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Steenberghen ©(2008)191%, BRI D Eiigis DA AR EI O B k9~ 5 FEREZ | B
W, FEaRRE ., Bl - BB O =D DOBLRN DL T\ D, BURHE OREREE S LTiX
OFRIEH A OWiE BRI ~OM 2 E T 2 k508 et, BERRWZ & @Wﬁf%ﬁ
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1.3. BFEDIRILF—FETIVIZE T 5B HERBOEREDRKRLS

ZI T, KIBEEEXPBROF N/ E THOW LTV D= R F—FT LT, 1.2 THEAE
L7 REHIE L O BEEE I L & D X 5 IZfibl TW DA DA S0, 2 2 Tlik, RENREEDO T
RNF—FET /BT, 1.2 THIA L ZRBHEIOREREO N, EDREENREBER N TN DS
N, BEINTHDEEAEEDIITET L L TVDED, ITOWTHEHET S,

TR —FTIUICEIT DBRERRINEG L R x L X —HEEOHEHIIRE < S
FENTFET D, —2F3 A MM I =3V F—HERESHAT 2 =3 L ¥ —Ff %
BIRT 2R b AT v FHTFE, b O —DIMMIEH I L) =2 L F—HE R 5
TARNX—FEEHHT D Ny T XU UTIETH D, [EAHXPBROFMHIZ AW b D =
KNF—FET X, REL ST T, HEIRZFFMICELR LA AT v 7 RETF L, =L

X —HE LR & O EEBZMEFRER by T XD BT, BEO, WHOFMICAL
BT HNAT7 Yy RET LD 3HBEICPEI L 2022 RERRIUZBIT LR M AT v
IFIEIIAR AT v 7RIET L TRASND Z NS, BERBIRICB TS hy T X T
MFEX Ny FE T RET L BEIO, 7y NREF L TRASND Z EBZN,

LUF Tk, BRBERIROHEG FIERNC, & E T /MIZIIT D REHIR O BEEE DN DN T
BT 5,

1.3.1. RELT7 v THFE
(a) MARKAL 23

MARKAL (MARKet ALlocation) &7 /Ui, EEET /L ¥ —8EB (International Energy
Agency, IEA) @ ETSAP (the Energy Technology Systems Analysis Programme) (ZTC
SN TVWDOR FAT v 7RO RV F—FET N Th D, 20 FLEIZHT 0 BN ED
LNTEY, v7aREET LV EHRE LIz MARKAL-MACRO 7¢ &, BET €7 VA%
O 3TLETHEHENLTWD, BT /AT, FIC, =RAF BT & FAHE T O
HIICESZ Y TTBY ., MITHMNO XL —2 27 ML 2R 2 5/MET 5
e HMBEE L TOMRDOIRENR T AN ES= VX —HBR &2 HEH T 5,

ETFAATIE, WL ODOBBHEOBREN ZE I LTV D, BHR/IMEILET L OFF
P b R - RTHE P OB BRERE I RIICE T M ST D, Ee, K
R R F— DOFEFHE &SI E A TR RN O R EOMINEIL, KRR LM
TNDNTA=ZTETMMEIINTNDH, RIS = 0 —JR0H M O RetE 0B 38
KR B2 JUITRRE LTV D728, HfIRERE RS L O SRIEREL £ 7 L LT D &g
WTE D, o, EIZEHMNIT & OB DIE N E0BAE U HFEITE) D % ik
T BT N— R L— R ERFTIN D ERIEATRIOBIG R 2R E L TWD A, ZOMHEICIT
TEEM I E OREME~OBELORE ZOENVLRFICEENTWDH 20, RFHIREEE
BLOWE@RHEELZ T LTV D ez D,



(b) MESSAGE2®

MESSAGE (Model for Energy Supply Systems And their General Environmental
impact) €7 /UIE. EEIGH Y AT 208287 (International Institute for Applied
Systems Analysis, IIASA) TR SN TWVWAR FAT v 7RO X LX—FET L TH D,
EBT VORI, KBEEEET 2 BUFR kL (IPCC) D#MEFERLEL I DT RLF—
VAT LFHIBFZERL T T U AFRICFIH ST S, BT L OREIEIT MARKAL & [FIEE,
FIZT, =R F—HRBIM & RAHEMICE R 2 S T, BITHAN Oz 2L F— 2T
DI DB M Of Mtz BRIEE L L TRERDIEN R T A &L 1L —{HE
AT D,

MARKAL & [Alfk, B Rf/IMbz BB E LT b7, ERE2 Y T T LM e
K OBRAAHE TR O R FEIRRE LT T L O ENE E TV 5, MARKAL (Z—&k =% /L
F—iHE B L OHREABA T O EZ R RIZ KLVl LT z2y, MESSAGE 1321
OO ED ETFRIZOWNTHHEIFI LTS, MARKAL [AEE, 241 D OEILEIN O RS
BAFSAKHEZR & & JLICRRE LTS 72, HINBIRERERS L Ot RRERE A £ 7 b LT\ D
LR CE D, E7o, B ADEIIMER L O B OV TS FRROHIKI &2 5% T TV D23,
b U 72 HffrpOBERE Fo X OMEIRBOFEREIZIN 2 T, =1L F — L 2R ES OBl &2 1
ICEHATVD EEXBND, MARKAL TEE STV e— R b— MIOWTIEERS
LTV,

(© AIM/Enduse [Global]2®

AIM/Enduse [Globall (Asia-Pacific Integrated Assessment Model / Enduse model
[Globall) =7 V1%, ESLEREEAFZEAT (National Institute for Environmental Studies, NIES)
THEINTWDHRNLT v 7RO LF—FET L THS, MARKAL X° MESSAGE &
kR, = RAF—HEHC —EAFHELFEMIIH > T D RIS E AT S, £, Al
D 2 ODETNERRY | BREFRECTE (R RER 8T D Rl bE R A
FENTHART 00 0 IR F1E) ZBHA L TV D7D, RO = 2L XF— il O @ — B A
TEDOWMNZ B L IR R ETE” 28t s LR EZBEL TnD,

HIHD 2 SOET VLR, BRAR/MuE BB L LT o720, S X Ok
KB IBP ORRFIRERELE T LN THRDILTW S, 5T, BB ORETEIRE IR
A EOHFNTEZ R STV, BREN PR E 7 /TR RIS &7 0 fitk D
RMTE 2B L 222 R HRGIF 7 & RS ORI IZET 5 Z L E LV, &5
—EAREICHT HE TR F—FOT =7 O EFRIT, HEHRICEVHIKLTWD,
F72. MARKAL [F#k, ~— RVl L — MZXo T, [EHRIIEREZZE L T\ 5,

1.3.2. by FEYUNFE
(a) IMAGE (TIMER) 20

IMAGE (Integrated Model to Assess the Global Environment) €7 /UL, 47 Z 8
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BE5Et/T (Netherlands Environmental Assessment Agency, PBL) TBIR SN TV A HA
FHEET VDT L—bT—7 Thh, TXNAFXF—V AT LET /L, THFIHET LV, KK
MHES AT DET NV ERA L. FEROIREZNRT APt &, KBEEBORE, KUEZEE)
ROFHM 72 E %1795, IMAGE D7 L— AU —7 TZRALFXF—V AT LET /L E LTHES
T 5 TIMER (Targets IMage Energy Regional simulation model) €7 /L%, Hilgil
DNARERNAPE (GDP) Z EHRANSRMEL LT, T A—FROMARERD B FR
DX NX—HEBREEAHH TV I 2=y a W (VAT AL FI 7 2H) =57
NTH%,

TIMER &7 /L Cld, FEROFAIE BN I DR IUT, BB DGR . R
FERIDA 7 T ORI EERT TV I T MR E . BREIORBENEIZ L > TET L
fbsnTns, GEMHOFEIZIT, PIE A, BREEPEE ST 528, TIMER 13—
FEHBOTRLF —HBEESA2HH T2 32—y aMEFTATH LD, EYHNRE
BEIATE 72 & ORFHIEREIIBE CTE 00, 7L I 7 AMRECOCRB WX, @E0T
— S OFHT o AL VHEFISNTEY | tERPIRREE, fFRIIPEEE . BT RREE 2 485
BIZET UL TS, 723, MARKAL X° MESSAGE 13 “FREAM ORERE" 0 “PE
TP OFKRTZTE” 7o EEFRI Y — © ARRNCHAN 2 5% & L Tz, IMAGE 13451
—ODDEMERE L TWD 7o, [FEEEZ BRI 2 Z L ALV, = 3L F—iRii
FBFIC I 1T D BRERER IR, HACTHE TR & [k, BEMENOREEZMN B LI OHEHE L D
PREHR R IR LT U I 7 AR K VI ES D, R TOREEEZZBETE5H L0
SRR DH—F, HAEFRT XX —DOERARERER Y, MEOT —FNbEHIT 5 2
&P INEERFEEEIT T3S T T AL TE RV, TRV X —FIRE M Tl =10 ¥ — PR
HORxE, AR LORMEEEE LV RNCET MMELTWATED, T4 &0 Hif
fEBEZZB L CWDEWNZ D,

(b) GCAM (ERB model) 27

GCAM (Global Change Assessment Model) €7 /L%, /N7 4 v 7 « J—A T A |
[ENZAF5EFT (Pacific Northwest National Laboratory, PNNL) TH¥ S 41TV A7
EFTNTHDL, IMAGE ET/VEREE, =RV F—T AT AET /L, EHIFIHET V., 5
ETNERE L, FEROTFNVF =2 2T LOECRREEE - THIFIH~DOFE, K X
T L~DEBONR EE BN E LTS, ERBE7 /L (Edmond-Reilly-Barnes model)
X, GCAM OHF TR AF =V AT AETLE LTERAENTEY, 23X —DFHEL
A OB ENERE 2@ U T, fPRkOT 3 F— i1 F—{H#E &, GDP 72 & 2 H#E
DI BMET N TH D,

ERB &7 /WL, —HFEICHMF 2RO 2 ZREFROETT LV TH LT, T F/LF—
Bas DR A FMICHAE L C, BB X Ml E3ET 5, 20, BEHNREER
WATEN 2 & ORRFEHIIERE L E 8 T & 220, G RAUMEEECHRIMERE (X, TIMER & [Ffk, —
FNF—F T L OEMEHERBEHIIMEEZBEOT —F 0o HEFT 52 L TETEL T
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W5, 2B, BAEFRT R —ORGERATREEICOW T, RRERET LI LICK
DEERLTND,
() REMIND?28:29)

REMIND (REgional Model of INvestments and Development) €7 /Ui, KA Y DR
VA LNKNEE I SEET (Potsdam Institute for Climate Impact Research, PIK) TRi% &
NTWbHNAL T Yy FRIORETHEET L Th D, IMAGE X° GCAM & [Flkk, BFET L
ETRNF—ET N EPLIC, JREETABIOEHFIHET VE2#HE LT, fBRoXiE
EENBOR OFHN 2 3263 %, IMAGE ° GCAM & 135720 | WA ORI OR Kbz B
HIBA% & T 2 MERFIEHURE LI D E T L TH D,

REMIND T, #ABHEORIEHEPEIZ L 0 BREHEIRZ1T 5, REMIND Tl & IH 250
& LT 3 2OEMEZEY o T DA, REEFAMITEMEIZ XA LT, £o7
B, ARSI, EWRAEIR . FESERE e D B b SN i E LTET LI T
WD, TR F IO ERN OV E HLHFMIIIRIICET LS T 5720,
I BEREITEIO X O Z2BEHREEEIIB R SN TWD EVWR D, BIEEM TR, &
BIOTIE A NET LI TWD A, BHERRIEO PR E LHEMITEE S TR,
(d AIM/CGE [Global]30

AIM/CGE [Globall (Asia-Pacific Integrated Assessment Model / Computable general
equilibrium model [Globall) £ 7 /v i, NER B AF4E A (National Institute for
Environmental Studies, NIES) THHEINTWA by 77X 7 L BIOTZ XL F—FET /L TH
Do BREEEE TRV X —HEE, BREDRT AP HEOLMET — & ZIGH — AT T
VTERB L, FPROBERRT AP, =3V —HEE, BIO, BREEDH~DZE
EHET D, BSRBEETASCEBETLEDO) VIICEY RBBLOT 4 — KRy 7 %
FHET AL TE D,

AIM/CGE [GloballiX., REMIND & [RIFRIZEREFE] ORI IPEIZ K 0 BREHEIR A2 1T 9 .
AT, =R F— R & I L F — R IC T TRES N TV D, 1§
HWPHIF I L OEPHE, R MEIC X v oz eT mbsnTnd, AIM/CGE
[GlobalilZTZREN P (b ET L ThH Y | £lo, TR XF—HEOREEZPIRIICEE L
TWRWD, REIOFRERIINGHE 7 & ORRFRIFEREIIE B TE RV, = 3L F —iifii
FId6 K OB ATHE BB P IC 3817 2 HARBIHIRIIEL. FrE OB OHE EOHRIZ ERZH 2
LICXDRELTND,

1.33. BEDQ I RILF—ETIVIZE T BB EBROEROHFN—F L H
EFLLEa—DOfRER 1-3 ICE L0z, BT VOEEDE, 7 /L OFEM I iRAE
DENR EIZED | FTNVEIZEE L TV LB O ERE IR 72 5, 97, R M (G5
FIBIFERERER]) ICEH T2, WTFNOET L TH, TR F—GROMFESHA = R
N =BT 0 OFIBEANIEBR L TV D0, BRI ORRLHEmAPIRIIZEE L T
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7RNTZD . BRI 35 1T 2 BIE IRERE O B T LRI T TV RN &b b,
Fro, BRI 2 EERET, Z2< 0T AT, Fo X —AMEEEICED
LENEGO EREZHIT D “WEHK” ICE VBRI TWD, KB FAATRE= 1L
X —DHANEFR DI RT A =2 OHF DL W2, BT VBB OREICEDE N
TA—EPHEESNTNDSICHRENE S,

WIT, ROMEFANZER L, A NLAT v I FEE by XD CFELZHET D, R A
T FERETIE, EEHGH & o B P O £ [RINEHESCH) G O [RRE 22 & DR H Y
BEBE 2 BRI > T DIED, HEIREZ GRS 5 T 7 L OReE B BTG
il A H 2 B OFEAMT ISR EARE CTH H R b RERFFEE VWX 5, )7, FHMb
WXV ERID T A —Z OHEFHOT Y PEDIRFEIZ 2 < DOIFMZ VT &3 2 mUSTRED % D .
by TEY CHFEE AW TWDET LTI, RIS K0 FHREHT O 0K
EEELTNDN, MRS, HOREEN LG T LIINRTA—F E2HET 57
B, RN A S A, SRR — U XA AT A (EECRA) AEMEL
72T A =BT D T EDORIEICITHER ORI D,

UEDrba—%2EL T, BEOZRILF—FET N TIEN L ONOBREHIRI DRRRE % |-
BB TETWD RN EWIFRENRH LN E o7, FRIZ, OISR+ ET vk
SN TE LTI X OERKIEEHF O A THREL THONTWA Z & QEsHLEM
DEFRFRO—OTH D THATMRET RLX—RHEBEOEAN ] 1I0E ) RELER R EH
WHIZRHIRINE SN ETT MEENTNWA Z &, £ 3T A—=F ORI RS TV
Z L ORMEIEETM OR A D HIF O K &% SV AERNHIF LT D B ERIL2E@Y) T2
X, FERTA—HZORIPNRENTVARN &, ODZARKRERFEEEZ NS, O
OFEE T, BRIEREOHFEMSCREREENTT MEEN TNV RWNZ LI2k ), REIOK
IRFACIZE O RE R EEZT 5 & PRI DEABREHRIRIE S~ O REN L C X 720
L& =X —GIROTEEMN T & DT 3 L ORI E TP O 2 Tl k23T i
TWbZEicky, Mz G0 =V AT AR TOREMEIR R TERNT
ERREIRMETH D, QOITFRT, NTA—ZDORMWPREN TN ERFETH
0. ZOMBEIZEYET VO RO ZYUHEORGENKNEE L 72> T D,

LEa— L (VX —ET V%, REHER OGO T MEFIE (R NAT v 7Ry
TET ) BRO, B EFRE (RREVF/RREEHEEY) IR0 TsE R 140k
N2 D, BREHEHOET WAL FIETHRT 2 &, A MAT v THFREEREA LT L
DF D, BREHRHA OFEREZ L FEICBE T 52 N TE 5, £o, B L FIEOBLAT
(X, RSBV T VIR G R 22 & R S OREEEN BIEFTRE Th D72,
REHEBLDBERED WA & W2 b, LAEX Y | REHEHO[EEE S B8 L /- = kL ¥ —
T VOMEEICIE, BESHE P RELR N AT v T ETAEHAND I ENEYS V2
Do
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£ 1-3 BEDOZRAF—E TR T DREHEHR D REE D

MARKAL MESSAGE AIM/Enduse TIMER ERB model REMIND AIM/CGE
B RFnkEEE | X X X X X X X
| (EE)
TR HIEEE | X X X WA () X X X
(W E)
Bt pr e G R IRAT B X BRI
(M=)
fEpfERE | N— R L — b | X X fRfft « BORTHERE & OFEAIZ LV BE
HaRERE | REER AR R X
5 | R HREEE WA ] &IREHIRS WA () | X X B & | X
| (EE) SR PREHTiFS
TR B B W3 H W () WIE R () W E A X
(FIHIE)
e NE0] s LR HIHY A T U T MMEE LRI
(RE H:%R) & PRBHR R B PR
fEEgpERE | N— RLL— b | X N— R L—h | L IT AMEH& EARE & VAR R =3 WAL
FERRRERE | R il R X PREHEIARRME | RIS
B | FRFHRERE WA E ] &BRAEHITAS W (FEA) | X X MWEH& | X
& | (EE SIRAEHMIFE PREHTFS
H | R R W3 H W () WIE R () WIEH X
'| (g
ESZ (D] i LRI FUIT LMEE& AR & A AR | LR
(BREH ) PREHEORH M | OB | Tk
fERABERE | N— KL L — | | X N— R L— | VANBENAW =S
S RRERE | R iR F X GLivakis

A ESEIICEELTWS, X EBEL TN
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£ 1-4 T RLAF—ETIVOHGIE L B

ZERENE B mREEE PR D T TILIE D B
TIMER

fy FHY Y UL LT 8T A—H
ERB model REMIND - C

HF & IRT RA—RDHEZ RS
AIM/CGEI[Globall

RrELT7Y S MARKAL P — R B E R T RE
AIM/Enduse[Global] _ N

RIF % MESSAGE 28T R — B OHEEF SR
HAEO K EITE 241 | B2 B&E AR

R B ) E i

DR 1=, BHIOBERE | 7 &, RSO

7 UL EE TR A | REREE TR

1.4. HREDEBK

AWFFETIZ1.3.3 TEXR LI =2 OO RZ HRYE LT, BRBHEMOEREZ B8 L 72
TRAX—FET VORI EIT O, BEMICE, £7 OBEHMA+2ICET MbENT
B O T 3 KX ORI R O A CTHRAEE AT O TN D &\ ) B OfRIR 2 B 1§
LT, BB ORRIFA B0 e 0 F a2 T RICB B R e 7 VEBIF T 5, KIZ,
QA FTRE T R /L F—FEDE NI O R L EIR 2 E IR 2B H S BICET L
b TWD E WS BEOMERZ B LT, BAMMMICERZ Y Tl MR e L2 v
T, FAEFRET RV X — SO AR & H AT %R O FE i 5o BfR & & BAICFHET 5,
E BT, OFHEIHERI ORR OHARF O K & & S A RN LT D 08 E Ak A3 i 8] ¢
2L FTENRNTA—HZ ORI TRV E W) EOERAZ A5 LT, T —% %M
W ASTH B P OBRBHERIR D X T A — 2 OHEFEH, B IO T a A Al Re 22l
HEITH, ZNDHIZLY, ZRAF—FETALOMEOFANE L OEAMZM L7522 &
ZHET, 610, BilA. B EEDTEET AL ERWT, FEROIRELE Y ZHEH A
1 % FERR ATRE e BEHIR IR B L O p L X — ik 2128 5,

1.5. AERX DAL

Kim L Oz 1-2 (2RT, Aawslld, & 7 ETHR SN TWD, 2 BT, BifED
Bl e 7 VBT DIEEEOR N OBUR & T EEE X TAIIE THE L-ET L
IZONTHERD, 3F T, BEDOET IV THRDbI T d o 7o RBHRH OFEEED N, LRI
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T\ 5%, Haftendorn & (2012728 1k O EHEH 5 O o O 7= DI B ¥ L 72
COALMOD-World E7/LClL, ffRAFE & s O Re& E A BRI bV TV 5,
Hartley & Medlock (2005)9 73 B % L 7= Baker Institute World Gas Trade Model
BIWGTM)Z, REAHADY 7 T4 F = — 2 OBEAFEEE2ETTANICEHEATNDIED, 7]
IR ERS 7 4 —/V FOWRER EICESERE L RO A M —7 #EAL T
%, Aune 5(2005)9 [TAMAFEEIZ L > TORES AR Z 0T 52 2 2 HIWE LT,
AT 2 Rt BIC LT B 7 v (FRISBEE model) ZBA¥ L C\5, ZDOET LT
X, BB ~OREE A HOBERINA~OREERN DL TEENTND, Z
NHOEEEREBEL TODET VL, EICEHCH O D780 %%éﬂfw
7o, AEPERRE D F A DNIRANICH DI TR WE D, KUEA B R 72 LI LD EEDOWR
Dip . RO R ORI 2> TWDHE S D7, ZD72w, %K?Eémf"ﬂ z
1T D RBHIEH 0D FREE 2 /3 ITHREST T & TWL72R0Y,

UEDOITE L E 2 —%@ LT, KUBEEEEAROFMEAZ BN L Lo XX —FET LT
1%, BRI PO R KVH B Y & SIS RRIR 35 — 5 T, BRAEE P OB ER O F MmO R B
HBHEZHTRIICERB L TWARNWZ &, PO L= 2T 2052 A e LIz x
NF—ETNTIE, BREOZ XM OBIR R ZL e SR & LT RW e, &
PR DF M A P RIICER L TW AW ERA SN E oz, BHIOT R /LF —Hl O
BALDEIEE PN 5 2 2 B T T D72 0I12iE, BRIBFEE OB AR E & BB g O FH
ZREICE R L, BB ORETE 2RI ET U T 2 0ERD D,

T OETIR, BRI EEDOEARKE I L ORI O FF 2 PFURIICEE L e v F —
BIRET NV ZB% L, BRIEEPNC I DI BHER OIRRE D SE 2 i+ 56 Z L 2 A & T
%o BARANCIE, ORI 1T 2B E U A2 =10 F — ik I S ATRE 72 = Rk /L & —
FIRET VOB, @B LT VO, @B L= *LF—ET L L 2 HETHE
L7c R —F 7V & OFEIZ X 2 BIEE P 3617 2 BREHE L O [REE D 5220 434
Sy T R

32. IRLX—ERETILODRE
321 ETILOHE

BA%E L= A ¥ —EIET VI, HiEA LPROR P AT v FRHEFALTHD (”
3-1), EF /L ORI R ¥ — RO L BB AR G B L O OFM 2 RICEE
LTWAETHY . THICK W EEERICH T 2 BERINEZETE 5, 7T, 52
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LN R NXF—EFOFTFELZW- Loo, BB L ORI E R 2 X NokyMEb%
A& LT, REREREmIER, RiiE, B E28MHT 5, =X —EIRORIMEH
HNEHFMTHD ZEEBE L., 2005005 2070 4% T 654 (54FMIR) & xt5H
Med 2, MITHRNOR =2 X M/MEZ BRI E LTWAH7e8, FEROTFECHRIE &3 BE
HMTHDHZEEWRETIRETRAET VT D, FEfRIL, =R F—EROFTFE L
MR LR THEALN, 207 A% E L TR X —lifglLs vy N7 4 R L
LCEEIND 10, 228, BHHENH =R F—lifsid, —KRZ=RLF—DF %%5(%
AT, AR E, T AR &) ToOMMifE Th D, ET /LTI 2 FCHEE

7o R e 3L —F T L O X3 e R A 32 Ml X0 LTV 5 (B R 2'1)0

IRILF—ERETIL
HERNLaX M R/IME
KRARES 21—
AREH BRES2—I RIERH
HAAE AR — BREEE
HIAHESS /NS A—4 AREZA—IL BMAS/EHEE
-HE R %>ﬁ%$ﬁ§§
HEEEEE | wa=
-Fan = N &%
CIRILF—hE l NRDTSALR
IRILF—FE EElvd IRILEF—{E&
l |
@%ﬁ%
ATAL

X 3-1 TRVXF—EFRETNVOMPE

SUEAEFEFR ORI Z B & LEEBEEET VBB LT T VBT D B r L
— 5720 OBREOFFEFIEOMEXNZK 3-2, ¥ 3-3 IZZNTIURT, K[EEERER
Dz HHY & U72BEEE 7/ Tl SRAERR I Ot s i . R aRin O @ A% 23 E L, “oh
ARNCRE LTI=FEG” 2O THEMZ (AT =0 OBKRE ZHET 5, #iHzFH4
LZHMICED LT, B RX VX —H7- 0 OBREIIIEMENOFHE LI —EDE & 725
7o, RICHmEZ N2 HENCRMEOFH ZE LT 558180, BfiimxrX—5hT
D OBERBIT—EME LD, F@FELVAT (t4) TEEOFIAEEILTH5E. t4 225 t6
ICBW TR EANEI T E Z2WIZ S0 BT, t1 16 t3 DR X —H 7 OFfHEr
ANEL L2z, BE LB C I _T, BHEN =R VX —5T- ) O HE
M ue DHEFHED T B/NS L 72 d, UL, FMFERHER LWk O lE i E & 2 i/
AboTWDHZ LITHY L TWD e, BEEET /LT, BRI OKEREIN A 1 =X
LTSI TE TV RN SN R 5,
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5, BAZE LIZET ATk, B =X AX—H72 0 OBAE % IVERICEE Lzl
DFEMTITRL, “BET M IO NEMICHE LR moR AR 26 L ICE T2, £
DIz ANZGRIE N FEMAFD25r O CRHIH ZF 1L 53581280 T, Bfiim L ¥
—H720 OFRMEAOAFHEIYIEE & L TR L SNHRMEEM & —ET 5,

FOE L AN ORI #2135 X 9 /e — A1, 2.3 TR LA RO AR &
5 7o BRI AAE U B /IR 22 B2 bhd, TDD, KIFRERxGET 5
K9 ZRPRBHIE R 5 BRI P ~ DA T D BICIE, AP CRE LIET A3 E
HTohDHENRD,

£ =3 [#mawEe £ 3| [#nswse

= Ié‘k uc=C/6 = Ié‘} uc=C/6

& 'S & e}

- bE = bE- P
tl1 t2 t3 t4 t5 t6 tl t2 t3 t4 t5 t6

()FmEMAINT 258 (b)FF4E L 0 ANCFI A ZF 1k 2 56
B 3-2 BEEETNICRITDZRNF—bT- ) RIEBROFHEFEOHEN

£ 5| [=msmwnman B 3| [#mEwnmen
= EE uc=C/6 = EE uc=C/3
tl t2 t3 t4 t5 t6 tl t2 t3 t4 t5 t6
(FMERMMT 258 (b)FFE L ANCFHZE I 256

X 3-3 BANETNIBITDZZRLE—HT- 0 RIEFRDHEFEOH SN

KETNLTIE, =XV F—FRE LTAHRK, AWM. RERTZAE2HH, £/, ThEho
THRX —EFICBE T DR EL T 3.2.2 005 3.2.4 TAT 5T NETNOEHRDOEY =
— LV THEAESNS, REFTLTIE, TRNENDEY 22—V DT A —F ZMSITFHET 5
e, BV 2 — /VHTIREZBITHE L 2, — IR, =3 F—&RIT AW
AHETH DN, TR —GIFTT LTI ER e = 3L X — R D22 = KL X —{fi
MICHZ DR BIEREZSLTHTD, BERORBEBE LR )hol, =RV —likgN
TRX—FEEIE 2 580, REHHOMREBRERIL, 2 B CHE LR L¥—F
FNETFNAX—GRETLVOHEEZBLT, 3.5 T,

TR —EFROME T 7' A%, BB, BN, WAL, EEERE O N
B LT EAR R E ORI T SRR I LV E LTz (3.2.2~3.2.4 B R), 7285,
ERREE, ENEEIE ) =)L F—HRITBE L TR0,
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322 AREYa—I

e LicAkita 7 m—% K 3-4 ("7, ENRTOARIL, RILD D 7FEH R E T
EIZ Xk Sh 5, EETHATOARIT, $REICE DRI, D EHESHEE TR Sz
%, MU A~EERRE SN D, AROEFREEOICENAIC L 28WETH D Z &b,
EBR#E L U3l k0B 2 B8 U, BEEFRICREWT, AR OB AR E
BNIIHIRAEDN AT D 2 LR SN TWD (& 3-1), ABFFETIX. 25 OBEEMSE
b LD, ARBERMOBREEZHRTE Lz, £o. AROEHRMOAL ST, ARD
APEENOEEEFETH, HIBZENFELTWD (F 3-2), ZhbD0HE42ET /L TH
BT 5720, & 31, £ 321 LR, BRO, BHko = L F—ffikg 904 B FE 2
T, HIRBNCARE 2R E L7z (F 3-3, % 3-4),

iR E R ST /RTAL

REE(TL—FD |

= #hE (R — ERRER) EffEZE > s

REL(TL—F2) |

| mE(ra-ENEE
b )

RIL(TL—F5) FEMR
fibtthisi —— > BEREZE

K 34 RELZAROEE 7 o —

# 31 BRI 2 ARMEHHOREE
[$/TCE of annual capacity addition]

ficiaiE B | TH |\ | HHA
A PRERA 40 - 80 7
1 PR ERIE - 62 - 11
PN i % 10 - 55 7

R 3-2 BEERIERICTRIT 5 A R D BALHEHE A

[$/TCE]
HiGBIE/ERRE | E6  (hig) =L (Hbigh) Hi 8
PN g os 4 apL ey 25 | mv7 12
PN % 815 |- 35 |- 13
PN i s 4 SR N 30 | BT 7
FOB A% 33 AV RRYT |58 | HA—FUF |12
FOB fi#% 30 AV RFXYT |80 | wvvT 13

*FOB (Free on board)---#iiiH [E 2> & A E £ TOlgt g ks L OMRBEE 4 & F 72\ Viliks
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# 33 HuRBIDFRE

JPN |CHN |IND | IDN |KOR THA |MYS | VNM |XSE | XSA | XEA | XCS | XME | AUS | NZL | XOC
AR | BRIE | 6 1.5 1.5 1 4 2 4 1 4 2 4 15 |4 1.5 4 4
ek 2 3 3 1 2 2 2 1 2 2 2 3 2 2 2 2
LIPS
A | BB |8 3.5 3.5 3.5 8 8 3.5 8 8 8 8 3.5 1 3.5 8 8
= A 2 3 3 1 2 2 2 1 2 2 2 3 2 2 2 2
ik
KR | |8 3 3 2 8 3 3 3 3 3 8 2 1 3 8 8
AR | EH W
- 2 3 3 1 2 2 2 1 2 2 2 3 2 2 2 2
K 3-4 HURAIOMRE (i)
CAN |USA |XE15 | XE10 | XE2 | TUR | XEWI | XEEI | XENI | RUS | MEX | ARG | BRA | XLM | ZAF | XAF
FR B | 15 1.5 |3 25 |4 5 4 25 |4 15 |4 4 4 2 15 |4
A 3 3 2 2 2 2 2 2 2 3 2 2 2 2 2 2
ik
B B |3 35 |3 8 8 8 3 8 8 35 |35 |35 |35 |3 8 3
= A 3 3 2 2 2 2 2 2 2 3 2 2 2 2 2 2
TP
KA | B4 | 2 2.5 2.5 8 8 8 2 8 8 1 3 4 8 4 8 2
TA | EHWN
. 3 3 2 2 2 2 2 2 2 3 2 2 2 2 2 2
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323 BHEYa -

BE Lo oftis 7 v —4 3-5 1T, ENETOAMIE, MENDFEMAE T
RNA T T4 Tk EnG, BETSRETOAMIX, S T TA v THlE» S EEEREE -
XEBEANA T T4 ETHEINIE, AlZ T —b LIEEASA 7T A4 12kl
U~k S5, AMERIEOEARE & L X, AMOEREN 4+ZE Lo, BERTiL,
BEAZE X EIA @ Performance Profiles of Major Energy Producers!® T/rx &L TV 5
Finding Costs % . £&#EE FHIX[E TRk Lifting Costs & JCICERE L=, Ak & [ERE. Al
OYRFEM, FHRE M ITHIBGENFET 2, IEA (2011)19 (3 2011 4F A O 1 HER I 2
FIZOWTIELTRBY, TOHF T, FHTIE$5 75 $20/BOE (barrel of oil equivalent)
BREMMAEMEO LN A METHY . o T OMOAMA ¥ vy —RFETIT$25 1D
$40/BOE FEE DA THIUL, INUTHWEIEFRETH D L IE LTS, Zh b il
ZEEBET DD, AREY 22—V EFERE MBI OREZHE L (R 3-3, & 3-4),
FE0%, IEA (2011) 1935 L O EIA (201119 % JClZfR E L 72,

F7-. AMOMHEKIEDHFRFPEBRASTO T LB ADMERF D720, OPEC SIEAM
FAHOEERERZIToTVDH I EITMLN TS, ZOAFERERZET LN TR
(D 7o, g (XME) B X OZ o7 7 U sk (XAF) 2#aHAEERIC D
HEIGO EREZ, ZNE 30%I LN 10%IZHIR L7z (B8 8k C.2. X9, FIHEE
FOZEDMT 7 U ALUSOMEIE, AEEEHIIEEE T, FELUGIC L D HSEEIC
IV, AEEEZRETLHZLE L,

3RiE E3[aLiEES BT/ AL
BEGTL—FD | | AT T GhE-ER : ,
HEGTL—F) [ g ;

NATS542 GhA-EE EE/ AT
4TS S > stk
| RMTS42 GRE-ER

BT L—Ks) | EE i =)

TR

fibtthist ———> EREZE

Eg/ 17
sl —— 4

X 35 RELZAMOLIE T v —

324 RRAREDS 21—
RE L= KRG 20ME 70— %K 3-6 15T, EWNEITORKY 213, HAH)SE
T E T T T4 Tk Ens, EETERRTORRKT AL, A FF4 L THAH
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D6 EBEEE T IXERR A 7T A v F Tk Stk IIE KRR A (Liquefied Natural
Gas, LNG) # v I —F 3 EHE A 774 L o iitikicik s s, LNG %o —
RS 2 Lk — b e, i ECORKT 2 DRIbE L OMAETO LNG OfF 5
ZAe 7 ' AL RIS T D, WL DD OBEEZE TlL, KRS A DAL,
T 2@, A T TA OB ER EHEF LD (£ 3-5), RET/NATIL, RART A
T = —r OBRE, MFEHRELY ZNOOBENROT —ZICESERE L, Alle
[FAlfR, RIRT AIZHOWNWTH, BAEIT EIA @ Performance Profiles of Major Energy
Producers'® CT/r 1TV 5 Finding Costs %, £R4EE HIX[FISCHEkD Lifting Costs % JTIZ
BELTND, £, MllEEZZIREICOVTH, TEA (2011) 1935 L O EIA (2011192
EOEHREL (£ 33, £ 3-4),

2010 FEEIZAK 2 LI Z o ToFEAERBUR IR AT X DL E H O Kig 72K (Wb %
vV A 13 AVERICET VLT (.26 B/,

R AR E X BT/ TAL
AAHJTL—R1) INATZ42 (HRA-EiE 5 =. ;
| AREGL—F) | oo R
IMMTSA2 (HZAB-ER o ot
—> /\o’rja’prﬁﬁ) 9{ E”;%%/\’fjc?’f/ ’% 1‘@1‘@.5’5

NATZ4 (HRE-ERA

HRE(GL—Fs) |7 REMAM)
s > EBRESE [

ot — BARETIUR | —

K 36 RELIZRKRTADOHAE 7 1 —

% 35 BEERFFRIZERIT D RKAN AEDHREE H

iz iR $/IMMBTUlyr | {RE S h1=-BiEDSEE Hi 8
WAL h % 5 fEH LNG &5 & (h) H720 200 Fv 16
A 2 bfiEx | 0.9 [ LNG AR (F) H72D 46 B 16
WAL ik 5.27 [ 8350 7 F -LNG LA EH-V 9fE R | 17
A A bR | 1.87 [ 850 7 k> -LNG LBEA EHT- D 3.2/ K/ | 17
NRATT4v | 3.64 R 80 fEm - AL &, B 750 km 17

3.25. IRIF—EROEHRERBER
SBEEBOBERE O LY. RHOTZ R LY -V AT AONH % B E LR F
—EF LTI, TRAF—EEOMAEE F i & LT Rogner (1997)19 0 HEEHE A3l ] &
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NTCW5, Rogner 1%, ZNZNOAREI O B4, EIROHER BB 2 H & JL v
W7 L—REWIETEREL TV, BEMIZIE, ARIZESOZ L— RZHGEI T
DIE il R ARG IR & IR E R 2 22> 7 L— R (kA
TU—R1~7 L — R4, FER: 7L — R 5~7 L — K 8) WL T\5, RWFFETIL,
TRF —GIROMHEREIL FRO Sk 90EE vz, £, BROFEHEMIX,. Fdko
RIS 2T, 3.2.2~8.2.4 TitH] L7 SCRRFAAE I RS W TR E LT,

3.26. HEEAORKEMZEILDETILE

VT4 PR O FE BT BT b 2 BREMiAE O Eli 72 S L0 . BIROIEE N IT L
FALTWD 19, Sk 19T, TAMBEYE - AFESMICI T 2 EARE I 2005 4725 2007
O 2EMINT T 25 EH Lz 28, BXO, ZnLEEIEE D B3N TnH 2 &
PRI TWD, E7o, FSCECCIR, USRI 0 R E AR T A B 3T
DRI, B OEE LRI, AMOBEBIEAEL TWD LEEiSh TV
19 OB EREZETMMET D720, 2010 FELIEO T 3L X — G EERE OBE AL
2005 LT 2651072 2 LARGE Lz, E7o, MEFFEHBE~OREL L I EIEREE M OS
72 ENEIND T, BAREA~OREL L CTEND EEEL, 2010 412 2005 4
b 1.5 f%5. 2015 LA 2 51272 2 L ARE LTz,

KDY = — VI A EFEDBIR 2B ORI AE €T b T 5720, T AV & T
EDOFRKTAGIRDO T L— K5 L7 L— K6 OFIEE A 2010 FLIEZE 240 2005 45
1/4 & 16312725 LARE LT, 7ok, HUBEDEWL Y = — Vg OTREE OB L0 KRB
DOHUR T = — VT AHEMBIEZ B0 E D MIEIREETH H 720 20, JpkPs D =— 1
T A O AT 2005 4D KERMEFFT 5 S RE L=,

3.2.7. RBILF&

7 UIdEELEHEH Y 7 B GAMS (The General Algebraic Modeling System) % >
THI 45 HARDHIKIAS L O 63 HEOEE TR S Lo M EHIIFE L L CESIE L, &
WA I3 EE L Y LS —0D CPLEX % U 7z, RM 722 dil =00 B AU BRI EU A Bk I Rl &
% (fH C),

33. IRILF—ERETI ORISR
331 BEOT—H AW

B L7 ET VOZ S MEE BT 2 72D, 2005 45, 2010 FEOHIK = L D = 3L F—EJR
DR, BLO, HEZRLX—liEEHNT, EFAOZYEERIELT-, BEOHK
T —21%, IEA OF —# BU2L22{FH L=, ZYMEORIEO =D OFEIL, XK 3-7 (12
R X DI PSS TER L7, dmd 13t F r I TOZ RLF -G ] OFEE,

3 I DOMREIT, 2005 £F + 2010 GO ALK D KIRT A itk 2 ZEITRE LT,
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PRC (I t fF r Ul COT R X —&JH j Offikk. CAP (% t F r #HUIg D = L — &k
faaxfi m O EA R, CAPs I t FOEBEEGMIMOARE, CAPr (X t F0 r M5 rr Hi
WAOEEAA T T4 L OREEZFT, TUOIZ, 3.2.5 Tl L7z 2010 4FELIE OE4 2
FORZE L 2 G0 WET LA HWT, 2005 EDAFERR L O 2 HEF L7z, BA%EL
k%?Wi%é$%m%?WT&5kw BRI RO E O ENEEOHIZET LT
2005 FEDOEZHEFH L7256, T3 L F—8 R pEZEDS 2005 4RI R CREROEEE ] O & i
%/I~wﬁx$$%%@bfkb FAEESE 2 T 2005 FOTEITEEZRET DL O 72
) TCOZRNLXF—MECEERZHF L TWDH I &b, Lol 2005 R TIE
B 72 B8 E O ZALIZ PRI TE TV~ 72 29, H— AT v 7 & LT, 2010 ELAE DR
WA ORMELEZ GO R NET L E WS Z & T, NEEROBIEE A2 2005 4F & FFRE
T%@?é:&%ﬁﬁbf2%5$@§§ﬁ@%%ﬁféi5ﬁ“ﬁ%ZLWﬁWU%ﬁ
E LT 2005 FEDApER, KERE, TILa KB LI HEGt SN D, I, HZAT v
7&Uﬁ2m0Eu%@ﬂ%ﬁ%@%k%ﬁwk%?w%%wf2m0$%h®$égk
FOMlis 2 HERHT 5, 2005 DA FERRAFCHIEIC 5 FREAZET 23N (EREIMMCE
B, T T A L) D 2010 HEFF SO R EIE 2005 4RI A @&m_&ﬁféthmwﬁﬁ
i COAPER RS 2005 4, 2010 FEOEBEEE I, EEE A 7T 4 L ORMRERIL, FH—
XT*y7“C“?EEJr L7 ECREERT 5,

E—2Tv7 |
dmd ;2005 RIEELTILEEHRL |/ PRC,; 2005 € 20054 EE T JL ¥ —{Hi1&22)
-dmdyjraee | TRLF—ERET IV

!

N PRD,; 005 48 20054F g Bl TR )L — 4 EEE 202

\4
CAP, 1 12005"
S S
CAP® 120057 » CAP (10100

p p
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E_RTv7

— PRC, 720107 - a | = 22)
dmdes | BEAEIEERDE | o 00FERIRLT (i
- dmd, ;070" IRIILF—BRETIL

N PRD, 00 4 2010ZF HEBLRIT L — 2k A B 020

B 3-7 HUMBRIEOFHATFIR

2005 4 & 2010 4E 0 [FE R 1)L —{iidg OHEFHE & ERIEZ X 3-8 (27”7, 2005 4725
2010 =D AR, AHMEO EH A2 LS HHTETCWD Z ERMEGETE 5, kit TcoxX
SR ARG DARIBUZ SV T H R TE 7,

2005 4F & 2010 4FE O HE 0O = RV — &R AR PE S OHEFHE & FEHIE A B 3-9 1R T,
T EERIROAEROBISIIHRE TECWD, £2, FEOEMARAEERED EFIZo
WTHLHHETEZ, L, TAU B EaTTOAMEB XORRY DA FE R A2
WCREL AR E o7, T, BB LEETATT AV D ey T2 —>OH il L
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THE->TND72, ENOEEEOREL + 2 ICKMTETHWRWNWI ERREEEZ
o, BRBlZ26T5 L, a7 oRl - R AGNRIT, EeltETd 2N g
AU TS &R 7T HUR S TR <, YA THIBIC O AFE L TW AR, KET L TiER
T H Mg S LT TV AT, BRI & ik & Ok E R A ZE TE T
v,
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3.3.2. HRIRILX—RE (the Energy Technology Perspectives) & DB
(a) REDIRNVF—ERFTEOHE
BAEET NV E DB DD, BIEET LV TIRE SNTRERO TR F—FHE LT U 4%
FEH LT, RO F— g 25 Lc, BARRIIZIE, TEA 23547 L T ot fit=x
¥ — ¥ (Energy Technology Perspectives, ETP) 20D CEH ST 5 6°C>F U A
(6DS) BLW 2CvF U A (2DS) #HW=, ETP THHAINTWHET IV ERE LT
ETIVTITHBR S FRREN B2 5720, RN X —FEHEFIUTFTORICLVBEEET VO
WRNZERE LTz,
dmd,;, = eir] X (1 — ei_imp,, t)tht X gdp;.¢ (1)
T T, el i 2005 £ r HIIZIIT D =RV XK j O L F—IRE (TR F—
G ] O B 38D GDP) . ei_imp IE t 4F r O = R L —iE A ESRL (2005 F
t) | gdp 13 t4F v Hidsk O3 > GDP T & 9, 1F 3 D GDP FiflliE 1%, Akashi 5 (2012)2%
DEZAEH LTz, Mg o =L F —iR R, ETP OHIERIOFTFEE T U A 1ht
IEIRELE, X1 obNDEHIC, mRAXF—FET GDP Ok & & HIzHmL.,
TRV X —GRESGEROEINIIE VDT 5, EROTFIRIZ L VEE L= ¥—5%
U AEK 310 [RT, K, “ETAVEERLTHDIBT T 7IHE LIz R LX
—WEA . “ETP” LERRLTHDH7 1y ML ETPHTIE SN/ =X —fFE 2R
T
7000

n--- —==: 6DS-ET /L £ R
_ 6000 | ”,f 6DS-E 51 %
3 S SO
& 5000 | AT g 6DS-22 7 1 %
oy ) g "’ — 2DS-E TV AKX
lﬁé 4000 | _o., — S ¢ 2DS-EF /L £
,,ng\’ 3000 - P 2DS-ET IV H A
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@s 2000 6DS-ETP i
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0 T T T T T T T T T T T 3
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sl ol ol ol o ol .
SSESARBFTLEBR RS ® 2DS-ETP 5~
o O o S S
AN A1 A &N &N &N &N &N &N &N AN &N

X 3-10 {REL7-ieEn gL —HEEL ETP O EME

4 GDP &7 W O f L F—HBEBOKFEL R, RIS, =R VR —HEL, B G
DFARLZAF —HRBEOROEIME (OF 3 KERZ PO & LICERMER L) ~0
BIRICLY . daESh D,
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(b) 6°CF 1) F(6DS)DHEFHHER
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# 42 FREFROERNRTA—F9
#EARX BE R MBER FhH OB E RKRE LFCH#HEBusifco [LFC E R &
[5A/KkW] [££] | (AR | FIAZE (A v aAIKXFEER | udlfc_c. udlfc_o
XET) DELEEE uslfc_s)
J 7 J -7 26 40 33% 95% 0%
IR T 1R 26 40 37% 83% 5%
R T ARG IGCC 32 40 36% 83% 5%
CCS D fm k7 2 b6 %7E | IGCC w/CCS 38 40 30% 83% 5%
k) £ 7H 20 40 34% 83% 5%
A A KT A 19 40 37% 83% 10%
HAAL N, R HA CC 12 40 44% 83% 10%
CCS B Hn AR v R 77 % CCwICCS 24.5 40 38% 83% 10%
K7 K71 30 80 1 0%
Bk 7N 60 80 65%%2 | 95% 20% (20%)
KI5t NG 23 20 %1 10% (FEHE&ELL)
= R e LR JE 7 20 20 -1 15% (EEA L)
L B B s L R R TR | B w/SBST1 28 20 -1 7.5% (FEEARLL)
71 (20 53 A 25 8) 50%4714)
L 28 i R S R DR LA | ) w/SBST2 68 20 -1 0% (FEEA L)
71 (20 53 JE1 258l 100%40H])
T J 8 S R R SBLT 24 10 85%*2 | 95% 20% (20%)
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TGN & RA AR EEMOXR], O 3 ROJEREITo7-, JEIELTHEEZ LT
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(2) AEARBEE (LFC) REMHIK

WY AT LTI, BEEOZEADTD, FEREMIEEZNT AL ERDH D ([F
Pl ), U, [FARFE BN R T THEBN AL EII R I 5E6 . FEREBENT 5
—Z =D DOENRKRE BRI ERM CORFIRE 2 ENFAET L[ H 510, F
#5737 » 2D ZEPHIIR WAL, KIFBZREEICHE 5 TREMED & 5,

FREIAT L TIE, BENTFEOEEB LU VRE O N E#E %2, ZEBORHICL>T=>
IZXA LTS 19, BAREICIE, EBEMBES LT OMNES S (VA7 v 7Rk
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YA 2V w7 fiGrE. BIRMOFFOAM AR BUR LI E DO AT ST 7 ) —idls (JE
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b2 HFN) ICXY BEMICHE NS, 7V U, Bl E RO T N
7 ) —EEETOXISITEHE LW oD, BRSO LB 2R L, BEEOH N Z LB IED
Afef JE A A (LFC §l4#) CTRFEZ1T 5, AT v RA L, B FRINE G 72720
T OREFIIESE 2 B8 L 7o R Al 53 il ## (Economic load Dispatch Control, EDC)
(D& BEEOEL - Bl S F O TR S50 R RN L0 . AT,

VRE OREBZAZIEE L7260, ZNODOEHMT DS B, KT U PRy DiiHE T
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LFC_D, 4 = udlfc_og X 0. 45 + udlfc_cy X (Crg — C_POygqp) + udlfc_dmd x dmd, 5, (1)
LFC_S;qn = uslfc_og X Opgqn + uslfc_s X S, 4 4, + uslfc_dmd X dmd, 4, 2
LFC_D, 44 < LFC_S, 45, (3)
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L DAREM A E VS, K1 2572 LT b4, LFC a4 mE Eﬁ#é_&_m
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Bl - HIR - TR OEIE, RZE. RO NS, BRED T 2 12iT, FRE DA 5T,
R CTH XA TWIZEE Lie, &z, BREV AT AFHLOERITIIRE L MR/
DELIZ, REICHYNREI TINELE,

RZIZ2 0 ET0, HIEFRRETOMELZ VO LIcE L, X2 Tz, Wl i, 1R
BB, K & 2O THRBEIZON BN L ET,
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HARHE

123






1 8%

125



&k A iz D FE &
fE A1 HIROES

JPN Japan

CHN China

IND India

IDN Indonesia

KOR Korea

THA Thailand

MYS Malaysia

VNM Vietnam

XSE Brunei Darussalam, Myanmar, Cambodia, Lao People's Democratic Republic,
Philippines, Timor-Leste, Singapore

XSA Afghanistan, Bangladesh, Bhutan, British Indian Ocean Territory, Maldives,
Nepal, Pakistan, Sri Lanka

XEA Democratic People's Republic of Korea, Mongolia, Taiwan

XCS Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan

XME Bahrain, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Oman, Qatar, Saudi
Arabia, Syrian Arab Republic, United Arab Emirates, Yemen

AUS Australia

NZL New Zealand

XOC American Samoa, Christmas Island, Cocos (Keeling) Islands, Cook Islands,
Fij1, French Polynesia, French Southern Territories, Guam, Heard Island And
Mecdonald Islands, Kiribati, Marshall Islands, Federated States of Micronesia,
Nauru, New Caledonia, Niue, Norfolk Island, Northern Mariana Islands,
Palau, Papua New Guinea, Pitcairn, Samoa, Solomon Islands, Tokelau, Tonga,
Tuvalu, United States Minor Outlying Islands, Vanuatu, Wallis And Futuna

CAN Canada

USA Unated States

XE15 Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy,
Luxembourg, Netherlands, Portugal, Spain, Sweden, United Kingdom

XE10 Cyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland,
Slovakia, Slovenia

XE2 Bulgaria, Romania

TUR Turkey
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XEWI

Iceland, Liechtenstein, Monaco, Norway, Switzerland

XEEI

Belarus, Croatia, Ukraine

XENI

Aland Islands, Albania, Andorra, Armenia, Azerbaijan, Bosnia and
Herzegovina, Faroe Islands, The Former Yugoslav Republic of Macedonia,
Georgia, Gibraltar, Guernsey, Holy See (Vatican City State), Isle Of Man,
Jersey, Republic of Moldova, Montenegro, San Marino, Serbia, Svalbard And
Jan Mayen

RUS

Russia

MEX

Mexico

ARG

Argentina

BRA

Brazil

XLM

Anguilla, Antigua and Barbuda, Aruba, Bahamas, Barbados, Belize,
Bermuda, Bolivia, Bouvet Island, British Virgin Islands, Cayman Islands,
Chile, Colombia, Costa Rica, Cuba, Dominica, Dominican Republic, Ecuador,
El Salvador, Falkland Islands (Malvinas), French Guiana, Greenland,
Grenada, Guadeloupe, Guatemala, Guyana, Haiti, Honduras, Jamaica,
Martinique, Montserrat, Netherlands Antilles, Nicaragua, Panama,
Paraguay, Peru, Puerto Rico, Saint Kitts and Nevis, Saint Lucia, Saint Pierre
and Miquelon, Saint Vincent and The Grenadines, South Georgia and The
South Sandwich Islands, Suriname, Trinidad and Tobago, Turks and Caicos
Islands, Uruguay, Venezuela, Virgin Islands of the United States,

ZAF

South Africa

Algeria, Angola, Botswana, Burundi, Cameroon, Cape Verde, Central
African Republic, Chad, Comoros, Mayotte, Congo, The Democratic Republic
of The Congo, Benin, Equatorial Guinea, Ethiopia, Eritrea, Djibouti, Gabon,
Gambia, Ghana, Guinea, Cote D'Ivoire, Kenya, Lesotho, Liberia, Libyan
Arab Jamahiriya, Madagascar, Malawi, Mali, Mauritania, Mauritius,
Morocco, Mozambique, Namibia, Niger, Nigeria, Guinea-Bissau, Réunion,
Rwanda, Saint Helena, Sao Tome and Principe, Senegal, Seychelles, Sierra
Leone, Somalia, Zimbabwe, Western Sahara, Sudan, Swaziland, Togo,

Tunisia, Uganda, Egypt, United Republic of Tanzania, Burkina Faso, Zambia
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&k C IRIILF—EBRETILOHHK, /A5 A—4

Cl E#—%K
KPCHAVS LR E, (R, ASCFIEET MHMENICE 2 5 AL, KCTFIEE
FMC LY fiEE SN REERE R T,

mE C1 ANEH &

dmd, | I ¢ HE T IO B R LR — R OB R
uout; g m OO R VX —ER ] OHN BB RS-0 1)
uiny m BEEE m 26 O 3L F —E R k OB RS-0 AT
cfm BEHR m D dR AR [ R A1 ==
dt AT 1 DS (5 4F)
ST, s m OFRAFER
intj TG G & k OISR
emax; ik v 1231 2 =R X —ER k OIRAF &

shrmaxgj, | S £ 2505 2 Mk r 705 O FAF R | O = T O LR

distS, H r 5 rr FCOME_ s R

uout?j mg Y ms 0D T KL — G § o BT R
F s B ms 0 BRI IR IR P 2
ST ms fiis i ms OFEfER
distPy HIE v 5 rr FTORA T T A ki
uout?smp RA T T A2 mp DT FILXF—ER O
cfPmp IRA T F A 2 mp ORI
ST mp A TFA 2 mp DIELFR
a RF T 115 | R RLAR 2K
life,,, HEZS m DFFdn

ucinvy ¢ HIM ¢ sk v 12361 28888 m O BT E R

ucfom; ¢ HATEY ¢ HUIS v (236 1F 2 B888 m oD BAL[E EMERF S PREY

ucvomy ¢ HIE ¢ #Us v (2361 DR m D BN 2R EhE R Py

ucinv® ¢ HIM t 12381 20 ms DL EEE

ucinv®p, ¢ Rt IZHB1T 51 7T A > mp DHNFREE
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mR C2 REEE—&

SRVpjmyt T t i r (2381 DR m 22 D D= R T = j DHT)

OPE;mt I ¢ Husk v (2361 2888 m OBE &=
ENE; jmt IR t #1281 DR m ~ DR L X —EJH k D AT
CAPym ¢ HART ¢ HoI v (235 1) D HERE m DRE A B

CAP_spm B t s r (BT SRR m DX by 7R T O5 k)

CAP_f. ¢ I ¢ bl v (2361 2 s m OBINA &

TRD® ¢ W t 2B -k r 205 rr £ TOZ RLX—ER j O Elank &

CAP® st B £ 12T D MM ms DRXfFA

CAP_S® 5 B 2B DM ms DA by 7 58 (HIHG D05 S )

CAP_fS ot T t (2381 DA ms OB N &

TRDpr,rr,j,t WMt 2B 28 r 25 rr EFTOT R LT — ié{)}%] DINA T T4

ik
CAPP,omoe | AR ¢ 12550F B HI £ 705> 1 % TO A 7T A > mp ORT
CAl:’—Spr,rr,mp,t Wt o 2k r O rr ETONA T A mp DA k7 RE

(RTHAD> 6®%I%#Lé‘)

CAP—f r,rr,mp,t ﬁ\}ﬁF'EJt TZoﬂﬁi‘ueri))% rr if@/\477/f/mp @Lj]l]/

TTLCST HElE Y AT Lt H

TINV, M t 2B D= x G O EE A

TFOM, HIH t 1T D =R — G ORR E EMERE B H
TVOM, I ¢ 1Z361F D o)L 2 — s O AR EhMER 2 B
TINVS, I t 23T A Elat o EE A

TINVP, MM t 1B 534 7T 1 Vit O E A

C.2 ##&HX. BHHREH
(a) IRLF—BRFENSVRHK
FHEERIC L VN ENDIZ RV F—ERICELY, TXVF—BREEELW-T X 2 FHK
L7z,

dmdr,]-’t = Z SRVr,j,m,t (]_)
m

(b) ABANRTURRK
B ORI (ANHOZR) 2L BER~OZ X LF—FROAT, BLO, #&H)
HDOTRX—EIEDO M) 2K LT,
SRVy.jm = uout;, X OPE; ¢ 2)
ENE;x m,t = uingy, X OPE, ¢ 3
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(© BEEHLHK
B ORAREIZEL Y | WO EL K LT,
OPE; ¢t < cfy, X CAPy ¢ (1)
) RERE/NSVAHK
R RITFINON BB XHAND 2 | v 7 5 R & FRICHR S B EMEROT & LTz,
ANy 7 REF, BARICLVEHE LR,
CAP, 1, = CAP_S . + CAP_f, ¢ (5)
CAP_S; m 1 = Z (CAP_f e X dt X s, 2X(E-tE4D) 6)
ttst

(e) =] 5L VA A & W

Z SRVrfl"m,t = Z (Z ENEr,k,mm,t) (7)
m keint; mm

® BT oL w LEI#s
WM 2ARANO =2 X —EROFIHED B2 =3 L F—&FOMGFE L L,

Z (Z ENE;k mt X dt> < emax;y ®)
(® He &l 90

EEOZANF—EROMEEDO L =T ZHKI LT, TRV F—ZJRET /L TlL. OPEC
SREOAEREZRBT AT LNS (B 3.2.3),

Z SRV j mc = shrmax,; X Z <Z SRVr_j_mm_t> (9)
m Ir mm

(h) BLEEENS VAR
A 10 T HEONT 2R, R 1LIFEAHDONT v 2R EFT,

Z SRVF,]'.m.t = Z TRDSr,rr,j,t (10)
m rr

> <§S ENamm{)=jZ TRD® 5 1
keint(j,k) m rr

@ BLERICHIT SREEHHK
1 A OBRB T, MMOREARICI VK L, EDEME LSRR L, A
B OAAA B X 2 e Lk TR 2 7R,

Z (dist®y e X TRDS rpj ) < uOULS) g X Cf g X CAPS ot (12)
r,rr
G) BEEEICBET5REBTENTI VAR
CAPS g = CAP_sS, o + CAP_fS o, (13)
CAP_S® (41 = Z (CAP_£3 o o X dt X 515, 4XETHD) (14)
tt<t
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(k) RATF4 VBENF VAR

D SRVpjmet Y TRDPppe = > (Z ENEr,k,m,t>+Z TRDP, e (15)
m T keint;y mm rr

() LTS5 VEREICE T3 REBERP
NRA T T EOBBEIL, T T4 OREREEIZEVFHIFI LT,

dist? .. X TRDP . \pj ¢ < uout?; X cf? pp X CAPP o (16)
(m) RLTS54 VBREICHETDREBEINSTI VAR

CAPpr‘,rr,mp,t = CAP—S r,rr,mp,t + CAP—f r,rr,mp,t (17)

d —
CAP_SP, oy = Zm(CAP_fvrmnp,tt X dt X sr?,, XD (18)

(n) BaIBE% - BEAR/NME

EE’JEQ%{ IFBIR T AT AR/ MEE Uz, 2 20 i3 fmokieg &M, XL 21, X
(AR OfHERFE B E . 2N 28 13 ElsEiE ORI EE A, X 241334 7T 4

‘/$ﬁﬂL§x i ORI E T 2 KT

b

TTLCST = a X (TINV, + TFOM, + TVOM, + TINVS, + TINV?,) (19
TINV, = Z Z (ucinvy ¢« X CAP_f. 1 ¢¢) (20)
r,m t-life, <ttt
TFOM, = Z (ucfomy s X CAP, 1) (21)
r,m
TVOM, = Z (ucvom, ¢ X OPE; ) (22)
r,m
TINVS, = Z Z (ucinv® g e X CAP_£5, ) (23)
ms t-life,gsttst
TINV?, = Z Z (UCinVP e X CAP_FP, o) (24)
r,rr,mp t—lifempsttst
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C3 ERT—%
T AN —FIREIGBAE OB T — & 24k C-3~Hi#& C51rd, £, ERESRMOEMT — 4 2z C-6, Mk C-7TII77,

MR C-3 xR0 EAT—% (AR

T RXVE | BRE B BEE HANARELEY  HEABRBHENZY | BAABREBE BEAUBRHE | Fa6
—&H EEHEREESE | TEMHSETHEE Ui | BV AR
[$/unit] | [$/(unit*year)] [$/(unit*year)] [TOE] [TOE] [Year]
iR LA L7 L— 1 60 10 5 0.63 0.646 20
RELT L — R 2 90 15 7.5 0.63 0.646 20
R#L7L— 1 3 120 20 10 0.63 0.646 20
IRELT L— R 4 180 30 15 0.63 0.646 20
R L— R 5 240 40 20 0.63 0.646 20
EWEE | $hE (Ris— EERER) 20 4 2 0.63 0.63 40
$RiE (REE— EN R L) 10 2 1 0.63 0.63 40
Wi | EEEE S () 30 0 15 0.63 0.63 40
fEAL | EEEESWH (HA) 30 0 0 0.63 0.63 40
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R C4 X NVX—HEOEAT—% (AM)

T XX | BR BREs BEER HAREDLEL HEABRBEYZY | BEARBE BEORHE  HFao
—&R EEHERFEESE | DO EHEE Wi HA | ¥V AS
[$/unit] | [$/(unit*year)] [$/(unit*year)] [TOE] [TOE] [Year]
RERTiH A MM L —FK1 100 0 4.5 0.146 0.153 20
MHEZ L —FK 2 150 0 6.75 0.146 0.153 20
HHEZ L — K3 200 0 9 0.146 0.153 20
HHEZ L — R4 250 0 11.25 0.146 0.153 20
MEZ L —FR5 330 0 14.85 0.146 0.153 20
HHZL—FR6 400 0 18 0.146 0.153 20
MEZL—R7T 500 0 22.5 0.146 0.153 20
7L — K8 1000 0 45 0.146 0.153 20
EWNgE | A 771 (HH— EE 3 0 20%* 0.146 0.146 40
ERE A 7T A )
NATTA L (HHE—ENFE 1.5 0 5 0.146 0.146 40
)
Wi EFRE S (Fit) 0* 0* 0* 0.146 0.146 40
[EIBE/ A 7T A A () 0* 0* 0* 0.146 0.146 40
WFAL B DU (A 0* 0* 0* 0.146 0.146 40
B[ G V=P NI( PN 0* 0* 0* 0.146 0.146 40

*EEEANA T T A RERESMIMOBREEITE TN TOVRN, T FRBFIIE EN 5,
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R C5 XN X—HHEOEHAT—% (RRHTR)

TRFR | RE | s BEE®R HAFEHEV | BABRBEYZV  BABREE BEAREHE  HFH
—&R EEMHFEEE @ EEMESEHEE YUY HH | B2V AN
[$/unit] | [$/(unit*year)] [$/(unit*year)] [TOE] [TOE] [Year]
H A B | ¥AHZL—FKR1 120 0 4.5 0.146 0.153 20
HART L—FR 2 180 0 6.75 0.146 0.153 20
HAMZ L—FK 3 300 0 11.25 0.146 0.153 20
HAMT L—F 4 360 0 13.5 0.146 0.153 20
HAMZL—F5 420 0 15.75 0.146 0.153 20
AAMTL—FR6 480 0 18 0.146 0.153 20
HABT L— K7 600 0 22.5 0.146 0.153 20
HAWZT L—FK 8 1320 0 49.5 0.146 0.153 20
W | AT T4 (TAH—EEREE 3 0 1%% 0.0252 0.0252 40
ik | BEoSA 7T A )
AT T4 (TAH—ENFE 1.5 0 0 0.0252 0.0252 40
Hh1 )
i & | b7 7 > b -EHEE S (@) 5.27% 0* 1% 0.0252 0.0252 40
s ERE A 7T A A (i) 0* 0* 0* 0.0252 0.0252 40
W T | FAAET T b - EEEE S (i 1.87* 0* 0* 0.0252 0.0252 40
AL | AN)
EEEASA T T4 2N (HEA) 0* 0* 0* 0.0252 0.0252 40

*EEEANA T T A RERESMMOBREEITE TN TOHRN, T RIS N5,
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i C-6 WLEmXOBRAT—%

T XV X | AR wE®E BN BEHEST-VH | FaH
— &R [mil.$/unit] | [106toe*km/year] [year]
IR =T A RV i 60 3,974 | 20
£ VLCC  (Very Large 120 11,169 | 20
Crude Oil Carrier)
7 A LNG % > 5 — 180 5,818 | 20
R CT A TITALOBRAT—F
TRNE— | AT TA wRE® HAREEML= Y | Fa
&R [1000$/km] [1000toe /year] [year]
£ 7 A T T4 6,500 121,500 | 40
A HANRL T T A 1,166 19,854 | 20
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