, discussion DHH (X2 TH

2.
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o-l G:¥35Simulator¥Scenarios¥ AIM_Japan_A1¥xmI¥ AIM_Japan_A1_100512.xml -Scenario Editor - [Level: scenario. Scenario: Alll E]@

el File Edit Scenario Tool  Window  VersionInfo  TEST

- 8 X

LSD Viewer Menu  FontSize  Display Features  Output

scenario

A1-Reference
Scenario

part_of ———lm

conclusion

part_of =T G CO2 emissions
/ par._ will be largest,

art_of \

problem part_ part_of

With the Kyoto part_of discussion

Protocol due to

hypothesis
In the A1 - ref”goz
i ig.4.
BB, simulation erﬁission profiles
simulator:'AIM_E
nduse_to_Japan

Node Link
. consist_of
[ | scenario part. of
. compare
[ | scenario_component
refer

4.6.7: imBAEE 77 DFATHI(4): “scenario_component”/—R ~D /3%

(2) ¥ FIAHELY—/1 HTML £

Al-Reference Scenario[77]? Expression Level |Z51F AifiE{ls 7 V4% HTML Z/RL7-EE D
Pl 4.6.8 \TRT . ZOFRF TN 4.63 DINCHEERFHART XML 273372072018, =
— PRIV RN F VA LR L/ — ORI (“fact”, “hypothesis™/2 &) ORIRAIFT L
WTED.
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T

| = .
B HTML Viewer HTML document with the text M=) %]
HTML colored based on node types
Scenarin | Expression | Yord | /
I LUl LU T OLLIICIT TLILLH & B CCILIULioT DS CIILSSIUIIo -t DI ol Cutioite TUT SULIl Lo Ui STUtio s TV e 10 5t e
require social and economic scenarios as a basis of these estimates for future greenhouse gas ]
etnissions.
However, since many aspects concerning the future course of society and the economy are unclear,
it is thought desirable to hold discussions using data on future etnissions derived from sitmulations
under various possible scenarios, rather than a single scenario.
Four alternative scenario families of future emissions and their driving forces have been assumed by
[PCC (IPCC2000).
Accordingly, the Workdng Group to Draw up Japanese Emissions Scenarios organized by the
Ministry of the Environment has presented four narrative scenarios.
The authors also estimated Japan's future CO2 emissions for each narrative scenario using the
AINM Enduse [Japan] model.
10.4.2 Japan's narrative scenarios and synopses
v
4 1] >
Element Tree\Wiew
1041 Backeround  With the Kyoto Protocol dus to come into effect soon, | = root |
zpecific measures to ensure itz compliance are a matter of urgency in - zoenario node i
Japan.  Furthermore, 3= a preliminary step for the next and future ) expre-ssion node
neeotiations, we are at a stage where we need to thoroughly discuss izsues i
ranging from emizsion forecasts to the effectiveness of the meazures for P T
the second commitment period starting in 2013, Tn order to estimate future expression node
greenhouse gas emizsions—a prerequisite for such discussions—we first expression_node
require social and econamic scenarios as a bazis of these estimates for expression_hode
future greenhousze as emissions.  Howewer, since many aspects expression_node
concerning the future course of zociety and the econamy are unclear, it iz =\ scenario node
thought desirable ta hold dizcuszions using data on future emizsions derived P R
trom simulations under various poszible scenarios, rather than a single P i
zcenario.  Four alternative scemario families of future emizzions and their expression node
driving forces have been assumed by IPGG IPCC2000). expression node
(=) 2cehario_node
expression_node
exprezzion_node
zcehario_node
=) =cenario_node
exprezzion_node
expression_hode
expression_node
exprezzion_node
Tranzform ] ’ Save EXPVESS!DNJ‘"UC'E
WML exprazsion_node
<Peml verzsion="10" encoding="utf-8" standalone="no" "><root>10.4 =] ?x?r???l?n'n?cf ]|

4.6.8: HTML CED R

() TFHIAHEALY —/v: FRYAL

FRIVAND ELTHIEL T, Al-Reference Scenario[77] D& T VA 2% LT, Scenario,
Expression, Data Level D /—R& U 7 OFEF A ENENAIT L NLUTCRERZK 4.6.9 1R T. filx
I%, Expression Level DU 7T, “causality”V) 773 32 K72 DTk CTlogical jump”, “detail”,
“refer’V I MENEIVN, 25, BB3AREGEN TS, 2OV FUAITHITHE HBEIfRIE, £ 433 T
ERUICEBEMEOBLED DLW T, FRBIAIZI WEHBIROEIE DY 68% (69/101) THY, Fmit
728 BR O EI S IR NS D 72N e D05, ZO I, BRIANI/ —REV 7 OFESE
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DIEENZ I SN T T IA OB G 21T DA € BRICIE T2 DITRILD. 7o, &

T VA B 1E O LOFEMZR AT T HEIS OV TSR 6 ETRET 2.

sl Node&Link Counter

LoeE

Count rationales
Scenario Level
node
scenario 2
scenario_compo 12
link
consist_of 5
part_of 3
compare 1
refer 30

Expression Level Word Level
node node
problem 3 element 0
conclusion 7
literature 3
fact &
hypothesis 16
action ]
~\\-~‘
Number of nodes
Node types
for each type
link: link

equal 4 positive 0
detail 25 negative 0
paradox 0 related 0
causality 32
logical_jump 1"
compare 1
refer 30

Link types Number of links

for each type

Data Level

node

simulator
dataset

link

input
output

data_extraction
data_detail

result_export

4.6.9: Elements List D517/



4.7 B 91

4.7 EE

RETIRRELEZV T UA OGN EZ WA Z LI LT, Fift TREAES S T A O
1#31% % Scenario, Expression, Data Level D 3 DD CEIBL$AHZEMNATREE /o7,

Scenario Level TIEX 4.2.2 [ ZRLI2IDNE, T IAICEHEENDLME 2 DOV T7 1A, SHIZv
TV BT FVAE, BT F VA YT T F A ST B EBRE ML TE 2. SHIT,
“scenario_component”/—R LV FLIR D BT AE AT HZLI28-T, £ 372 U4 % problem,
hypothesis, simulation, result, discussion, conclusion &\ 6 FE}¥EHD“scenario_component”/—K
WAL, ZOSEDT-OIHERZ LT VAR (M 4.5.5 2 8R) % Al-Reference Scenario |2
WHLIZRERIZEDE, K 4.5.6 ITRL72E912 1 D Expression Level /—R%FR< 97% (37 D
25 36 fil) @ Expression F721% Data Level /—RZ M #)IZ “scenario_component” /—R{Z 435
T HILNTET=. £D—J5 T, Expression Level /—F @IS T, Gt T013Z2D
LR OB A BRI D LIZ L > CTTAEZ T problem D“scenario_componenet”/—R (25 ¥ 3%
VENDST-. TOEBIE, R SCTRELCET VAL (M 455 Z) TIE, U4
DM PG 454 1R T IO MERERE>YIab—tar—ialb—iariiii—
BESUFIF O], &V ORI EEMEL TNDID THDH. ZOHRT, /—K
@I T VA DR im EFRERIR O ETHY, T VTVR LTI TER V., ZOME
DB EHENZDNTE, IRX—T Tifgam 3 2.

Expression Level TIX, &V 72 U4 O LRI Him PG GlR TEZ. AHFFE T, &
HBEFR%E 63 “causality”, “logical jump”, “detail”, “refer’® 4 SDYL7ZEFKLIZN, ZhbE
FELME DB D causality”) 7 D TR 3 DY VI3 T HZ LIS T, T UL OfE iR
ZAm B T AR &) TRWELIR A X B C& 7. 7z, “fact”, “hypothesis” &\ ) 2 FlFHD
=R, YT IVANECBTLFERAEERAMICK T HIENTE. 2L, v A%
Expression Level THEE(LTHEEOFELL T, /—REV 7 ORI E T ET D21
NEETHLZ LN T oD, ZOHEMIE, /—REV 7 ORI 5B R 220 WM 2 A
2L TR DT-0ThD. HlZIE, K 4.3.51RL7EII logical jump”V> 7 THERLS L7z 2 il
D/ —REOBRIL, 755 TId-> T causality”V 7 SHIWr T A TREVE S 5. F72, (K B4R
LimBLAFRBE DO XN A T, ARELHED XD DUV TH i T Lo THIBT L
V9%, ZOMBITK T DR FTIEDOOEDIE, TEDIRVER 2 LGB D NEHED, Zilh
DN#2 DEEEEVIRNE VARG T HZETHD. F7-, Expression Level (2817537
A SCEOHE L E KR T H0DFREL T, ARSELIICEST T a—FbE 2605, —
BIELTC, CEEEHEAIZ D EIT D720 O R ARHT[81][82113 % T b,

Data Level Tl, ¥ ab—XD AN )T — 2%l T 52818 8-TC, & FUADIERITHIA
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SN TNDI 2L —FD AN T — 2R EH A ReL /e o7, SBIL, Y FUADLFEEI Il —F
? A% % Expression Level & Data Level DU 7L CREILZ. ZbiE, AFZECIRE T 58
B FUADIERIZIBNT, v FUA L2 — 258k T 51D OLERMETHD. KTFIEIC
HASNWTENIS FUAZER T D120 D FIEIZOWTIL, 4 5 B Tilm 5.

ZO—FHT, BELVFTUAEELTFIEIINL O ORERH 5.

OEDIE, RFIETIESFIAOEIRICHASND S 12 —FCE FNHHIE T L O R
HONCT DT LT TER. BEEDLZA, HIERET /VICEH ENLE BRI ILS T VA DOk
RELELATDHLDTHLN, TNSEIRTH-DOIT2—F NI 2L —ZDa—RE L,
FII 2 — X O EE e LB, BZ1E, AIM/Enduse [Japan] Tl — %€ 7 1
DRHEATIRY, 22 EHHRE DI MEDRFET S, BHl2E, L= —2D A5
TREL CTRIBED IRFEBLAEEL72ELTh, CO2 HEHEDHINEIRIT 2T EL L. 20D
7832 —ZDOFHEIX, Al-Reference Scenario (ZIFXFEL TRRiRSIL TR T2, ATFIEIT
LA, Y FVAOLEICHER L, TITIFELL THRMICRBES - Bl iid s X
O HT el fEE$5— 5T, LELL TRBEN TWRN T 2L —F B O FHIT R R EL TR
W ZORBBEICKILT, P2 —XICHENDET VAN OREET 272D D HREL T, &
Rab—2DANT — 2 SESFITEALS DI LK DR E ST EATHIZEN B 2 LS.

HIOEDDOIREIE, B 4.5.5 [RLIZT AT VR L0358 H AT ReZe ¥ 7 o FUAITk 35 HI#0 T
0%, ETHBRAZINNT, ZOTNVAVALTHEM AR Y72 UAOEIR, X 454 [ TRT X
S72“conclusion”/ — R 2NGm EMIE DI R L7205 G THD. T78b 5, AR TIEN 454 (TR
FTIEEZRF O | KOV T2 FUA%EK 455 OTATVRXNIETATHEEMEL, TOY
TFVANT DK LB DRFEDT —~ (FlZ1E, Al-Reference Scenario DA 1L HAD
CO2 HEHE) E2DT —<IZBTA/MNE ENDHLEERL TNVD. ZORMETT-SRW A,
SFY, (1) K 45.6 D/—R@DIHNHK 4.5.4 OigEEELEAE LAWY 7204 %5 ALz
A, HBDW0E, Q BHE OV TV FIAETAIVALCHEALES A X, @Y
“scenario_component” /—RIZ/3 T HZ LILTER . ()DOHFEITIE, BRI ES s
Expression Level @/ —RIZFiATNEOLIROEREZHEME T LICLo CREETHETD
VEMRBHD. QDA 2— RV T FUAOT — < LE KNS T Db mmE Y T U4 DT
RD>HFE A DT L2 LA T, TIAV AN ~E i 2 DY 7 2 FIVF OB AR E T D0
TLRDDL. 72120, 2—FIZLDT —~vREDHFH LT, s d 37> VA odiHIx
HRDAHEENHD.
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4.8 FTA4EDFELD

AREFETIE, 3S Simulator (2T FUARGI SR DIZD DR RREIT1EL LT, T U4 DHE
WAL EZAR R LT, AR TIE, Ff Tt IR FIUA L EEI 2 — 3D
HABDEICL S TERENDEVIFTHRDOL LIS, 2 F VA% Scenario, Expression, Data, Word
Level ® 4 DOMENOEELTHENIT T a—F %otz 2055, AR CTIIBEFO R Al hE
AT FUAERIGELTC, v F VA% Scenario, Expression, Data D 3 DDLUV TR T 572
DFEFARR L. EBIT, v UAOREENFERIED FATE BT 572D, v UA Gl
KR AT AT LT, ZOFEERHE TR S FUAIZE A 35281280, VA OB
SRR AICRBLCEDLIENFELTHIND RSN

AL FIRIC K> T T VA O BEAEE AL AR L T 2281%, T A OB L OERETTD
T2 DOIEMELI D, KRB TIRELZFIRIZIESNWT, 3§ 6 B TIHT T UA IR Difiim S ELAE A2
S LT DI R BEE T FEEIREL, 7 ZECIIBEFO Y FUAITKT 2 what-if 7347 (/i
TERIENZEAL LT LEDFERE DI T D F1E) FIEELRETD.
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48 FH4EDFEED



FSE

BT UF DIERFIE



96 05 E BT VA OERTE

55 mTIE, BfFDT ALy — 2B M ATREIC T 2720 D HIELL T, Ry F U4
DIERR FIEEIRFET 5. 22T, 8IS FTUA LR, VAo — 23 Ic ki S -
I LEFET D BI T IAORIICEY, BEFEO LT VA TIRESILCODRTR 44
SV ToeEDT 2L —a R E ST T HZ LD/ REE 0D . BT FUA OIEREZ R T2
72912, ARFTIX Dataset Manager & Simulator Database 0 2 DD — V&R T5H. ZnH0Y
— N HNT, FEORIEEREET D12D D —AAZ T 4 %479,
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51 BT IADESR

REETIL, BT FUADIER FIEEZRETHIEICLS T, BFEOYFUA L 2L — 4% H
W FUA DI E AR5, 22 TEIBS T UA L, VT U AT A 2L — 2 A L
TEY, FVANTI 2L —ar D AN FEEE S EL L 12— a WEITSN, £0
FERNENIC KBRS NS T U EFET. — 5T, 2.1.4 HiCHIRLIZIHRBEFO T4 (Filz
IX, IPCC O FUA[9]) 1FLFEEL TSI TN, ZOFLR D7D HENZ 32 —H
EUF VI ER RSN TES T, Y2l —al SO EFICL AR ROLEERLFVA
ICR B CERW S TIERY ) ThD.

BETFE O BEAF 22 T, DOME (Distributed Object-based Modeling Environment)[83] EFFIEH
LET VMG EBIRRINTEY, ZZTIIRA RIAT 7V = —ar RITHES B
DEFTNEHREALTHILENTES. A HL[84][85]1%, MO TS NI-EHDOET IV (&
PREHEET L, EEE =X —X R EHEE T V72 L) 1%L T DOME #i#EHHL, ZhbH0E
TNEHESEHZEICEST, BARENTOD CO2 BIEEHEDI 2L —a fE i1 E oL T
5.

LInLZRins, VAL 2L — 2O CAM N T — 2% LT 52 BTN ETITRES L
TVVRW. 2.1.2 BTl 72891, Fifit ATRE R T FUA TIZS 2L — 27215 TR, BURAY72
SRR AVEROME T DT ICHE R E R R T OB, Yol —Tar OB ERL
1%, IO EEL TORTLIRSNDNETHD. Z0EE, — IR RICBEI T D555 i
A FMEDFAET DD, VA ETITR IO D8 4 IRETTR K2 5 2 7o L DR R BRETS
NHRETHD. K 3.421R07- 3S Simulator DA TIE, B4 RO F VAL IaL —#
MOENI T FUAEVERL, ENDET FIAT — A TINS5, B U OIERKIZE - T
WIfrS N DFIRITIE, LT O 3 B EEND.

o VFUAITBNWTHRESILCWDENE MO ARG DRI G X D BOREEZ BT 2
TS, BESHTEL T, F&FEERLILEDL 2L — L al i RA D LN TED.

o BHFEDOVFTIAITBNT, JLx BESIVCWDRHERIFIZRIE CERWEGEIZ, v Ialb—ia
VOREFMEERLLEZDIIab —va fRE/LIENTED. ZORER, BEfFT 7Y
FEFHMT 228285 7TC, ZZ TR QTR EIX B DR RGBT 528N T&
5.

o IR FUA AR T DR, VT VAT — DA T IS TODENI STV A% BRI T
5. WIHER T DY T VA EBAEDOL FUA OB TEAME LD, —RICBEFEDY
FUANTHRESN CODRHER M EZE T T HLENELD. BN FUAEFRIAT 2L, BT
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5.1 B FIUFDERR

VAT B O THHE SR A E RSB G A DY o —va fi e a AT TIRAES VA
WFI A FATREL 2.

HI=i2 s FVAEAER T DRIC, Z D FUAOFR AR D 22— 3R FH 7]
REL7eD. S Ral—ralr FFERITERRMNC G 2 T b E DU a b — v a fERE RS ITRD

HIEMNTEDLRT, T FHIANERE RIS EDHIENTES.
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52 77O0—F

VA ECRHES A A E L EDIIal — L ar A T REE T A B U4 | 2B
TH-DIINE, IRD 2 SO EE R T DR HD.

1. >FIADOLELI 2L —X2DORHRETR T AT L.
2. VFUFEIRaL =BT AT — 2 &5k,

AR 1S LTI, 5 4 ECTRELD A OBERTREICIESE, VUL O EEEL R
ab—2EFRSTS. Z07DIZ, YHIFICHOLR TWAI a2 —2D A7 —2 DT
—X2OBAREFRBLT 5 Data Level (4.4 fizfR) &, > FUADOLFEE 2L —FD AT —4
DORFRE B9 5 Data Level & Expression Level DDV 7 (4.5.1 HizMR) 2R+ 5. Bk
BZIE, B 5.2.1 12”3 X91Z, Expression Level D/ —RELTERINHV T UADFEIRE, Data
Level MO“datum™/—RELTEEND L I2L—ZDfE 2 DA F)F —F%“data_extraction” £72 1%
“data_detail”V > 7% FHIWNCRAR DT 5. [A£RIZ, Expression Level @/ —R& Data Level @
“dataset” /—R &L CERINAE 4« DH )7 —F % “result_export”) - ZIZLVEAFRS1T5. ¥ 5.2.1
?® Data Level /—RIi% 452 HiTEFL7=LEHIZ, Scenario Level TiX simulation % 79

“scenario_component”/—RIZ/3 3T 5.

-| Expression I Scenario
—H Expression Iw (Expression
Expression Level)
7 7 {Expression |-
------- e, fdata_extraction” . I i
or “data_detail” -~ result_export

| datum |
 datum input: simulator output’ Simulation
m (Data Level)
dataset dataset
(input) (output)

52.1: Y FUALELL 2L —ZDEMR ST (FH8)

A 2 ITRIL T, VA e 2 —2D AT — 2D T — 2 iz 283 5720 D )
EERETDH. VAL —FD AN ST — 2 DOT —H#72#1lE, Data Level THELS
NHI 2L —2D AN S1T —4 (¥ 5.2.1 M) L3 I21—F D% Dataset Manager £44 D17
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DY = NERETHIEIZESTHEBT S, K 3.5.1 (RLIEEIIS, v UAEERR R AT
LHMEEA LS T UA AP, Dataset Manager |3H&E(L T UA Ll 2 D2 —2D A ITT
—AMOT = ZWAEETTLH. SO, BFEOVIab—Z2FA AL T 572012,
Simulator Database Z 1§59 %.
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53 LFVAELZAL—BREOT—EXMAE

531 TARBOERAE

L FUA L2 —H D NN T — 2 DO T — 5255 Hi% FE4T 35 Dataset Manager 1,
3.5.1 TRLIZIICAT 4= =2 D—H L L THEE T 5. AT 1= —F 23175 Dataset Manager
OALE ST EK 5.3.1 1RT . AT 4=—XZ1E, B FUAICEB T, HEO> AR
FTHED LI 2L —HE BB T DERE A R D. AT 4= —H NP ORIHEREIXLL T D 3 T
H%.

1. BEOTFIAMOT —ZOELSEEEIT 5.

2. 12DV FIFIZBNT, BHOT 2L —2HOT =X DG EZE TS,

3. 1 DOTFIFITEBNT, 2OV F VA LR T D2 —2D A1 7 —2LF VAR D
TR W FAT T .

Dataset Manager |Z A5 (= — 4 35~ 3 5 H OMSKEICHIS L, DEDDLFUAEZDL
VAICBIR T B3 a2l — SO T — S 5 aA S5, AL T, 1 DOV T UAITHLT 1 {H
ZHFOIRab—IBRRRL TOLEBEL, TDOHEIC, ¥ UALI 2Ll —FHOT —F M
EH D (X 5.3.1 OHEEEG)ITHIY T%) % Dataset Manager &L CH354%,

(1) Managing the consistency
among scenarios

----------------------------------------------------------------

Structured| ¥ Structured

: Scenario | (3) Exchanging the | Scenario
MNP B afeanaan ., data of simulators

Dataset Manager E Dataset Manager

Y I I Y CEEE EEEL TN A A

y Y . - A y

| Simulator I |'éin{dialt'6£ . | Simulator . | Simulator .

-----------------------------

(2) Ménaging the consistency
among simulators

53.1: AT 4x=—X|ZE1F % Dataset Manager DAL & -S1F



102 53 2FUAFEL 2L — DT —HATH

TFVA LR —HR DT —F WA LB 5 LT, BFOI I —# 2 BRI AL ChHREIS
WHDITE, P2 —FD AN T —Z D7 +—~y "Ml &2 DI Il —HIZEoTHRpDEN
IENEL D, ZORBEE RIS D012, lx D32 —2D AT =2 DEHEBLIOT
—2 (CSV /el #& P4 HHHE% Simulator Database &L T34 5.

532 IEal—A20BF AR
Simulator Database (2%, BEfF DT I —XDOMBEEFHHHEZFREE T H7-OIZLL FOE#%E
PREFSHES.

o ID: ¥ =L —H® ID % ¥5. Data Level D“simulator”/—R S EPEE L CTHREFFTDIEE R —&F
5.

o TRal—H4: TRal—FDL4FR.

o Vial—HKRIKAD/IA: a2 —FKREKEFFOH T T2 DA (Fa— VT R AE T
12— LT RLR).

o NNHNT —2EFH: PRab—2DANIMNT —ZDEFRT 7 A/ ~DIRA,

o NNIWMNT =4 a2 —FD AN T =257k LT 7 7 A ~DINA,

o NN T =224 22 —2D AWM T —ZDEMT 7 A/ ~DIRA,

D) T332 —XD ID FHHFTHY, L2l —HOM#BEE A ReE T 57O EE LT UA4 D
Data Level ®“simulator”/—R73Z0 ID #F 5z RwIEEL ThiFd 5. “simulator”/—F? ID £V
BYEIEE 442 TERLEZ. [AN/MAT —2ERNT, ANHDT —2OEHZETLIRLIZ7 7
ANASDIRAEARFFL, AT DT =2 132 —var 2 Eia+ 5 A7 —4/FEH LT H
NT —BEFIR LT T 7 AN A~OSAEREFEFT D, Z2C, AT —XERIT, 2L —FD
AN T =B DRTA—=2% (F9V) ERNLOYARNEEFRT D, AN I1T—41%, 2321
—ZPMLERATREZR A CRER L7z A/ 17 — 2 D (Fl21X, CSV ERIZLh itk
AN DT =B OEDYV AN EEFZRTH. NI/ T —2EHE, a2 —2DO AT/ T
—HDINTA=ZL (TYV), Ml BALE, [l 2 DY 2L — 2B el e AT 5. 9778
bbb, ANT—=ZDRFGA—=2%4 (F9V), i, BArak ol —2 DA A B TR B AU A #L
L, ZO—FT, IRab—4NAERT DR TRIBRLIZH )T — 20 bR3T A—24 (T-9V), 14,
B2 5. Zho OB HBRIAZ LR T 5720 D AN/ 17 — 2 Bk, K AT AT
XSL Transformations (XSLT)[86]% AW CEFET 5.
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54 JFVFESZAL—ADERFIE

Dataset Manager | %, & {7 VA& Simulator Database THBLSNAHT 2L —#%, AHIT)

T A DO L > TR T 2% E 25 (X 5.4.1 2M). 72, 2OV —Uldi =L —4%
EEISEDMREA R T 5.
Structured
Scenario
Output | Input | l
Dataset | Dataset [ Simulator
ID
A
‘ Input & Output
Data Definition
[Dataset ManagerJ
A
Output Input n
Dafa D:ta Simulator DB

\ 4

[ Simulator }: Extract

54.1: > FVAEL 2L —FDOHHE

OB LI TV WY TS F AL ZOH 7 FUFICERTAY 2L — 258k

LDIEDDOFINETLL T DLEBYTHS.

1.

PR F UGS R — NV E T, 7 v UA K% K § “scenario” / — R &4
L, O/ —RDJEREL T TV L EZTATD (R 422 3H). ZOLE, 4.6 Hi T~/
I, UL Y — L )3 “scenario” /— R DB FIZ 6 Fi$HD “scenario_component”
/—NR (problem, hypothesis, simulation, result, discussion, conclusion) Z{E%7 5.
2—YR, FUAEEL SR — V& VT U4 % Expression Level TS (LT 5.
2—0, #iELF VA Data Level O“simulator”/—RZ4fA$%. “simulator”/—R
FHARHCIE, > VAL 3% — /L 78 Simulator Database [Z[fV VAo 52 L L > TH|
MAARe7e 12l —ZDYAN R R T L. 22— RFIHT D2 — X EINT DL, T
AR AR Y — LS Z D simulator” / — R D JEMHEE L T2l —H D ID ZEHX AT, HLV
L2 =PGRS TVRITIUE, 22— RIS BT 5.

Dataset Manager 7%, = —(ZL0DIRINE 72232 —H D ID &% —L L T Simulator Database
EIRFBEL, T2 —FEFETD (X 54.1 Z28).
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5. IRalb—HDANT —HEHT 74 /VIZHS N, Dataset Manager 3332l — 3 a0 B
IRANT =B DN A—=a4 L2 — TR T 5. 2GS T, 2 —Fny U4 |
MO AT T —2fEE L C Dataset Manager (ZFE AT 5. U4 BIZFER 372V AT 7 —
AEI, 2 —DBHIZET D, ZORR, 2—FNETOATNT —ZOEERETH. ASIT —
BED AT EITLT, v FVAEL 2 —HD AT — 2B ORBREI R T 572018, 22—
PR F VARG XY — V% T Expression Level & Data Level U7
(“data_extraction”F7= (X “data_detail”) ZED. 4.5.1 HiTik7/=XHIz, Zhnb 2 FEDY
(IAT)T — 2 DEP B REPTRESILCNDD, F TR RIS E STV D035 X33
5.

6. Dataset Manager 73 AJJ 7 —H D/ T A—54 fH, AR T2 dataset” /—R&AER T 5.
[RIFFIZ, 22225 Dataset Manager A )T — 22 WL T 2L — 203 Al 5i7e B AT A
HT7 =27 7 ANV%EVERKL, Simulator Database (28 GRS TNDI AT T —H | D/RAZT 74
N9,

7. Dataset Manager DFE7RIZED, FlH6 TIERLIEAN T —2O7 7 ANVEHE LT, ¥ ab—
TarInETIND.

8. Dataset Manager 5, FJIE7 DfEFRLL T 2L —NSHIENDH T =2 D7 7 A Tk
LCH T — 2N )T — 2 ERE BN THILI8-T, TOHNT —FDNRFA—=4
4, {8, BAram L, ) o“dataset” /—R&E T 5. VAL oL —2D M )T —4
MOBIREL T, = —H B FUAREE L 4% — L% T Expression Level & Data Level
DV (“result_export”) ZiED.

9. Dataset Manager 23 FIH 6 & FIE 8 TIERKLIZ A /D “dataset”/ —RZFJlH 2 TIERLL7Z
“simulator”/—R &“input”, “output”V> 7 T T 5.

PLEWCEY, =R U4 RlZRElRS vz Ial —a 4% Dataset Manager = CAJ)
T—RELTETLTDHE, TNEXMSETLEDORERE LT UA ECRFTTHIENTES.
FEiRalb—F BT H5FIEZLL T IRT.

1. ¥ FUAORERESZIZL T, =— ) Dataset Manager % iV T 32 —HXD A S5 —Z 1
EERTDH. L, TOANS)T —E R VA L L data_extraction”V > ZIZ VS LT
DEFEITIE, 2=V K0S Data Level O A )7 —4# & Expression Level
D) —RIZEHEENDT —HEEBHL, TNODO R EHELESERPOEL T 5.

2. Dataset Manager 2%, ZRINIZ AT 7 —HEIZEEDSWT, EFROFIE6 TIERR LI iE
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FUF LD ANTTT —FD“dataset” / —REAETETDH. ZOAT) T —ZIZHS T, Dataset
Manager S AN T =2 DT 7 ANV {EKL, P2l —ar2FETT5.

3. b al— Y RICHESU T, Dataset Manager 73 50O FIE S TR LI /)7
—HDTFANEEEL, ZOMNT — 2k KRS TS T EOH) T —20
“dataset” / —RZMEIET 5. (2, Dataset Manager DA 47 =—A BIZHT-72 i 15—
% 2 —FITHRRT 5.
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55 AVTYATF—3Y

551 SRTLIER

WEAZ DS F Y7 L2 DFRIRDIDIRIAS ATV L — b F U4 % (et 5 -
DIZ, & 5.5 1R T LIRS AT LEFIF L. ZOVAT AT, 4.6 B CRELZ VUL
AR — LA BREAL Y — 2% LT, $i721C Dataset Manager & Simulator Database %t
LT HIEICED, ST VAL 2L — XD PEE AR TS,

6%> L

//!\4 Logical
Descrlblng a New ﬁ Stg“'c“:‘re
Scenario iap
Scenario XML
Structuring Document XSL L
Document
Support Tool
asimn N Frmer
List

3

i

; Existing :

: Scenario : Dataset
: . Manager
3

i

3

3

3

3

. 7y Scenario
: . Visualization Tool
: 8 : Simulator l

Simulator DB

Using an Existing
Scenario

5.5.1: BT FUAANERR KAE DT DU AT A

552 FETHI(D): SFIAESZTAL—EDER

5.4 EOFNEIZHE-T, CO2 Emissions Scenarios in Japan @ Al-Reference Scenario[77]&Z D0
IR IZFH &4 TV AIM (Asia-Pacific Integrated Model)/Enduse [Japan] Z 8kt 922 &280, @)
B FUAEER TS, LLUFIZ, 5.4 BilRLTZ 9 DOAT Y T &NAITRT .

1. =2—%8, 72 F VA% Scenario Level THEE LT 5. T70b5, 4.6.4 HiLIRAIFROEEZE
1T+ 25ZL12XY, Scenario Level TH 7 v U4 @ “scenario” / — K & 6 FfFH O
“scenario_component”/—RZAERKT 5 (X 4.6.7 Z ).

2. —HMNF VA% Expression Level THEE(L T 5.

3. =—%NX 5.5.2 12777 Simulator Database 7> AIM/Enduse [Japan]3 2=l —X %8R $5
ZLITRY, T UAMEEA SR — A DI EAL S T VA O —FREL T, “simulator”/—R &%
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9 XML #7 %4725 (K 4.6.4 28). X 4.6.4 TRLIZEHIZ, “simulator” /—RIZIE T3

2L —FEREET D200 ID ZJEMEE L TRFF S 5.

o Simulator Database

M%)

P4 |10 410 | |4 % H
Simulator I0: 616471060 G355 imulator¥Simulators¥ AIM_Enduse_ta_Japan_AT Simulator List
Simulator name: | AIM_Enduse_ta_Japan_f1 Ak EIE‘ ddliﬁﬂzliz: %li:nnﬂllzttzrr
= AIM_Enduse to Japan

Developer: ERIRIHAZR AIM_Enduse ta China
Al_Enduse to Korea
AIM_Enduse to India
AIM_Enduse_to_Japan_B2
AIM_Enduse_ta_Japan_B1
Al Enduse to_Japan A2
AlM_Enduse_to_Japan_Al

Last update: 2009 18218 “ Fegistration datex 20095 18218 [»]

Simulator path: | C#AIM_Enduze¥Data¥ Japan-A1.mdb

input file: CH3SSimulator¥Simulators¥ AIM_Enduse_to_Japan_A1¥I0Files¥InputFile¥kput zml

output file: CEISTimulator¥Simulators¥ AlM_Enduse to_Japan_AT1¥I0Files¥0utputFile¥Output.xml

input definition: | G¥35Simulator¥Simulators¥AIM_Enduse_to_Japan_a¥10Definitions¥Input Definition¥ A1

output definitior: | G¥35Simulator¥Simulators¥AIM_Enduse_to_Japan_A1¥I0 Definitions¥0utput Defin tior¥s

SLmmary:
PCCMAT = AITFELE AIMET )L

key word: | AIM.CO2 502 MO
Manual: CE#ISSimulator¥Simulators¥ AIM_Enduse_to_Japan_A1¥Manual¥ AIMEnduse_Exercizes pdf Refer

5.5.2: Simulator Database

4.6.4 B, 232 —E2EFRETSH.

Dataset Manager 7%, “simulator”./—R @D &4 T& % AIM/Enduse [Japan]?D ID Z%—&L T (X

Dataset Manager 7% AIM/Enduse [Japan]D A 17 —X 2357 — 24 LH2ER 35 (X

553 . 2—HL, BT FUATRET LI Iab —ar FECRHN LT —2DOfa%
ANT D, T —=FOEL, 2—FBH 7 FUAOFRBRNOHIH L, ZOfEEFLRDOBERE
“data_extraction”V > Z|\ZEVRILT D, T UAITFIBEI N TORNT — X DfEIZ DOV TIE,
=MD HE S FVADIERE WA DY 57eE) IZKVAFET S, > FUAIC
HURIZRFER DN T —ZE DS, VA OFEREBH A HLH DI THE, = —F)

T —2DOELFEIRORR A “data_detail”V 7 IZLDFR BT 5.
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Click "Sinmlator Name Tal ngme of data

Input (Iabel) value unit | Qutput

A1-Reference Scenario v 4 v

All_Enduse_to_Japan_A1 / / /
datum_id |1abel (|value nit

o000t Start 1928 |ear

o002 Ena 2030 [ |ear

~ loooo3 unitEnergy [106kcal [

_ | 0ooo4 unitPrice en ||

4 loooos cozTaxzoan  |fo ||

~ |oooos Energy Tax- a2 | Jo | fenogkeal

~ loooo7 Energy Tax-Res(... | Jo [ fenrosaical

~ loooos Energy Tax- Comt.| Jo ||

~ loooog Eneray Tax- comi | o [ fenrosaical

~ loooto Cruge Steeli2010) | Jese70000 [

- oo Crude Steelrz020) |[ra7s0000 [

om0tz cementi2010} 33980000 [

- ootz cement(2020) 56570000 [

~ looois Etnyenszo1o) | 580000 [

ERISE Ethylene2020) | [180000 [

~ looots Paper and paperb...| 20520000 [

- oooi7 Paper and paperb...| [s910000 [

~ looots Residential warmi | 1580430000 107 cal

~ |ooote Residential varmi. | j1525234300 fioss cal

~ |0o020 Residential Coolin_{ |397280000 || 08 cal

|00zt Residential cootin. ] [57s056000 [fiosz cal

|02z frv(2010) 5372500 [|

~ looozz Tv(2020) 56620400 it

~ loooz4 Deskiop PC(2010) | fo708800 [ init

~ looozs Desktop Peizozo) |fes742400 [ [init

~ looozs Mote PCi2010) | Je1158400 [ it

~ loooz7 hote PC(2020) 5456200 [|

= |

Simulate by using input dataset above

5.5.3: Dataset Manager D F{7l: AJ)7 —HXDFEKR

6. Dataset Manager % AIM/Enduse [Japan]D A /17 —XIZBH 7 %“dataset” /—RZ&ERK 35, &
\Z, Dataset Manager 23 A J)7 —% 28 #1% VT, “dataset”/— R Do L —F B3 A Hi7e i
X (XML ERX) TAN 7 —4F7 7 AV Z/ERKL, Simulator Database (2B ERSILTWAHT AT
T =ZNDINAZT AN T 5.

7. Dataset Manager DFE7RICEY, FhH 6 TIERRLIZA )T =207 7 ANV AL TR 55412
IR Ral—HEEREN 5.
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AIM/Enduse Database System ver 2.0

AIM/Enduse Database

AIM/Enduse GAMS program

Impart
WML File

Control parameters

® Parameters used in Computation
Region

» Reaion Classification 1

= Reagion Classification 2

= Allocation Index Type

u Large Point Source
Sector

B Sector Classification
Service

m Senice Classification

= Senice Demand (AS!

m Senice Demand (LPS

m Senice Loss (AZ)

m Senice Loss (LPS
Energy

= Energy Data

m Change in Energy Data
Technology

m Energy Device Data abulary

Columnar)
n Change in Energy Device
= Removal Process

Combination
w Combination of Removal Processes

= Combination of Ener
Prcocesses
® Relationship between Internal Eneragy

Dve. and Removal

abular)
Columnary

abular)
Columnar)

wm Stockin Start Year (AS)
m Stockin Stard Year (LPS)

Share

u Maximum Share (A5

u Maximum Share (LPS
Performance

= Operating Rate (AS)

u Operating Rate (LPS)
Countermeasure

w Improvement at Use Stage

u Action of improvement at Use Stage

u Tax/Requlation Class.

w Group for Tax/ Regulation

m Tax/Regulation

» Subsidy (Recruitment /Operation

® Subsidy (Removal Process

Directory

|CAAM_EnduseiDatal
File

|Jauan—A1

GAMSIDE | MS-DOS |
Open CSV &
4

Simulation Results

Converting Data
from GAMS

Fivottable and graph

109

5.5.4: AIM/Enduse [Japan]? 31T i i

8. Dataset Manager 2N FJlH 7 DFEFRLL CLRal—20bLHNENIH T =2 D774V EL e
\ZH 1D “dataset” / —RZ1ERL T 5L EH1T, ol —Talffi % Dataset Manager 125w~
T2 (K 555 2R). 20K, 2—FRFUARELSEEY — Ve HIWT, v UFes3a
L—2 D7 — O BAFREL T Expression Level & Data Level ffl(OU> 2 (“result_export”)

w5,




110 55 A TVAT—ay

o Dataset Manager e\ ] m
[ Click "Samdator Neme Tab' for e Output data
T I Input data r ‘Output
A1-Reference Scenario ] /
AlM_Enduse_to_Japan_A1 l Year Energy Cost coz
Tatum_ i \abel iiE it » 1008 1658787E+11 | 1.733183E+14 | 3.075055E+11
»  ldoood Start 1008 e 1999 1700383E+11 | 1753336E+14 |3.168562E+11
50002 = 2030 = 2000 1761995E+11 | 1774981E+14 |3 266848E+11
00003 unftEneray 10°Bkzal 2001 1756024E+11 | 1713720E+14 |3.220949E+11
G004 —— von 2002 1752775E+11 | 1723307E+14 |3.202570E+11
Ay 02 Tax(2030) A pro— 2003 174B684E+11 | 1732825E+14 |3 170912E+11
00003 Energy Tax- Ind(2... |0 YenH0'Skeal 2004 1.745647E+11 | 1742280E+14 |3.145508E+11
00007 Energy Tax-Res(_ |0 YenHorEkcal 2005 1742641E+11 | 1752934E+14 |3 121916E+11
00003 Energy Tax- Com(.. |0 YenHoakzal 2006 1.740000E+11 | 1763857E+14 | 3.097826E+11
00009 Eneray Tax-Com(_ |0 Yeniorgkcal 2007 1737921E+11 | 1775202E+14 |3.075180E+11
P Crude Stesl2010; | 83870000 T 2008 1736538E+11 |1787211E+14 |3054229E+11
00011 Crude Steel(2020) | 78730000 1 2009 1734865E+11 | 1799620E+14 |3.023748E+11
o012 Cemen2010) 53900000 = 2010 1733762E+11 |1812448E+14 |2995403E+11
00013 Cement(2020) 95570000 1 2011 1737743E+11 | 1.807930E+14 | 2.980757E+11
00014 Ethylene(2010) 5350000 1 2012 1.742087E+11 | 1.813498E+14 | 2.967860E+11
P Etylene(2020) STE0000 = 2013 1746797E+11 | 1819212E+14 |2 955957E+11
00015 Paper and paperb. | 30520000 1 2014 1751837E+11 | 1.825178E+14 |2.944890E+11
AT Paper and paperb. | 28910000 = 2015 1757264E+11 |1831408E+14 |2935101E+11
00018 Residential Warmi... | 1580430000 108 cal 2045 $IGSORIESL |[S3T3CIESLE || 2026190621
00019 Residential Warmi | 1593234300 10°8 cal 2017 1760249E+11 | 1.844575E+14 | 2.918998E+11
00020 Residential Coolin... | 397280000 1048 cal 2048 FAVB0BBEXIT  |R8hIAINETS) || 2515015811
00021 Residential Coglin.. |576055000 10% cal 2019 1783206E+11 | 1.856708E+14 |2.913411E+11
e Vo0 0 e 2020 1700675E+11 |1866113E+14 |2 911408E+11
00023 TV(2020) 65620400 unit %
00024 Desktop PC(2010) | 29708800 unit
00025 Desktop PC(2020) | 35743400 unit
00025 Note PC(2010) 21158400 unit
00027 Note PC(2020} 25456200 unit
< I | >
Simulate by using input dataset above

5.5.5: Dataset Manager D FA741: 1) 7 —H# DR

9. Dataset Manager 23 FJH 6 EFIE 8 TIER L7z A 1D “dataset”/ —R & FIE 2 TIERLTZ
“simulator”/—R &“input”, “output”V 7 THifEd 5. ZO#E R, Data Level D/ —REU 7
R 5.5.6 DIDITIERSILD.

simulator

input AIM_Enduse_to_ output
Japan_A1

5.5.6: AIM/Enduse [Japan]?D A )7 — & O rE(L

BN, [ 4.5.7 (R T XO7eimBiigil s 77 5155, 20777 O—EIEN 5.5.7 \TRTE
BOTHY, 7rv7B)E(C), (C)&(D)D M THEfE S 4172 “data_extraction”, “data_detail”,
“result_export”DFV 7L TC, v FIADOLEELL 2L —FD A )7 —Z DI IER B
T&Ek.
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(a) Hypothesis: Energy price (b) No energy technologies

competition will intensify . (B) hypothesis with no carbon tax imposed
’ P ~

hypothesis |
a. Reference
case (fixed tech

hypothesis | hypothesis | hypothesis | hypothesis | hypothesis | ‘

In the energy Time saved by Moreover, the Transportation Also, employment
industry, price outsourcing population and networks will be opportunities will
= —

/ / / ]
alCH data_extraction

--- “data_extraction”

“data_detail”

simulator

AIM_Enduse_to_ | H output - === (C) simulation
Japan_A1
-7 ~. Output Dataset
Input Dataset (incl.
gasoline price, I I_ . ”
natural gas price) ‘ result_export H result_export H result_export ‘ result_export
derived fact | derived_fact derived_fact
(D) result --- ||Table 9. CO2 Fig.4. CO2 Fig. 5.
emissions of emission profiles Population, GDP

7

/
(c) Simulation results

5.5.7: ¥ FVA O ET 2L —F DRI

553  ETHID): P2al—arDBEET

WIZ, AT 2l —H &8kt L7- Al-Reference Scenario (23T, v UA LORIHES%
EHELEEDV I —var OFIATEIT).

5.5.7 1ZBWT, “data_detail”V > 7 THERESILTCARE ()2 FlIC LD L, EDFLIRIE“In the
energy industry, price competition will intensify in line with reductions in the cost of electricity
following deregulation.” C&Y, ZOFIMAERILTHZEICEST, AT —FDT /X —filikk
(BIAIX, TV AME, RIRTAMEE72E) MEDHILVTND. ZD— 5T, “data_extraction”V >
I CHEGES VAR E (D) D FEIR N 2513 “The usage shares of energy technologies will not change,
where no carbon tax is charged” THV, ZZ0HAT)T —H D5 carbon tax DEL¥0/t-C LFES
LTS, FTz, “result_export”V 7 CHEfES A7 “derived_fact”/—R D55, /—R(e) X 5.5.8
R LTy Rab—varfEfRaR 3. 22T, v FH U4 EORED®)IZEITDH carbon tax %
¥50/kg-C IZEEL, £ a3 F —HERORBEE ITHT 2562 EL T Co2 HiHED
Ral—varaBETT5.
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1.600
Al-Reference
1.400 — A2-Reference
. —-
T
aaa® -4 -8 BI-Reference
a -
1.200 P I BT SO P
— =3 ) Al-Countermeasure
S -
o 1.000 “f~— B2-Reference
=

A2-Countermeasure

800
Bi-Countermeasure
600 B2-Countermeasure

400

CO, emissions

200

0 1 1 1 1 1
1990 1995 2000 2005 2010 2015 2020
Year

5.5.8: CO2 HEHHEICET DI 32— a fE 8 [77] (X 4.5.3 FH48)

FT, Va2 —varaHEITT LI ED)DFLiR %2 “The usage shares of energy
technologies will change, where carbon tax is charged at ¥50/kg-C”|ZZA H L, X512 Dataset
Manager |C carbon tax D AJ]7T —HfEZY¥0/kg-C 7 H¥50/kg-C [ZEE L=, § 5L, Dataset
Manager 233 =L —ZZEEIT5ZLI12L0, 5.5.9 \TRT I TH = a2l —var i B A
=, 2O oI, ZBEHELTZ carbon tax UUAND AS)T —HEIZcOY 7 FIVATHRESNZHD
ZEMMETLHIENTE, P2 —ar {EELMOIIBEIET LT TES I 2L —ray
INFFEITTE .
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a9 Dataset Manager

| Click "Simmilator Name Tab" for extracting data from the scenario. | New OUtpUt data |
Input Output /
A1-Reference Scenario
All_Enduse_to_Japan_A1 } Year Energy Cost co2
dalum_id iabel T unit » 1988 1658787E+11 |1733183E+14 |3075055E+11
. 1998 1658767E+11 | 1.733183E+14 |3.075055E+11
%' Carbon tax: ¥50/kg_C :::: 1999 1700383E+11  |1.753336E+14 | 3168562E+11
00003 unitEnergy [ T1oakca 2000 1761995E+11 |1774961E+14 |3 266848E+11
D000 Gibne Yen 2001 1756924E+11 |1.713720E+14 |3.220949E+11
l] T T0000% 00 Tar2050) = TenteC 2002 1750728E+11 |1728820E+14 |3 202400E+11
0005 Energy Tax- Ind(2... |0 e EyET— 2003 1.748503E+11 | 1.743744E+14 | 3.168483E+11
00007 Energy Tax-Res(.. |0 Yeni10"Skeal 2004 1744392E+11 |1.758818E+14 |3.135092E+11
00008 Energy Tax- Com(_. |0 [o— 2005 1740915E+11 | 1774244E+14 |3 104077E+11
0002 Energy Tax- Com(.. |0 fra— 2006 1737716E+11  |1.790242E+14 |3.072361E+11
P Crude Steel(2010) | 38870000 3 2007 1732263E+11 |1.80BB02E+14 |2.031145E+11
00011 Crude Stesl(2020) | 78760000 1 2008 1720728E+11 |1822677E+14 |3 000454E+11
00012 Cement2010) 33280000 t 2009 1727774E+11 [1.830723E+14 |2.971323E+11
e Cement(2020) P —— . 2010 1725253E+11 |1857154E+14 |2 938260E+11
0014 Ethylene(2010) 5580000 t 2011 1720215E+11 |185T155E+14 |2.924865E+11
20015 Ethylene(2020) £180000 i 2012 1731907E+11  |1.867418E+14 |2.90511BE+11
00016 Paper and paperb. | 30520000 1 2013 1736705E+11 |1877649E+14 |2 897613E+11
00017 Paper and paperb.. | 28910000 t 2014 1742337E+11 |1.888471E+14 |2.869970E+11
00018 Residential Warmi | 1580430000 108 cal 2018 1.748243E411 | 1.800948E+14 | 2833075E+11
00019 Residential Warmi... | 1596234300 108 cal 2016 Eianaaeyl] |TONI0JEEEN | 26(A018ET]
00020 Residential Coolin... | 397280000 108 cal 2017 1.758142E+11 |1.922671E+14 |2.858563E+11
00021 Residantial Coolin__ |576056000 1078 cal bl 1.763820E+11 |1933825E+14 |2.850873E+11
0022 Tv2010) 5172800 unit 2019 17T0277E+11 | 1045602E+14 |2.845138E+11
o0 TUa20) S5E20A00 — #* 2020 177820BE+11 |1957862E+14 |2.835398E+11
00024 Desktop PC(2010) | 28708800 unit
00025 Desktop PC(2020) | 35743400 unit
00025 Note PC(2010} 21158400 unit
00027 Nots PC(2020) 25456200 unit
s < I >
Simulate by using input dataset above

ZORER, Mt b T VA BT

559 AT —HOEF|ZLDH 32— ar DFELT

557 ODANT —=ZBLOH T —F Ddataset” /—KF
(2 ENDHIEDS Dataset Manager (8-> THBTSALZ. 72720, “result_export”V 7128~ TR
SiF BTz Expression Level /—RWOFL LT AT ML THBIIZESBRZ LN T0,

MBI U C— A% Expression Level /—R DLk E1E T D0 H 7=,
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56 E=E

ARETRBUICFIEBLUOSHE VAT LEFR AT 5281230, VAL 2L —22BIC
Pt T HZ LM TEIZ. 552 M CRLIZIDNC — L FUA Lo —FaHeki L CIs<L, 5.5.3 Hi
DFITHITRULIZIDNG, BEfFOV T FIUAZFR T 57O ICFIHEN THEDY 2L —FD A
NBIOHN T =422 FHAHTHI LI T2 —ar 2R G ICHEITTHIENTE.
ZDEE, I ol —araHEITT 5721 T/e<, Expression Level @ /—R & Data Level D/
—REDV LT, 22 —ab FHEREDIOBRBMOE LICR ESNTNWDDNET T
AL E ECHRTAIENTEE. B, 32l —ar D ANT —ZOENFIALE BT
EDINTRESN TOBNEARAL 572012, T IADRRES 2L —FD A S 7 — 4%
BAfR 31T H7- 8 D“data_extraction”, “data_detail”t\ ) 2 FEEHDOV V&2 EFRK LIZ. Zib 2 FEED
Vo 71%, AN17 —2OMER T UA ETH/RINCIRES VTN DD, IR BRI ESILT
WO KR HZENTET.

il Z1%, “data_extraction”V 7 CHHESALIZIX 5.5.7 DARGE(b) Tldlcarbon tax ZFfEF712, —
RN —HIROFHENEITZAL LRV EVI R T 2020 £ETD CO2 HEtEAHEE T 5] 4]
FEL TV, FEATHITIE, carbon tax DAL > TR —HA R HEIEG NI 5HIck
% CO2 YR BEADFEAE T 27212, ZOSRMEZEHE LT carbon tax 7% 50,000¥/t-C (2725
EEDIIaL—al gl RE RO 20X, vial—talr D AN T —EDEEERE TS
72T, U FUA ISR END AN T — X O ER A BLE LS L OMEIE (carbon tax 73
0¥/t-C 7> 50,000%/t-C [IZEH) 75281285 TC, V32— ar OFETERREETHZEMNE)
> FIADBEROOEDTHD. T7bb, VFUAF ETilalb—ra FEe AR 352010k
DEE % I R ODEWERFITHZENTES. TD— T, AT —ZL“data_detail” TR S
7% 5.5.7 OIRE @) T, =T — i OBEFBLIEWITLRD LW EIZE SN T, &
a2l —var O AT —2O—ERELT 1999~2030 FFOTFX—(lifg (F VU Alikg, KK
kG RE) ZEBRBIZIENTWD. ZORR, (UE@)E, v ab—iary (FryrC) BLUZ
IOLEHEINSI 2 —vadfER (P ays D) OMOBIRIEREEANIEINZ L2 ME(L T 5.
+72bb, “data_detail”lE S T VA DI E I CAFAE T DB S 2 LN 5.

AT —HDHIZF“data_extraction”, “data_detail”dDW T DU 7 ELEEHESIL TV RNE D
LIS LIFET D, BlZIE, K 553 DEANRLT A7y PC OfifIZOVNTIE, U4 S
ETRERENTOHRW., ZOINRGE BT UL EER LI ) ETDE, (1) V=L —%
DA T —=ZEZDBALITRNZD, ZNOEAERTHZENNETHD, 2) T IVADFE
ARSI 1T —=Z DERHSI TR, EWVS T 8N AET D, ARG, FREQR)IT
“data_detail " CHERLSNIZ AN T — XL EZ2DHZETHD. EEEDEZA, AIM/Enduse [Japan]iZ
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I EEDOANNT —Z B FETHEZZLNDHD, 5.5 BiOFEITHICTIIFIAOFERET I
—ARENSEECET 2T DA T — 2 DB EEFR L (X 553 B8, ZoOFRBEE MRk
THEDOITE, a2 —FOMRBHE BLOT T VA DIERE ICHWEDOELLERSHSD. LivL,
— RN FVA DOFERICHI AN A )T — 2 O, Bk 2 72> F A ZAERR T 2720123
ITEERRBVICER 2 7es Ra b —var il — DI a2l — &> TUTHZENH DT80, IEFMEIZERT
SIVTVRWATRBIER EWY. ZOZEND, A ORRGERTREVEAZ IR 570121, Fifcles
FUAEFIRTHT LB FIAEAER T AT A TH 5.

ARFEC/RUIZFATHI T, Al-Reference Scenario Ty al—talaHEITTHILLTE
7B, BURBICHTT- 7207 > F VA EAERL TODh TRy, S0z v, vIal—arv
EHETTLHEE, LOMEE TIAICEB T DA M) T —H D “dataset” / — RN Dz E#EEL
TWa. LinL, v2ab—varOFEITRICTOY 7 o T VANSHT 2% 7 v F A 2 ERcd
E, Z0b 2 DOV 7 T FUA R ORHRE L HE RO B IS FTREL 705, ORI, 55 7
B C what-if 3T X TFIELRET DL TR T 5.

AW CIRE LTINS T U OMERFIEICBITHEE LT, BLFD 2 DRFITF 5.

1. 12OV FUFIEEDOL 2L — BRI SN TODIEEDT 2L —a BEITTER N

OB, BEOLIa L —ZPHEIZTHBLTCWDAGE, DFD, HEOIIaL—2D A
N7 —EPHEAIZEEL T DG EICE LD R OBESERHER CERNWIEICEVAELS. KF
IETHER LT Dataset Manager (3, 1 DO FUAIZ 1 DOV I2b—2 03RSV CW DA % %)
BLELTEY, 2l —XROBAWEZEHT AT TER. ZOFREOMEIIE, 3S Simulator
MNEBLT REEEBO D THOHAT 4=—% (X 53.1 ) AR T LHILICL-TERATED
EEZ TN,

2. Expression Level CElil&S 5 VA L L Data Level Trtib& oy 2l —4 D AT
— DR TR
TV AT LD FELE FOFRETHY, #EiE{bs T YA D Expression Level /—RIZ&EFN 53
2L —HDT —HEEEL LIZEE, D /—KE“data_extraction”V) 7 CHfrIiL7=“datum” /—R
DIEDS B BIRICZE TSNV, ZORRREI, Expression Level /—RNICEEND A S5 —4L
ZIUCKHE T D datum” / — R A B S, 720, ENbD T —XEDRE LD — LB
FFTHILIZL S TR AR TH 2.
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57 ESEDEED

KETIE, B FEOVTIA LI 2L —2OFHAELZ R ESE22E2 ARELT, BT
FOERFIEERR L. ZOFEICEST, BBFEOYFIALZDLFUAOIERICFI IS T
WBY 2L —ZOFRMICE ST, BEFEOY TV ECHHRSRMZ S AINEIELIZEED
a7 Ral—ar B FEITAIREL o T, ZOFEEBAFEO Y FIAICHE A LTS R, v F U4
L2 =D AT — AW OBREERIIRBLT HILNTE, AT —ZDMENR VA
ETEDINTERESINTWDE)E (L TX7-. F£7-, Dataset Manager & Simulator Database ¢
BAFIC LTI Ra b — & HHIH ATRE L TEI=2bi2d, v F VA2 — 2D A 17—
AN EBLICTET-. ZORER, P32l —var fha B E LI L O R A2 U4 ETRETT
=Y/
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56 ETIE, Fift TR T T VA OFHliA SR T 57201, 5 4 ETIRELLV T UA O
EALTFEICE SN T VA OB E ST FIELRE T D, ZOFIETIE, Y FIADETL
PECRE T 23l SR 57201, T VA DORIAE ERILTHLEbIT, U4 DOFRE L RE
i d 272D DIELIRE T 5. RETRETLFIEDOH ML MREET 2720 1 SGm B S 4
—VEREEL, ZDY— N E T —ARZT 4517,
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6.1 HREEESFTOBMETIO—F

6.1.1 FREHESTDOEM

TFUA OB EE AL T D201, 5 4 B CTIIT VA OREERFLRIEZIRE L. A
OIS T UA DTl A BT 572018, ZOFIEICE SN T T I OB s s o357
DOFIEERETS.

6.1.2 F77A—F

— T, BREFOFHIIZIB WIS G D708, F2XE D INTHFFESNIZDONIT OV TORE
23R 9 [EXFHRAL (design rationale) | WHEE THY, TIOZ ML T HZ LTI TREI IR
FERBLOMETETHZENATREEL R B[87]. ZDE X HFITHSNT, KETITT FIAEFM§ 57
DI, T TIFOFET@RNE DINTEEHIN TODE LT 5720 ORIAE EXLT5. K
FIETIIRIMEFIH T 52128, & FIFOE VLIV (credibility) (2.3 Hizi) (2B 57
filiz %35, 2.3 Hi Tl _7=391Z, FOEIMEFA T2 EDOOEDIXT FIA LEDOFHELD
FENHABR CHHIETHDID, RFIETIIELIL, VT UAORILEGREMEIZ L SV THET
5.

ARENZ BT Him B ST ORI R IR vTREAE = S UATHY, 2 TirbiLiEs 21—
TarPRIHEND. 20RO I O FRAE N T A7 ORPEL T, > FVADLEELT
FLIRNEINDER Iy &, ZDOFLREARPATIT B 12— a0 2 D0b5. ZHUIxihS 57
D, RO ER kITHEE LS T VA ITI1T % Expression Level & Data Level D 2 DDLU~ L& %}
G35, EBIT, T FIUFOEFECEOIMOF I Z BT 572012, > VA Ofiaz imBRAIZ 3k
TR, R A T PR A2 99 < SCRF DR LA BRI S X B

IHIT, U FUADE PRI MEE Rl 2720 DFEEEE L Tlogicality index”ZH25 T 5. ZOfE
B, A REDOLISWEREIIZRIBREIN T ERIDZL O THY, FmEMEIcE SV TER
{bL7z 2 TR FVARINAE IV TEFRT .
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6.2 TFUFRADERXIE

KETIX, TV OfETwRE FF T oML Ex b T5. 22T, —KICA LY OEFHT DOV
TERSNDH AR (design rationale) LI, O HRICHLHLH I L OHERR OB FEZ E I
T B[88]. ZDEZFIZHESNT, AEITIEHLY 7L FUA (Scenario Level D“scenario”/—K
IZXHIE %) ORIE, ZOHT > F VA TR IESNDEBEN DA 8 3 57 lciik s
TODHHEIIHBILE R T 5. 6.1.2 fiTIR7-II1Z, Fifii ATiEth > A OfmR & H
X VA Ol ey ol —ary BRHINDTZ0, ZHHO M 72 Le L Tl #T
REL T 272012, REITTIZL T VA DOIRPLAAKIE( S T U4 D Expression Level & Data Level TiE
AfbT 5. Zokx, 7 FVAORBEER L, £1LZ 4L Expression Level @ “problem”,
“conclusion”/—RNIZxf 7 %.

TFUF TN D721, RETILS T VA ORIZFHENEIZ LSV TRANT 5. AR5 T
1T, FRERAOZRBAGR LT, Vo TRt E NS 2 D/ — R CHEEEDMRIFS D BR THHLE S
L, 20— THIEENRFESNRWVERLZHRIAICHWEREER LT (B 4 E2HR).
Expression Level & Data Level £ 41D /— RO LR, BLRZENLDOL LD REfR AR B
TRV ZICBALT, imB A7 BR SR EIRIC IV BIR AR 6.2.1 ITELDD.

# 6.2.1: gmEREICIE S 7045

Link type
Level Logical Logically weak
Expression Level causality logical jump
equal detail
refer
compare
paradox
Data Level input
output
Expression-Data Levels data_extraction data_detail
result export

# 62.1 [TRLIEV 7 OFRBMEICHE S E, REITIX VA ORWLEL TA) BRIWES
(rationale set), (2) ZEJEE (base) &) 2 FifHAERT 2. MMESIT, V7L FVAFITEENLE
fhEma B T 2720 ORI E R L, FLERITA FE i S BRI 72 BIR A FE o ToARML D AR AL/ — R
ERT. AL, EEITRIES O EA THS. IO TR AR mEEH 5
TeDIZEH B EN 2 R T . ZOHL, REZE T 54 mmbmBlcZ b3 206 ThHD.
PUFTIE, (1) BIES, 2) BELzEnEhE kT 5.
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6.2.1 #RHEE

RYLEES (rationale set) (X, HDVT U FHUAOHLMEME X FiT 5/ — RV V7 DOELETHD.
Expression Level & Data Level |23\ T, ZHbH0 /—Ridfk# (Expression Level ¢“conclusion”
J—NR) LEHEERE ROV TSI/ —RELTHIH 9%, Z2C, Expression Level &
Data Level DU Z7(A, B0WZXLTC, /—R A L/—F B ORMIZEHEROHLED (ERA72 51
PEDOHHL D) LEH BRSO (BB HMED WD) O 2 FRICOERTHE, £
6.2.2 DIHTD.

#F 6.2.2: BHEIRIZIESI 7 D4FE

Link type
Level Links to semantically extend a Links not to semantically extend a
node to another node node to another node
Expression Level causality equal
logical jump compare
detail paradox
refer
Data Level input
output
Expression-Data Levels data_detail

data_extraction
result _export

WE, DT A EFK T “scenario” /—RIZ7 £415 Expression Level & Data Level D4/
—ReZzNHO/—RICB#E T 54U 7 (Expression Level MY 7, Data Level DUV 7,
Expression & Data Level [R]DV7) %, ZHZEILN, L 8L K 62118, BT FIAND i F
H ®“conclusion”/—K n/e N LV 7 TR SITHNT- )/ —REV7ERT. ZOLE, n'eN (Zxt
TORPERIZZEND ) — NV DGR, £ 622 1 TRLICEHBEREZR T 9 EHOU 7
&, BT 5 2 D ) — RSB RAICE ThHDHZEEFK T “equal”’V 7% AWV TR A D Lo hH
T5.

Ng ={n|ne N,type(n) ¢ problem} 6.1

L R* ={l|! € L, type(l) € {causality,equal,logical jump,detail, refer, (6.2)
input, output, data_extraction, data_detail, result_export}} '
ZZT, type(n), type(N\FFENEN—F neN V7 lel OEFEEFET. WE, 757 Ge=(Ng ,
L& €T 5, nl e NITHTAMME ST Gr DI 7 V57 Thsh. n \CREW Y7757
(E2IE, n! EE TR (89]) & Gr'=(Nx’, Lr)) (NE €Ny, Ly’ e Ly )EEFHT DL, ARMES
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rationale(n) o R THE5'.

rationale(n.') = {Gg® —n.'} (6.3)

problem @

base(nc) i

base(nc) rationale (n.)

@ Problem node
‘ Conclusion node

O Other node

— Link (causality, input,
output, data_extraction,
result_export)

---=> Link (logical_jump,
detail, refer, data_detail)

<«--» Link (equal)

GRS ————— » Link (paradox, compare)

conclusion: n’

M 6.2.1: HAKE n BT HRIEAS LHLE

622 K

KK (base) X, DYV T7 VT VAOELME L im AR BRE IR T 2055/ —FDEETH
5. OEWH AT, HofmO [ BREI B ELLANITEORmbELLNDLE X,
“conclusion”/—RF DO HEBYET RIS D/ —FOBEHEOGREELL TR TS,

X 6.2.1 -9 5T, HD“scenario”/—RIZE £ D i % H D“conclusion”/—F n. e N 1Z%3
LEEAHIN T2, 7, WMERRERER TV 7 OEAEEZRATERT 2.

L B* ={l|! € L,type(l) € {causality, input, output, data_extraction, result_export} } (6.4)

ZIT, ARG AR TV ZIEFR 6.2.1 [TRLIEEBYTHDLN, Z0Hb equal”V 1T R
6.HITIXE DR, “equal”’V 7 ZBRSEEHIT, HIKDEFR THL A/ — R I LSND ) —REE
HTLEIZLERET B2 T D% 757 Gy=(N, LB\, n'e NICEEWRERY 7 V57 %
G5=(N5", L") (N5°eN, LieLy) LEFTHE, n'e N ICBANCEIE AT e/ MRS —ROEA
IFRATHIHE T 5.

U n\CBIET R Y7 7T 7 LT G¥=(NG, L&A 588, refer(A, B)) > 7D H 7 610D I ) —
R B76/—R A THY, 432 Hi Tl _7=LI It 2 DERICEDHRIL EORKHDME LT THD.

2 “equal”V 7 & R (4), 5) THDORWELHITEIEZ E XL T 5720 OEA IR METH S, ZZ TR
FTERILTIE, “equal”’V 7 THERES LD ILIX A (6) TH D D.
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base(n,")={n|ne NS, n=n . id(n)=0} (6.5)
ZIT, idn) YT 57 G D =R ne NS T AT BI T e Ly’ D (ANRER) THDH[89).
T, idn)=0 TiHn/—F n T/ —FbZNE HIZANESNDI L 1 e L 877200,
%12, | 6.2.1 12T EIITRK(6.5)D base (n))&“equal”V > 7 CHER SIS ) —REEGHHIEIC
X0, n B IEE base(n ) R TERILTS.

base(nci) ={n|ne base(nci) vil(leL,neN, (6.6)

type(l) = equal,[(n,n'),n'c base(n.))}

ZZC, n,m)E/—RneN&nweNEEd DI a7 .
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6.3 WMEMERICKLSS VAT

VA OE REOMEEFHI 357212, REITIXT T VA OFmEEfEE A E ORLE, faBl IR
BN TWANERHEIT 5. S RITEHREERR2T U T, A CEOREHKE T, 2O
HEBHAIEE CHDHENZD.

KEITIE, VA OREFROE CLOMEH Ml +52L2 BEL T, H5V7 v FUF Ofm4%
B3 5700 ORILOFHELEZ AN 55720 OFRBRVEFREE LI (logicality index) ZEFKT 5. &
LY T LT VA G=(N°, L%y D LI, 3 F VA DAL L CRaBRRI it a2 9 2 R AL
DEIGEEHRTD.

WE, Num(Ny%x ) —REES N O, Ny(G)&r 77 G T £iD Expression Level O/ —R4E
BELiEE LI R TERTS.
_ NumNe G

LI 7
Num(N(Gg ™))

(6.7)

ZIT, G R T Y FIA GO cE NS 0l (ST ARIESOES, G I1xrTT
G=(N° LHNZBNT, ¥ 7T UH GO ITE ENHEE O n (26 LR A I C B8 T REZR Y
TIT7LTH. Fhbb, GV e GITENENL T DINCE T ENTES.

Gy =\ Jrationale(n,’) (6.8)

Go” =(N* L) (G =Gy (6.9)
R(6.9TENT, GUITGCITE ENDHIEE Dfbiin & P72 | BR AR S T-ARIL TH H 2 &0
B, TOMRER THH /) —REV 713 NZR(6.10), (6.11)DSRMAT- .

N CS ={n|lneN S,Zype(n) # conclusion} (6.10)

LCS ={l|1 e L’ ,type(l) = causality, equal, input, output, data_extraction, result_export} (6.11)

R(6.7)TEFRLTZINNG, LINTITIADLELL TRERSNAIRHL, §721>% Expression Level
D) —ROfE¥aH LICFH R T 5. Data Level © /—REV 7L TERBTH I —ra o,
R(6.8), (6.9)TFRI415 Expression Level D/ —ROFHEMEZ LT HHLDOTHDH. LI DAZT D
AL 100 THY, Z2OEEH T FIFITEHEENLT X TORImELNOEE N T 5720 DT~
TORILDO B2 BIR CRlib S QLB Z e B R 2.

VLI OFRIZEBWT, AT T UA CREOGRENEZ TG 3572012, v VA Ok % B e
3% Expression Level 0/ —R D a415.
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64 ALTYATFT—3Y

AL, RSN A KIET BT DL AT LU THRBIREE ST — VAL, 70
B RREET AT OIS AT L E AW TS B BlREZ Ef T4 5.

641 SRATLIER
ARE TR T LM S O FIEEZ BT 5720 O BEEE ST — L OB SRR T
D2 HWTHD.

o TEXALLI=TFUA DRI RIS, KIK) 22 FUAnbiHL, 22— RZEin o % Bfig
A REZR B CERIRTHI L.

o GMEMMEFEIE LI DA T EFHHEL, ThaR AT 5L,

Logical Structure Analysis Tool

LI Calculator Rationale
Extraction
Rationale List Tool
[ |
K))\rii - =
\ (fﬁ Logical
Descrlblng a New ﬁ Stét:ctl:"re
Scenario ap
Scenario XML
. HTML
Structuring Document| XSL Document
Support Tool
bosumeri NV S—
Existing List
Scenario

E Scenario
. Visualization Tool

Using an Existing
Scenario

6.4.1: FERREE AT — L OREEE

LRLORER I T 57201, B E Y — LBy T U E LR L AT A (X
4.6.1) (ZHLAIATe (X 6.4.1 ZIR). FRPRARE T O AL ELSE CTH AR Y — L, FRHLU AR,
LI #H3E Y — LV OEEREIILL T DB THS.
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o ARMUERHYY —v: FREEREE S T7 BT, BTV UA ORME A LEIEE TN E NIRRT
2.

o MRMWYAL: YT LT VA DRIES LILIKZMLT D/ — R V7 Oz, FERICERR
T%.

o LIGHREY =L BT F VA OB (L) Z3HELT, TOA2TZ2RRT .

6.42 1T

CO2 Emissions Scenarios in Japan ¢ Al-Reference Scenario[77]? Expression Level & Data
Level ([ZBITHEEL T VAT LT, & o2 32179 5. £79°, Al-Reference Scenario
ORMAEAIH L 72L& D7 T7 %K 6.42 (\TRT . HFO/—RITRIK, RFED/—RLHFFD/—
RBLORFEOV ZIIRIES 2T, £-, 7 ov7(A)~(E)E, £IZH problem, hypothesis,
simulation, result, conclusion %% 9 “scenario_component”/—RIZxf 5T 5. RIPLES D/ —Ri%
7wy7 B, C, DIZEEND.

IR EAERNR T D/ — RV T EARMI AN IR R THEHK 643 DI, ENbhE
EDTLONE 641 ThD. £ 6411 TIN, MIWES O/ —RIT17HO/—RE32{HDY
UMM INDS. MMEEOF T, REIXZTry/BHWNOEFFTERRIND 3 HO
“hypothesis”/—RTh 5. IHIZ, NJ17 —#%F T dataset” /—RDOH T, “data_extraction™V
7 LRSIV datum™ /— R, 37205, “data_detail”V > 7 EHERES LTV S datum™ /S — R
BLOEDY 7 bt 85 30TV datum” /—Rd, Al-Reference Scenario Dfism k4 A58
JETHD.

£ 6.4.1: RWESITEHEND/— RV 7O

Node Link
Type Number (%) Type Number (%)
hypothesis 12 (71%) logical jump 11 (35%)
derived fact 2 (12%) causality 4 (13%)
literature 0 (6%) detail 3 (9%)
fact 0 (0%) equal 2 (6%)
_action 0 (0%) refer 0 (0%)
dataset 2 (12%) input 1 (3%)
simulator 1 (6%) output 1 (3%)
data_detail 6 (19%)
data_extraction 2 (6%)
result export 2 (6%)
Total 17 (100%) Total 32 (100%)
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(A) problem

~
~

literature
Fuji Research Institute
Corporation

hypothesis |

From these results,
consideration was

=3
logical_jump

(B) hypothesis

logical_jump

logical_jump

[logical_jump]

[logical jump]

127

problem | problem | problem |

In order to { detail || [The authors also | (<@ equal Jp»{ [Using AIW/Enduse

estimate future estimated Japan’ s [Japan], we estima
logical_jump logical_jump hypothesis

the Japanese

In the A1 scenario,

AN

logical_jump hypothesis hypothesis Y, hypothesis |
hypothesis | in other words, In vestments are\| || [{An estimation of
As a result, demand there will be targeted to the energy service
for electricity derived |
qual
logical_jump = v
hypothesis hypothesis | hypothesis | hypothesis | hypothesis hypothesis | hypothesis
In the energy Time saved by Moreover, the Transportation Also, employment| (| |a. Reference Table 8. Energy
industry, price outsourcing population and networks will be opportunities will case (fixed tech service demand
S 7
- — — — —

|‘ dat;_detail H data_d’etail H data_det,ail u data_detail

data_detail Il

data_extraction | data_extraction

7
-’

“data_detail”

simulator

-’

Japan_A1

AIM_Enduse_to_

(C) simulation

(D) result

\|

logical_jump

‘ result_expoﬁresult_export I resultl_ export ‘l\
h - -~

4

Table 9. CO2
emissions of

derived_facl

derived_fact |

Fig.4. CO2
emission proﬂ&\

N

Fig. 5.

Population, GDP

causality

“result_export”

(E) conclusion . —— . =L —— :
N causality ‘Ioglcal_|ump causality || logical_jump || logical_jump [| causality
R B ——

|-— - “data_extraction”

conclusion conclusion conclusion conclusion conclusion conclusion

CO2 emissions Although the Energy intensity Coal and oil In transportation Furthermore, this

will be largest, economic scale drops dramatically| | | |would also likely terms, the develo scenario offers
Legend

Red text: rationale set
Blue text: base

6.4.2: Al-Reference Scenario (2331 F DARHLOHH H
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ot Rationale Counter

6.4 A TVA T —Tar

BEX

Rationale Set

Base

Node

Expression Level

Link

Expression Level

Node

Expression Level

literature 0 equal 2 literature ]
fact ] detail 3 fact ]
hypothesis 12 causality 4 hypothesis 3
action 0 logical_jump 11 action o
derived_fact 2 refer o
Data Level Data Level Data Level

simulator 1 input 1 dataset ]
dataset 2 output 1 datum ]
datum 0

Expression to Data

data_extraction 2
data_detail 5

Logicality Index=

Data to Expressicn

35 /100

result_export 2

{ 5 outof 14 nodes)

6.4.3: IRAILORERLEE SR Lim B EFRIE D 2R

£ 64112858, RILESEHEA T 5 hypothesis”/—RIT2IKRD 71%% 5D 55T, “fact”
=R OEDHBIFIELIR. DD, ZOV T T VAT Dk OfE Kro i “hypothesis” /
— R CTHREINDIEDE CEOWITKFT L. V70T, iz BERe R+
“causality”S>equal”V 7 (&3t 6 ) L0, FELAICTE BRE 3 “logical jump”, “detail”V
7 (BEF14E) DIFNZN. ZDZEDD, T UL O i AR B O BRI TR ERA 25
WEWZD, BBEDOEZS, K 6.4.3 127T LT Al-Reference Scenario DR EEEFEIE L1 1% 35 T
HY (K (6.12)2 ), MULE ST E N5 Expression Level O/ —R{EEDHIH D 65%| 3k iniz i
B9 DIBITHD.

LI =(5/14)x100 = 35% (6.12)

ZIT, R(6.12)D LI ZFHHET A0V GV E Gl T 522N F NN 6.44 DEHIC
725, GRUIEF 6.4.1 ITRUTABHUEA L — 895D T 14 HD Expression Level /—R& 3 fHD
Data Level /—F, GcV1Z 5 18 @ Expression Level /—R& 3 {H ™ Data Level /— R OREpL S 5.
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~
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hypothesis
From these results,
consideration was
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logical_jump

problem | problem problem |
In order to —‘% The authors also «Lual]-» Using AIM/Enduse
estimate future estimated Japan’ s [Japan], we estima
logical_jump logical_jump hypothesis |
logical i In the A1 scenario,
logical_jump ogica’_jump the Japanese
‘ logical_jump ‘ ‘ logical_jump ‘ \\

/. / logical_jump hypothesis hypothesis ﬂ hypothesis |
hypothesis | hypSthesis | / in other words, In vestments are\| [f [An estimation of
As a result, demand ’M terms of there will be targeted to the energy service
for electricity derived 1 |lifestyles, actiye L

det | ao
logical_jump = i ) >
hypothesis hypothesis | hypothesis | hypothesis | hypothesis hypothesis | hypothesis
In the energy Time saved by Moreover, the Transportation Also, employment| |l |a. Reference Table 8. Energy
industry, price outsourcing population and networks will be opportunities will case (fixed tech service demand

N\ / /

data_detail || data_detail | data_detail | | data_detail

data_detail H data_extraction H data_extrdction

simulator
AIM_Enduse_to_ output Hp{|AIM_Enduse to ||  F--t-----
Japan_A1

logicdl_jump

derived_fact

‘ result_export H result_export H result_export

derived_fac derived_fact
Table 9. CO2 Fig.4. CO2 Fig. 5.
emissions of emission profiles Population, GDP

(E) conclusion - P - L —— -
. M ‘Ioglcauump causality IoglcaIJumpH IoglcalJumpHcausalltyL
- A —

conclusion conclusion conclusion conclusion conclusion conclusion
CO2 emissions Although the Energy intensity Coal and oil In transportation Furthermore, this
will be largest, economic scale drops dramatically|| | [would also likely terms, the develo scenario offers

Legend
Red text: rationale set

Blue text: base

6.4.4: Al-Reference Scenario |2317% Gr¥' & G¥ Dl

RRCIEIRI, AEn BRI S KRR DIRILOIA R L 72 ) — R THY, BIEDOE et
TAHZEIHEROE FIOMEEZLR T H7-DICEETHD. FilzIE, M 6.4.5 (X 6.4.2 D—EH %
L7227 77) OIGE (a) TIERE R R0 E DA T —ZEPRRESITEY, Ziudfmb) T
TRABITUND 2020 £D CO2 HEH BT 2L —3 a2 U CHEBERNC BT 5 ToVT4h
NIRRGE T . MRE (a) TRIESIL TV DR AR R OMEIT, “detail )7 TEERES LI RUE ()



130 6.4 A TVA T —Tar

LG &7 TEY, ZZTIXHARE NGB AT A7 8T HE W EEDE D
NTND. RE (a) & () DIZITFR BRI 22 BIRIZTFAE L2 W E O D, RE ()X BT R
B E B2 DR THHET, fEim(b) Dtk ERAfR B 5.

(c) Hypothesis: Japanese economy ryt;;ot/r-\\:&s ‘ Ihypotrt1e3|st ‘
shifts to a market-based system |7 "€ /! scenario, nvestments are
. the Japanese targeted to
(B) hypothesis — =
Leetair]| | Cetai ]|
/
“detail”«=-=—""""
hypothesis | hypothesis | hypothesis | hypothesis | hypothesis | hypothesis |
In the energy Time saved by Moreover, the Transportation Also, employment| || |Table 8. Energy
industry, price outsourcing population and networks will be opportunities will service demand
. T z z
AN /

(a) Hypothesis: Settings of

-- “data_extraction”

w . input parameters
data_detail [Simulator | (incl. economic growth rate)
AIM_Enduse_to_ | output - === (C) simulation
Japan_A1
-~ ~  Output Dataset
Input Dataset (incl.
li i = “ »
gasome prlc'e ? J‘,result_expoﬁresult_export H result_export ‘l-- - “result_export
natural gas price) = Z -
derived_fact derived_fact derived_fact
(D) result - - ||Table 9. CO2 Fig.4. CO2 Fig. 5.
emissions of emission profiles Population, GDP

(E) conclusion - — - - - - - -
. causality logical_jump [{ causality || logical_jump || logical_jump || causality
- - — = E—

conclusion conclusion conclusion conclusion | conclusion conclusion
CO2 emissions Although the Energy intensity Coal and oil In transportation Furthermore, this
willpe largest, economic scale drops dramatically|| | [would also likely terms, the develo scenario offers

\
(b) Conclusion: CO2 emissions increase by
33% in 2020 compared to 1990 Legend

Red text: rationale set
Blue text: base

6.4.5: Al-Reference Scenario DRl (JLKD7=DX| 6.4.2 )67 1y 7(A)E(B)D—ER % HIBR)
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65 EE

KETERELTZS VA ORIE FHNEZEIED, S FIFOfEGRNE DL R &0
LITEHENTWDONE LT HZENTERZ. EIT, VUL OMRIE, Bk maE
3 DARMLL G BRI 55\ BIFR Tt & 38 - AR 2 FREEIC AL 7=

FATHITRLIZEINZ, K 6.4.5 DAUE()D LH7REEIEITFFIC, £OHEIYESF NS mO
HIMEL — T 25T, Ml U THXT I KR EREELZ 5 X HHESRE CThD. Thdz i
JEIE, U OFEGROE R EHMEZ RN 272D EE2AR WA F T, 727210, FRENOK /) —
ROECEIEE, ZOFBNFICIESNTHAFIHW T 2L ER DD, IHIC, KELZEET
HIEIZEST, TROBEEDOFUEELTHILICEST, BARLF M MEIIEH TE5.
ZOZEE, RIEEZERETHEEDIC, OV FIA LR E ol IRES VA DBMER T
HZEEEWT S, RIEEFALIRAES T VA OIERIC OV T, § 8 HBL U 9 3 Citkin
.

— 5T, FKIEUSNDOIRILDH G, 21X 6.4.5 DRECIE TIADfE Il EE 525
DO, FEJEE BT 5 LGB BIRIZERR CHD. Ll RE(e)D RLil TR E (a) TREH
RBOEZ e E LB R AZBE T 57 DITUEETHS. ZOFIDIIHNZ, HORELER{ILTHEND
BRI R 2 LR T A7 ITIT R AT R ThHY, ZOZ LT ATREALS S T VA TR WO T
ICHIVBIR AR B CAAAE T REL D THHI LA B KT 2.

ARFETIELFIAOEREHEEF T 572512, logicality index (LI) ZEFLT-. ZOFRIE
I, fhimeE ORMO B DOFIENE OREEFREANEM ATRE Ch AN ERTIRIE CHDH. » Y
FORFCEIEITIE, (1) FRBRABE B EIRIIZHELDLVDE DD, (2) LR 2SGREER TH D,
D 2 JBNDIRELEENDEEZBNDD, LI THE DQ) e E BRI ATREE 5. BiffinE
B TR LIZEDIZ, Al-Reference Scenario Cldfsama E 9572 ORILDH B, 35%H ik
ARERIC BT DRI CH L EBNALN o7, 7272, BRI EE gt ATREE ST VA D
SRR SRR ERAUIZ IS WO BIRITM A TH DT, L LIOFAEDS 100 1TV NEI A RV Tl
72K, YFVAIH T 22— FDOECLIVEICE T2 RIRE ThD. LI OFEEELT, MmOk
AT ) —RENLLRHIEE IRILOT R ZH0TIELE) LT OEME T 45 et 03 5. fi)
2, AR E TR T 27201055 ik e 2 <Gt 5I13E, LI OEIFAERAIC T35, Zi
1%, EREOECEOMEOFBE A (DI T 5LHF 2508, AR TITERIZEADHE RroHo
P L THRO T, SiAFRHET b 0LE R D.

ARFETRRBEUABIES LRIERFFOBEE 2T 5. 21U, 4.7 8iChR o FUA M
L FEORBE RS, VT UARRORILE LTRSS Y 32l —2ab BT AERHTEN
TERWVWETHD. 2FY, RWEES LKL, > IVA4 Bty 2L —2D A T17—%D

W
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HERIBREL TN, K 642 1RLIZHITIE, T IALEEL T a2 —arE7 MZET5
FLIRDIFIE LR, KFIETIZZDOET L CRESN CWARITRSEZHONCT 5280
TERWV. ZORBEE R T D010, 2—FEH B2 — AR ENTWHET L
FRAET DML DHD.
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6.6 FTOEDELD

KETIE, V4O EE LT H72012, ST U4 ORGSO FIEEREL. ZOF
BT, VTV ORREZEH T 2720 H OB COARILE ERALL, £ OMRALZ i AT HE
L7z, ZORER, ¥ UA ORGRNE D XOREHRRMFOHLITHEHEN T LO0Z B 22
ERTE, S6IT, VT UAORAGREMEIZE SWTRAIL, T72b 6, BRIk e R
THOMRALL FHFLAIC I3 < FE A R ALY 2 BT X BIL 7=, ZRbORMEFIF 452812
10, VFHIADE RO EHRTHIEN R TED. £, VFUADOE TN EFE T 57
DOFRFEL L GRBIMEFEIE (logicality index) #EFRTHIEIZEHST, U HUAOREwmEE 35
7o D DRI E OFEFEFR B SRR SV TN o0 % E I HIIE FTREE LTz,
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%7 ETIL, BEFEOYFUATKRT D what-if ATICEE DX, IRES T VA ZAER T 5720
DI EERET D, KETIITIEOETE LETH7-20IC what-if 90 8By — V&ML, £
TTHIOFE R A ML CTREOA LS LT 5.



7.1 what-if 2387 H #) 137

7.1 what-if 2O BEH

TV OREL, BIVIDE A TP FREIIE 75281285 T, FER~DE 2 & REET 52
LB D[22]. BEZDHI D 2 IR AR LV AUSR WX, Flcy FUAEER T 256 L8R
FOVFIAEFIATDHED 2 @OOr—ANHD5. Fili FIFEERT 5612, mite
FMORELBRDEL OV T2 UALL TRIVIDEEO LMD (BlZIE, IPCC v
FUA9D Al, A2 T FVARE). —J7T, BIFOT F VAT RETD61203, BhTHin iz
HOVT T VA ORHRGIFICAHEEERHDEZ I ONLHEE, ZNOEELIE T LEDRERE
MRt 2ZEmBEZONS. ZORT, B FLbXELL TRRIRSNRWS T UAZRELT, T
(75 what-if 59HT% FEAT T DT DY — L PHERIN TS (F1ZIF[90]). L, LELL
CRUREIDBEAF DRt vl REAES > T VA ZFAIA LT, BRI AL X 2L E ORI AIRE Y
FVFA LU THITEO D FIEF R ICFILSNTEL T, ZOFHREMERIIFETEN TR0,

AT, EFLD 2 2ODr—A% XIET 572012, BEAFY T VA4 BT what-if 0471 (HDHHI1HE
FMEEASETEE, FERNEDIDTEALT D) ZATHIZEICLoTIRES T VA ZAERR TS
TeDDFIELRET D, ZORR, T VAERE DS OFH =FBBEF T2 LT, £
ZTIEIRED TR, 23D IV DI DI R ZR T T DI LN TED. 22 TRz what-if 77
HrOZHOAA—T %K 7111587, K 7.1.11IZ8BWT, HAELL (reference point) [ZREFOY
T F VA TP TSR, 71— TERIRSND A ME S DS fHEITE DY 7 o F VAT
2% what-if 3L > T CE DO TELER DIk EFT.

Scenario B Scenario A
Reference point

possible futures

D

Scenario C Scenario D

\ 4

A certain range of

7.1.1: what-if 23 #r > %hH
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72 77O—F

AWFFETIL, BEAFL T VA D what-if 7347 L1, BEAFS VA L TRl ST/ At S 24 55 i)
ICER LT LEZDORERARD, ZO/RERAEL L TEOTF VA LT R DG ma FFo T IRET T4
EVERT DL THHLERTD. ZDEH7R what-if ST EFEITTH-0DT Fu—FLLT, K
TIRETDOLFETITLTO 4 SE2HHT5.

o MAFL FUAITEWTER T NSRRI 272012, 6.22 fiTERLLIZT T VA D
FIERAFIHT 5. T UARIO 7 Ch IR DO A FI 328 M1, EEEZET T 5241080
JTEDVF VA LT R ERE FFTIRES T U PMERR TE B ThHD.

o EFDOVF VA ECHHRSMEZE R LIZLEDOMREROBHOIT, # 5 BETIREL-EIY
FUAEFIAT 5. BT VAORIRICRY, FAEEERE LIS EIZ OV TOYIab—ray
ZFEATAREE T 5.

o BEFDOLFVAMBIRES T VA O A BT D720, T FUA DIEARNRY = % E 3
5.

o what-if S3HT&FATTORRLTDRAADOT FTIAOFRMAERG T D720, T VAET —
HATAT BT DT —H~_—AL LT Scenario Database Z 4489 %.

7.3, 74 GiTlL, LEOT7a—F0 3 2L 4 ODIZKIGLT, Y TUAOEA T — B
VS FVADOT — AT FIEE R T 5.
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73 FUFADEERNEZ—2

AWFFETIE, R ATREAL S S FUAISE DV T VT VA, 4.2 HiCil~72551Z problem,
hypothesis, simulation, result, discussion, conclusion ® 6 FEFHD=L R —F L "D SNDHE
EFRLTZ. ZOREREAWT, BEFEOT U4 A DD what-if 38T ICE> CIRAES U4 A E/ERK
FTHEEDVFTVAREDOIAR Y %X 731 OIDNTEFRT D, A RZ =%, v FUA4D
W15 (L F1EI281F D Scenario Level TEFET 5.

(IV) Problem (VL) Copclusion
ad (I) Parent Scenario —_
problem \ conclusion

\

Conclusions of the
whole scenario

Prob_lems dealt : -
with in the scenario part_of scenario

Parent Scenario
hypothesis L‘%—Lﬂ [refer ]
Compen [ consist_of || consist_of | \ discussion |
hypotheses = = Discussions of the

whole scenario

N\

) Common scenario |scenario R
hypotheses Sub-scenario A Sub-scenario A’ || refer || refer ] (VI) Discussion
- (Derived Scenario) ——
hypothesis — ] conclusion
Hypotheses of [part of Lpart of by | Conclusions of

Sub-scenario A | Tpart of Sub-scer.ario A’
; _ Aconclusipn [hypothes]s T part_of
simulation part_of [Gonclusid ns of Hypotheses of \ discussion

Simulation in Sub- A Sub-scentario A’ Discussions of
Sub-scenari :T-Eaeaﬁl: [part_of || [Sub-scenario A’
d

result iscussion simulation result

Simulation results Discussions of Simulation in Sub- Simulation results of
of Sub-scenario A Sub-scenario A scenario A’ Sub-scenario A’
—_————— —— ——— \

’ . \

! Node Link '

(Illz Ex1st1n.g scenario consist_of ([I,H) New.
sub-scenario part_of sub-scenario
I:I scenario_ compare
component refer

73.1: > FVADIEA Z—
7.3.1 DFEARE =0, LLTFD 3 DORMHFRIZHE ST,
o WEFTFTUA ADDIRETTIA AEERT A6, T6 2 DOV FIUA O EZR EIXF—

THY, 723570, 2 DOV FIAIFILBE LR DRTHENFET D,
o BEfFT U A LIREL T UA ADIEICHK SN, A RkoB LR R EhD
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HLOLBIETD.

o R T VA A LIRETTUA AITZENENFif TR SRS T VA DOV 7L FUA THLHID,
6 FEFHD= R —F N (problem, hypothesis, simulation, result, discussion, conclusion) 2>
M SNLDbDLEERTD. 72720, EFLDLIY, problem DAL R—KMNI2 DDH 7 F
FHI T THLLIRTET .

731 (RTINS, B FUANTY T UAELCTEEFY T4 AQDEIRE S T U4
A)ZEFRD, 37T U4 A & ADHEIZ KRR ThHZ L “compare™) 712 L0 IR L
5. T UFUA A, AZHETHLRER EAV)EREVIE, B VA Q)L EHE part of”U 7
IRV 5. SIS, T UARIERDOEL(V), fEm(VIDET 7> U4 A, AOfima 2R3
HZEIZESTEHTHLAET 5.
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74 LFHIVFOT—HA4TE

AT, BEAF T UAZIEL, BRI FTREL 572912 Scenario Database 24§49 %. 20
T == 2T, 13 ORI FUA DB AR (B FUALT T FIAORR) BLUY,
TFUAOFEERR BT UA L, what-if 3T OIRES T VA %5 Lo T VA RIKROBILR)
ERBETDHI2DIZ, 1 DOB 7 2 FVFHITH U TUL F O #RE R 5.

o ID: 7T UADID FHH

e name: V7 UL DL R

o parentID: V7 VA OEFVAEZEKT ID

e scenario path: fi&E(LINT=H T F VA ~D /A

o family ID: Y7L FVFNFETHLF VAT 7IV—D ID. BEAEL T VA& what-if 547 D
FUAEE BEFETTUA, IRESTIUA, BLXOENLOH T U EETe) (2%, Fl—0Dv
TV 77V —ID ZFi-E 5.

o family name: Y7 > FUANETRT L FVAT 7V —4,

D5, parent ID (XY 7T FUA LB FUADOEAREE L, family ID (X7 UA4 O F KR,
47205 what-if SHTETOS T VAL what-if 5% O T VA DO RUEEZFET. Scenario Database
DFATHE X 7.4.1 1T7R7.
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a7 Scenario Database

74 FVFOT—HAT 4k

M=% ]

P dl |4 723 b b |4 %

Scenario Tree

WEO2004 ReferenceScenario Family
AIM_Japan Family
HWDiffuzionScenario Family
= Scenario cases

1. Subsidy scenario(l)

2. Subsidy scenario@)

3. Technological advancement scenario
= AIM_Japan_A1 Family
= AIM GO2 Emiszion Scenario in Japan

A2 Scenario

Bl Scenario

B2 S i

5

HWDiffuzionScenario_BageCaze Family

®

Parent Scenario ID:
Scenario 10

Scenario Name:

Scenatio Path:
URL:

Authar:

Publisher:

Keward:

1184119213
12163244

Greated Date: | 20025 687180 [+
Al Scenario

C¥35Simulator¥Scenarios¥ AIM_Japan_AT¥:m ¥ AIM_Japan_ilxm|

l Scenario Editor

‘ { HThL Wigwer l ’ What=if Analysis

l S0 Viewer

‘ ’ Weh Browser l ’ Simulator DB

Summary:

Category:

Search Form

Keyward v

Scenario List

1. Subsidy scenario(l)
2. Subsidy scenario@)
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A1 Scenario
A2 Scenario
AIM CGOZ Emizsion Scenario in Japan
B1 Scenario
B2 Scenario
Baze caze (zubsidy)
Ererey Prices
Governmental Policies and Measures
HwDiffusionScenario
International Qil Prices
Macrosconomic Factors
Matural Gas Prices
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Prajection about GDP Growth
Felation Between Enerey and GDP
Scenario cases
Steam Coal Prices
Technological Developments
& Peference Scenario
‘World Enerey Qutlook 2004

7.4.1: Scenario Database (2217 ] [H
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7.5 SRTLER

ARECTIRBE L TEA TR T2 DT AT LAOEEBHERAEK 7.5.1 (Rt BFELTUAD
what-if 3T IZ S YRE S F VA ZAER SR T 272912, what-if 4347 3288 — /L& Scenario
Database Z B 72 1L, 2O 4 B~ 6 3 CREL - T UA S LY —L, v
TR ALY — /1, Dataset Manager, Simulator Database, aEEA# &34 — /L EFEALLT-.

Logical Structure Analysis Tool

LI Calculator Rationale
Extraction
Rationale List Tool
@ [ |
%\\\\ ‘/' What-if Analysis
\ /) fL Support Tool
r:( /e Logical
T Structure

Describing a New

Scenario Graph
Scenario XML HTML

Structuring Document
Support Tool Document

Document @ ’ Elements
Existing ( b List
Scenario : ataset

: Manager
Scenario DB Scenario
: 8 » i Visualization Tool

Using an Existing )
Scenario Simulator DB

7.5.1: what-if 23 #7352 — L DO &L

HHERLEE TR what-if 5T IZI WV TRICTHBRIZE N ENLL T O LB ThS.

o what-if S3H7 34—/ T VFDIER ARG = ANTHASNT, T VA OFEAMEEE LT 2.
Fiz, ZOYV— T, YRalb—ral RO E ST T KR T HIED O F UL Ty
2=V | B FETD.

e Scenario Database: BEAFS VA ZHAIH AIREIC T HLEH1T, what-if SHTIZEVIERSIZ>
TVAZEHT S (7.4 HiZ ).

o UFUAMEE(L AR Y — L FUFTALY — b JRAETTFTIFONE, Eid FUARE
DIRERLBELE, /el % flik T 572D DT — I AR —2&4R {325,

e Dataset Manager-Simulator Database: BEf7F> VA DRMHRSGMA LR LILEDI Il —Ta
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UREROEHAETETS.
o GHERMEE AT — L what-if 3HTICBITDRIRSA OB EEMEL T, BEAF T U4 ORILE
HoRT 5.

WEITIE, YL EDOS 27 2% L7 what-if 25047 D 34T FNEE BB,
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7.6 what-if 2D FIEIL

72 HiCRLET e —F AR 9528128, what-if 73H7 &2 DL O FIETEITT 2.

1.  what-if 34T% F1T 9 DEETF F VA% 2 — 373 Scenario Database 7>53%# IR 9%, L what-if
IHTEFATLIZ D F U BB GRS TORT U, Al > CT2—H 23 U4 % Scenario
Database |Z88%d 5.

2. BRSO — VDB T UA OREEA I T 28T &Y, BE &SRO B
a5,

3. a—WRBEFEY T UA ORIEE R FEME S EEOBLENDIHMIL, ZbNKE LKA
BHEEATEL T OEIEECRIRT 5. 22T, B IHLMEE (B21F, CO2HEH
FOFIAR) AT DK AT RS 35, EESTE, 22— BB U4 AR
THEITTD. TDO—FT, RieFMEITT FIARFHI D IAT — 7R — RO L
> TH T %.

4. WIZ, what-if 73 #T38Y — 03, BEAFS FUADDIK 730 OREARNRZ— TSN T
Scenario Level (28175 FUAEEAENR TS, X 7.3.1 OV FIVAHEEIZBWNT, 7rys
(IDZi% what-if 234732858 — VisBEAFL U4 simulation, result, discussion, conclusion
TR R NDOK IR EZOEEREN T 5. 727210, BEAF T VA D hypothesis 2 R —R

FOWNFIL, TEOREE LT R — R MWK 5. Zhux, what-if 98T CIXBESF
TFVFDFGED R ZTHFAL, —EOHREEE T HEVHIBEITESNTND. THy
Z)® simulation 2 R—R ML, 2—FIZLDMEREARERILT 572D T TV
Z® simulator 2 R—FNEERIT S, £, VA OREBREAVIIE, BEFY A
? problem T HE—R MG ENLRBETATS. ZOWAET, 7y /(ID)D hypothesis
aR—3RR, 7y 7D hypothesis, result, discussion, conclusion >R — R hEzs
A= NV, (VIDONEILZETHS.

5. A—YNFNE 3 TRIRUAELGEINEEL T, B U4 BIOURAES T VA O E O
REZEZNZL T 1y ()P hypothesis 127K — 1~ 7 17 (IIN)D hypothesis =22 R — %

NIRRT %.

6. —VREAIFIAEFIHL TIRES FTIVA DI I2b—a BHZTL, TOREREELE,
T nEh, 7ay 7O result, discussion, conclusion =R —R MR T 5. B
%I, BEFY FUA EIRE S TV OFEGaE S U D, 22— R FUF RIERDE L2 L4
FaTnENaL R =R NV, (VIDIZFER 5.

7. what-if 347 38—V D3, what-if 3T A& CHIT2IC/ERL L7227V A% Scenario Database
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B ERT D, BB LTz UAEFNE 1 TEIRL/->F VA1, Scenario Database | C
1X[E]— famili name 73 H #BFIFT 5331, VA B OFHEEMR AR LS LS.

708, EIZZRUTZ what-if 738 O SATHIITE 8 ETd.
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77 FTTEDEED

ARFETH, BEAFOYFIANE what-if 041208 52828~ T, IRAES T VA ZARRLT D720
DFEERE L. RFETHE, BTk 5 what-if Z38T81%, BEFL T UA ORITES
HEAEIELT- L& DRERE RO, ZORERE G LIRES T VA EZPIRIHMER T H8IEThHD L
EFLTZ. RFE T, what-if 2382 BT 572012, 6 6 ETERLLIZS FUADRES, Fii
WCER LI FTIVA DR NG = ZFN T HZEI2ED, BEF VA DNBIRE S F VA% RN
TCHERT 220D FINAZ R LTz, SHIZZO FEE BT DD DOV AT DL,
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£ 174: HEV Diffusion Scenario
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B8 W TIL, B4 A~ 7 BIORLIEA VAT AEREH AT 51285 T, 3S Simulator
DT OUNIAT VAT DEWRETD. ZOTaNIAT VAT bk, AR ARV AT L2453
F5. RETIL, ZOVAT LD EE R ER OBEE, AT LD FITFNAIZOVTR
~D.

WU, HATE~FTETRELEFIEOY T IAR I T2 A A RGEET 272012, Zhb
DF1EEEAF DL F VA T D Hybrid Electric Vehicle (HEV) Diffusion Scenario (i L 7= & & D
FATH T, T, 2OV FIFEESELL, Vol —2EEER T A2 LIl TEI Y U4 %
VBT 2. I, T VA OB IEZ T 5. T TOHHIHRERICE-SE, SHIC what-if 4347
HFEATTHZEICL o TYRES T UL EAER T 5.
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8.1 JFUARRBIZESRTLDER

ARMFFETIL, 55 4 B~ 7 BIORLIEA VAT LEREHR AT H2LI128-T, 3S Simulator
DTN AT VAT LELTH 8.1.1 R T L7y T UGB SR L AT DM T D, KU AT
LD Fg HIE, Frge rlRetb s FUF ORRFE SR T 272018, v UAEFHEE ETRBT
HZEIZE ST IA DA B R LG A SR 75288, BEfF D FUA L2 —2 2
FHRREE T HILIZE ST, BEDAT —IHRNE —PNEDL T UAERE BT HIETHD
(K 8.1.2 &),

Document

Simulators

Scenario
{ Support System

Scenario Design ]

3 \
......................... 4 i%
. (Scenario Structural : ] :
. N \ #
- | Description Support]—} ' H :
. . _

System

Description Support Simulator DB (Ch.5)

System (Ch4) N .......... /" Structured Scenario & Scenario DB (Ch.7)
3

. T A
: [Scenario Analysis Tools] . 1 .........
................................ E Mediator E
Loglcal Structure Analysis TooI { :

(Ch.6) & What-if Analysis |
Support Tool (Ch.7) Dataset Manager (Ch. 5) Simulation Results

8.1.1: ¥ UAFLR B AT LDRERL (K 3.5.1 F48)

Scenario 'S't'rh'ét'ljl:a'I'I ........ (Simulator)(Simulator) . Scenario Archives :




152 8.1 v UAFLIR T EE L AT DDA,

EEmmmm— Scenario Designer

8.1.2: AT ADF|HE &

8.1.1 OFVAT IMERREFOMEHEIL, ROEEBVTHS. 3.5 BiTl~ L850, U4
IR AR VAT M, VT UAOEELEATIIZ D DT — I A=A L TOREIZR-F. 20
VAT NCTEIESNAEELY YA A LT, Dataset Manager 13332l —%D AT — X &4
B FUA DD T2 L0, P32 —2DOH 17 — X EtEE by T UAIT%ED. Z0LE,
Dataset Manager | Simulator Database 2>OREAFD T I=2L —FZFENHTZEIZEH- T, T2l —
Tar w479 5. Scenario Database [XEEfF DT VA BRI AREE T 5L D THY, MEIZILT
T T UAREIE TR ARV AT A BIZT — AT eSS Te > T %O . Gadisg il o
—/b& what-if AR — VI, ERE UG LS A ORREERE T WA A, Fio i
WAL FUAHRIELR N Z 5. S EREEEAHTY — /U IREE LS T AT EE SN T — TR B
HEICRET 2 HERME TS (6.4 BB, £O—J5 T, what-if 7 H4EY —/Vid2—HI2kD
what-if 3#HT% 38R 3572012, #iEL FUAEINTNLE I ERIET D (7.5 Hiz ).

KRUAT NIBTD, VA0 —FEE T 52007 4V H iR EK 8.1.3, X 8.1.4
IZENEIURT. UFUAE, K 8.1.3 DIHITHEE L FUA (XML 77 A/V) Tt L7280
D xml 7ANZ L, VAN THHESND R E AN T D720 D image 7 4V Z IZEVE TS,
Ralb =, K 8.1.4 \TRLTZEIINT, P Rab —FARIKEKINT 572 D simulator 74 /L4 L,
PRab—ZO AN ER, AMAT —2, AN EAZZ &M 5720 D 10Definitions,
IOFiles, I0Transforms 7 4 /L X IZKVEHTLH. OO T3 VXM T 5457 7401,
Simulator Database [ C—JcHIZE TS (5.3.2 Hiz ).
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el

Simulator

Scenario

xml Structured

| Scenario
,’_J (XML)

image

8.1.3: T UABEHDI-DDT IV ZHERK

2

Simulator Simulator
IODefinitions InputDefinition InputDefinition
(XML)
IOFiles OutputDefinition  OutputDefinition
(XML)
|OTransforms InputFile InputFile
OutputFile OutputFile
———A
]
InputTransform  InputTransform
(XSLT)

—)—~

OutputTransform OutputTransform
(XSLT)

8.1.4: I R3aL—ZEHDI=D DT H VA FERL
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154 82 VAT LADFEITFIE

82 JARATLDETFIE

VA RBR SR AT AIE, (1) BFOFH Al e th = T VA 20 7556, (2) o
Bt iTREAE S T VA BB T B8 A, O S IR FRETHS. 12720, AL TiE B %
WG 5. BEFORHE TREAE AT T U 2 FUA R TR AT A ECTO 5 FIEELL T
DEBVTHDL.

1. T UARERLR SR AT 2% VT, Fifit ATREHE S ST UA D Scenario Level (125175
FEAMEE (“scenario” /—R& 6 FHEHD “scenario_component” ) HAERL) ZAERKT 5 (X
4.6.7 ).

2. Dataset Manager & Simulator Database T, v UAEZED T FIUA OFLbIZFHHESILT
WBIRa b — A E T AR LS THINY T UAEEK 5.

3. U UAMEERIR SRS AT L& WT, i ATREf4s S FUA% Expression Level & Data
Level THE(9°%. S5IZ, Scenario, Expression, Data Level [H]DV 7% 85,

4. TFUAEHRT D0, S ST — LA WU UA OB & T 5.
ZOFRERIZEEASNT, 22— R FUAEFHI T 5.

5. RENIRUT, 22—V what-if 04T 48 — Lo UA R GRS VAT 2 E VT
FUAD what-if /3Hr&EMEL, ZOREREELTIRAESFVAZEK T 5.



8.3 EATHIDOME
8.3 EITHIOHE

REFTHIO BN, 4 F~F T ECTIRELE FIEROA N EERAET S L
i, 8.2 HidFNEIC

155

([ZdD. ARHiLA
1> C, Hybrid Electric Vehicle (HEV) Diffusion Scenario D47 27U

T % Base Case Scenario[91]D4# & L& HTA 54T 3 %. Base Case Scenario %, HAIZHITSD
2050 SEETONATVYRE (HEV) OE R EREH T LIZS T VA THY, £ZTIIE L EHD

- 3
——

Data Level T k9 5.

FH O7=1Z HV Diffusion Simulator (X 8.3.1 Z/f) NFIHIIL TS,
[ AgentMaodel ‘
EATRE(E B i SEOBORE | BEOEDHHE
BSHHPRCRE (HV-G\V; Hham | (HY-GV; O
HERSE [ HESTE b ‘Jﬁﬁ wE e ]
@18 (RFD 186 156
R g [ 2 lomz 0 50
sn— FEmRes 0 0152
SRR REOSE ‘
PR k/D 2 20
- EEE R r z7a Ak —
I ATORED A I Y25 4%sF0 T VIR LI SIS e
 ATED rEETLE [ EkE ~ CDIL——
FAAESEE [ A5-FLE [ Jrb-A- [ el HVEEA OBl T 5 OB
e £ ooz [p0os | [ [ [
BRIFHEE & (R |25 25 | I | I
BT I i S — —
wr |
HVIEIEOS
33300 /— N —
110
e 1997 2007 2007 2007 200 2047
PO
[Eoo7  [osa [ I [ [
R T I R
o EEOEE
2007 2017 2027 2037 2047
COZAIFHAhER (51-C02) [2007 ]2050 [ I [ I
L TR TR R R B
e
2000 Boo7  Zos0 | \ T \
h I | | | \
- = - - MRS ORISTE
Cuit ‘ Exspfarll?')gvlatal"i?es
8.3.1: HV Diffusion Simulator 31T [91]
ARETHIOFIRIZLL FOLEBYTHS.
1. T FUAREERIR T A7 2% T, Base Case Scenario @ Scenario Level (281254
i (“scenario”/—R & 6 FlFHD “scenario_component”2>HA%AK) ZAERK T 5.
2. Base Case Scenario % HV Diffusion Simulator S 8569 A2 &KV T VA ZERR T 5.

X, VUG RE R P AT % AU C, Base Case Scenario % Expression Level &
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8.3 FEATHIDHEE

S UAREEAL SR Y — V& U T, Base Case Scenario 4 Scenario Level @ 6 fiFHO = 7R
— %>} (problem, hypothesis, simulation, result, discussion, conclusion) {27 2274531}
%. SHIZ, Base Case Sceanrio ZHfiE T 572012, T OimBMEEL 7 77 THEL T 5.
Base Case Scenario DB &2 F A IATL, MEVEOBLRNOZ O 7T IADEDT
IOV 5.

R EEAR I Sy AT ORE A FI L C, Base Case Scenario (2% % what-if 3#14 4795, 20
ZIHTCEY, Base Case Scenario THEILDOIFREITIRY, 7> OREZVIDIFREIREST T
FELUTHEL.
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8.4 B FTIADIERL

Base Case Scenario [ZB 3280 T U4 % 5.5 2 BilR U= RIBIZIR > TERRL7-. 77, Base
Case Scenario @ Scenario Level (Z351FDEEAMEZ[X] 8.4.1 DIDITIERLLTZ. KIZ, Base Case
Scenario % Expression Level THE&E L L7-. [X 8.4.1 @ simulation #Z 327" — % ND) Tl
PRalb—2E AT — 2 DORREEERICEKBLT 57201 Data Level D/ —R&AFRLT-. 7%
DR —3 2 MB), (C), (B)~(G)IZE £45H Expression Level O/ —Rix, U4 %
Expression Level & Data Level THEIE(LL721%21Z 8.5 Hi CIRET 5.

(A) Base Case ;c;zgagaose | (G) conclusion
Scenario (subsidy) :
(B) problem - conclusion |
\ part_of part_of
problem part_of part_of
[part_of| [part_of] _ _
discussion
hypothesis | :
|
result !
simulation | (F) discussion
- HV Diffusion
L7 Simulator
(C) hypothesis ; :
|
(D) simulation (E) result
Node Link
I:I scenario — consist_of
— part_of
. compare
[ ] scenario_component P
refer

8.4.1: Base Case Scenario O F: AR &

Data Level D“simulator”/—R TlX, RKEDFEITHITHH 5728 (Z Simulator Database (2%
PRSI TNDI 2L —HDH) 5 HV Diffusion Simulator Z23&R L7, Hi VT, v Ial—FD A
T —2%ERk 35728912, Base Case Scenario 2O L7232 —XD A ST —X D%
Dataset Manager (ZAJJL7= (K 8.4.2 ). ZZTANLIZ, AT —HDMEDYV AN F 8.4.1
\Z7R97. AJ17 —4I% HV Diffusion Simulator ([ZEVIROHILTEY, /A7 VR HO H @ i<
BRE 728 29 TH H DA S ND. FEEEDEZ A, Base Case Scenario O SLEEZIIZNLD AT T —
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ZDHH0 27 A IZBT AN LIRS T, Z0—J57C, Vo 2 THH (3% 8.4.1 ® No.8,
No.12) (ZOW T F VA LEAICHTEIN TV oTz, T D=, 235 HEV Diffusion
Scenario DFHH IZRIWEHHHZLI1Z8Y, Base Case Scenario DAEFKIZFIH SN ATIT —XD
Bz X CTHEFLz. EREOAN T —ZEORELWATLT, v FIA LELI 2L —FD AT
T =2 DR EFLR T D720, A IE SR — VAW T U O EE Y I2b—
HZDANITT—H DN 27 Rd“data_extraction”V 7 &2 AKD“data_detail”V V& ik>72. Zih 2
DOV 7I3ZNEN, v FUA RICAN T —2ENRBRSNTHWDAN T —4 (K 841 @
No.8, No.12 L) ZFR 3 “datum”/—F, LS CTWRWA T 7 —4 (F 84.1 @ No.8,
No.12) %7 “datum”/—RERIFRS1T7-.

o Dataset Manager = m

| Click "Simulator Name Tab" for extracting data from the scenario.
Input [Output

HYV diffusion Simulatar ] Year HVDiffused-thousand | CO2Reduction-10kt |||
daturn_id label value unit (i) 4 1998 30 2

14 00001 Starting Year 1997 Year 1999 49 4
00002 End Year 2050 Year 2000 72 [
00003 Waximum Diffuse... |3700 104 cars 2001 99 ]
00004 Immitation Coeffi.. |0.000418 2002 133 12
00005 Innovation Coeffic... |0.182 2003 174 16
00008 GV Basic Price 156 10°4 Yen 2004 222 2
00007 GV Additional Price | 0 1074 Yen 2005 280 26 3
00008 GV Learning Curv... |0 2008 348 3z
00009 GV Mileage 12 lemi/l 2007 43 40
00010 HV Basic Price 156 10%4 Yen 2008 530 50
00011 HY Additienal Price | 0 104 Yen 2009 841 &0
00012 HV Learning Curv... [0.152 2010 i 72
00013 HY Mileage 20 lem/l L 201 925 a7
00014 Starting Year for S... | 2002 Year 2012 1106 104
00015 End Yearfor Sub... |2008 Year 23 1321 124
00018 First Subsidized A.. |25 104 Yen 2014 1573 148
00017 Final Subsidized .. |25 104 Yen 2015 1888 1786
00018 Base Yearin Mile... | 2007 Year 2018 2216 209
00018 Targeted Yearin .. | 2050 Year 207 2621 247
00020 Relative Mileage i.. 1 2018 3093 292
00021 Relative Mileage i.. 1 2019 3642 344
00022 Base Yearin Gas... | 2007 Year 2020 42758 404
00023 Targeted Yearin .. | 2050 Year 2021 5005 473
00024 Relative Gas Exp... |1 2022 5837 551
00025 Relative Gas Expr... |1 2023 6779 f41
00026 Base Yearin Envi... | 2007 Year 4 2024 7836 740
00027 Targeted Yearin .. | 2050 Year 2023 9009 351
00028 Relative Environ... |1 = 2028 10295 973 [v]

£ I il ” )]
Simulate by using input dataset above.
<l 1) | 3]

8.4.2: Base Case Scenario |Z%} 7% Dataset Manager D 3%1 T [H|[fj
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# 8.4.1: HV Diffusion Simulator ® A fj5 —Z DU AR

No. Label Value Unit

1 Starting Year 1997 Year

2 End Year 2050 Year

3 Maximum Diffused HVs in the Market 3700 10* cars
4 Immitation Coefficient 0.000418 -

5 Innovation Coefficient 0.182 -

6 GV Basic Price 156 10* Yen
7 | GV Additional Price 0 10* Yen
8 GV Learning Curve Constant 0 -

9 | GV Mileage 12 km/1

10 | HV Basic Price 156 10* Yen
11 | HV Additional Price 60 10* Yen
12 | HV Learning Curve Constant 0.152 -

13 | HV Mileage 20 km/1

14 | Starting Year for Subsidizing 2002 Year

15 | End Year for Subsidizing 2008 Year

16 | First Subsidized Amount 25 10* Yen
17 | Final Subsidized Amount 25 10* Yen
18 | Base Year in Mileage 2007 Year

19 | Targeted Year in Mileage 2050 Year

20 | Relative Mileage in Base Year 1 -

21 | Relative Mileage in Targeted Year 1 -

22 | Base Year in Gas Expense 2007 Year

23 | Targeted Year in Gas Expense 2050 Year
24 | Relative Gas Expense in Base Year 1 -

25 | Relative Gas Exprense in Targeted Year 1 -

26 | Base Year in Environmental Image 2007 Year
27 | Targeted Year in Environmental Image 2050 Year

28 | Relative Environmental Image in Base Year' 1 -

29 | Relative Environmental Image in Targeted Year 1 -

159

' HV Diffusion Simulator O AF1 7 —# LU CRIHESNDHEREEA A— (environmental image) (%, [—
VUVTEADNANAT V) R CH LI LR B EICELE L2 CHD | ZEOMIEE EFRSITND[91].

BRI, ATV REIZRL T, HVVEIZH LT 0 EVIEE EDL D EFEEL TUVDH[91].
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7 84.1 T/RLIEAJIT —HE%E EIZ Dataset Manager 7% Simulator Database >0 HV
Diffusion Simulator 2581, 32l —arzEITTHILIlE> T2 =2 N7 —4%
Bl ZORE, 8.4.3 [T/ &9IZ Dataset Manager 233 =L —XD AT —XEETe
“dataset” /—RZAER L7z, HZIC, T UARELSEY — L EHWT, VU FEEIal
— XD 1T —Z DRI “result_export”V > V& iESTz.

# ‘ HV Diffusion Simulator

BE)X]

2

=4 Qutput data |

I 1558767E 11|17
1999 1700383411 | 175

== 2000 1761995€+11

0ekcal 2001

The system writes down the
I/0 data as “dataset” nodes

Generate the results :
- using the simulator

20 |78760000
83980000

CShETY
.....
. N
.
. ‘e
. .
. .
““““
. .
. ‘.
. 0
. .
. .
. .
"""
. ‘e

simulator
HV Diffusion { output }
Simulator

Obtain the values from

] the original scenario

Lo The Structured Scenario

Dataset Manager (Data Level)

8.4.3: Dataset Manager % i\ V7= Base Case Scenario O AH /17 —#{Ek,
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8.5 Base Case Scenario DRIBHEESS57

8.4 i C Base Case Scenario D& FUAZAER L7-#E K, Base Case Scenario % Expression,
Data Level CH&E b L7z, AEITIE, 72T UAREEK 8.4.1 \ZRL- 6 DI R —R
I (problem, hypothesis, simulation, result, discussion, conclusion) DOV INIZT By 7430 L,
Scenario Level & Expression/Data Level O D BfRE~7 .

8.5.1 Base Case Scenario D7 AvY %5+

Base Case Scenario @ Scenario Level 235172 6 FIHD A AR — R MO BERZ BB/
L7212, £ D Expression/Data Level (2351 DM&E s T VAIIH L TK 4.5.5 D37 /VAYX
LM T 5. BT NTVRLDIS, 2—FDOFEMR TN T T FUAEEMAN LT E
X (K 455 ODATYT 1~6 IZHkHE) OFEREZX 8.5.1 IZ7”T. 7 rvZ(B), (C), (D), (E), (G)
ITENENFRILF G TRENDK 8.4.1 DR —RURextnd 5. LnL, X 8.5.1 IZiFE D=
VIR R MBS IR ) — RO~ () PMFET D, ZIHD ) —RIiX, ZNENLL FDLE)
Tdb.

o () BEMRAIZE D/ —RELEIHRDRL, D/ —REV 7 THHGRS I TR —R.

o (ii) P2l —FWITHDIAENL TODEILET MOV TIHBAL T/ — RS,

o (ili) ¥Iab—varfER (T ryZ(E) NHEHINTWOFEREE T / —FThdHR, 7y
Z(GITE ENDFE M IIBIED 2. DFED, /—R (i) TIENAT VY REOE RIS CO2
PEH EDOHIBENRIZ SN TIRARBITWDN, KT FUFOREGmIT7 vy 7 (GITRT LD
I, NAT VY REORRICE T D KB THD' .

! Base Case Scenario DL —4" 7% Expression Level THE L DBRIZIDDEDTHY, ARFELT
BITIXIANAT VY REORKIZIBITHE R BB EER L. — T, fma A7V REORRIC
BUIFHYE KB EEIUCED CO2 HIBEh R I EERTHIELL AIRETHY, ZOHEITIE/ — i)
“conclusion”/—R&72Y), 7y (GIIHFESIND.
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problem
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future diffusion of

problem
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diffusion of HEVs

problem
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ication of the

- ———- (B) problem

logical_jump)

fogical jump - (i) uncategorized
Lo

To determine the

We consider the
diffusion i

hypothesis
because the HEV lever, we r—
is the most likely egard the HEV fogical_jump

logical_jump
“ T
i hypothesis equal

The diffusion AT cars and
HEVs are
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literature I i i
[34] The Institute [35] Automobile
of Energy Inspection and )
) refer e causality

For the "others™ In analyses, We assume that
attribute which since we use the consumers have

causality  causalty

logical_jump hypothesis [derived_fa
3’!(’ the gas . Of the 42 million
Gerived_Ta ; ; hypothesis mileage of mini cars (personal
we do not need We define five We define the and are
to calculate wi estimated to

causalit ausalit
%‘ hypothesis of
i We estimated p e assume that Accordingly, we
We calculate such thatthe tLhe.HEV will not use the follo\:vmg

other four wi,j

hypothesis
The solid line in
Figure 8 shows

causaliy equal

literature
[29] H.Tsuchiya,
Cost analysis of

hypothesis hypothesis

If the average

causality mileages of GV

For *3, we skt the
values obtairied

For
environpfental

| causalty
derived_fa
hypothesis logical_jump  ple 3. Attribute
In the base case,
we set that HEV. 4
= froews ¢ 5
|causaity | | |
= For gasoline The average rinitial prices,

derived_fa ‘ mileages, we set | \|expense was ‘ e set 2.16
By this subsidy = causality i ¥ o s
the initial price of st

::ausalily )_Causamy calsality causalit ‘causality cglisality ‘
= causality
derived_fa derived_fa
derived_fact / ) ) able 3 shows )| [Table 4. Base
The diSTbuT ‘ 4 y —eausatit causdli M/_a ~Hihyte setting for HEV

IogicaI‘J Amp
Initial price might
lower by

NS

of the consumer [derived_fa
| e Of the 1,200 /V
| causality sample 4‘4causality causality_ equal|_— causaity |
I A

| equal
derived_fa hypothesis derived_fa hypothesis :
The ratio of “compare. Acoord?ngly. in For*2, we_set Table 4 ) We assume that ﬁ detail ‘ T_he price
consumers who —— |this case, values which summarizes the !r?e price glfference. -
~
A Y

data_extraction ' data_detail

(C) hypothesis
- -—- (D) simulation

simulator
HV diffusion
Simulator

derived_fa

cavsay _eectorcoz b — . (iii) uncategorized
| [avatement is 1.4

Table 5. HEV
diffusion analysis

Figure 9. HEV
diffusion

Figure 10.
Analyses results:

(E) result ----

usall

FEVS"share - — — - - (G) conclusion

non-mini

It takes 40 to 50 In the base case, The diffusions in
years for HEVs to in_2_015, 1.5 2020 anq in 2030

8.5.1: Base Case Scenario D7 27 5731F (1)
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8.5.1 THRHFD /—RO)~(IIK LT, ENOLDERIZE SN T T NN T ey 72T
BSHTLE (K 455 DAT YT T) OFEFREK 8521 F . 2FD, KROFD /—R@O)T7my
J(B), /—RHEEG)ET 1y 2(C), /—RGiNET myZ(E) DR ER LT 5. Z DI HELT-
HHEIZIZNZENLUTOLBTHD.

o /—FR(): /—F®{)IZE, “In 2005, AT cars constituted 95.9% of new car sales (flow-base share)
and are estimated to constitute 84% of personal-use cars (stock-base share)”&\ ) 5 )72 3552
ZF L THY, Base Case Scenario & itk 3272 O AT MEL THIHESNTWD. 20—
T, M G T 2720 OFHESRMLL TUIF A S TRV, T UF ORMBERELZ R
Ty BN,

o /—R(i): IRalb—FNIZHDIAEN TOLEIET /UL, T VA OREGRERILTT TD
PRalb—HCBELAETHY, fhima H T 5720 OWDIERE B AR T TH DT
b, Ty (O FELE.

o /J—R(iii): /—NR(ii)lE, “Its effect of CO2 abatement is 1.4 million ton-CO2 per year (0.1% of
total CO2 emission in Japan)” CHV, 7y Z(E)DI ol —afERo—Hai L7z fiif
THDLHDOIZT 7 (BN AL,

7 8.5.118, £7 vy 7|Z31F% Expression 3L Data Level D/ —RNEEZ "3 ZOFERD
5, ST NV LNOBEIRAIZR2 38 (X 455 DAT YT 1~6 [THH) 1ZX->7T Base Case
Scenario 2{KD 74% (88 fHD /—RDHE 65 i) B TE, 780 26% (23 D /—FR) ZAFT
EIRAZHR T LI > T T 20 ER DD,

# 8.5.1: &7 w7231 % Expression/Data Level D/ — R %

Type of component Number of Expression/Data Level nodes
(Block) By automatic classification only By automatic & manual classification
(Steps 1-6 in Fig.4.5.5) (Steps 1-7 in Fig.4.5.5)

problem 10 11
hypothesis 45 66
simulation 3 3
result 3 4
discussion 0 0
conclusion 4 4
uncategorized 23 -
Total 88 88
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problem problem problem
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literature
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For the "others” Tn analyses, We assume that of Energy Inspection and
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causality causality logical_jump

derived_fac i i hypothesis

we do not need We define five We define the and are

to calculate wi estimated to

hypothesis
We estimated p
such that the

hypothesis derived_fa

e assume that Acoord?ngly, we
the HEV will not use the following

= refer

We calculate
other four wi,j

causality Eausality /

causality equal

hypothesis
The solid line in literature
Fklgur_e 8_ sht_:ws [29] H.Tsuchiya,
Cost analysis of

hypothesis
If the average
mileages of GV

causality

o For ™3, we skt the |  [For
values obtairled environpiental

derived_fa
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In the base case,
we set that HEV

detail
| causalty -
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=g
causality causality
—_— H For gasoline br initial prices,
L i we set e set 2.16
Using e wi A= a
agld sj/k values, m_

- calisality | causalit
| — sty | ausaity S
: j causality |3
causalit)
[derived_fa 3 Table 4. Base
I N VA S 7 ({02

mp L

° LS e setting for HEV
of the consumer ‘ ypotosi) et 5
s Initial price might

lower by

causality

causality

Of the 1,200
sample

| causalty |

[derived_fa hypothesis \ derivedjeq hypothesis < :);Ipoth?sis
i i i 7 i e price
The ratio of Accordingly, in For *2, we set Table 4 We assume that detail T
consumers who @ this case, values which summarizes the trge price — Elf[erenceum
~
N

data_extraction ~ * data_detail

© h)\rpothesis
i - —-- (D) simulation

Simulator

result_exp{ result_exp( result_export |

-~ —
derived_fa derived_fa derived_fa
Figure 9. HEV. Figure 10 Table 5 HEV | — causaity |efiectorcoz |- — — — - () result
diffusion Analyses results: diffusion analysis avatement is 1.4
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8.5.2  Scenario Level

Base Case Scenario ® Scenario Level (23531 HimPiigiE7 77 %X 8.53 1T~ 7. 8.5.1 HiD#k
BID, 2R —FNB)~(G)DHH discussion Z#FK T IR —FR NENITT T VA LENFAE
L7220,

(A) Base Case E‘;ir;aé':se | (G) conclusion
Scenario (subsidy) :
(B) problem conclusion |
N In the base case,
, in 2015, 1.5
problem [million HEV's are |
Development
[part_of| [part_of]
and adoption of discussion |
hypothesis | :
To determine the !
diffusion — result L
simulation ure g Figure (F) discussion
” HV Diffusion and Table 5
L7 Simulator
(C) hypothesis : !
[}
(D) simulation (E) result
Node Link
I:I scenario — consist_of
— part_of
. mpar
[ ] scenario_component compare
- refer

8.5.3: Base Case Scenario @ Scenario Level (2B AiBtEiE s o~

8.5.3 Expression Level & Data Level

Base Case Scenario ? Expression 33X 0 Data Level (28 DBt/ 77 %X 8.5.212~7.
7'ty 7(B), (C), (D), (B), (G)DHIL, 71y 7(D)D 32— a %4513 Data Level THY, £ D
ftho> 4 7' 171X Expression Level (ZFTE 3 5.

X 8.5.2 TR T LT FUA% Expression 3L T Data Level THFETHIEIZEST, 7 my”
B)~(G)DMDRERERETLHIENTED. 7200, 7y /(C)THESNDLI 2L —FD A
NT —=2ELECT Oy (D) T2l —ar NFETIN, TIDRLNLT 12— alft i)
(7 ayZ(E)), EHIZ7ayZ(G)DFEFm A ENITWD. LLED IS 7 U073 I
FEONT, U FHIFIZBWTEZDAHRRM KT 0, EOHE By TV OfFwma R L T
B, R EEBRINZ KT D2 813 T U4 BB RE T 5720 OB THS.
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8.6 Base Case Scenario DIREEE L #HT

AHiTlE, Base Case Scenario (DWW TREMIZELfFE T H7-81Z, Expression 355U Data Level
DOIRBERIEZ T T 5. ZO0HTTIX, > FIFOE RO ML ER T D7D T4 ORs
BN 2720 OMRAEHH 35, EOIZ, FmERMEREE (logicality index) DOFHEFERA T .

8.6.1 TFUAIRBDHE

Base Case Scenario ¢ Expression/Data Level (231 5iaPitE 1777 (K 8.5.2 ) (2B
T, T UF ORI SN TR T 27207 By 7(C)~(G)D—EZ M L7777 %X 8.6.1
IR BTFO/—RIIRE, RFEO/—REFEFO /) —RBIORTFOV 7 IHRAE S E R T
7720, ZBITY 7T FUAICE ENALT N TORSGRICK T AIRAUE & LK Z2H b TFRRL
DO THD. #F 8.6.1 IIRT I, IRIEARIT 47 HD /—RE 83 ROV DDA S LS. Fi
FRIDOV 7 ¥ TlE, “data_extraction” (33%) W3 %<, i “causality”’V>7 (29%) MZ\O.
“data_extraction”V 7 CHEGESILD /—R ()i, 27 EDO A7 —41i (F 8.4.1 D No.8, No.12
PIALy M FUASCE FICHRIZEER S WD, ZoZ 83z, %9 2 Eo A7 —#14E
(£ 8.4.1 @ No.8, No.12) (FFUA ETHFEISNTELT, BERIICIESN TNDLIEE B
T5.
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(b) Hypf)thesis: (C) hypothesis (9) External Literature
Gas expenses remain from 2007 to 2050 )
~e e ,/
~— /]
hypothesis | derived_fact | hypothesis | hypothesis | hypothesis | hypothesis | 7 Node
Using the W;; and Of the 1,200 For initial prices, The average For gasoline We set 1 for HEY
sjk values, we sample consumer | || {we set 2.16 million| | | [expense was mileages, we set and 0 for GV. i
7 problem
— /
causality | [ causality | [ causality | [ causality III conclusion
/
/
derived_fact causality / literature
Figure 8. derived_fact derived_fact | [literature ]
Distribution of Table 3 shows Table 3. Attribute ||| ([29] H. Tsuchiya, fact
p ity the attribute level levels (Sjk) Cost analysis of .
causality hypothesis

HERODECDO

A 4 derived_fact “refer”------ [ refer || derived_fact
derived_fact The distribution of =
Accordingly, in the consumer . i action
this case, Ho=0.6 (f) Pact: Production .,COSt - - -1 [Empirical studies
d decreases by 5-20% P A g s
causality (a) Settings of Input dataset
Parameters (e) Hypothesis: Price difference i
~ between HEV and GV decreases “~_ simulator
N N
derived_fact derived_fact | derived_fact | hypothesis
The ratio of Table 4 @ equal 1! [Table 4. Base We assume that Link
consumers who summarizes the setting for HEV the price difference|
= —————— paradox
data_extraction”---| [daa_extracton ]| | [ data_detail [ f------ “data_detail” —— causality
/.Output Dataset | _____ logical_jump
Input Dataset - - - simulator
HV Diffusion -~ (D) simulation | = equal
Simulator
— compare
« ” e etail
[result_export ][ result_export ][ result_export | } - -~ result_export
refer
—— input
derived_fact | derived_fact | derived_fact | derived_fact |
Figure 9. HEV Figure 10. Table 5. HEV { causality {1 |its effectof CO2 || k-~ (E) result - output
diffusion analyses ||| [Analyses results: diffusion analysis abatement is 1.4 .
- - data_extraction

G2l ump

Y causay |

T causainy |

conclusion |

conclusion

HEVs’ share in
non-mini personal

It takes 40 to 50
years for HEVs to

In the base case,
in 2015, 1.5 million|

The diffusions in
2020 and in 2030

S
(d) Conclusion: HEVs’ share in non-mini
personal cars exceeds 50% in around 203!

(c) C\onclusi

on: In the base case, 1.5

0 million HEVs are diffused in 2015

L --- (G) conclusion

data_detail
result_export

Red text: rationale set
Blue text: base

8.6.1: Base Case Scenario (Z 331 AFEHLOH H

# 8.6.1: Base Case Scenario (23T IR HE S ORE R EEEE

Node Link
Type Number (%) Type Number (%)
hypothesis 21 (45%) causality 24 (29%)
fact 10 (21%) refer 14 (17%)
derived fact 9 (19%) logical jump 6 (7%)
literature 4 (9%) equal 5 (6%)
action 0 (0%) detail 2 (2%)
dataset 2 (4%) input 1 (1%)
(datum 185 () output 1 (1%)
(datumlist 81 (-)
simulator 1 (2%)
data_extraction 27 (33%)
data_detail 2 (2%)
result_export 1 (1%)
Total 47 (100%) Total 83 (100%)
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RIEE A O ¢, FEITH T TRENE 12 fHDO“hypothesis” /—R & 2 H D “fact” /— K TH 5.
72770, K 8.6.1 IZIZZNHDO—HDIHERLTND. ZIUTIZT, 29 O —XD AN T)
F—EDIL, VA LE ETERIN TRV 2D AT —4 (3 8.4.1 D No.8, No.12 |2
KISTDH IV HENAT Yy REOAFEIANIBE T2 H R ER) bREKTHD. KEEL
TIREDG)EERY EF 5L, 22 Tld“Gas expenses remain from 2007 to 2050 as 10,600 JPY/month
for a GV (gasoline vehicle) and 6,360 JPY/month for an HEV."XAHEL TW5. Zortikix, 3=
L—2DANT)T—ZDHT gas expenses DA E ST HIRHLTHS. “data_extraction”V 7 D
TEFRMNOLI O, IE D) gas expenses DIEAH/RAJICFER S TND. ZOHT7 )
VAT, EIZT R T2 —2D AN T —HOELEESWTEY, ZOfEEHN T2l
— 2 xBREN T HZ LI KRG A B L T D, il I3 (c) T, “In the base case, in 2015, 1.5
million HEVs are diffused.”&if <50 T\ 5. FEIEITFE R EFREIAI2 MR (EEMEA TR EF 455
£R) ZFio720, IED)DFRIRAZEE T HEME ()b EDD.

8.62 IRHLODMEBHELLFIADEVLSHE

IE (b) LG R () D BRI R L= 51, RS il Lam B2 BR AR D2 en, v U4 D
fEam (G CroEZiEim B L ORI 92 LTl BENROEETHD. T2 T, Fl2IXIRE
(b)EBIE LT, 12050 41233175 gas expenses DA% 2007 AL Al — LT HDITHRIZL TRY M 2
FEA 72 JFIATRS O RS A AR E T RETIIROD 2 |V o T & b,

ZO—HT, BPES TN TRIELS ORI, ZOEEIOENH)»HIRD 3 FEEIC T
HTZENTES.

1. BELSNT, VA Ofs a2 BIR A IR EF T DIR L, T7eb bR LR #E 5 /8
ADMNZEEND ) —RDES (IRILY AT 1).

2. UFUFOR Gz im AR B ICIVER TR, ZALORIIL, Kmae R T
“conclusion”/—R &“logical jump”V 72XV IS (IRILZ A7 1D).

3. REOFBNEZIRE T LIRS DRM. bR, R SGHmITAIIZ55 B
2 (B2, “refer’V> 7 TRELSNAHZBEAMR) Z2RFFT25 (IRILY A7 110).

EFED 3 FEORILE S T VA DIE CEIPED BRI HOWTLL FIZIE 5.

1. BREAT1
AL A7 T I BEESNDIRILIZOWTIE, T UAICE D EEEDE ROV T
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THIUE, BRCER T AN RV, S, IBILY AT T ORI EHE T HS G O B HE L [FRE
2, FEOBEBENMEESNINLTHD. $70bb, FRENIELWVRY, B I OMRILY 1A~ 1
DOFRPLE IEL,

2. MREAXATI

ZDZAT ORMPLEHESND ML, € OE TR TRMZDS. #l2E, X 8.6.1
D#Em(d)IZ“HEV’s share in non-mini personal cars exceeds 50% in around 2030”Chb, ZiLixs
L2l = ar i RO BRI L > CEHSNTND. 2FD, OV T T4 DT Ial
—TasfER (M 8.6.2 M) ITITT N TCOHEMMIZEAT ATV NEDOE K BFD B3R R
SHUTHY, non-mini personal cars (ZEHTAF LIT72W . FEam(d)DIE CrOMEE DD DHTZDITIE,
Base Case Scenario D L |ZIFFLR S TU2V Y, non-mini personal cars 03 K (2 B9~ i BRAY
TRARMVE B SN T DR DD,

40 ‘

e Base case gas

— — Subsidy 2002-20 //
30 Subsidy 2009-15 74

Tech. advancement /
20 // A
10 . i
ol
pra
e

(Y L L, .

1995 2005 2015 2025 2035 2045

Figure 9. HEV diffusion analyses results
(Vertical axis unit: million)

8.6.2: HV Diffusion Scenario (ZFR#EIILTNAH I I — T al i R [91]

3. RFA7 I

RILZ A7 1T ORI, BJEDE Srotai#im 2 ETHHTHS. BilAiE, X 8.6.1 D
TE@NL, FERDI YV HLNAT Yy N EO A% A )7 — 2 EE R ET D720 DR
LTHDH. ZNBHDAFT —4 1% Base Case Scenario DK THY, £ 8.4.1 D No.8, No.12 25
te 2 fHO“datum”/—R TdH%. No.8, 12 TIFEA VI HENAT Yy REDOFZE i B EZ 2
NERELTRY, ZOMITREAEEASBOHEKICEL R EFEIANDIR FREES. — 5T, K
7E(e) TlE“the price difference between HEV and GV decreases by 10% as cumulative HEV’s
production doubles”AEEL THY, “data_detail”V o ZIZIVEHESILTWDIENLDLND LI,
No.8, 12 D AN T —FEIZHRINTE A TR, DFED, REE)DEETENAT VYR HEEH
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VU HIZ BT AR ZE DD R 10%E W EDD No.8, 12 O thif &l (0, 0.152) %
BT L1 DITIIREDFET D, ZOHE, BEDECOMEHKTD720E, AT —#
DEEE () DFLIR N NEE AL TODNEINERGET DM ERHDH. RIEITHITIL, EHM
Base Case Scenario D FIZWE ALK, FOEEM 2R L.
2, IE()IAMBD S ik (g) & 5 L TRLNIZE L2 RN Zb LI ES T

5. 22T, FENDFIR AN 1L “Empirical studies have shown that, in machine assembly
industries (including automobile industry), the production cost decreases by 5 to 20% each time the
cumulative production doubles.” T 5b. fERDEZA, FIEDFE ROMEFE R T H7-DIIE, 1
EOFEEQ)DPIEREBEL TODRENIIMFTDIENZENEID bk T D0 ENDD.

BITBIRLTZEDNT, Rt rTREAE S S T VAT — RIS R AR E 3572010 EDF RO I
TN DS B SR BEICRI A SND. ZOERT, UM ST 27220, U Ca
MR SN DH DO TIFL, LSBTV BERAEZ <BNLZ LN E B THD.

8.63 MIEMEIRORAITEHE

RIS CHIZRL7=d&512, Base Case Scenario (ZIEam BRI 89\ O BIFRIC L0 A& R 2 R D ARILAS
WSOIMEET D, BT, BUE(e), FIFE(D), FMBDEE LR (g) N ZAUTEE T 5. 22Tl
DY T F VA O REHMZFRBENEO B R DRHME T 572012, LI FHHEY—L (X 6.4.3 M)
Z W CGRERMEREE (LI) 231575, Base Case Scenario |25 $NAHEDORERICEDE, LIDA=Z
TIEH(6.NZEEDWTIRD ISR D HID.

LI =(23/44)x100 = 52% (9.1)

ZORUTRENDLINZ, AR g SR 7 DR M55, Expression Level @/ —Ri% 23
ETHsd. Zin 23D /—RiZ Data Level © /—K (72721, “dataset” /—R &“simulator” /—R ®
) BINZAHE, FPRRNC RS E SCRF T DIRUE 8.6.3 O F Fufit CHll 7= fEIBIZ X IR T 5.
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8.6.3: Base Case Scenario {23\ GBIk i 2 S B9 AR L

LI OFREFEROMREL T, Za7 BREFIUTKREWVIZETRWUFIUA | THHENI ERT
L7220, Z3UE, Bt T Reth S > U ORI TIFE U roE72 1 Cle<AlhE M EE 2 REETH
B0 (2.3 HiBM), mERARFER S TR L TAIER S S DD IOk RN TER
WNBTHD. K(O.DDFHEFERITHIC, 2IRORIDIL T 52%05am BRI HE s E X FEL, 7%
DD 48%ILFMFHIIZ IV BAFRIC Lo TR A SCRFL CWDZEEZEIR T 5. ZOLE, thED 48%
DR U TIERTEIOARBLS A" 11, T AW T ISR 272 HIETEORE REHPEE FEAf -~
TTHS.

LI o Fifee iTREtES U A, #4121 World Energy Outlook 2004 [73]<° Japan’s Emissions
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Scenarios ® Al-Reference Scenario[77[{Z%f L CEHHE T 5L, Wb ED AT 140 K ThH 5.
ZDZEND, Base Case Scenario D LID AT X ED 2 5D VA L0E @<L, T72bbin#itto
B R OIS E N ENZ D, 12720, ZOETREIMEITIE, SR DRtk N
BORVIOM BIZIE, BUE@E)DFIRNEDIE L) 15 Faw.
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8.7 what-if DHTICEIGRESFIVADIER

Tt D AR FE A2 B L C, Base Case Scenario D HIHE S A B E T2 E2DFE KD NAT
I RBEOE K BEINT XA L9 A7-91Z, Base Case Scenario (257 T what-if 55Hr& 3
179%. what-if S DO FNEIE, 7.6 HilTRLIZATY 7 1~T7 12069, LR, AT 7122\

29,

1. what-if 3HTx5 VA DER
L— A Scenario Database 7>% HV Diffusion Scenario @ Base Case Scenario 24K 4 5.

2. Base Case Scenario ¢ A& JECH Hi

Base Case Scenario Diffiama X FF T HRIUDI G, FLEZFIH LR RITH 8.6.1 [ITRLTz&E
DTHD. BIAE, BEHEIZET HIE L) IEEDOED THD. i E Y — /L3l L
T A7y VA DL %, what-if 0TIV TR BT _EFMHER OB LT 5.

3. EEFREFIHREIFOBR

FERDOANAT VY REE RIZIB W CEHERERLRE T 57001, SRIED B AT x
5. RREEM, — PR REOFIREL LW 5. ZO— ) THRIEOREE L, v
2L —ZDFTRXTDOANT =2 RELT-NAT VR R BN T DR T Ic D&
A 5. RERBIIR A TEHA T 5.

| HEV, ~HEV,ey |

Sensitivity' (%) =
y (%) HEV,,

100 9.2)

ZIT, HEV,yk& HEVy 1311 2049 427 5T, Base Case Scenario (2351 2/~ 7Y RHOD
PR KB H, ANJ17 —4 i Dffi% Base Case Scenario &HE~_T 1.1 fHIZL72EXDNAT VYR
DRFEYE e BHAER T MERBO AR RITE 8.7.1 ITURTLBVTHY, ZonbINngT Yy
RO TS COBETER R R R B LI AN T =2 OFEPMMO NN T — 2 Ll L T—
HILL ERENZER OIS,
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# 8.7.1: REREOFHEE R

Value HEYV Diffusion
No. i Label Cumulative HEV |  Sensitivity'
Original 1.1 Times diffiusion in 2049 %)
Base Case 32656

1 Starting Year 1997 - - -

2 End Year 2050 - - -
Market Maximum

3 Diffusion of HVs 3700 4070 35934 10.04

4 Immintation 0.000418 | 0.0004598 32726 021
Coefficient

5 Innovation Coefficient 0.182 0.2002 33044 1.19

6 GV Basic Price 156 171.6 32799 0.44

7 GV Additional Price 0 0 32656 0.00

3 GV Learning Curve 0 0 32656 0.00
Constant

9 GV Mileage 12 13.2 32763 0.33

10 HYV Basic Price 156 171.6 32661 0.02

11 HV Additional Price 60 66 32729 0.22

12 | HV Learning Curve 0.152 0.1672 32684 0.09
Constant

13 HV Mileage 20 22 32680 0.07

16 | FirstSubsidized 25 275 32658 0.01
Amount

j7 | Final Subsidized 25 275 32659 0.01
Amount
Relative Mileage in

20 2007 1 1.1 32757 0.31
Relative Mileage in

21 2050 1 1.1 32744 0.27
Relative Gas Expenses

24 i 2007 1 1.1 32665 0.03
Relative Gas Expenses

25 in 2050 1 1.1 32662 0.02
Relative

28 Environmental Image 1 1.1 32644 0.04
in 2007
Relative

29 Environmental Image 1 1.1 32633 0.07
in 2050

[(NAT VY REOT COBIEN R KSR B EVIATTT — X OEDRFESILTND S
—RiEX 8.7.1 DIEN)THY, ZDOFLIRITRDO LBV THS.

o {E(I): Of the 4.2 million cars (personal use cars other than mini cars), we assume that the

potential market for the HEV is 37 million vehicles (= 42 million % 87.8%).
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EROLBY, FED)TIFEANAT VY REOEIERZR TS K B8% 3,700 TELETEL TN,
ELIZZOREERRE T DD DOIRILELT, [ 8.7.1 2HIABNRIIARE ()& 2 FE ) A3F]
SN TS, (IREADEFEMN TV 7T UADIERETHLD T, fERDLEZA, Zhb 2 DD/
=R T FIAICB W THIBICE B E O RER KR THHL M TED. REANEFE
(IIDFLRITENZENLL T DEEBTHS.

o {7E(II): We assume that the HEV will not be introduced to mini cars (cars with engines smaller

than 660cc)

e T ZE(IID): In Japan, 15 million cars out of 57 million personal use cars were mini cars.

(IV) The gas mileage of mini cars is not (I In Japan, 1.5 million cars out of 5.7 million
improved with hybrid electric engines personal use cars were mini cars.
\\ ,I
hypothesis | hypothesis | hypothesis | fact |
The average For gasoline the gas mileage In Japan, 15 FF-- Dbase
expense was mileages, we set of mini cars will million cars out of
—\/-“~--‘.\ logical_jump
[causality | [ causality | base (C) hypothesis
*[hypothesis | P

derived_fact We assume that _ //

Table 3 shows the HEV will not -

the attribute level [derived_fact | () The potential

i Of the 42 million |-F- market for the HEV is
(II) Mini cars are not cars (personal illi i
marketed for HEVs 3.7 million vehicles

derived_fact derived_fact

Table 4 causality Accordingly, we

summarizes the use the following

data_extraction

simulator |
HV Diffusion output --- (D) simulation
Simulator

[ result_export ][ result_export || result_export |

derived_fact_| derived_fact_| derived_fact | derived_fact
Figure 9. HEV Figure 10. Table 5. HEV Its effect of CO2 --- (E) result
diffusion analyses | || |Analyses results: diffusion analysis abatement is 1.4
logical_jump [| causality causality causality
=
conclusion | conclusion | conclusion conclusion
HEVs” share in It takes 40 to 50 In the base case, The diffusionsin || |-~ (G) conclusion
non-mini personal years for HEVs to in 2015, 1.5 million 2020 and in 2030
(c) Conclusion: In the base case, 1.5 Legend

million HEVs are diffused in 2015 Red text: rationale set

Blue text: base

8.7.1: Base Case Scenario DD (X 8.6.1 D—f)
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RO 2 2ORIEDH D, EA)IRE AV Sim B2 R 2 E-> CE SN TRY (X
8.7.1 M), {E(IV) TiL the gas mileage of mini cars will not be improved by introducing hybrid
electric engines” LRSIV TS, LA LR, BEALFEOHATHIZR B IZ L > TUXREAV)D
HEIZK L TR A B EONAT Uy MU L TRE D M LT 5L HLHEB 26D, 20D
BIRT, AT —2EREL COAEEADIZIXE B B 82 gEBR L QD RIS RN D 5.

LU EDZZENG, RFATHITIIEE AN DI EEEEE & AR FENED D RORICRE e Bh .2
LERTHHEHIWTL, ZOBERIx 5 what-if 92 FEITT5. 22T, BEANICBW TR
K Mo B H N R E WA %48 7E L= Market Expansion Scenario % Base Case Scenario D437
VA ELUTHERT 5.

4. HEARNABE—NTHASF U REEDVER,

what-if 7347348 — /L3, Base Case Sceanrio 75X 7.3.1 DA F—NZHSNTH
8.7.2 \Z7”"F L9IZ Scenario Level (2361753 FVAMEZ/ERR T 5. X 7.3.1 O FVAHEEIC
W, 7 ayZ(A)CIE what-if 2347 34% Y — /LAY Base Case Scenario ¢ simulation, result,
discussion, conclusion 2> —R 2 hDFLIRZZDEFERENIHE, 7y /(1)D simulation 22 AR —
F 2 MZIZ, Base Case Scenario @ simulation 2278 — R MRS 5, I512, 2R —3R]),
(K)IZ1E, Base Case Scenario @ problem & hypothesis 224 — %k (X 8.5.3 DL 7R—FNB)
L(Q) DR EZENENBEIES. 2B, 7uyZ(1)® simulation PO DR — Kb
(hypothesis, result, conclusion) &= AR —F ML), M)IZZDKF R TIXZETHY, TNHDOHNE
IXZDBRDOFNETREER T .
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(J) problem (H) Parent Scenario (M) conclusion
N hES l,
- RN conclusion |
problem ; The analysis of
5. Application - scenario__| two sub-scenarios
diffusion analysis gEV Diffusion
cenario
hypothesis | / [ consist_of | [ consist_of | oIS on
5.1.3 Consumer The comparison
preference scenario compare |scenario between the two (I
e Base case Market Expansion .\ .
/ . (subsidy) Scenario (L) discussion
(K) hypothesis

: Hconclusidn | l [conclusion |
hypothesis part_of [n the base case, 3 Market
5.1.2 Diffusion in 2015,11.5 part_of | EXmansion
parameters million EEEVs are v— \

E discussipn | simulation |\ discussion |
simulation part_of HV Diffusion
HV Diffusion = Simulato
Simulator

result result

Fé)gure 9, Figure Figure A1.

10'and Table 5 Comparing
simulation results

[}
(A) Base Case Scenario

(I) Market Expi‘lnsion Scenario

8.7.2: T FUADIARI RS —NZFEDLF VAR

5.

Market Expansion Scenario {23317 % hypothesis =22 78— R hDFLIR

Market Expansion Scenario @ hypothesis =2 78— FMAER T HR1IZ, Base Case Scenario &

Market Expansion Scenario [H] CH A.IZ B2 (R E A Bk %. Base Case Sceanrio ™ hypothesis
2L R—3h (M 8.7.3 D7 1v7(C)) IZBWT, what-if 438 CAH - ~EELE (X 8.7.1 DK
ED) (ZBHEL-FERIZK 8.7.3 7 ay /(1) Thd. ZO7ay7()iE, IKEANEV 71280
fot a7z Expression Level /—ROEALLTHI L7z, ZOZEnb, [ 8.7.2 DarR—21UMK)
IZBH O EO R EISE Tz Base Case Scenario DIREDI S, 7 0y 7 (INZ#%X4 T 58850 DA%
71y 7(A)D hypothesis 2R — R MIBEHISHT-.
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- — — —- (B) problem

—@—P We analyze the
diffusion of HEVs

problem o
[0~ refer — [We presentan We analyze the
ication of the | — | |future diffusion of
. j; logical_jump ——p
? =
\ Iﬁw We consider the
refer e )

hypothesis \—{ hypothesis
because the HEV logicalggmp ~ vever, we - :

is the most likely A egard the HEV logical jump
logical_jump =

AT cars and
HEVs are

b

‘n

literature causa| caudality causality

hypothesis [35] Automobile
For the "others" In analyses, We assume that [nspectioniand
attribute which since we use the consumers have -
causality causality logical_jump i ed_fadt
and the gas Of the 42 million
[derived_fa i T 7 mlleagelotiminiN cars (personal
we do not need We define five We define the
to calculate wi

causality Eausali\y

We calculate

e ] : \ /
other DLI[WI]. causamy . - > \
; i (1) Descriptions related to ~ (Il)
ine i We have wi,j ’ literature
e::;? for 1.200 the Japan’ s market of HEVs e
hypothesis|

Cost analysis of
i If the average
| causality mileages of GV

1\ /4

For *3, we s&t the For
values obtairled environpfental
b 3 B -

|Accordingly, we
use the following
foe

e assume that
the HEV will not
o "

:

ffor gasoline

Expenses, we
ey
equal|
causality —‘
derived_fa |derived_fac
hypothesis Using the e logical_jump ple 3. Attribute causg‘l‘i'f“
In the base case, square od, levels (sj,k) Y
we set that HEV causality = *7
causality | | | yp | Al
- For gasoline 'The average Fpr initial prices, /e set 1for HEV
derived_fac} ‘ derh/ed_faa we set ||\ |expense was e set 2.16 and 0 for GV.
By this subsidy 90 tmalt e uEV 4nenn 1oV i-as illian 1DV (90
the initial price of

causality

8
e
e
o

o / derived_fag derived_fagt causality ‘mits 2.35 ton
erived_fa S
e ol | Ty

CO2 abatin,
he distri ‘ »

effects of
of the consumer S

[
causality

[Feesteeste

I causality Ire 8.
ﬂullon of re /'
- refer | refer
- ca\sality causalify causality. cilisality A4
| ety | vcaity |
causality
~ e assume that a
e vt

Tnitial price might
lower by

sample

equal \

|derived_fa hypothesis| \ Prpot
The ratio of “compare' | [Accordingly, in For 2, we set \ :Ix: a?iscueme that ||« detal il "eel:;::cee
consumers who this case, values which summarizes the ~ ~ e P - o LEV ana

. (1,422 <\
d <
. - e N
data_extraction " data detal (1) Descriptions related to N

the Japan’ s market of HEVs (C) hypothesis
— = —-. (D) simulation

/ result_exp: result_expg result_export

|
 causaity effectofC02 | b — — — - (E) result

| ‘uua(ement is 1.4

derived_fa
Figure 9. HEV

Table 5. HEV
diffusion analysis

Figure 10.
Analy: results:

- — — = - (G) conclusion

It takes 40 to 50
years for HEVs to

In the base case, The diffusions in
in2015,1.5 2020 and in 2030

HEVs' share in
non-mini

8.7.1 DARE AN BEE# L7~ 5
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wiz, K 8.7.2 7y 7L, =—¥ 7% Market Expansion Scenario [Z- D\ TRtk 95, 71
w7 hypothesis T R—R MUK, NAT VY REFTGPILRLIZEEZ ORI A FLR T2, &
8.7.2 IZ/RT LI, hypothesis 127K —R>MZIE, ”In Market Expansion Scenario, the potential
market of HEVs becomes 50 million (57million*87.8%) assuming the market potential as N=87.8%,

which is mentioned in Base Case Scenario, and the number of personal cars in Japan as 57 million.”&F0
LTz, 22T, ~AT VY NEOTGITI T DIEAER R R & 5 45% 5,000 7 HELIARMLELT,
HARICBITHHZHEOREN 5,700 TH Ob, BABIHEN 15 TH) ThdHIrl, Base Case
Scenario THEELIENAT VY REOHFRE KN 87.8% ThHHZEAZFM LT GEMIEER 8.7.2
Z ).

7% 8.7.2: Market Expansion Scenario Ozl

Component Descriptions

hypothesis To identify critical factors in Base Case Scenario in terms of cumulative HEV
diffusion up to 2050, we executed sensitivity analysis for all the input data, which
is related to the base. The results showed that the potential market of HEVs is the
far most critical and the prices of HEVs and GVs and the mileage of GVs follow.
Although Base Case Scenario assumes that HEVs do not emerge in the market of
mini-vehicles with displacement of less than 660cc, some models for HEV have
been marketed (Suzuki 2003, Daihatsu Automobile Co., Ltd. 2010).

In the future, mini-vehicles for HEVs, particularly single- or twin-seater
vehicles, would become popular because of their economic rationality. Aiming to
assess the influence of the mini-vehicles on HEV diffusion, this sub-scenario
named Market Expansion Scenario assumes that the potential market of HEVs
expands. In Market Expansion Scenario, the potential market of HEVs becomes 50
million (57million*87.8%) assuming the market potential as N=87.8%, which is
mentioned in Base Case Scenario, and the number of personal cars in Japan as 57
million. The number of personal cars here is calculated by adding 15 million mini
cars to 42 million non-mini cars using the data shown in Base Case Scenario.

result Figure Al. Comparing Simulation Results

discussion N/A

conclusion In Market Expansion Scenario, HEVs disseminate 12,245 in 2025 and 44,155 in
2049, respectively.

6. Market Expansion Scenario D3/ I=l—a ERROFZLE - imo Lk

2 —HAEHY T F VA %F]H L T Market Expansion Scenario D3Izl —vala R ITLIZ. 23
2L —ar®OFFTIE, Dataset Manager | C Market Maximum Diffusion of HVs (38 8.4.1 @
No.3) DEDH% 3,700 J7 B 5,000 T HEICER L. Z0LE, [ 874 DEHRIIalb—i3
VHERDEONDDT, £ 872 ITRTIINIZIDI T 7 %“Figure Al. Comparing Simulation
Results” &4 D17 C result 2R — R MIFEIRL, SHIZ Market Expansion Scenario @ conclusion
T2 7R —R MZIX“In Market Expansion Scenario, HEVs disseminate 12,245 in 2025 and 44,155 in
2049, respectively.”EFtik L 7.
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(thousand)
34000

32400

28800 /

25200

Market Expansion
21600 Scenario

18000 / /

14400 / / Base Case
10800 // Scenario |
7200 //

3600 —/

0 1 I I}
1990 2000 2010 2020 2030 2040 2050
Year e

Number of diffused HEV

87.4: 132l —IalfERO L

Base Case Scenario & Market Expansion Scenario DFERIZFEDUWNT, A EIRODE L2 L
aE TN 8.7.2 DAL R—RUML)EM)FLIR LTz, ZNHDOFLRNEER 8.7.3 ITR-T.
78k, F 873 ITBVT, AR =2 NL), M)DFLIRD—HTHDH(*1)E(*2)i% H IR S 7EH
TERET D=L THLHN, TNOHOFmEEIEINTIELX 8.7.5 OIDIZRIREAMR TERisL Tk
v, EWRAIIZ discussion & conclusion (253723415, ZD KT, M6 TV A IS im g 4 B AE 5
DIDIRNLH—T5 T, NHBT TVABEOTNZ BT 272D120F, Bt E O A M 235
HRFTUVWEARTLELT 2B ENDD. ZHUT, RIFZEDOS % DOBE THS.

#£ 8.7.3: v FHUABIKDELE L GRO TR

Component Descriptions
(L) discussion The comparison between the two sub-scenarios shows that HEV diffuse faster
in Market Expansion Scenario by 1.35-1.36 times compared to Base Case
Scenario. Nevertheless, it is uncertain whether the consumers accept hybrid
mini-vehicles.

Prerequisites for satisfying Market Expansion Scenario should include: (1)
the price of the hybrid mini-vehicles is much cheaper than that of the present
model, (2) batteries become lighter and the mileage increases, and (3) the
consumers prefer single- or twin- seater vehicles.

(*1)Since the potential market has the far largest sensitivity to the HEV
diffusion and Market Expansion Scenario assumes that the consumers prefer
HEVs much,

(M) conclusion The analysis of the two sub-scenarios revealed that the potential market of
HEVs has large impact on the HEV diffusion.

(*2) the HEV diffusion in Market Expansion Scenario is close to the upper

limit.
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literature
(Suzuki 2003,
Daihatsu
ity ceusality refer ‘
I
hypothesis
Although Base
Case Scenario
_derived_fac1 paradox _ logical_jump ‘
data_detal | | ZpieAT The  ax
base settings for hypothesis hypothesis
gy In the future, mini To identify critical
/ -vehicles for factors in Base
equal‘ == Some=s [
/ hypothesis logical_jum causality
_~| |In Market k gieajump
derived_fac ity i !
8| causality [pansllon ﬁ ‘ ,—1
Table A1 shows { ‘ de;" ‘,A)ils]oitnh;“:':assess - tignved_faltcs
the base settings | = logical_jump l
s [ causality ﬁothems detail 1€ influence of ‘ snoweu that the
N [ The number of |- bmiakial e
personal cars
a_extraction looxat loslataal
simulator
= input |HV diffusion = output
Simulator
result_export causality
derived_fac conclusion
Figure A1. —1 causality |n Market
Comparing ‘ | xpans_ion
~<Z
causality *1) (I) Market Expansion Scenario
s
derived_fac1 derived_fac1 ‘ hypothesis
The comparison Since the ﬂcausaﬁty drerequisites for —'m}
between the two potential market satisfying Market
i | N

N
‘ causality causality N . .
A An— (L) discussion
conclusion conclusion
The analysis of the HEV - — = (M) conclusion
the twq sub- diffusion in

leat

Al

\
(*2)

8.7.5: Market Expansion Scenario &3 VA RIRDB L - fE iR DO 7L

what-if 2347 38> — /L 73, what-if 73 HTIZ KO FT72IZ/ERLL 72 Market Expansion Scenario %
HBhJIZ Scenario Database (Z88k T 2. B IT/ER LIS FUALFIE 1 TIEIRLIZT TV

A%, Scenario Database | "CliZ[A]— family name % H B AT 584, A OF R
BRI b NS,
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ZZFTT, Base Case Scenario 7*5[X| 8.7.5 (2779 X9H1Z Market Expansion Scenario ZJRA42
FUAEUTHERR LT, & RICER S IA Y T UAIEK 8.7.2 THY, ZNEhnDarR—R bk
(2 £ Expression Level O/ —REITE 8.7.4 DIHIZELOLND. & 8.74 IZLUT, &K
K72 VAT E D4 Expression Level /—ROfE$ 107 (xfL, BEFOY T2 FUA
(Base Case Scenario) DFCikz FFIH L7 EE% 88 THH. —F T, Filic=—¥F ik
—ROME%IE 19 THD. ZOZEnD, BEF TUAOFRIBRDHE 82% (88/107) Z#FAIHTL2L
MTETe., 2, B T UA ISR FEO T T IABL O 12— 2O FAH /TGO %h

DOEDTHD.
7 8.7.4: > FUAA{RD Expression Level /—RDfEXL
Component Number of Expression Remarks
Level nodes

(J) problem 11 Reused descriptions of Base
(K) hypothesis 60 Case Scenario (Number of
(A) Base Case Scenario hypothesis 8 nodes: 88)

result 3

discussion 0

conclusion 6
(I) Market Expansion | hypothesis 11 Described new descriptions
Scenario result 1 regarding Market Expansion

discussion 0 Scenario and the discussion

conclusion 1 and conclusion of the whole
(L) discussion 4 scenario (Number of nodes:
(M) conclusion 2 19)
Total 107
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559 FTIE, A CRLIZIATHION RIZIESNT, AWFFETIRELI R W iEHE R T U4
DEBFIEGREIHT T IEROAIEICONTEEEZIT, ZNEELICHREE T 2.
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9.1 JFIUFHEFDRBEERRFEOE R

32 HiCERZLI-V T UARFHIB T, ABFFECTIRELIZV T UA R ELT15, #0104
VERR 15, SRS ST 18, BEES VA D what-if 50T F1ED 4 O FEIC > TR R
REIHAELETSH, 22T, UFUABRE OO OMEIT 3.3 filRLIELLT D 6 > Th-o7-.

1. FEREZ M LT T UA R T 528
VAL — A A REE T AL
B T VA ZAERR T D&
TV H T HTE

5. YT UAROBRZHONZTHIE

6. aALTUVEEETLIL

A

AR TIRELZ 4 SOFEE EEROBEOMGRER 9.1.1 ITFLHD. AR TIIFUA
OFEH GRE 1) 00 GRE 2, 4) ICBOMARE 5T, FIROT TV ER GRE 3) BXLU,
Frfst iRttt 2B AL T VAL U TiKTEDICE ERARE S, 6 1I4 B OMEEL TS TV,

# 9.1.1: |BELIATFEL T IAREELED R

Task required for scenario design
Method
eno #1 ) 3 # # #6
1. Stru.cturmg n . . n
scenarios
2. Describing
. . + +

dynamic scenarios
3. Logical structure n
analysis
4. What-if analysis +

(+): The method supports the task, (*): The method supports the task, but not yet being examined enough.

72720, AR SCTREL S T E TGRS 3, 5 2RI 35720 DEMEL 2% . TR 3 1Txf
LT, R SL TR FIADORBIFIEERRE LD, TS TH 2> T VA OIER 7 a kA
IR THMENDD. FE 5 2R3 57201203, #EbL-EE O T I O ZBE-S1T5
VENSHD., ZORBEE R D012, VA OB S FELL TH by —([92]% € 7%
HEWNSTETTa—FRNEZLND. ZOT7 7 a—FZBEL T, #121E Yoshikawa, et al[93)1Z4&
HAZET VT DR TOIL TS, SHIZTIab—2DMIBIE, BEE-SIT 58507
VA THHEIN TOD Y2 — X [H OB EWAE T DU ERHLD, KR TIZZDTZHITA
TaT—H (5385 ZRETHIEEHEELTCND.
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92 FHREFEDOAMMEDIREL

AHITIE, KL TRELIZ 4 SOFIEOHIEIZ OV TENLTIRGET 5.

92.1 YFUFBELFEDEMMN

ARTFETIE, 4 DDOLL (Scenario, Expression, Data, Word) T U4 ST 5E0)
T —F w80, R SCCTIE Scenario, Expression, Data 0 3 DDLU 1T D& LT
1EZEZR LT, Scenario Level TlIH 7 v UARIOBEfRZZFKELL, Expression Level & Data Level
T T VA OFREIEIAE AL, T UA DORRHIC AR 72 BAGR L AR BRAOIZ TSV BIFRIC
XLz,

BlzIE, K 8.6.1 DfEFw(c)E(ANIENTIIIal — T afl B DIK R BEFREFmBEA 72 T
TENETNEHIN TWDLZEDHfELTE. 37bb, fhame)&(d)DEITIE, Bt R
TEWDDD. ET2, K 8.6.1 DIE)E()NOANT)T —F DA E T DB, M OMIZIEH
BRPEDEN DB DT L3 “data_extraction”E“data_detail’&\ ) 2 FEFHDOV L V& EFRT HI LTI -
THALZTE. EBIT, BEEITFFEZDE refer’ V> 71T L > TSN TN D ZEND, (E
@IFEEDAEPEAANMIDONW TR R TWDREENEZSRTLHILIZL> TIHEL TWDHI LD Wil
{EC&E-. ZHUTT b, RUE(e)EFFEODRITH MBI R RN I FET HZ AR T
%. UL ED I FIA T E ENOmmB AN SIX, Fift rliett 2> T VAT LAME
RARTHS. 708 201E, FmEA TRVWELIRICE > TO &, BIENLBEER LI R Z2H <N
ARETENSTHD. EEERDEZARFROZERIZENT, K 8.6.1 DHFEEMNMNBIE()DEH TH,
HIDIINT, MEDT —HEIMEL TRKDB LKA E T HZEINEN L FETHS.

ZDOIH IS E D ST R FTREAL S U T UA B A BIICERR 35720121, fBRAY7R LR &6
BRA) IR WLk 70 8 & B AIZD DI YN NS T HRETHDH. ZOHRT, RFENRET
HYFVAEEL FEOARERHHES 2 5.

PLETRLIZIDS, RFETITV T IS LE LG T 52810 8- T, EOmmBg G2 Uik
b 22ENTER. ZOFRIE, H2 2 SDOERMOKREBERDOHE KRBT LR KRy NT—2
[571%°, FH (A1) 0>~‘/—/7‘/x>&?§a“4«\“/%“/u~[94]@;5@{@@&%%%@%%%0:@
BRNBDTHD. £D—T5TC, v FUAEEE T DO LEOFLIRNENS ) — R OFEH A
FEEICL TR THZERNMETHY, 2 N O FEBIMERS NVIATe [ REMENRHD. ZDOFE
FEICHIL T, 4.7 EiCHRBLZIITHEORT — R Z — B TR B2 L& Th5. £1-,
IPCC D FVF[I]D IO RBURZR L F VA L E A E LT DHT2OITIX, ZL<DFINBLETH
HEVORRELHD. UL, FEERICE ORI REHE ST FUA R LELL TRAMIN TWDHEL
RIZEBNT, Db EZNODT T VA DOBFEIS LUOWGEEL FTREE T 2720121, HOFEEDTT
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NeBATHZLEFIARARETHLHEE 2D, ZOMEITKT 575K EL T, 3S Simulator 2T
2 NETY T UA OREELZ LRSS iR ETTO LR, 47 BT~/ BRERE
WELDT 7 a—F AT HIENZET HS.

FATHINOEHAONERSTEARFIEOREEL T, K 8.5.1 TRULIZIINZSFIAET v 7 550F
T DRI 2 3N TED ) —RETERVD ) — R BRFEETHIENETONS. %A,
8.5.1 ®/—K(@), /—REA (), /—RE)BPTFETDH. 205, /—R@{)iIftho /—R 23
HL TN =D REEIIZ 7 vy 7 0 T 5 ZEIEARATHETHY, St FRERIZIEUTHET
3 Y72 “scenario_component”/—RZ R ERH X 525720 . /—REAGI)IT, 3= —Tar®
FTOCET DA RL, P ab—Tal i ROMHLE/R> TN AT, FEAYIC hypothesis %
X9 “scenario_component”/ —RIZ 3 FHSNDHREXN G THDH. ZEFEBLTH20121F, VA
XE FIZBITHVIab—v a7 MICET AR o2 b T2 0 ERHD. Thbb,
Expression Level @ /—R&, “simulator”/—R&BAtRDIT D720 DFT7-72) 0 7% E T DB
H%. /—RiNINAT VY REDOWE L IZED CO2 B FIZBI T 5k THY, > FV4DET
— AL R TR NVL DD, T 3alb—Tar b it BRNCE SRR THhE. 2ok
N, FEREIIBBELZ2WICHLB DL T, v lal —vaillo TCEONDHE RN BNHEE I,
455 (p. 76) OTINAYXLERIFICITARE L TR o7, ZORBEIH L TIE, /—R(iii)
ASHEMAIIC result 3T “scenario_component” /—RIZABSNB LN T LAY X DA EL, £
DT NAYR LEMDN OOV T F VAL THRIET 20 ERSHH.

922 BMIFIFERFEOENM

I FIAE, FHVATHRESN TSI 2 —Tar DfEEE R LI EE, ZORERER
FHAREL LT, &5IC, EITHITRLZEINC what-if 5HTICEDIRA S FUAOIERKICH A TH
o=, —fRIZIE, T UAERBFICRI ALY 22 —2 0 A )15 — 21380695 "l REME N HY,
R =B BENODOL T VAL — 2 BRI T 528138 S T, 8 VA %Rk
%G, BEEOYFIAIZON T ab—2DOINELB IOV 2L —2D A 17 — X% AERR
THDIEE OITNDEFTIEISHDD, TOBRO BRI ML @D LIENTED, FRHHIZT T
FaAE T 25 E2E, B T UA 2L TR T 22eT IR, 2T UA Ly IaL—2D A
NT =B —NE BT HIENTE, fERELTER LIz FUAE 2L — 2R kD)
VAERITTE T 22K 5 L7025,

923 WEBENMFEOEMME
MBS AT FIE TIRE LI T UL ORML (IRIMEES, FLEK) & logicality index (Z&-TC,
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SV ETREE OB DI D LS AT REL 20T, 2O FIE TR RERR L BV T
A | O—AIFIZ T Z72\3, logicality index (2825 E EAVZRFEMIZ S VA RO I A H Tho.
FERRDELZA, HV Diffusion Scenario CTlifkama SCFF T HMRHMDHH, 52% (Expression Level /—
RoZ, KO.DSR) DR BIRAIRFEL, 7200 48%DHHLERE I LA ERAIZT9\ O BIR T
Bt S LTz, TR, BEOT VA LR R R B IR TOE IO MEOBLUREDE RIS
W9 27 IR A ATRE T 5.

LML, SmERYE DB SIS AT e MDA O T FEHE, B 2 XAEME (creativity) 1XimEE
BRI DB T 22 &N REETHY, ZNOITFEA T LT TR b7, LA,
U D logicality index DEANTEHRY K EIFTIUE B WEWDIDOIT TIERL, By ik
PR TRV A T EB ISR T 2281F, (FO M (5 )) LAEMZ Gz 7= 7Y
F BT DDA N THS. ARENEZFF -T2 VA, SV IVTRIEL 7Rk 2 #i<729
(21, 9.2.1 Hi TR A7 FIFITB W THEA TRV EERIIVER AT R ThH 5.

AWFFETIE, 8.6 Hi TR/, T FUADRILITELIES, SRS DOIRILEL T, (1) F5w
CRMERAR B A R HARML, (2) AEF A TR B2 TRERIC L E AR, (3) FLEAE
THDIFIHESNAIRILOAF 4 IO, 2RO LIS T, YT UAITBIT AR
WONLE ST EIMALTHZENTE. HlziE, 8.6 HiCHRMLI-IOIZ, FKIKITHEmOE U xd
PR T DT DI E BRI THLH— T, LD FET 2O THLHT-
D, [FOIMMEEEGR T AMEIT R, 20X, MBELIARIITK T 5 4 SO4NFIT#EROT-
DDHTARTALELTHIHRIRETHY, #ham D5 CIOPEIZ O W Cilim T N E R e b +2528
PTED.

ARFIEICBITDEEL T, 6.5 #iThfRMLI-ERD, RO ER LITBWTI 2L —H(C
BENDET VAR TELT, ZAODORGE FHHl2 FTRE TRV ENRITHND. ZOREE R
WFD72DITIE, RF I RELIS T I ORE(LTFIEIZBN T, ol —XITHDIAEN T
TTNERBAT DO O FIEERGTH0LERHD.

924 what-if P XEFEZDOEMME

FEATHITRLIZEDIZ, Base Case Scenario % what-if 7047 L7=#% 5, 82% (88/107) Dtk
FIHLU TERMIZIRAET T U4 (Market Expansion Scenario) Z{ERKT I ENTET-. ZUTh
ZC, what-if 3HTABEAFOT UKL TEITT DR, B H I REFMHRSOBEAMHE L T
T 228, BNRIRES T UA OIERICTF 5L T0D. ETHICHR-o7 8K (1K 8.7.1
DILE D) DT, ~NAT VY RO KE M B OREM L ORIA L2280
T&ET. ZOWREALIZ L > TRHERMOE OO 2 il 22 L3 rTREL 72D, 2D I, v 3=l
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— AT WD B DL AT IRV R THD.

LINLRH D, B _REAHERMFZREICRE T 5280%, BiFOT FUA TRRIZE LT
LHftima RS H DI EICE HLIZT2D THDHN, AKITLVZHERIRED TV Z/H<TENTE
HIETTHS. HlxIX, BEFTFVA ETHRIETRVDIRILVAZE 35281285, BEfFO> U4
TIHAEESN TORNE LW A EZEL B I bILD. o, RFIENKSRET D what-if
IHFHZEEAFED L 2L —FHEAEL CODT0IT, BEFEDY T UF NS K& B DR A R 2L
INTERW. T2D5, L2 —FDANIMENRRDGEEIBET HIZTTHY, £DIIalb—
ZTHWBILTWDET APREAL LI EEDIRIAIRAE S F VA LU THRETT 2L TERU.



190 9.3 BETFIEIZIDY T VA HRHTLEDOIRR

9.3 REFEICISVTIFREZEDORRE

AFRSCTIRELCFIEAMATL2LI28oTC, BEFEOY T VA Lo b — 2 &R HL TIRA Y
FTUFEAER T DD HeL 2o, ZoLE, U FUAELFiE, BB FUANERFIE,
BREE ST FIED 3 SO FIEE, YA Ly a2l —FOar T VTR, PLHIICH s
AR T UAISH L CHEA ATEETH 5. LnL, 9.2.4 Fi Tk ~7-2912, what-if /34T 45Tl
what-if 3T ORFHEICED, Gl AR IRAE S F VAR R LT 5 F A L2 — X O R %
ZF 5. THTOIERMT RE R AR LA T T UA DORMITIL, 2.3 B CIlRATZ XN~ ok
R T HZE (AFEME), AN BENDRESET DFERE TR T 528 (AliENE) 233 Fi
D05, Kim L THREL what-if AT FIETIZZO L7220 T VA ORI F A3 T P TEAR0.
ZOHEHE, FELZ what-if 08T TEICIE, (1) what-if 30T OxRET 5 VA R 1 O
Ralb—HZLPFIHL TR, 2) a2l —XTHWLNTWDSET VL, v ab—Ta il
Iz TEIEL2, (3) BEFY T DRKIED HAEZEHERIREL TN, Lol 2305
72D ThD.

TP UA R ORI B, 238 CRLIZTBWW T U BT 52 THD. Fiva X
T 27010, DalEt RO ~Q) e N E VR T DM E N HS. SE(DIZHL T,
B DI R2L —2EFHL TWDLFUAD what-if 2347 FIEEICT 57290121, 5.6 HiCik~<7-
JAZ, AT —% (K 53.1 2R) ZRETHLIEo TR T UAOIERFIEZ LIRS 2
WERDS. BN, X AT IV I T A FIVADOFRITH IS TERWIEEZ BT 5. 2
DFEE R T DT DO OEDDFRELTUE, v FIANTHHT 532 —4%, v 3al—
Tar MM ORI Lo TERTHIENHETFTOND. TOTDITIL, W& LS T VA IR
BERAHAL, P ab—a B 0oL EFIH T2 —2OBMREE BT 22L0%
ZoNn5. FlZIE, 1 HOT 2L —42ZF AL TODTFUAITEBWLT, 2010~2020 2T~
L—& A, 2020~2030 “F|Z(X 22 —# B, 2030~2040 F(21E 32— CEFIHT 5, L)
THWAEHT 5. FEGICKIL T, 9.24 HiCTilk~7=L5IC what-if pH7 CEH J- &%t G4k
JELSMIH ST D EITIZ T, FlOT F VAR FIELRE T HIENEELV. T, &Y
AN VA OFLR A FTREE T75.



9.4 U UARIRTIE L AT 2O NME 191

94 JFIARBRBZECRTLOENNE

FATHITRUIZEDNT, AL CREELT- 0 T VAR SRV AT A, v VA OB %
BRENIRBLT DIENTE, 20, VT VA OBILEL TRIE S, KA R R THILE@LT
B DO A BT AZENTE. KR, VU OmEREE I B I DA AT 4 b
THETEHILIZLY, VI ORI E > THERAHERMTF ThLEREFR R THIENTE,
FIEZ W what-if O80T 3R THIENTE. 2O, KUAT MU F VA OB
RO L CHEHEOBIMIXE W — T, kxR AT — IRV T — BB T U4 ZAER
T LD DR EEZ T T 280D M TIEW D OFEDE S TNV,

O, v UA OB 77 % R Ca—F R FUA OGN A & BRI HfE 5
ZENRGLTIF ARV RTHS. K 8.6.1 DI T VA DIEFEREN L WS EITIE, 4
J=ROEWT HLIA%—H CHMTHZENNETHS. ZOFBEICKL TE, = —P 147
=AW R THILIE S T/ — R E LRI NAEORBEL YET HLERD L. HHIVED
X, ML VA, RS OIRICITEL TV Db o0, —EHOLEEL T UL E T
BE Tl CORWETHD. A LEDF NG 2 — P> THFEL T NI D7
OITIE, #E L FVAELEL TH AT 5720 O REE Y — L L THRET RETHLHEE X
TW%.

*77, T UA TR TR AT AIZ1E Scenario Database & Simulator Database @ 2 D& fEZEL 7~
0, TRk A a7V BB 5 Eb VAT ORI R A SO 57O I EE ThD. Z0
X, UHUARE AR T HTDIE, T—IAT LT TV EIT I a2 —F 5B T D
BEREZATINT 270, 25 2 DOT —H_X—ADOKHER 7] X HZELIE THD.



192 9.4 VAR P AT LOH BN



F10E

K



194 %10 = i

5 10 FE T, AWFIEDRG LS OB DN TR S, ;&RIZ, SR OF ke i iethas 7
UARGHIOWTRET 5.



10.1 ARHFFEDOHE R 195

10.1 KXHROFEH

AWFFETIX, FRfEATBEA LS T 72 UAOIERR S R B EL T UA R OB S A4
EL, ZOTDIT B IR A B R O A SV TR 72, SB1T, 2DV FUAR
B OO OFEEE RIS DI OT T a—F LU T, Fif ettt ST U4 T2 —2 (38
Simulator) OFEARZHERLI=. BEfFOMFIECTIXTFUA OFME, #Eif, TERR, 20T L Ol
72D OFBERIC IO X RITIZEAERFIENTELT, ZO R THTRM R0 B2 L& 2
5.

T UAORF RO KT, R TIIU FOFIEFRETHILE HINEL THRITT-.

1. TP UARGFAFTRME LT3R 272012, AWFE T3k rlaett = VA ORE S 1L
ZIRET D, ZOHFETIIL T VA LR EAE ATREIC T 2LLb18, T UA O PR 7R
fRZIANT T VA B E 2 B L7201, T VA S (LT 5.

2. EROVFUARBUGIEZESN T T IANERE SR T 272018, BBFEOTFTIABIO
PRab— 2O/ RRICT 2720 DTk, VA OmBREE ST F ik, BLOEEFY
FTUAD what-if 5T SHREFIEEZRERT 5.

EROOESH O BITHL T, AL Tl 3S Simulator 2 £ § 570 DRMEEL T, )1
FEEF B REL T AT T A ORGSR IER IR R L. ZOFIEICE SN T
TV G T HIEITE ST, T U OB E DAL TELZEZ R L. Bz, &
FUAOFEIRICE ENDFHELAO72 /0 LR ERH) TRV O X, REEFEREORBIEATREL L
7z,

ST HOHBICH LT, KX TIEEFEOY FIA L2 —H a2 FH A LT 52 L%
HIEL T, v U4 OISR FLRIEIZE SO TEI S T UA OIERRTFIEZ R R L. ZOTFIEIC
FoT, BEFOT VA LEDTFIADEHRICFHI SN TNDI 2L —2 &R LT, BEfFDY
FUA ECHIRSRM 2 HINAE E LI L&Dk 2 7202 — L a WIAT R fEE 72 o T,

VA OB E AT FIETIE, VA O GREE N T 5720 IO BN TOAIRLE &
HAEL, ZORMEFH ATEEE LTz, ZOFE R, > FUAOREGRNE DXL RHREAFOb L ZH
ENTWDODEHMEL T HIENTE T, EBIT, VT UA ORILE FHERMEIC ISV, FRERAIC
i A SCRF T DARMLE R B AL 59 <R Rm A SRR DRI 2 FREEICMEL T2, ZORER, R
BHNIKRL TR RS 82 52 DRHLE, Fiiim & O MO BAMRICEE RS 25 Te R #la X R 7-.

%I, BT UA AR LIz what-if 98T SR TFIEERREL, BAFOT U4 ORHESA
o BNAEIET DT LIRS TIRES FIA A T 2720 D FIELZRSZ L2, Z0 what-if 547



196 10.1 AREFFEOFE

IZEoT, BEFEDOLFUF BT, ox #ini QO SR ST B2 5 DR Z0) Dk A i< o L
NR[REL TR~ T-.



10.2 5 DO 197

10.2 §EDERE

3S Simulator ZSEHIEHZLICEY, FRE TR DR RIGERH B LT T VA Z < T2D1Z
R REFREEL T, LT D 4 ST ons.

o FHDTFTUANERTFIEDRSE

Fift mTREAL R B ORI G WT T, Bt v REME RS LUt Ok 4 2l z > T VAL
LCREIR 35720120, BEFOT T VAL R —2 R L2 oH 7272 T A 2R T 54
N5, AWFFETIRE LRt v BEtE = 3 T VA OREIERFLIR A S DWW TRIRAZR ST U A
DAERZE AR T D012, Dipkeby FUADIERFIREZ UL T2 08N B 5. SHIZ,
FXTRYIOW ST OR Rz FUALL TR FIREE T 2720DI2UE, 74T Fv AT 47T
FERVIXR Y AT AT F VA DO IZONTOVERR R TR & ThD.

o [RFIRAYZFRHE i REAL S B ORI F ik
AHFIETIE, 3.4 BT _72301Z, T UA MO BR ST I TR e R rlREAE 18 %
A L5272 BRIEL TS, ZOWMELDT-DITIE, DriadbbiiE b FIEITHS
WTU T VA O IR EBIR ST AL THS. SHIT, BT FUAZBE ST D5 A XA
FICHEEE DL 2L — 4G BR T 5700, ZNOEHEUNIE T 572DI120% 5.3 Hi Tk _72AT
AT —HDOBFRLMNETHD. 5%, FlEE BRSO AR T REfE S8 2 Lk 5729
(S B IRAE A TE B S DL BB,

o B BFHETTIEIEA Y YA B LU L — 50T — A7 L
FRERTREALRTIE B DI 7 S EESBTD, MELDNE Y 2T B F AR X
BETEHIINCT BIDITHE, TEBMOSLOBAFS T VA BLOS La b — s 2L CRA
AT RETD,

o T UARRFEHNTISN D B BE D He i

Frt il REAL S L T VA OBRGHII M 2 7o AT — 7RV E — N 5L, U4 DIEKIZZE DA
T— IRV — ORI LS TEITT A2 LB BT UL, VAT LAO2—FE YT ¢, FFIZ
VADALET 2 —A L CORBUIEERRETHS. o, V=7 ETE AL FUAEAE
T HDTEB A HD IR FREL TEZLND.



198 10.3 ARAFFED R

103 XHIRDRE

AAFFEORELLT, 3S Simulator 24k % 72 TV BLO 2L — &L TH2 L1200,
10.3.1 IR T IR A AT — IR =3 EnbZ A L35 3S Simulator =T VA%
TERLCTEDT20, 5% DOV T VIR EZ IV DT TEDLEE ZBLND. ST, IO F U4
TERIZIW TR, AR SCTIRE LI T A OREE L IR DWW T TV A O im B 1 2 B i
6T 52828, AT —I RN —R D G ERNCED LN IIFFTED. ZORER, ~ 7Y
FAERRDRFRDAHILE T, INEL DB BEFTZL T VA EAER T 2RO WIFFCE 2.

3S Simulator (%, Bkx 22 Y 7 &R o7 FUA DRI 3R, BIENLD 53T 38223 v 6E
ThD T, Rt ATREAL R E KB D7 I BRSO 9~ _RER ML Ry 7 & i 3757
DI DEB ZTNA.

© Yasuhiro Yamasaki, 2008

10.3.1: 3S Simulator OF|HAA— (X 3.4.3 F48)



e 199

EEE
A 1%, ZLDT5 % O 11245 TEE EFonbo T

FE B THOMMEHIRITIL, TR 5 2 0bles CTHREA GV ELI-. MEH LA
VI ZE i CREICEL LSRRI LFRE L Qe E E LTz, TRAAA RAEZ W72 2D B =EITHL
I HTEGE & TLIZH, MR — O E TS T SIS E B > TV ZE £ L7, WFZEITK,
THEZST, X OVERR T E, B 2 OETEIZHOIEDE TR DENT RAAARZ W IZEELT
ZEIZ, RSEEHN L ET .

BEE-BEITIL, et COIER FIEREIZ O W TR A B S 2 W & E L7~ R E
SEAEDOHFEOBEESITIL, WOLENSNAIINTLE. FT-, IR TOAER T KE B
FEICZRDE LT, RV LE T

ARLOBGEI SO ELL, ARSI (b T2050, TR & 280 (5t
5 AL — TR, IR MRS (e T30 (IR L Ly 5,

AN L THIERAA MW ZIZE XL, fERIGHE (RS A7 DEARIFZERT), AASSC
B (EBRT), BEARIFEIR (FOXREE), WHFBERIRE (PERAT), dpfiszi (), A

= ([F) ICRE# O -LET.

HEAAFZESRIC BT, AIFZE2 L HICEd TE- LIRS K, IIIGRERK, KR K, 2
LG RIREA K, fIAHRERLOERIL, L THHRLWEDOTL.

HE FHAFTE SR DAL /=121, IR DEREDSVCHFZEIZBT 2T 4 Ay ar O TGS
W20 ELT-. ZITEENO - LT,

WIEETOEFEE XA TWEEELL, FHEMIER DI T EFSA, THE M B OHH
IREEESAMTEHN N L ET.

RRIZ, TNETONEAE 2 XA TNEFIRIEHO T 2R LW EBNET,



200 e

7¥, AFFROBRO—EIL, STHE AR e & A4, EAENFIE(A) (No. 20246130)
RO ONZRERIIFZE B 48 (No. 21-316) DB AT 7=t DT . 1L, 2007~2008
2T TSR AR T R B XA T 0l T L DTV AT LT AL D720 D X TN
MBE R 71y =7 MZIBVW T RA (Research Assistant) &L CEASHVELT-. F7-, 2009~2010 4
FEWZ/NT T, BARAHREA S RIAFTE R (DC2) &L COM) B AR X0 Bh A 32 1 F £L
7-.



2% 3K 201

& X Ek

[1] Meadows, D.H., Randers, J., and Meadows, D., The Limits to Growth, Universe Books, New
York, N.Y., (1972).

2] ZIE, TROTDOEIEHAM, f#, F0, (1998).

[3] ZHEMW, 21 AL OBRBETHI L H, L, HL, (2000).

[4] Ichinose, T. and Yasui, L., “Future Scenarios: Predicting Our Environmental Future,” Himiyama,
Y. (ed.), Regional Sustainable Development Review: Japan, Encyclopedia of Life Support
Systems (EOLSS) Publishers, Paris, France, (2004).

[5]1 #HNskz, 77/77a—7, T¥ERES, Hi, (1993).

[6] Tomiyama, T., “The Post Mass Production Paradigm,” Proceedings of EcoDesign ‘99: First
International Symposium on Environmentally Conscious Design and Inverse Manufacturing,
Tokyo, Japan, (1999), pp. 162-167.

[7] World Commission on Environment and Development (WCED), Our Common Future, Oxford
University Press, Oxford, (1987).

[8] Daly, H.E., Economics in a Full World, Scientific American, September 2005, (2005).

[9] Intergovernmental Panel on Climate Change, Climate Change 2007: Synthesis Report,
Contribution of Working Groups I, II, III to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change (IPCC), Geneva, Switzerland, (2007).

[10] International Energy Agency (IEA), World Energy Outlook 2009, IEA Publications, Paris,
France, (2009).

[11] Va5 =, AAMRRFEE O T UA— " BALRE T0%HIKOE R, AT TIERRt,
HU, (2008).

[12] faf R, RS, @GR, [MBEKEREERBEA~OFIAT 7 e—F ], hARPSmE,
No.678 / VII-19, (2001), pp. 1-11.

[13] FRFPEHEA, BINEMS~ > 2009, B /L% — - EEE BT G B S A (NEDO),

(2009), http://www.nedo.go.jp/roadmap/index.html.

[14] Seliger, G, Kim, H.J., Kernbaum, S., and Zettl, M., “Approaches to Sustainable
Manufacturing,” International Journal of Sustainable Manufacturing, Vol. 1, No. 1-2, (2008),
pp- 58-77.

[15] Kishita, Y., Kunii, E., Fukushige, S., Umeda, Y., and Fujimoto, J., “Scenario Analysis of Global
Resource Circulation with Traceability Index Targeting Sustainable Manufacturing,”

International Journal of Automation Technology (IJAT), Vol. 3, No. 1, (2009), pp. 3-10.



202 23 3Lk

[16] Kishita, Y., Fukushige, S., Umeda, Y., and Fujimoto, J., “Modelling, Analysis and Risk
Evaluation of Resource Circulation in Asia,” [International Journal of Environmental
Technology and Management (IJETM), Vol. 11, No. 4, (2009), pp. 290-318.

[17] Kahn, H. and Weiner, A.J., The Year 2000: A Framework for Speculation on the Next
Thirty-Three Years, The Macmillan Co., New York, NY, (1967).

[18] DeWeerd, H., Political Military Scenarios, The Rand Paper Series P-3535, the RAND
Corporation, Santa Monica, CA, (1967).

[19] Glenn, J.C. and the Futures Group International, “Scenarios,” Glenn, J.C. and Gordon, T.J.
(eds.), Futures Research Methodology-V2.0, AC/UNU Millennium Project, Washington, D.C.,
(2003).

[20] Peterson, G., Cumming, G., and Carpenter, S.R., “Scenario Planning: A Tool for Conservation in
an Uncertain World,” Conservation Biology, Vol. 17, No. 2, (2003), pp. 358-366.

[21] RAND, Scenarios for Examining Civil Aviation Infrastructure Options in the Netherlands,
European-American Centre for Policy Analysis, (1997).

[22] Schwartz, P., The Art of the Long View, Doubleday, New York, (1991).

[23] Bood, R.P. and Postma, T.J.B.M., Scenario Analysis as a Strategic Management Tool,
University of Groningen, Research Institute SOM (Systems, Organisations and Management),
(1998).

[24] Raskin, P., Monks, F., Ribeiro, T., van Vuuren, D., and Zurek, M., “Global Scenarios in
Historical Perspective,” Findings of the Scenarios Working Group (ed.), Ecosystems and
Human Well-Being: Scenarios, Millennium Ecosystem Assessment Series Volume 2. Scenarios,
Island Press, Washington, D.C, (2005), pp. 35-44.

[25] Alcamo, J., “Scenarios as Tools for International Environmental Assessments,” Ribeiro, T. (ed.),
Environmental Issue Report, No. 24, European Environmental Agency, Copenhagen, Denmark,
(2001).

[26] van Notten, P., Rotmans, J., van Asselt, M.B.A., and Rothman, D.S., “An Updated Scenario
Typology,” Futures, Vol. 35, No. 5, (2003), pp. 423-443.

[27] Gallopin, G.,, Hammond, A., Raskin, P., and Swart, R., Branch Points: Global Scenarios and
Human Choice, Polestar Series Report no. 7, Stockholm Environment Institute (SEI), Boston,
(1997).

[28] Rausch, E. and Catanzaro, F., “Simulation and Games in Futuring and Other Usess,” Glenn, J.C.
and Gordon, T.J. (eds.), Futures Research Methodology-V2.0, AC/UNU Millennium Project,
Washington, D.C., (2003).

[29] Borjeson, L., Hojer, M., Dreborg, K., Ekvall, T., and Finnveden, G., “Scenario Types and
Techniques: Towards a User’s Guide,” Futures, Vol. 38, No. 7, (2006), pp. 723-739.

[30] Robinson, J., “Futures under Glass: A Recipe for People Who Hate to Predict,” Futures, Vol. 22,



23 3Lk 203

No. 8, (1990), pp. 820-842.

[31] Robert, K.H., Schmidt-Bleek, B., Aloisi de Larderel, J., Basile, G, Jansen, J.L., Kuehr, R., Price
Thomas, P., Suzuki, M., Hawken, P, and Wackernagel, M., “Strategic Sustainable
Development—Selection, Design and Synergies of Applied Tools,” Journal of Cleaner
Production, Vol. 10, No. 3, (2002), pp. 197-214.

[32] Dreborg, K., “Essence of Backcasting,” Futures, Vol. 28, No. 9, (1996), pp. 813-828.

[33] WA=, RAMEE, HEEREPRI, T3y 7%y A7 40 7LD LR (L A2 SEHL O SRR 1,
HIEKERBE, Vol. 12, No. 2, (2007), pp. 161-169.

[34] United Nations Environment Programme (UNEP), Global Environment Outlook 3, Earthscan,
London, (2002).

[35] Alcamo, J., Kreileman, G.J.J., Bollen, J.C., van den Born, GJ., Gerlagh, R., Krol, M.S., Toet,
AM.C., and de Vries, H.J.M., “Baseline Scenarios of Global Environmental Change,” Global
Environmental Change, Vol. 6, No. 4, (1996), pp. 261-304.

[36] Stigliani, W.M., Brouwer, FM., Munn, R.E., Show, R.-W., and Antonowsky, M., “Future
Environments for Europe: Some Implications of Alternative Development Paths,” The Science
of the Total Environment, Vol. 80, No. 1, (1989), pp. 1-102.

[37] World Business Council for Sustainable Development (WBCSD), Exploring Sustainable
Development: WBCSD Global Scenarios 2000-2050 Summary Brochure, WBCSD, London,
(1997).

[38] Cosgrove, W.J. and Rijsberman, F., World Water Vision: Making Water Everybody's Business,
Earthscan/Thanet Press, London, (2000).

[39] Carpenter, S., Pingali, P., Bennett, E., and Zurek, M., “Ecosystems and Human Well-Being:
Scenarios - Findings of the Scenarios Working Group” Millennium Ecosystem Assessment
Series Vol. 2, Island Press, Washington, D.C., (2005).

[40] Geyer, A., Scapolo, F., Boden, M., Dory, T., and Ducatel, K., The Future of Manufacturing in
Europe 2015-2020: The Challenge for Sustainability, European Commission, (2003).

[41] HURURS: RCAST BLIRBEAL IT #x T — 2 FRIBH B E AT 72—, 2050 LR L2
DIATAZAN—IT #2 DT TP A —, A (), Eil, HE, (2007).

[42] MEAE —, JIEBUE, BIEtEd, FREERER, MRS Z, AR, BHE, s, &
Fthi—, NEASROER - FEFY 7 n— B L OGRS - BB HLL 2T K350
T =0 T, RS FRSCEE, Vol. 65, No. 1, (2009), pp. 44-56.

[43] DeLeon, P., Scenario Designs: An Overview, R-1218-ARPA, The RAND Corporation, Santa
Monica, CA, (1973).

[44] Shell International, Scenarios: An Explorer's Guide, (2003).

[45] WLHFIEH, A B 7%, FEE VAT T =07, WPEERFEHEAL, B, (2002).



204 23 3Lk

[46] O’Brien, F.A., “Scenario Planning - Lessons for Practice from Teaching and Learning,”
European Journal of Operational Research, Vol. 152, No. 3, (2004), pp. 709-722.

[47] Wack, P., “Scenarios: Uncharted Waters Ahead,” Harvard Business Review, Vol. 63, (1985), pp.
73-89.

[48] Millett, S., “The Future of Scenarios: Challenges and Opportunities,” Strategy & Leadership,
Vol. 31, No. 2, (2003), pp. 16-24.

[49] Wilkinson, L., “How to Build Scenarios,” Scenarios: The Future of the Future, Special Wired
Edition, (1995), pp. 77-81.

[50] Jager, J., Rothman, D., Anastasi, C., Kartha, S., and van Notten, P., Scenario Development and
Analysis, Pintér, L., Swanson, D., and Chenje, J. (eds.), GEO Resource Book: A Training
Manual on Integrated Environmental Assessment and Reporting, UNEP and IISD, Winnipeg,
Canada, (2007).

[51] de Jouvenel, H., “A Brief Methodological Guide to Scenario Building,” Technological
Forecasting and Social Change, Vol. 65, No. 1, (2000), pp. 37-48.

[52] Quist, J. and Vergragt, P., “Past and Future of Backcasting: the Shift to Stakeholder
Participation and a Proposal for a Methodological Framework,” Futures, Vol. 38, No. 9, (2006),
pp. 1027-1045.

[53] Mander, S.L., Bows, A., Anderson, K.L., Shackley, S., Agnolucci, P., and Ekins, P., “The
Tyndall Decarbonisation Scenarios-Part I: Development of a Backcasting Methodology with
Stakeholder Participation,” Energy Policy, Vol. 36, No. 10, (2008), pp. 3754-3763.

[54] Carlsson-Kanyama, A., Dreborg, K.H., Moll, H.C., and Padovan, D., “Participative
Backcasting: A Tool for Involving Stakeholders in Local Sustainability Planning,” Futures, Vol.,
40, No. 1, (2008), pp. 34-46.

[55] Bishop, P., Hines, A., and Collins, T., “The Current State of Scenario Development: An
Overview of Techniques,” Foresight, Vol. 9, No. 1, (2007), pp. 5-25.

[56] Coyle, R.G.,, “Morphological Forecasting - Field Anomaly Relaxation (FAR),” Glenn, J.C. and
Gordon, T.J. (eds.), Futures Research Methodology-V2.0, AC/UNU Millennium Project,
Washington, D.C., (2003).

[57] Ward, E. and Schriefer, A.E., “Dynamic Scenarios: System Thinking Meets Scenario Planning,”
Fahey, L. and Randall, R.M. (eds.), Learning from the Future, John Wiley & Sons, New York,
(2003), pp. 140-156.

[58] Sterman, J.D., Business Dynamics: Systems Thinking and Modeling for a Complex World,
McGraw-Hill, Boston, (2000).

[59] Weihrich, H., “Daimler-Benz’s Move towards the Next Century with the TOWS Matrix,”
European Business Review, Vol. 93, (1993), pp. 4-11.

[60] Kondoh, S., “Proposal of a Cause-effect Pattern Library for Realizing Sustainable



23 3Lk 205

Development,” Proceedings of EcoDesign 2009, OS-1M-6, Sapporo, (2009), CD-ROM.

[61] Hanaoka, T., Kawase, R., Kainuma, M., Matsuoka, Y., Ishii, H., and Oka, K., Greenhouse Gas
Emissions Scenarios Database and Regional Mitigation Analysis, CGER-D038-2006, National
Institute for Environmental Studies, Japan, (2006).

[62] Albert, C., “Participatory Scenario Development for Supporting Transitions towards
Sustainability,” Proceedings of 2008 Berlin Conf. on the Human Dimensions of Global
Environmental Change “Long-Term Policies: Governing Social-Ecological Change”, (2008).

[63] Glenn, J.C., “Participatory Methods,” Glenn, J.C. and Gordon, T.J. (eds.), Futures Research
Methodology-V2.0, AC/UNU Millennium Project, Washington, D.C., (2003).

[64] Alcamo, J., Kok, K., Busch, G., Priess, J.A., Eickhout, B., Rounsevell, M., Rothman, D.S., and
Heistermann, M., “Searching for the Future of Land: Scenarios from the Local to Global
Scale,” Lanbin, E.F. and Gerist, H. (eds.), Land-Use and Land-Cover Change: Local Processes
and Global Impacts, Springer-Verlag, Berlin, (2008), pp. 137-155.

[65] HEH W, [Hgi T hett s FUA T Ial—2ar O EMEL T Fa—TF |, =a7 12 2008
xRy iR R SUEE, A12-1, B, (2008), CD-ROM.

[66] H)1BL.Z, &S, &itF—bO 3O —, Bk K FHERMS, H, (2000).

[67] HHLZ, T—XERGHF e, MM, Vol. 45, No. 8, (1979), pp. 20-26.

[68] Takeda, H., Veerkamp, P., Tomiyama, T., and Yoshikawa, H., “Modeling Design Processes,” A1
Magazine, Vol. 11, No. 4, (1990), pp. 37-48.

[69] WIS, ExFHmFEFR R i, 1990 4R RN R T2t JERUE B AR T2 R i+
A L, (1991).

[70] MindTools, “What If”” Analysis: Making Decisions by Exploring Scenarios,
http://www.mindtools.com/pages/article/mnewTED_76.htm.

[71] Umeda, Y., Nishiyama, T., Yamasaki, Y., Kishita, Y., and Fukushige, S., “Proposal of
Sustainable Society Scenario Simulator,” CIRP Journal of Manufacturing Science and
Technology, Vol. 1, No. 4, (2009), pp. 272-278.

[72] Umeda, Y., “Sustainable Society Scenario Simulator Toward Sustainable Manufacturing (1st
Report) — Needs and Approaches to Sustainable Society Scenario Simulation —,” Proceedings of
EcoDesign 2009: 6th International Symposium on Environmentally Conscious Design and
Inverse Manufacturing, OS-1M-3, Sapporo, Japan, Dec 7-9, (2009), CD-ROM.

[73] International Energy Agency (IEA), World Energy Outlook 2004, IEA Publications, Paris,
France, (2004).

[74] ESZERBENFIERT, HAROIREZNRA APEH BT —2(1990~2008 4FHE)fEE fiE, =R
HAA LN, (2010), http://www-gio.nies.go.jp/aboutghg/nir/nir-j.html.

(751 KEPA R, Rl TREAER S T UA ORGET T m B ADIRE, 2009 45K HCRFRF B T




206 23 3Lk

FERHERR T BUE 150 3L, (2010).

[76] FHAER, RFERy T —2% TR il tE e o VARG SR FIEOREE, 2009 4
RPR R 5 T80 F B T2 A2 2656 3L, (2010).

[77] Kainuma, M., Matsuoka, Y., Hibino, G., Shimada, K., Ishii, H., Matsui, S., and Morita, T.,
“Application of AIM/Enduse Model to Japan,” Climate Policy Assessment, Springer-Verlag,
Tokyo, Japan, (2003), pp. 155-176.

[78] Eckstein, R., XML Pocket Reference, O’Reilly & Associates Inc., Sebastopol, CA, (1999).

[79] KT, IIZRTEL, KEAE, MEE—, fHEE, [H e fE €0 RZBITmiT7
Fri TR T UA L2 b —ZOBIR(HE 2 ) —2 T VA L2 — X DOEHRHUIC L L8
T UFDOIER—, K L5435, Vol. 76, No. 6, (2010), pp. 694-699.

[80] FnHHAZE, A THIT, KEAR, MEHE—, MEHE, [FHrEAR 2 —aror
DD FUAREEFLRIEDRECER 9 W)—R R AR NI — 2% FIWHTH S T VA OIER—,
FE# TR R i =i iem U, C03, &k, (2010), pp. 175-176.

[81] Ram, R.V.S. and Devi, S.L., “Clause Boundary Identification Using Conditional Random
Fields,” Proceedings of the 9th International Conference on Computational Linguistics and
Intelligent Text Processing, Haifa, Israel, (2008), pp. 140-150.

[82] FLILHEEZ, ML, REEFIE, Mok, [HAREESTAMH 7 12T L CBAP OB FELFE
fili ], EARSFEALEL, Vol. 11, No. 3, (2004), pp. 39-68.

[83] Senin, N., Wallace, D.R., and Borland, N., “Distributed Object-Based Modeling in Design
Simulation Market Place,” ASME Journal of Mechanical Design, Vol. 125, No. 1, (2003), pp.
2-13.

[84] A HEE, Steven Kraines, [E7 /VHEAHARIZIVEEE T VA B X7 1548k CO2 Hl
Bzl —rar], TRLF—ERFRE 23 Bl gL F— AT bGff i Bl 7 7L
> AR SCEE, (2007), pp. 159-162.

[85] A X, Steven Kraines, [E7 /VHA A LVEECE 7 VA B E7-EHN CO2 HITH
Ralb—iar ], TRAXF—EREEE 24 BIm L=V AT A RE BB 77
AT R U, (2008), pp. 223-226.

[86] W3C, XSL Transformations (XSLT) Version 1.0, Clark, J. (ed.), W3C Recommendation 16

November, 1999, (1999), http://www.w3.org/TR/xslt.
[87] Haynes, S.R., Back, PM., and Carroll, J.M., “Scientific Design Rationale,” Artificial

Intelligence for Engineering Design, Analysis and Manufacturing, Vol. 22, No. 4, (2008), pp.
359-373.

[88] Moran, T.P. and Carroll, J.M., Design Rationale: Concepts, Techniques, and Use, Lawrence
Erlbaum Associates, Mahwah, (1996).



23 3Lk 207

[89] Harary, F., Graph Theory, Addison-Wesley Publishing Company Inc., Reading, (1969).

[90] Analysis-one, http://www.analysis-one.com/.

[91] Matsumoto, M., Kondoh, S., Fujimoto, J., and Masui, K., “A Modeling Framework for the
Diffusion of Green Technologies,” In: Sherif, M.H. and Khalil, T.M. (eds.), Management of
Technology Innovation and Value Creation: Selected Papers from the 16th International
Conference on Management of Technology, World Scientific Publishing Company, Singapore,
(2008), pp. 121-136.

[92] O EE—HE, A v hry— 1%, A —2th B, (2005).

[93] Yoshikawa, H., Tomiyama, T., Kiriyama, T., and Umeda, Y., “An Integrated Modelling
Environment Using the Metamodel,” Annals of the CIRP, Vol. 43, No. 1, (1994), pp. 121-124.

[94] List, D., “Scenario Network Mapping,” Journal of Futures Studies, Vol. 11, No. 4, (2007), pp.
77-96.



208 23 3Lk



RFK L 209

F IR X

() LR LB D H DI R im I *E 2 LTz,

[RERX (EHEM)

1.

3%,

4%,

5%

Yusuke Kishita, Bi Hong Low, Shinichi Fukushige, Yasushi Umeda, Atsushi Suzuki and Takao
Kawabe, “Checklist-Based Assessment Methodology for Sustainable Design,” ASME J.
Mechanical Design, Vol. 132, No. 8, (2010). (in press)

LOW BIHONG, A TH#IT, fEE—, MM, SR, JIBBMEY, TE M EBRERER
FHF oy ZUANDIER FEICB 32098 ), #6573 58. (in press)

AR THIT, IR, KEAR, WEE—, M, TR eGS0 LR ITmiT 7
Rt ATREFE R T U AT R2 L —ZOBFE(ES 2 ) — T VA L2 — X DI L L8
TFUADOIERR—, 5 15458, Vol. 76, No. 6, (2010), pp. 694-699.

AR THIT, IR, KR, mEE—, M, TR RE O LB ITmIT 7z
Fife TREAE R T UA T2 b —ZOBFE (G 1 #H)—Er7e s T UA LR IS <Gm g
EOHT—, T %455%E, Vol. 75, No. 8, (2009), pp. 1029-1035.

Yasushi Umeda, Takeshi Nishiyama, Yasuhiro Yamasaki, Yusuke Kishita and Shinichi
Fukushige, “Proposal of Sustainable Society Scenario Simulator,” CIRP J. Manufacturing
Science and Technology, Vol. 1, No. 4, (2009), pp. 272-278, doi:10.1016/j.cirpj.2009.05.005.
Yusuke Kishita, Shinichi Fukushige, Yasushi Umeda and Jun Fujimoto, “Modelling, Analysis
and Risk Evaluation of Resource Circulation in Asia,” Int. J. Environmental Technology and
Management (IJETM), Vol. 11, No. 4, (2009), pp. 290-318.

Yusuke Kishita, Eisuke Kunii, Shinichi Fukushige, Yasushi Umeda and Jun Fujimoto, “Scenario

Analysis of Global Resource Circulation with Traceability Index Targeting Sustainable

Manufacturing,” Int. J. Automation Technology (IJAT), Vol. 3, No. 1, (2009), pp. 3-10.

FRENGASC-EE (EH:M)

1*.

[AYay

AT, Y, TRkt rla
(2010), pp. 2238-2242.

T VA OREECEAERR S |, §HE T, Vol. 15, No. 1,

Yasushi Umeda and Yusuke Kishita, “Toward the Sustainable Circulation of Products among
Asian Countries,” Tohru Morioka, Kazuhito Haruki and Helmut Yabar (eds), Transition to a

Resource-Circulating Society, Osaka University Press, Osaka, Japan, (2007), pp. 65-76.



210

=

EfRFEEER (ILR—/—FEHRMT)

1*

4%,

5*.

Yusuke Kishita, Yuji Mizuno, Shinichi Fukushige and Yasushi Umeda, “Development of
Sustainable Society Scenario Simulator - Connecting Scenarios with Associated Simulators,”
Proc. of 17th CIRP International Conference on Life Cycle Engineering 2010, Hefei, China,
May 19-21, (2010), pp. 402-407.

Yusuke Kishita, Bi Hong Low, Shinichi Fukushige, Yasushi Umeda, Atsushi Suzuki and Takao
Kawabe, “Checklist-based Assessment Method for Environmentally Conscious Design,” Proc.
of the 5th International Conference on Leading Edge Manufacturing in 21st Century (LEM21),
D26, Osaka, Japan, Dec 2-4, (2009), CD-ROM.

Yusuke Kishita, Bi Hong Low, Shinichi Fukushige, Yasushi Umeda, Atsushi Suzuki and Takao
Kawabe, “Proposal of an Ecodesign Assessment Methodology by Using a Weighted Checklist,”
Proc. of ASME 2009 International Design Engineering Technical Conferences & Computers
and Information in Engineering Conference (IDETC/CIE 2009): 14th Design for
Manufacturing and the Life Cycle Conference (DFMLC), DETC2009-86202, San Diego,
California, Aug 30-Sep 2, (2009), CD-ROM.

Yuji Mizuno, Yusuke Kishita, Yasuhiro Yamasaki, Shinichi Fukushige and Yasushi Umeda,
“Structural Description Method of the Sustainable Society Scenarios for Scenario Design,”
Proc. of the 17th International Conference on Engineering Design (ICED), Stanford, California,
Aug 24-27, (2009), pp. 2-475-2-486, CD-ROM.

Yusuke Kishita, Yasuhiro Yamasaki, Yuji Mizuno, Shinichi Fukushige and Yasushi Umeda,
“Development of Sustainable Society Scenario Simulator - Structural Scenario Description and
Logical Structure Analysis,” Proc. of 16th CIRP International Conference on Life Cycle
Engineering 2009, Cairo, Egypt, May 3-6, (2009), pp. 361-366.

Yusuke Kishita, Shinichi Fukushige, Yasushi Umeda and Jun Fujimoto, “Scenario Analysis of
Sustainability in Global Resource Circulation,” Proc. of the 4th International Conference on
Ubiquitous Robots and Ambient Intelligence (URAI), Pohang, Korea, Nov 22-24, (2007), pp.
311-316, CD-ROM.

EFRPEER RIREEDH)

1.

2%,

Kazutoshi Tsuda, Bi Hong Low, Toyohiko Nakakubo, Yusuke Kishita, Keishiro Hara and
Yasushi Umeda, “Scenario Analysis of Sustainable Society Based on Urban-Rural Partnerships
in Japan,” Proc. of EcoBalance 2010: Towards & Beyond 2020, Tokyo, Japan, Nov 9-12,
(2010). (accepted)

Yusuke Kishita, Yuji Mizuno, Maki Hirosaki, Haruna Wada, Shinichi Fukushige and Yasushi
Umeda, “Supporting Scenario Design for Creating Visions of Sustainable Manufacturing

Industry,” Proc. of CARE INNOVATION 2010, Vienna, Austria, Nov 8-11, (2010). (accepted)



ReFih 3L 211

3%,

6%*.

7*.

9%.

10.

11.

Yusuke Kishita, Yuji Mizuno, Maki Hirosaki, Haruna Wada, Shinichi Fukushige and Yasushi
Umeda, “A Holistic Approach to Computer-Aided Scenario Design Targeting Sustainable
Manufacturing,” Proc. of APMS 2010 International Conference, Como, Italy, Oct 11-13, (2010).
(accepted)

Eisuke Kunii, Yusuke Kishita, Shinichi Fukushige and Yasushi Umeda, “A Trial for Describing
Long-term Scenarios Toward Sustainable Resource Circulation,” Proc. of EcoDesign 2009: 6th
International Symposium on Environmentally Conscious Design and Inverse Manufacturing,
GT3-3E-8, Sapporo, Japan, Dec 7-9, (2009), CD-ROM.

Bi Hong Low, Yusuke Kishita, Shinichi Fukushige, Yasushi Umeda, Atsushi Suzuki and Takao
Kawabe, “Proposal of an EcoDesign Assessment Methodology with a Weighted Checklist,”
Proc. of EcoDesign 2009: 6th International Symposium on Environmentally Conscious Design
and Inverse Manufacturing, GT2-2D-3, Sapporo, Japan, Dec 7-9, (2009), CD-ROM.

Yuji Mizuno, Yusuke Kishita, Shinichi Fukushige and Yasushi Umeda, “Sustainable Society
Scenario Simulator toward Sustainable Manufacturing (3rd Report) - Dynamic Connection
between Scenarios and Simulators -,” Proc. of EcoDesign 2009: 6th International Symposium
on Environmentally Conscious Design and Inverse Manufacturing, OS-1M-5, Sapporo, Japan,
Dec 7-9, (2009), CD-ROM.

Yusuke Kishita, Yuji Mizuno, Shinichi Fukushige and Yasushi Umeda, “Sustainable Society
Scenario Simulator toward Sustainable Manufacturing (2nd Report) - Scenario Structuring for
Logical Structure Analysis -,” Proc. of EcoDesign 2009: 6th International Symposium on
Environmentally Conscious Design and Inverse Manufacturing, OS-1M-4, Sapporo, Japan, Dec
7-9, (2009), CD-ROM.

Eisuke Kunii, Yusuke Kishita, Shinichi Fukushige and Yasushi Umeda, “Approach for
Describing Long-term Scenarios toward Sustainable Resource Circulation in Asia,” Proc. of the
10th International Symposium on East Asian Resources Recycling Technology (EARTH), T1-04,
Jeju, Korea, Nov 3-4, (2009), pp. 38-41.

Yusuke Kishita, Yuji Mizuno, Shinichi Fukushige and Yasushi Umeda, “Formalizing
Sustainability Scenarios for Supporting Composition and Scientific Analysis,” Proc. of 2009
RISS International Conference: Sustainability Transition - International Research Initiatives
towards Resource-Circulating Societies, Osaka, Japan, July 22-23, (2009), pp. 109-112.

Yusuke Kishita, Eisuke Kunii, Shinichi Fukushige, Yasushi Umeda and Jun Fujimoto,
“Scenario Analysis for Sustainable Global Resource Circulation with Traceability Index,” Proc.
of Electronics Goes Green 2008+, Berlin, Germany, Sep 8-10, (2008), pp. 805-811.

Yusuke Kishita, Tatsuro Shinohara, Shinichi Fukushige, Yasushi Umeda and Jun Fujimoto,
“Scenario Analysis toward Sustainable Resource Circulation in Asian Countries,” Proc. of

EcoDesign 2007: 5th International Symposium on Environmentally Conscious Design and



212

12.

KT

Inverse Manufacturing, OS1-4, Tokyo, Japan, Dec 10-13, (2007), CD-ROM.

Yusuke Kishita, Tatsuro Shinohara, Shinichi Fukushige, Yasushi Umeda, Jun Fujimoto and
ZhiDong Li, “Simulation of Resource Circulation among Asian Countries Considering Risks,”
Proc. of the 9th International Symposium on East Asian Resources Recycling Technology

(EARTH), Sendai, Japan, Oct 29-31, (2007), pp. 39-42.

ERNFSEER (EHEE

1*.

2%,

3%,

5%

6%*.

7.

AR, K THIAr, KEAR, @EE—, HHE, [FTEtaiIab—iarolk
DD F VA REEFLIRIEDIRZR(EF 9 W) — KRRy T — 7% BB VA OFER—,
K L R RS I 2 Ham SC2E, C03, #i%, 3 A 16 H-18 H, (2010), pp.
175-176, CD-ROM.

R, KEAR, mEE—, A, (Rt asab—ar0izdor U4
HEIE LR TE DI R (5 8 ) —what-if PHTIZFE D7 U T VA OIERS R —), 5 LS
BERS PRI S G SCHE, C02, B5E, 3 H 16 H-18 H, (2010), pp. 173-174,
CD-ROM.

R TEHIT, KEAR, fmEE—, MHEE, TR et CmiT 72 VA O ER LR
LEOTEE ), 519 [BERGEH LT A7 AEMEEE, h#E, 10 A 28 H-30 H, (2009), pp.
577-582, CD-ROM.

e LE—E, BTEHERS, BERVEE], mRERE, K Tgor, [HEmSG T EERAY 2
WEED T 0Z INT YA ], 5519 MIEgEE LaE- A7 NP 2, i, 10 H 28 H-30
H, (2009), pp. 250-252, CD-ROM.

KEAR, RTHA, WEE—, R, (Rt asIab—ar0izdbor U4
HEIEFLRIEDIRECER 7 #)—2 T VA OREERLR I IS WS T UA OIER—], 5
LRI RS FTERS RHGm SC8E, #7,9 H 10 B-12 H, (2009), pp. 1021-1022.

I ZR5E, AT, KEAH, RER—, R, [FHiTgtaiar—iarok
DO F VA REEFLIRIEDTERCH 6 H)—2 2L —FXDT — AT =AW =#H 40
TER—], FE# LR R IR SR U, 174, 1A 3 H 11 B-13 H, (2009),
pp. 673-674.

AT, IR, KEAHE, mEL—, fHEHE, [FiTEtaiIar—iarolk
DO FIVAREELIRIEDOTRECE 5 )— T VA DOREEE AW in B E O T—), K
B TP BRI R PRI S R SUHE, 173, O, 3 A 11 H-13 H, (2009), pp. 671-672.
LOW BI HONG, A& F#J1, tREE—, MM, SARE, JIBES, B S EREERLE
BT =y ZUANOE M FIEICBT DM, W LR R I I 2 S R SR,



RF L 213

10*.

11*.

12.

13%*,

14*.

15*.

16*.

17.

18.

165, 5,3 H 11 H-13 H, (2009), pp. 663-664.

B, K T, MEE -, MEEYE, TR TaE7er m— LR R AR O T2 DL —
FEVT AR ), =37 A1 2008 Vv /v R U A, B23-1, HA( 12 A 11
H-12 H, (2008), CD-ROM.

IIRFZREL, KEAR, K THIr, WMEE—, MR, [Ftrertas U4 omErRGT
WEDOIREE 2 )~ F VAL 2L — 2O~ |, =aT A 2008 Py Ry
A A12-4, 5,12 A 11 B-12 H, (2008), CD-ROM.

KEFER, A THA, IWIRE, @EE—, fEHE, [Ftretas U4 oErET
WIEDIRECE 1 M)~ T VAR EIREREED /3T~ 1, =37 P A 2008 T/ i
RUT A, A12-3, B, 12 H 11 B-12 H, (2008), CD-ROM.

B, AN TR, MEE -, MEEE, TR a7 v — SRR IS 7o U A4y
BFrebb—He U731, FE5 LR PN E SR Sk, Hes, ilfA, 9 A
17 H-19 H, (2008), pp. 621-622.

ARTHIT, IERE, KEAR, BER—, MRS, RAOLS, A, [Hktrets
TRal—var DD OTFUAEETRIRIEOREE 4 H)— U4 L2 — X Ok
—1, WE LR R iras i S U, He2, v, 9 A 17 H-19 H, (2008), pp.
619-620.

LAy 2855, MEFYE, B —, K E#A, KEAE, TR iethas U4 lar—4
DI DU T VA REEFLIRIEDTRE, 2008 4 H A AR FRAR, 3314, ik, 8 H 3
H-7 H, (2008).

KEAR, WEILRE, ISR, R THA, HHE, fEE—, [FrEtsiar—
2 ar DD DU F VA REIETTRIEDRECGH 3 M) —sB ML~ DORRBEROAH—1,
8 L AR 2 R I i o e 1 im SCER, J63, IR, 3 A 17 H-19 H, (2008), pp.
861-862.

PGS, IR ZREE, KB AR, AT, MR, mEE—, [Fk et ol —
2 ar OOV T VA REETIRIEOIRE (5 2 ) —> FUA LA nDH AT F U HEIED
INT—1, K L P aE R IR SCE, 162, JIIIR, 3 4 17 H-19 H, (2008),
pp. 859-860.

AR THA, FEERR, MM, MEE—, AR, [7U7IC860 DR Taee B IRIE B O
I 23 VA OIERR LM |, K% T2k RS AN A R SUE, G47,
JEJI,9 A 12 H-14 H, (2007), pp. 511-512.

K TF#I, HEMES, BEATE, Li ZhiDong, [VAZZ W7 O TICRBITDEIRIER DT T LV



214 RE KL

LRI, Hi% TR R PTG SOk, BO9, TRV, 9 A 20 H-22 11,
(2006), pp. 87-88.

RRI—FER RREBEDH)

1*. Yusuke Kishita, Yasuhiro Yamasaki, Yuji Mizuno, Shinichi Fukushige and Yasushi Umeda,
“Structural Scenario Description for Sustainable Society Scenario Simulation,” International

Conference on Sustainability Science 2009, Tokyo, Japan, Feb 5-7, (2009).



