[2R2 sz

LAV

2 HF—FUED Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

gobbobbbdgoooobbobbbouooooboboooo

oo
oo
oo

Assessment of Low-Carbon Energy Deployment in Japan Using
Energy-Technology Model

OoOoOoooOod
OoOoOoooOod

Degree:,

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 989401,

Conferred date:2015/3/26,

Degree Type:Course doctor,

Examiner:,,,,

Doctoral Thesis

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

2014 F£E 1§

IRILEX—HBITETIVICEEHNED
EBREIRILF—EREIZCET 0

RRIFKFRFR dt2EBIFHEN #SIFEKR

Ay B

REHE BH AE BB






IRLF—HMETIVICEEDOAEDERRI RN F—ERKICEHT 58K

Assessment of Low-Carbon Energy Deployment in Japan Using Energy-Technology Model

BX
B R e e e e et —————eee e et e e ——————aee e e e aae————— i
g2 I = 2 OO 1
TR - = I RO 1
1.2 ZREBITDRBEL oot 3
F2EF BFEOIRILT BT ETILORRE. ..o 6
21. BADOREGEEDER A REIBEBAE. ..o 6
22. REIREVNRARBIMICE T AERRIRLT—OEE .o 12
221, EBREIEIRILF—IZETBIRIR oo, 12
222, RFH-CCS-BAEMREIRLFT—DBRKRERE ..o, 15
223, ZTOMOIRILF—FHE - BEMNRAIFHICEDIKR .o, 24
23. TR EICEIT A IR X —HMETILOEBEREE. .o, 28
231, REHEIRILT =B ETILOBEE e 28
232. BEROPREAZHEBE LIDMEH ..o, 34
233. BEFEOIRILF—EHEMETILRVUETILERAWV:STIVADHORE ... 35
FI3IE IRILF—EMETILOZSHELICKIEREIRLF—EADN....cccce 37
31, IRILF—EMETILOZHIBAEDBENE . 37
3.2, AT L dm e, 40
33, IRILF—HMETILDEE oo, 41
3.3 1. ETILDREE oot 41
332, ETILDBHIBEAL ..ooieeeee e 45
333. HREAHNDBEATHR/INT URDEEE oo 46
334, BBEET — B DVER oo 47
34, BBLEETILERWV:Z2050 FETORENR T AHEREST ..o 49
KO R 3 /) Y- 1E 7= OO 49
34,2, MR R e 64
B8, B B D E LI e, 84
FA4E IRILXF—FEBAICETSENFRABDOMERI oo 86

4.1, EEHPICEITAENERTAERDEE e 86



VR T o2 30 N D el USSR 87

43, ITRILF—HRTETILDBE oo 89
431, BEBFAOENERTABTERDRIR oo 89
432, FEBEMICEE T DI oo 91

44, IRILX—REMOENERAERDIR I o, 92
441, MR EER LT — R e, 92
A.4.2.  HERHEE R e, 92

A5, B A B D E LD e, 105

BEH5E BREIRLF—FEMOTHEEEZHEFEZT- GHGHEIBES T A DR H ...... 106

5., FE THETE M L B i e 106

52, BREL RO — RERTE oo, 108
521, BRFBIRILF—BMOF AR .o 108
522 HEEE BRI E DI s 112

53. BREBEIRILF—BEMOFREEEE R E R o 121
531, I EEIE LT — R e 121
R T -5 1= <O 122

B4, S B D E L M e 136

FO6E HBEUREIRILX—EEHEERFIEDEZEDNN e 138

6.1. BAFRRIRILF—OEEMEERFIEDEE ..., 138

B.2. TR THEZE M L dm o, 141

6.3. IRILF—HMETILDBEE oo 142
6.3.1. BEAREIRLT—OFEMIEDERTE oo 143
6.3.2. TANRICKDWHABRETOREL e 145

6.4, B EMHE B I B D B T oo 148
B.4.1. HEFEEMELToT =R oot 148
B.4.2.  HEEHIE R et 149

B.5. BB B D E LB e, 158

3= = OO 160

T R D E E D oo 160

72, ABRICTEBLIEETILOMOBRREERE .o 162

7.3, GBODIEBEE e, 165

Appendix | IR F BB ETILDBEE ..o 167

Appendix I AR B B B B D E R TE oo eeee e 172



F3E~EH S EO—HBIT, LUFOMIIESSHER SN b DO TH S,

(553 &) RUE, HHFIZ, DREEZXRE LS Hlo L —HIFRIRET VIc L b
2050 4EE TOMRELRN AR TV A58, =3/0%— - G, Vol. 35, No. 4,
2014.7

[% 4 7] Ken Oshiro, Toshihiko Masui, Diffusion of low emission vehicles and their impact on
CO2 emission reduction in Japan, Energy Policy (in Press),
doi: 10.1016/j.enpol.2014.09.010

(%5 =] RWE, HHFZ, ERRFEo RN —HIRORHEIEMEZ ZE Lo EOR MR
FENRAT AR TV A58, EARZFRG®ICE G (BR5D) |, Vol.70, No.6 (BREEY
2T WFSEERSCAE 5 42 3%) 11 207-11 215, 2014.



%

122 7 R 7 7 7 R 7 [ 7 7 R 7 7 7 [ 7 O 7 R I 7 7 7 7 7 R O O 7 [ 7 72 [ 7 [ 2 R [ R

—&
1= ZRERDITDRBEL oo 4
2-1 BADBREMRHRABEHEDHIE E 80%BMMIKEE ..o 7
22 HADO—RIFILF—HBE. BREIRILFT—LEOHERE ..o, 13
2-3 HRO—RIFILF—EAHBEE. BREIRILFT—LEOHER ..., 13
2-4 BED—RIFILFTFER oo 14
25 BRFNEBEORGEE - RIEFIAEOHERE ... 16
26 HRIZEBITAKBFECO2[EUN T A D T B oo 18
27 BARDEFREHNEZEEABDHERE oo 19
2-8 BADEFREAEEBREDHETS oo 19
2-9 AN KB REEED R E AR e 20
2-10 IPCCARSIZEITFTDBIRAMHEB TR D oo 21
2-11 BAROBRAFKBERTUOvIL (E:BELE B FEL) 21
A = PN Y=o a2 R 22
2-13 HARDBRIER LRI T HBOHETS e 24
2-14 FERAE - FEHPBHEICHEOLIREREBEDORBEE .o 25
2-15 REABMERZBRORBERIEE oo 25
2-16 BADBREMR A RABEHEBDHERE ..o 26
2-17 BAROIERREEABHETS ..o 27
2-18 BARDIERREEALLZEDHETE ..o 27
2-19 BHERREIE 2050 AR T O x4 &L D 2050 £ CO HEtH EHERHIER ... 34
2-20 HIRE (2014) I2H1T5 2050 FORENR A APHEHTHER oo 35
31 BHASHAIREFARERENDREL (A0 FEBEFDIFE) i 38
32 REMAOHBFTULYIRILEF—HEE 012FE) . 39
3-3 MEFAED—BYUEYEITE (2009 FEE) e 39
34 ETIEAWIEROBENRA R FE oo 44
3-5 BAEND 2012 FEZEE—VF4EH BA3H) ODBEAREE ..o, 47
36 EEFOARMNRESIITRILE—HERNIR .o 48
37 IRLF—HEHMETIVICE D BENRARFHEDHT 70— e, 48
3-8 FAMMAEEEMTEDLLE .o 55
39 HRARAREE BT DB oo 56
310 ITFLUABEEBRTEDLLE ..o 56
31 AU REEEE DB e 57
3-12 EFFEREIBIETE DB oo 57
313 HEBIETE DB oo 58



ig]

3-14
3-15
3-16
3-17
3-18
3-19
3-20
3-21
3-22
3-23
3-24
3-25
3-26
3-27
3-28
3-29
3-30
3-31
3-32
3-33
3-34
3-35
3-36
3-37
4-1

4-2

4-3

4-4

4-5

4-6

4-7

4-8

4-9

4-10
4-11
4-12

RFARED T — R AR B B I E e 62
IEAETP2012 [2H T HIFRD T R F—HEERE ..o, 62
REENEOETINHEHEEEBMEDLE ..o 64
=R AR R ER T R E e, 65
BEPEHRBEE (9 —RQ) oo, 65
b | o (G 3 xR 66
| [T i T - OO 67
BIBTRILF—HE (T —RQD) oo 68
BIRIRILT—HEBEDT —ARIEEE oo 68
HUSBIBRAE T RILE—THEE (2050 £E) oo 68
—RIRILE—EREIE (T —RD) oo 69
= AR =R I F—ERBEES oo, 69
i QK[ =T N O 70
REBENE - REBFEOHER (T—RQ) oo 77
R BB BRI oot 77
T—ZADEF CO2HE BRI oo, 77
BREEANEBEEHE (F—RQ. 2050 FEETH) .o 78
BREENEBEEHE (W—RO. 2050 FEZETH) .o 79
r—ZX R DOHIEEERIREE (2050 ) oo 80
HIERBERIEEE (T —RD) oo 80
IR FEBEBNEBEE (2050 £E) oot 81
IR DEFAIEEFES L7 (5F—RQD. 2050 F) .o 82
HIBRIDREABZIRVTT (T—RQ) e 82
2010 FELARED BIEIR B EE .o 83
BNERARNRICEDENARMBMBDEIL oo 87
FEADENTRFEBRIRDETILIFA AR oo 90
BRI RENEL LB IRETILOBE ... 90
T—RARBEMRARBHEDHFE & 2050 FBFRD CO{HHE ...ocveee, 93
BEMBHRBHE (F—ZAD) e 93
BEMBHRBEHE (T —RQD) oot 94
F—RANBEBENEREA (2050 £E) oo 95
HKEBNE - BEBE (T—RAD) oo 95
HEBNE - BEBE (T—RD) oo 95
BREHREEHEDOHIER (2050 F, BHAFA) e 96
BRIEHEEEHENOHER (2050 F£, BEHTH) oo, 96

T—RBIDES COBEERE ..o 96



4-13
4-14
4-15
4-16
4-17
4-18
4-19
4-20
4-21
4-22
4-23
4-24
4-25
5-1
5-2
5-3
5-4
5-5
5-6
5-7
5-8
5-9
5-10
5-11
5-12
5-13
5-14
5-15
5-16
5-17
5-18
5-19
5-20
5-21
5-22
5-23

IR FEBNE Y TT (2050 £E) oo 97
RERBHEDYTT (T—RD) oo 98
g AR EREEBEERE (5—XD. 2050 F) .o 98
g AR E R EEBEERE (57—, 2050 F) ..o 99
E 3 R (OF =8 L1371 e SRR 99
b P TN = )Y o 100
ITRILF—EEE (T—RD) oo 101
ITRILF—EBEE (T—RD) oo 101
AR R B A B D HE ST R e 101
R R A D ST R e 102
el =8 = o b = = USSR 103
RAHIFEERMBR (7 —RQ. 2050 ) .o 104
RAHEIFEERMBRE (7 —RQ. 2030 ) .o 104
SSPs IZHITABEARMAL * GDP R8T ..o 116
SSPsIZHEFHHADAD - GDP BE (FHIER) .o, 17
B o R B T B oo 121
=B GHG HEH B ..o 122
—Z B CO2HAE (2050 £E) oo, 124
CCS - BAMBEI RILF—DOF ATREMICIE L1z CO2{fitg (2050 £F) .......... 124
Eo s T R LT 3 =P 126
CCS 7—RAID &K - FKEE CO2HEHE (2050 £F) oo 126
FBEESH () B (B) Y—ADGHGHHE ... 127
2050 FED—R IR ILF—ERBEIE e, 128
BAARET R = EFID U I T oo 128
2050 FEDBRIE T RILT—THE oo 129
2050 ENREIRILF—HEE (2010 FLE) oo, 129
2050 EDERFIBIBRIE TR IL T —HBE R oo 130
REAKRSHROLERE CEHEDM. BFHSE. BIREA) s 131
REARAREOLERE CEHEdL. BFABM. BIREE) .. 131
EBEATARBOLRE CEHEdhL. BFABM. BIREE) .. 131
EXBHFAOESHMAMEERE (FBEPM. RFHEME. BIREE) ... 132
REEBBEOHEBHERE CEBEH . FFASM. BIREE) ... 132
EVBEBEOEERERE EHEFM. BFASML. BIXREH) .. 132
REBENEMN (CCSBAL - ARIDLLER) o 134
BREIRILF—LELERENRARFHAFEORERZR (2050 F) ............. 134
T—RANDEF CO2HEHRE oo 135



524 2050 EDFEBEIBIER ..o oo, 135
525 2050 FEE T BRI B ..o oo, 136
6-1 REENEICHODIBAERMREIRILE—LEREDHERE oo, 139
6-2 BITOREEMEERFIBEDIEE e, 140
6-3 EEMEERFIERITRDETE - BABE . 140
6-4 ITRILF—HMETILADFITIHAETILEARAHFS A —D e, 142
6-5 FTERAABARENDRIBEEAE - VAT LMEBOHERE ..o, 146
66 FHEENE - BER B oo, 150
6-7 B R B MR R e, 151
6-8 =Y D ERI BRI R e, 151
6-9 FHEBENEADLLE oo, 152
6-10 FEBEBREMADILER oo, 152
6-11 BTN REEHENLLE (2050 F£. FEATR) oo, 152
6-12 ABHFEBEDIEABFLEER ..o, 153
6-13 EAFEBDIEABFLLEL oo, 153
6-14 ERFIRLRENR A RABEHBDBER oo, 154
6-15 BEMRARAPEE - CO2MEDELER ..o 154
6-16 —RIRILF—ERBEIEDEEE (oo, 155
6-17 BRIETRILF—HBDLLE oo 155
6-18 HUBRDHERIBEE (FIT L) oot en e 156
6-19 HUBRDHERIEEE (FIT B Y) oo, 156
6-20 BIEBMIRBEEEDLLEL ..o, 157
B B ) N m Lk 5 - 2RO 172
A2 ZEE GDP DAETE oot 173
All-3 AB - BRI DM T 00— e, 174
All-4 R D HE S B et 175
All-5  FREHIE B DS 7 O e 176
All-6 2050 EDTREZBEETE (B oo 180
All-7 2050 EDTREBRBETE (M) oo 181
All-8 MEZBEEHIER (BEZ—X, EEBERD e, 182
Y B - L= e 5 - 2 182
Al10 R B DI I R e 183
All-11 ERE R R B EE B DR IE R o 185
Al B B DI I R s 185

All-13 R R E DM T R 187



All-14 R RE R DI T E R e 187

All-15 RE - EHEBFAOEN I RN T —FEREMOMETRER ..o 189
All-16  FAE A B D T B R e 190
A7 AR E DT R 191
All18 I F L U A B DR R oo 191
All19 A Y P E DR R oo 192
All-20 SETERIEH (BEM) DR R e 192

All-21 FEZRR NP OHEFHER (BET—RX) 193



x—E&

x 11
x 21
x 22
x 2-3
x 24
% 2-5
x 2-6
® 2-7
x 31
x 3-2
% 3-3
x 34
% 35
* 3-6
® 3-7
* 3-8
% 39
% 3-10
£ 3-11
% 3-12
% 3-13
% 3-14
x 41
* 5-1
% 52
% 5-3
% 54
% 55
% 56
® 57
% 58
% 59
% 5-10
£ 5-11

BEICBITAETILERERDEEE e 5
BAROHRIEENR A RABELEIRBEZEDORE e 7
IPCCARS WG [ZE T BIEFIL T U A DEE oo 9
b A [ 0O IE= =3 = 1
FEED 2020 FELUBE DB B AR .o 11
IPCCAR5 [SRENTVWHABERFEIRLF—DTSR - IAFTADEE ... 23
J-REM ETILDHUEIRSY ..o 30
KRR TR — BT BT ILOBEE e 33
IRILF—HER CO2 DHETT R REDT oo 42
ETILLED 10 HIEK 5 & 47 ZBERFRDTTIS oo 45
N Gl U ke SRS 5 [ R 51
E3=58 5 200/ bR B G SRR 52
FHBEATREIRILT—DBEALR .. 53
R =g ok () L R 54
FITARICETEIARDEFNEAERTE ..o 60
KRARICE T BDRFIFREBD /T —RAEETE oo oeeeeeeereeeeneeee s 61
e e~ O e At e SRR 64
EFEBMAOEIRILF—FMEAE (F—RQD) .o 71
REBMADE I RILF—HMBEAER (F—RQ) v, 72
EHBMADE I RILF—FMBEAE (F—RQ) oo 73
REEEFADE T RILF—FHMBEAR (7—RQD) oo 74
EVHEESFAOEIRIILF—FHMEAE (7—RD) i, 75
e el O e At e TR 92
IPCC AR5 [ T 2 E M A AHIFBEOREI R MEAE e, 107
=R - e i ) T s bl - e Y OO 109
FIRE (2012) IZBFTABERAREIRLT—BEABETE oo, 110
CCS A BT T BRI oo 11
IRLF— - BEAECBTEEE GDP T e, 113
BIRTHIREZERICEFT7—RBDERE GDP BERFETE oo 13
SRES MR =1 =5 A B B .o 114
SSP MR R B e 115
SSPs IZH1THBAADALD - GDP 8TE (HIER) oo 118
iRyl A bl SO 5 =3 37 973 = 19

BEF—AIZBETRHEBRFEHEBEE (BB 19



K 512 BT —RICEBTAHERFBTHERE .o 120

e R Iy e 1| 17> W 01 L i T - S 122
% 6-1 BEEIAZE. EEaeZEA. BMESEMOERE ... 141
£ 6-2 2014 EEDFEMAE « THERIR oo 143
= 6-3 JRMERIZERICEITAKRBE - BAKEBEOIXMEE .o 146
= 64 HTHRICETIREN - KEEAFKEBEDBTRAE .o 148
R B0 T R E B e 149
T AN BEFRAEEDEIEE e 180
FAI2 BB DB & e 184

32 A3 ERB RO R E T IAZ B oo 186



25

BAMEARE SN D R[REETBOBMIZ T T, XX — &AL HTBICIREH RS A

L AVEHEH L2 MERFo ¥ —]) (F17) - BERTR/LF— - CCS (K[
ILHTRE) ook J138E) OBEBEMENER SN TV D, RRBT R F—DOWE KIEKIT, FH
PREREE ARG 3V T 2050 45 F TIZIR BN R A AP E A 80%HITT 5 & vy o R A AR
(LATF.T80%HEHE)) 2R LTV D HARIZEB W T, AR ELABEMRO—>2Th 5,
LarL, 2011 4F 3 ADEEE R IR ERELEZIT. RFAIORBHEERTHRE LT
DOIEO TRV F — « KUEZEEHNECR 1L RIE 722 FLE L OMEMEIZE BTV S, L J1~D K
R L 2D, 80% AR ZEM T HI12iE, KBt - MU ER L, [EFMEICL LT
NEBZED) TRV —FE~OBITRLEII R D B2 ORD, —H T, B EEERIZN
FIPERO = XL —FFH - IRENR AT APEFHBEOERSITICE L RV b N TE o
FNVF—HITET N TH D AIM (7 V7 KERAET V) 1L, KBt - B3 EO 1%
B M R BAF B ORIAELED TRV F = AT AOBEM L2 BETE 220 E W ) FREN
bb, T TERNETIE, ZRXNVF—T AT AOBMCIZ X5 EEEHAIAT T, AIM O
WRE T, SHIC, R LEET VERWT, BAROEMIRESF A A PEHEI EE %
BT D7D OKRF TR F —E K ORBINER, BLOEOHROMGT 2 FEh LT,

F1ETIE Fame LT, AIEOE R, BRZ T & &b, K LOWRZ R~ LTz,

B2 T RRFTRNLF —OBRS, BEFEO TRV F—HIFET N E I —_AF5 2
&C, BATONNTICIIT DR~ el & B LT,

F3ETIH, AARZXGE Lo VX —HATE T /L AIM O sl F8E M O 7
fEZATVN, 2050 FFEETERMG L LEaproME 2R L, fRE LT, BB aoRife
TIZEBNTEH, KRBT X =12, BAENRETRLF— CCS D KILRITEY
80% HFE DOZERMITHAMANCATHETH D Z L AVRENTZ, S5, WEROTT IV TIEAHM A A
T o I IR RAR DYRO R A E BT D72, ETNVOUBEIT o7, £ DORER,
Hitslk R BR O TR, RRICALYEE - RALHRIC BT 2 MU EOFEAEE L@ U T, TA
ARET RV X —DW RILKIZEE L THEHTH H Z L RS,

FA4ETIH, F4ECTRLEET VRS EIC, EROET A CTILEHMENREECTH - 725
TN BT 2 BATHRHEREAODREERILT DT DICET VOLRREIToTz, £D
FER. BRABHESE — MR TRGEROB@IRE > 7 M REIET OKFREHRE Vo T
TE O E AT SR ONRIZ LY | EHFEIKHE NS BMICC 7 ML, KPR E
OBFABMEE S, REDRT APHEICKRE S FETHRR L o7,

% 5 BT, RSN OERFE = L — /IO T b, KilE 7 8 M JE RIS T A fEE
PER S D Z & I E 2 B A S iz — A2 B T D 2050 4 80%I8 DR ST &
Tolz, FiFE LT, WP NOARBHMATE W —ATliX, TORBIIENEKTH S
—J7, CCS DA TERWGE, BLOBAMNRET LY —OFHAMEKEIZHE E 255



I3, BEEE O KEPMEALIZEN Z HIRWIRY | 80% HAEDERIIRNEE CTH 5 Z LRI
7oo SHIZ, DT —DDKRF T RLF—DHRTIL, 80%HEDERIZINETHD Z &
D BNE RS Tz,

o ETIE, MARMREEZ R —DE LK E LIRSS FIT (EEMSEBHE) o
IR HEEZETHIENAREERD L) TRXAF—HINTET VORREIToT2, £D
fESE. FIT OB AIZ LY . F R KL EOZE BRI, BERZNRIC K 0%
AIERTR b 726 S, B ESDERIFIC K HHIEE oA ERETETH D Z &
M BMNE ol Fio, FIT EAIEONREAET HIREREIE, K&K T 2030 FEHICEEAE
KREHEE 1 HREML LTSS, Ll Ao —MEES i, BEAIEE S
o, 720 OBREHESHAFEIT, 2010 4E L W RVWKIEICE E AR L o T,

97 BT, AR & LT, AR VX —1E, K - B o HEEIC X
2B A B ERTRERE OIEHIC L 0 B Lo, FIT S0BGRE 2 MEIc#E L 5 2 & THIH
BEHMET UL, B EERRRFZBL AT —JUCRVEDL Z L 2R L, 2L, 4
ARET LT —DHTIE, 80%HIEDFEMIIWEETH Y . JiF1H L<IE CCS DWW
DBANMIE L 725, FEDRRFE T FNT —ITRBE KT UE, $ix 72 U 27 BNEETEAL
THRREMENR S D Z LD 80% HAEDESE e mEpIZ 1 T, BHIRY 22 Bl BRSOl BEAE S
HEMMR OB ER . NT UV ADENTARRBT RN T LR EH LD ENEFE LY,

il



Executive Summary

Low carbon energies such as nuclear, renewables and fossil fuel with CCS can play a critical role to
realize the long-term mitigation scenarios. Deployment of low carbon energies can also be essential
for Japan in order to achieve the target of 80% reduction of GHG emission in 2050 as the long-term
mitigation target. However, renewable energies and CCS technology entail various risks as well as
nuclear power. This study aims to identify long-term pathways and policies to promote low carbon

energies in Japan using revised energy technology model.

In this study, energy technology model which is based on AIM/Enduse is improved in order to consider
regional differences of renewable energy supply and demand, and its intermittency. The result shows
that the long-term mitigation target is feasible without nuclear power by a large scale diffusion of
renewables, CCS and substantial energy efficiency improvement. In addition, reinforcing electricity
interconnection and demand-side management using electric vehicle and heat pump water heater
contribute to integrate variable renewable energies and reduce carbon price to achieve long-term

mitigation target substantially.

Using the revised model, feasibility of long-term mitigation target considering a constraint of the key
low carbon technologies diffusion is assessed. The results indicate that unavailability of both CCS and
low deployment of renewables are crucial and a single low carbon energy alone cannot meet the target.
It is important to consider uncertainty of key low carbon technologies such as CCS and renewable

energy as well as nuclear power.

Effectiveness of feed-in tariff (FIT) is also assessed by the revised model. As a result, FIT can be
effective to reduce the initial cost of solar PV and contributes to achieve the long-term mitigation
target. Although household electricity bill rises by around 10% in 2030 by introduction of FIT,

however, it can be compensated by a promotion of energy saving actions.
This study concludes that renewable energies as one of the low carbon energies can play major roles

to achieve the long-term mitigation target in Japan. However, nuclear power and/or fossil fuel with

CCS are also essential to achieve the long-term mitigation target.

iii
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F28 BHEOIRILIT—HETETILORE

RAEEBIGEA R BB O —>TH Y | 2013~2014 F|IL IPCC (RELEhICET 5
BOME /N 1) LY AR5 (Fifth Assessment Report : 55 5 RaFliRE£) BNAFR I NI,
IPCC AR5 WG1 (HARIFRUIRM) OWmEETIL, TARIC L 525228803 20 A X LARIC
B S N IRIRE O BRI 7R RN T o - 72 ATREME 2D Ty & FEll & T % (IPCC
2013),

RAELEB~DOIMLITRD—2 L LT, TRAX —THEHIRCHAETRET R L F— « F1
71+ CCS & W o TFERR DA L D IRER R AP LA BT b d, T E T, &M
RN DRI B 5 ERINZFH T 2 720 FERO =R ¥ —FFa - IENRE T X
P EZHE T 57 (L, ZhE TR AF—HTET L LS RAVSRTE T,
TRF—HITET VL, FROERHE T — % OIEF, 20 B o — % QBB D
RIS, SRECTRELRBENRERON TETWDIN, HIChEMENSRE LEET
VICBWTIEEREFEICHKBER T REEDLZVONBIRTH 5,

AETEH, TTZAAX—HIFETLVOERBROONLEHE LT, BRAOZ R )LF—
Tkh - IRBREA AYEHOBR E BB L, BLOFEHO = 3L X — « [UEETHESR OFEE
IZOWNWTEEDHD, SIHIT, BITMRICBIT D= r X —HireET v, BIOET LEZHW
FEMEZNGRE LT U A EHFIZ O T L E 2 —21TV, ZOiREEZIH SN T 5,

21. BROREEMRARAIRBZ

AEITIE, AFRICTERT 2 RMHROERLR L 70D, HARORINREZI T AHIEH A
\ZDWT, BUROFHESCECHT DT FRENA D L B 2 — 21T 9,

HAROREHNRE DR T A B EEICBET 25 Kk & LT, 2012 FICHERRE S U725 UK
BREE AL (BREEE 2012)3 28T H LD, BRECHAGIHE Tid, TPEF G LART & Hb it fF
BRI D F7% 2°CUNICE EO D 1= OICIREN TN AP B2 KIEICHIT 2 LER H
D2 ERH# L, 2050 EFE TICHRARKROBEHEST AOPEHEEZ D L L ERT 5 &
DEEZTRTOEEIEETHELIEDD, £7-, BEHIRNZ2HE L LT 2050 4% TIZ 80%
DIENREAT AOPEHANRA BT, | L OFHNnH D, —FH T, 80%HIEIZONTIE, £
DERAMORE S, AT R VT —JEROMESES | RENKEECTH S &3 5
b &5, BoL, KH, 2008),

Z 2T, ET 2050 FOMREZIENT APEHEIEFEICOWNT, T E TORMES 2014 F
IZAFRSAIZIPCCARS Z X U & T 2B DR EIC OV TE LD D,
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(HAD BB FEA AA R h U A7 ¢ A(GIO 2014b), CDIAC (Boden, Marland, and Andres

2013) & 0 ZEHVERR
2%¢1949 - LARTIE PR 2 B <
2-1 BADEBEVDNREHRBHEOHT L 80%BDKE

® 21 BAOPRPAEENRAAPHEIRBZREDZER

COP3 |2 TR AR & ENEIR
= HAIX 2008-12 FETIRZEZN R A AP & 2 JLHEE (1990 )  Fb 6%

ZAEEM (C4H) 12k D TELVWE~DNWEZR
SRR OPEHEZBUR D 2050 4 F T

2008 4= G8AFRIMY I » b

WRAEEFE (48F) 2% 2020 4F H 1 4 KA
=2020 F-DOPEH 5 A [F 3R T 2005 4L 15%H 175

MEL AR (C4R) 23 2020 4F B =2 B

=2020 FEOPEH F A 1990 bk 25% T

RN URBEIZEES I HARIL 1990 4EEE 25%H0 B A% A 42
(G &)

HANIE, 2020 FF HEAZELET S Z & % UNFCCC Hi5 Rl ik
=2020 FEOHEH A 2005 4L 3.8%HHI

1997 4

2007 4E

2009 4

2009 £

2010 4£

2013 4

(1) HEHRUOLGKIELEICETIEE

R 72 KA T2 EHEL LT 2009 4FD T 7 47 « %3 v MIBIT 5 G HHE
SICRWT, [Fxid, EEICLRTOKAED S OIREEDFHKIRD ERANERK 2 & 28
ZIRNE DT RE L DILFR R AR AT 5. ) L O R ST (PMNEE 2009),
ZO IFR#T 51 (53 TIE Trecognize]) W9 RELL, 47 LY 2CHENEHBEMICAE
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SN Z L ZRTHEDOTIERNWD, ENLREOFIRICIBWN T T Z O e df 8 L Rk
DI L > TOHRFIETRETH 5 Z LD, Foxld, 2050 4 E TITHREEOPEH RO
Wil &b S0%DHIAEERT D EDOHIEAZ R TOEEIFT L Lk TRIT S, )
[Zo—#E LT, Fxld, BlEESETREDRT ZAOPEMEZ . 1990 43T LY Flro
BHOHE L LT 2050 £ TIZ 80%E - 1FZNLL EHRT 2 O EIEZ X5, £O
LB D Z Lo h | PR - JeEE 80%I L VO BARIZ Wi, G TR W THA -
X ESNTCHETH D LR TE 5,

AT, 2CHEERORES Z45H L oo, LViEER->7-HEE LT, #lzxiF2.5C

HIEEAZRZEL TV DB HZET o5, (LMl #oo, 2014), — 5. IEA'® World Energy
Outlook @ Special Report (IEA2013d) Ti%, IEMO X N E R T2COMREMEEZFET Z L 23A]
REL /2%, 2020 EETEXMRE L2 4 DOBERZIIREIN TN D, 2B, 2014 FFIZAERS
A7z IPCC 25 5 ekl & (ARS) WG3 TiL, 1,000 LL LD 7 U Fz o\ TA ko
KR A2 1.5°C, 2°C, 3°C. 4CITILE 2 ATREMEIZ DWW TR AN 22 S4L TV 5 28, 2.5°CIT
DWTEFHE ORISR L L THE LT, Z DR S ORIFHBIZ OV T L TRV (F 2-2),
F72. 2014 4 11 AlIZAFR Sz, IPCC ARS OFEAMEE (SYR) Tix, £TDEBIZIZS
RRPERN KB L 725 6 DD, EEEEEND OKIE Lﬂﬁxzcﬂeﬁﬁ 2l S D ATREME O R
WX EATAET D & LT D (IPCC 2014c),

RAEZAE) AR OFmIC B W T, [URZERE - IS OB D bREIR 2RI Tnd
2014 FIZAZFK 72 IPCC ARS WG2 #iEETIE, KURPEEEMLFIN S 1CE 721X 2°C
R LA, KIEEEY A7 D95 HNL OO ERITENR T 220 (considerable) & L.
ACU ETIETARTOERIZOWVWTO U A7 BEW, FI3EFICELS D Lo Twn
%(IPCC 2014a), F7-, MHREITOHREEICBNT, KIELEANACEB 2D Z L I3#EHT 5
~RE & LTV AH(WorldBank 2012), 7235, HARIZEW T XUELZENEI B T 5H DT
X7 < HATHFZEICB W CTEE LWIREI A e STV 2 (IR, @&, 1818, 2009),

! IEA: International Energy Agency  ([EFET /L% —F&BH)
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# 2-2 IPCCAR5SWG3 IZHITHEMI T ) T DFE

. . . GHG Hlljsk (2010 4F ) 21 AT O SIRZAL AN F FRATAHERF S 2 ATEME  (1850-1900 4F: L)
AT =Y Y7 HT Y
2050 2100 1.5C 2°C 3C 4C
<430 PREEDS 430ppm AT DIKUE & 72 o 7= DILEBI D E T NAFGEI L DR 575D 7
450 " \ e N
(430-480) 4T ORI 72~-41% | -118~-78% EAN

Ebohbnzix

500 AN =ya-pra L -57~-42% | -107~-73% i
(480-530) - o
530ppm % 41" =Va—h | -55~-25% | -114~-90% EH bR A

550 AN =ya-pra L 47~-19% | -81~-59%

. PPN
(530-580)  580ppm Z AN -va-h | -16~7% | -183~-86% ™
580-650 2T OHIFHE -38~-24% | -134~-50%

Ebohblbnzid

650-720 42 C DA 11~17% | -54~-21% .
=]

720-1000 AT O#H 18~54% “T~72%

>1000 AT OHEIPH 52~95% 74~178%

(1T IPCC (2014b) & 0 SEFH1ERk
¥ MEW*) OB 7 IV TlL, MAGICC, CMIP5 DWW T HUZEWTEH, ZOXIRICINE D v U AR GFE Lo 20, BUROXEET VIS

BB S TWDRWAHEFEMEDNFAET 52 Z &2 BB L, “WREMEDMEVY LRl L TV 5,
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(2) 2050 EDREMRAAHHAEIRE

2CHIEZAME & LIEGA B & 72 DIREN R T AP HIEIZE L T, 2014 1T
FINTZIPCCARS D WG3 HEENBE L7 5, AREFETIE, 21 i ORI E K
b bl UC 2°CoR IS &5 FTREEDS @V U A (450ppm U A TiE, 2050
FEOMFR RO ELZN IR AT AP 8L 2010 0L 72%~41% E S TWD, £72, 2CHK
WICINE D AREMED EH O E N ZITEmWNE STV D 500ppm > F U AT, 2050 F0D
PR RIE 57%B~42% & 72> TR . Wb FREITHEBL EL o TnD Z &b,
R EA-Z2 2°CITIT 5121, 2050 A DO HZERZ HENLTHAH (F
2-2), 7233, 2100 - F TOMICIREDBIEMDE Z 54— = 2 — v F U AT, 2050 4
DOBEHNREIIERLNICR D DD, FNLIEICHE L R DHBIRNA BT 22 006,
Fea 72 U A7 D ELD Z ERERMINTEY, TOEBUTIIZL OERH 5,

H AR Z & e e EE 00 2050 4 80%HINE H AR X, IPCC 25 MUK FHmiH A T B W\ CRidi S 41
TV 5, FEEFMLRTN B ORI LA %2 2°CLANICHfl T 2 flRgtEnmn & Sha 7 3
(450ppm) (Z351F % | SeiE[E (Annex 1) OHEMHFFA & 80%~95% D HEiFHIZHE S L TV 5 (IPCC
2007), & 7=, Hohne, den Elzen, and Escalante (2013)1Z L AUiX., 450ppm VU A IZ31F 5 OECD
BXOHAR - A—2 T VT « =22——T 2 RO 2050 28T 2 HEHEREIL, HIEE
By HIEIZ K-> TEIRS DO, i 80% % 2 2 KIMEIZH L, 72k, Rl TIXH—HR
NV xy bDOEZFHIZESS EHAIBBIEORE 21T > 72 F 66 & Y | Kuramochi et al.
(2014) TiE H A D 2050 D PEHEIIRE X 1990 4L fc KT 95%IICET H & LT 5,
2050 FEDOUREBNFE N APEHEIE OOV TiE, 4% b B OAFZEEh m <o E B
IR OB A E 2 THRETT 5 2 N E LW, BRSTIE 80%HITEA kD b5 AT
REMEIZIKIRE LTEWEEZDBND, LT T, AU TR HARDOR IR EZ 5T A HH
HEEE LT, 21T 2050 4 80%HHITE (1990 4:bb) &L 72 n > T U A H OB E T 5,

(3) WMROEBEMRNABHAELRBEDTRK

2010 450 COP16 (2B D > 7 U ARICHSE | AEIX 2020 FDIRERE N AHI H
EEFERL TS (F 2-3), BAIK, 4] 1990 4L 25%HI & v 9 BAE 2B Gk L T
23, 2011 FEDJFF I B BEM A 2T, ST & D 2005 4 H 3.8%FICEESNTWD, ZD
e OHEHRRIT 2020 FFI2HY 1,300Mt-CO, #15 & S TUvD, 7235, UNEP 73 2014 FFEIZ A
L 7= Emission Gap Report TiL, BEEMFZEIZEDS &, HARD 2020 FFPEH £13 1,165-1,285Mt-
CO, #54 L HEFE S CU 5 (UNEP 2014),

2015 FRIZ/NY THME S 41D COP21 Tid, 2020 FLARE O EFRRY 72 1R 5 20 8 A7 A HEHHI
BUZNT 72 72 2 AR BB SN D TETH VD . BEIC, HEOE D 2020 4 LA O FIE B
EEHER LT D, FEER LTV D 2020 FELIBEOHIR EIEZ2 R 2-4 1277,

EU %, 2030 FEDOIREREA APJeHEE 1990 FLbTh7a< b 40%HIT 25 2 & &2 HiE
ELTHITTEBY, 2014 4 10 AIZIEL EU BRI COBEN RSN, M2 T, EU DX
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X —HEEIZEDDHAMRETRLFT—HEL 27%E TEODL I L2 HEL LTRRLT
% (European Commission 2014),

KIE - FENCEI LT, 2014 4 11 A TbiLiz A~ KiitH - B EEF ER & O
IR, 2020 FELARED BARICEAT 2 EE 08 e S4v7z, SKENZ, 2025 FOIREZN R AT AP
Hi % 2005 4EEE T 26-28%HIT L. HFEIE 2030 4EHHIC CO HEHEA ¥ —2 77 b &8, {k
FREILISN D 2 = 7 % 2030 4F £ TITHI20%I2 3% & DE S %17 > 72(The White House 2014),

AARDHEEIZ, 2014 4F 12 HREE TR STV RN, 223, 2014 9 HIl=2—3—
7 CRE SN EHAEEE Y I v b TlX, COP19 OIRE LB E XM RERE TE 5721
FHICRHT 22 L2 HBT L OREN RSN TV H(EHEES 2014),

x 2-3 EHEEE®D 2020 £BE
2020 F- DR =B F 4 A HI B AR
3.8%H1I8 (2005 F-Lt)

H AR A TR EIC L DIREZ RN AHER R & RIA T TICRE, &
%, T BEERE
P QS| 17%FEFEHIE (2005 F-kb)

20%,30%H178 (1990 4-kt)
MmEO= I v k- BERIZS U T, BEZ 30%I125] & RIS

ot 17%HI78 (2005 ££L1E)

= 15-25%H1I78 (1990 ££1k)

M 5%HIIE (2000 4FL)
(H4AT) UNFCCC (2014) L v =& 1ERk

EU

* 2-4 FEE®D 2020 FLIFEOEIBE
2020 FELARE DR =N R A A HIE B =

EU 2030 412 GHG BEH & 40%H138 (1990 4-Lt)
P QeS| 2025 E1Z GHG HEH & 26-28%HI3E (2005 4E )
HE 2030 FFEHFE TIZ CO HEHEZE—2 7 ¥ b

(HFT) SAREEE & D EH (R
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22. REEREMNRAREIRICETHERRIRILF—DKRE

AWFFETIE, FRCREABRMROP T EREMNEN L SND HERFEZ RV F—)
ICEHT 5, RETIE, BRFTRLF —OWE L BURIZOW TR 2,

221, BRFIRILF—ICET LHEK

REETRERR & L CE, Ao ¥ — JARRRT VX — Jj17), CCS (RFENTH
[BlR) 72 ERE& 2R FEN 2T 5528, IPCC ARS WG3 (IPCC 2014b) Tl & W DI KRR
T R/LF¥— (Low-carbon energy) DEEMENTERI SN TV D, RRFTZRAF—L1X, R T
71, BAEFRB= R /LT — CCS D KTIFELAIEL., TNHITRTAA~D CO A Er £
TAFFEFIAR K IECINEIT 2 Z E R FEETH 5, R TIX, K171 - BATRE= RV
F—HARIIIIMERH D —T7, AROHEEE « =3 /L F— e E ORI X v | KK
FT X —ERITR ER 20 120720 20%95 THERE L T2 (X 2-2),

IPCC AR5 WG3 TiX, KR T U FZHBIT HIRIRFE = R F— O EEMED G S 41T
BY ., KR EFAZ 2°CRBICI A D ATREE R mV & S5 450ppm > 7 U A Cix, 2050 4F %

IZHEFR DO — R =R F— G EI 5 DIRIRFE T L F—HRITBRD 3~4 5, PRl
THRI60%IZIET HE L TND, £, BHICHD HERFZRNLF—DOHFFTEHITEL,
450ppm 7215 T2 <, 500ppm U AITEBNTH, 2050 FEORBEBESEIC LD HIEKFET
FFX—DERIT, 80%% LFEIHKAEICEL TWD,

EIZIKIWOD«IM% HEmT5 &, 1970 ERDOF AN a v 7 2% A HEEORD .
JRF- O LV | ARIRSE = RV — BRI R 2 (TN AFET . 1990 FLARRIE 15~20%
FREE % lﬁabfwto LU, 2011~2012 FEDIZIZ, A A v a v 7 Ui & [RKED 8% F
TIERTFL, 7 AU BREU LR THERWAKIEL 25T D (K 2-3, 1 2-4) 2, Z LT 2011
E@@%%~E%ﬁ%ﬁ$ﬁu% JR A I FE OB D RIEIIT LTV 2 BN RE
W, 0, BAEFTREE RV — I, 2011 FOFH = REHEERITORE L H 0 | LIRS INo JK
LERETWHDEHEDOD, —/k:nzzwe~£ﬁm HRANEVWELEZOEIZDLTNTH D, B,
R R CRIAOKNFEEINILCCS TREINTE LT, FHEEREICHE > TV 5,

2 B OFEFHCHE, K 22 1B B R SERO = XX — BRI EAER— A TRLTWER, K
2-3 TIXENMEAER—ZADMEAZRLTWS, F72, [EA LA RLX—HHTIE, 1 R xLF—H
BPRENBERDRICHEBENLETH D, 728, URRITFFELARVIRY S EMESN—ADEERT,
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(tH77) 1EA (2013b, 20132) & 0 %5 1ER
B 24 EEO—RIRILF—IERK

BURIZIB W T ARKFE =R F — O KRRV ER & LT, BRx R0 U 2 7 23
ENTEY, 5%, BRDKRFEZ RV —EIRK L TWITH > TUE, T DR S
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@ AIM/Backcast model(Ashina et al. 2012)#3@5 ZTnEh, —EHEzdReE LT ve | i
ReEReR L LT VX0 S, Bl 23R Z %4 L Lz AIM/Enduse
[Global] TiZ, Ak % 32 HildkiZ53H) L’Cb\%’)(Akashl and Hanaoka 2012), %72, R C<
MR R G & LTz CGE>ET /LTl % AIM/CGE[Global] Tl, A% 17 Hililkd 5
U 24 Hitdk L2 43I LTy A (Masui et al. 2011, Fujimori, Masui, and Matsuoka 2014), —J, H
A ktGe L L7z AIM/Enduse [Japan]iX, AARSEZ 1 #ilf b L TH->TH Y | FEM7ZR S
TR TR,

AIM/Enduse[Japan]i, FFlC= /L ¥ —FTEEFT I T 556 2 55 I > TV D 5
W TH Y, ZHETHAROP RO N R AT ARG K OBETP., REBLONRI T
CHW DA TE (Y 2013, HEREF, FA6], H2EH, 2004), Fal T, BEE (2013)i280
T, AIM/Enduse % IV T, 2030 D1 (0%-35%) . &=/ F— - FARHET R
X —XPR ORI (IRAL - AL - EAL) (20 U7l R T AP EIRER ORE 217> T
%o E7c, B 2013)TIL, JSH— £ T L Th D AIM/CGE % FHV T, 2030 fF £ T%
MR E LIRFRBEIT T T 5,

RIRFE T RN —ICHEH LW EHl & L Cid, Akashietal. (2014)ICBW\ T, R 2K%
%42 & L7z AIM/Enduse[Global]Z JHV N, JR+ 77, CCS OFIM AR S M7= BROFEH 2 754 L

> CGE: Computable General Equilibruim
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TWa,

(2) DNE21 (MhIKIRIREFRMATEE)

DNE21 |3 HIBRER 52 PE S BT 70HRE  (RITE) IC KV BERS S ToAR b a7 v 7D 1L
F—HIFET L TH Y | HRSKZ 10 HEIZ 5% L TV % (Akimoto, Tomoda, et al. 2004),
Fo. BAFRKEIE—2, 77— TNLSOFEE® O 3 IS XA L THEGH M T
%o 7B, BUEMW STV D DNE2I+TIE, AR eEE L0 367 54 Hilgico®ld 2 &
EblZ, BHITEFRIZDNE21 @ 3 KBl B — 27 22 72 4 X453 & L T % (Akimoto et al.

2010, Sano, Akimoto, and Wada 2014),

i H R BRI, PRI FIEKGFEMET T 22T U 2o T
H AT T4 TV 5, Homma and Akimoto (2013) Tl HIERERBEPE £ H T F 0864 (RITE)
23BA%E L7 CGE €7 /L Cé& 5 DEARS (Dynamic Energy—economic Analysis model with multi-
Regions and multi-Sectors) ZHW\\T, =R/L¥— « RIFESHE (201228 SR Ik
0%, 15%. 20%, 25%0 4 7 —AIZDWT, 2030 £ TORFHENM21T-> T D,

(3) J-REM (BHHFREAEF)

B RFZERT 3 BA%E L7z J-REM 1, AKFRIZED 502 B L LT Sz J-HEM
DEHIRIIZ 7= 5 TFT VT HEKME 2011), J-REM TiE, HASKZ 7 HigiyE L,
2050 HFEETOFHE21T> TV D, MUK 3L, KEBEXS - BB T AR O HEIZIS T,
F2-6 DEBYXSLTWD, KR, il - RAETBFUZ OV CEEMZR 0T 24T > TV 2D 5
B CH D, FEERPITHIRSE ORI G L LTV, 72, BRIV Tk
XNz, B0 HAMBIRE A 3 KB & ICX o L, SRR T U A &> T D,
ZDIEN, ﬁ¢%ﬁn%®%%bt%7wkbf R 2R % &G L LTz BET €7 40
HY ., HRERE 13 HilkiZ X5 L TV % (Yamamoto, Sugiyama, and Tsutsui 2014, (LA, £,
&3, 2012),
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F2E B FOTRLX—HITET VOB

% 2-6 J-REM ETI/LDOHIEBRX S

N apn i e T e
1 I Hilk ol FEIMHAER T T 2% 1 21 377 EHA
2 I Mk L FEIMME T A 272 L 188 167 5 A
3 I - I HY HfE R T T 2 & 1) 100 748 H TN
4 10 - I 3L MRS T 2 72 L 667 T3 E LA
5 IV~ VIHu HY T b = KT T A 126 3,938 A
6  IV~VIHhk »HY IRBEHAS T T 2 & 516 4,536 H TN
7 IV~ VIH L IR HAR T 272 L 1,629 2214 5N

(HiPT) 7K H (2011)

(4) IXHBERETIV (BARIRILF—EFHE

T ARET ML, BRIV —REHRFHT R L= x VX —HiET L Th
V. 2009 FEOFH AEMFNEERFICBT 20MCFAIN TV AR BIERFIEZES
2009), FFEBFET AEZANT, FERORFEHEIZELRET L2~ 7 eRFET L1 e &
BRI D =RV F —HE & -CO YN EZRET 5 =X L X —T/HET A DR S
NTEY, =X VF—FEET I TIE, EE, BRA, E, S80IV T, fROEA
WX DHIEEZ RS2 2 ENARETH D, =X AARET /UL, FEMRHIRIX %2 A LT
BOoT., BA-EHEMNRLE Lo 2iTo T 5, —Jh, R ExRE LIzET L TlE, it
RAR%E 30 OFE - HIKIZHEI L CTolr 217> TV 5 (R EM, 2011),

(5) NEMS (EIA)

NEMS (The National Energy Modeling System)iZ, EIA CK[E =T /L —{FHF) M L=
KEZMNGE LT f VX —EFET /L Th V| EIA BEFAZE LTV 5 Annual Energy Outlook
(AEO)DERZIZ IV 5 41 T U 5 (Gabriel, Kydes, and Whitman 2001, U.S. Energy Information
Administration 2009),

NEMS Tid, KEEEE 9 HIKIZK S LT b, RN, =a—A 77 K, Kl
PERETER, bGP dbvaEs, RV, R mE GRS, TR E R ER, LR, K
PERED 8 I TH D, £, BHEMICOWTITRAR XS 2R ITTBY, 7T %
T e NT A ZGde 15 s E LTV b,
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(6) MARKAL, TIMES (IEAETSAP)

MARKAL(Fishbone and Abilock 1981)35 & U TIMES(Loulou and Labriet 2008)(%, TEAETSAP
(Energy Technology Systems Analysis Program)iZ L Y B% SN 7- =X VX —HIFET LV TH 5,
INHDOET ML, FFICZ R — G OWTEEM e il v 2 A LTV D AN
FECToH V. TIMES 1T [EA 2% 2 EBEIZAR L TWD ETP OHHIZHWHIL TV S (IEA
2012),

MARKAL % V7= Z ik 2t G2 & L7434 & L T, Kanudia and Loulou (1998) T, Quebec
MEXGRE LTI z21T> T b, £72, TIMES ZHW\ 25347 $61 & L T, Vaillancourt et al.
(2014) TlL, 1+ % 13 #1259y L 7= TIMES-Canada % Fi\ /=047 21T > T\ 5, TIMES-
Canada Ti, 1 F2REKLICHET DL EBIT 1 HEZE & - B — 7 BN L, 2007-
2050 FE TOLM 24T > T D,

KRF T RNX—IZFH L7=4H7 & LT, Kanudia, Labriet, and Loulou (2014) CiX, TIMES
Integrated Assessment Model (TIAM-WORLD) #H\W\ T, FFEMIOAE=R/L¥—, CCS, Ji
T, AR XL X — DRI S e — AN DOWTEE ST 21T > T 5,

(7) GCAM (PNNL)
GCAM IZKE D/ R T ¢ v 7 ) — AT = A N [ESLHFFERT (PNNL: Pacific Northwest National
Laboratory) DR LT, MRAENGE LIz x v X —HIFET LV THDH, =KL FXF—FT
WA T, R, B - BRI, KIETTARHEE SN TE Y, KRB O i ﬂ:?
ERHNBR TS, RCPAS ORFEICHVLNIZET LTI, HR2KE 14 #ikic
THER 21T > TV 5 (Thomson et al. 2011),

(8) MESSAGE (IIASA)

MESSAGE (Z[EESGH ~ A T K5 Hr k98 AT (ITASA: International Institute for Applied Systems
Analysis) WBFE L7z A X —HMTET /L Th D, MESSAGE 1%, #MEMIZEZ b=
X —FFEHEITS U TR 150 mﬂﬁﬁﬁf@%)\%%ﬁ%ﬁﬁhé%ﬁﬂlﬁ%?“‘ﬂ/f“&) Y . Messner
and Schrattenholzer (2000) Ci&, HAR2K% 11 #ilgiZ X5 LT\ %, MESSAGE i%, RCP8.5

OFFEIZH W BTV 51 A (Riahi et al. 2011), IIASA /A% L TV 5 Global Energy
Assessment(ITASA 2012a)(Z 51T 2 0TI HW BTV 5

(9) MERGE (Stanford University)

MERGE [, A% > 7 #+— R RFEOF— L D% L7 Inter-temporal L OET /LTH 5,
ERBOERIbE BRI E T 2T A THY | RBEKE D F X A=A T VT -
—V—=J R, E KT YT - BYHE, AR BAR A% =, OPEC, I —1 w3,
KE, ZDOMIZKS L T35, HE3D MERGE(Manne, Mendelsohn, and Richels 1995) Cl&, %}
AT D 3 A NEDIRT A —F AR 2 T e—J5, MERGE-ETL Tid, EREIRIC
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EoE, BEEAEIDLS U T2 A BWAERICIHRIE S 115 (Kypreos and Bahn 2003), L7223
T, MERGE-ETL Ti&, = A MEFIZIZ RIS OXMFEANKLE L2 572, A7
Inter-temporal BUDET/AZIENWTAEL D, IRFNTEAD X A I 2 7 H BIFAEDERNZSE
FI25E VWO MEZENET D2 ENRAETHLEWVOIFEEZALTND,
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RITE

B R FERT
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EENE:N
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H A 7 Hilig
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SKE 15 Hlsg

A 16 Hilsg,
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R 14 s

TR 11 Ml

AL 9 Hitag

BT D
HALATA A

HFH]

v—7 . AT7E—7,
Z DAl

3 MFfHFB =

1 pf]ds &

v—7, FT7e—7

BEAFE O = 0L — £ 7L O

2235 3Lk

Kainuma, Matsuoka, and Morita
(2003), Ashina et al. (2012)

Akimoto et al. (2010)

7K H (2011)
M (2008)

Gabriel, Kydes, and Whitman
(2001)

Fishbone and Abilock (1981),
Loulou and Labriet (2008),
Vaillancourt et al. (2014)

Thomson et al. (2011), Brenkert et
al. (2003)

Messner and Schrattenholzer
(2000)

Manne, Mendelsohn, and Richels
(1995)
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232. BROHRHAZHERE LI=HHEH

TARAX—HIMET NV EHNCTHROEM BIEO G 21T o 7ol & LT, BREEA Hisk
BRESHTZER O HEE R - MRIKAORIFZERASRE 7 0 ¥ = 7 b TR bt i 7= h R BOR 4
7V a VY DOEEBIDORAE I REH - T - SR FIEOMSICET R EE T e Y 2 7 b
(BLIRAEAL 2050 927 2 ¥ = 7 k) | (S-3-1) IZREET 5 —#EOMFEEENET b D (K
2-19), K7uav=7 T, #aRFEHREICET L 2B EO T4 (T VA A v
F U B) IZOWT, R MAT v 7RO )L —FHFET V& FV T, a2 iinE Al
£V 2050 HZ CO BEH &% T0%HII T 2% 27 U A D3R S 4T % (Fujino et al. 2008), = D
SIHT IR JRAIFEEDS 2050 4F £ THY ERA T DAMHE L o> TV D72, 2050 FEIZF 1T
HIEEENEDO LU EEFR IR EDTEBY ., 7Y OKEHSEFAEAMIET R LE =R 5
HTWD,

BTl R DR EITES RS, B ORI B LA RHEETHD Z L
I E 2. 2013 /NEHAT WG IZH T, 2050 4EE 1718 v ORiHE T CTO 80%IH DA 23T
b Tnd, K 2-20 12787 X 912, 2050 F121E 2010 4L Thef& = 2L =14 E 23K 4 E
HI S D & & bic, BAEMRET RLF =N =R RXLF—0/ 5 ElZ 5D, CO I EN
200Mt-CO2 IZEET DGR & e > TS (P REBEEHR GBS HERR B2 2012, 7/ 2013),

cEFEE. HWA-VY—EAREONEMN,. RHEEEH
ofgm (LLE. CO2imER)
cEROY—ER{E, HFHHEL, BMEFEOHD (BIE,
CO2¥ L ERA)

- RIFDOAERH
- BHERS T, BHEE—SORALE
- Bl - BEALSEBRN A~ DR HEIER

- EEAMEE - BEMOEREER

« HEMS « BEMSIZ & & T3 IL¥—4 %o Bsisl i

EBHEE—FRUTITaL - KBBE - FBBHORR

- BHELOMR - #R

A= LEBLEEEOTR

cABAREOTER

- THOBEFA. BHREORY

- OHLHEM (BE - LRT - R) ~OBREZHDE—
T T ORI

- ETEDE - #HTHEDNESE—2EDENEOER

- EDEXMEDEOER

- BRE - BN - MTEOI ALY —HERL

CEREIRLE— (KRHR. BFH. BETEIRL
¥—) ~OHiGHR

- EMENOADAA., EhiBOmK
CBETBEIALY—BEOKEOHES

- CO M DL (CO,70—m) BhDOWE

+ CO, 7 Y—DAkFEOWE

(HHFAT) 2050 A AR F ST U A F— A (2007)
2-19 FBEEIE 2050 IR TO P =9 FIZ& B 2050 £ CO i HEHEHER

oF 1) FA 20504

FEMREL [

TARESM
wxms |

20004ECO iR tH &

19904ECO, i tH

TERBM
pEEERE
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= R =1 o, N = N=EF T =
REIRILF—HEE RIFILF—HIGE BENRARGHE
2050F DBARE B TP TIE., SRR 20504 (T[T RILF—DIERFICAHEA 2050F(CHVTHASh - EFTOMEAEHEIT
EEEMAFICBVTKRIBGE TR EBILNE —RIFNF—HRBEICEHHBERRET O TABOWHIFAER T 51O DEARIE,
B, BRIRILE—HEENRKO4EFE FILF—DEENHSEILL->TS, ZOBITHERCCSNDEL2(EFCO2/ 5,
FEHIREh TV,
400 600 o 1600
3 350 3 BEEIRLF— 1,400 occs
& - [—— é amn § 1200
] a e 3 1000 B3TH
E 250 owews g b B 0
W 200 % ok ® e Az
= LE *3 ® LEE TN EY E
1 150 | X 400
W Y BAARR ﬁ
3 100 o R 'S oRFH B 0 o
H 0
E4 R [ %
0 50 ! "~
ER LE=T:] 200 DA
0 T -400

wER

1990 2010 1990 2010 2050 1990 2010 2050

[ mEonETAORR | | BATILX—OMEER | | coosBRLTER |

(AT hRERSEFF SRR S (2012)
2-20 HIRE (2014) I2HT5 2050 FOREMNRE AT AHEHER

INHLUAMI S ITETIIR T IR EORB LN AREACTHDL Z L2 ME 2, FKr/rmx
VXA T VB2, 2050 FERRE LEERNZR 3L - - IBEDRET A
PEHEHIICBET 2 > U A0 23T Cunvs, Bz iE, Ashina et al. (2012) i, Inter-
temporal /20 AIM/Backcasting &7 /L Z FV T, 2050 4F 80% & 72 5 27 U AT & 470,
MAREOXIK A NEHIHT 5720121, L0 RN ORKRRNELRDLZ L E2RLT
W5, o, BEBMIZOWTEHR Licar e LT, REERENRET Y 2 — L L ¥—
TR THE Y 2 — NV EFAAEG DR KL - AU EOREEARFDO ST 24T > TV D5
RUNEWLL, R, KE, MR, KA, 2012), COx HEHEDO V72T R L —JF & LTl A
KA K D 2050 = F TO COHIBEDE T VT 21T > CODAFESEFINET B D
(xR, Nk, 52H, KIK, HiE, 2014),

—J. by FE T ROET N E W EATHEE LT, 3 (2013)Tik AIM/CGE % H
VN2 2030 E TORFRE G 217> TV | Pollitt et al. (2014)TIL, 77V v VK7
MBAFE LIZRRHEET /L CTh D E3MG & VT, 2030 a2 xt5 & LIRE A M Thi
TWn5,

233, BHEDOIRILF—HMETILRVETILVERW-VF AR ORE

PRI ZXRE LIDIREHRT AP E « =3 VX =0 % 08 L2 B TRk ek o
EOEELMFEL, FHICHARORM BREZ x5 & Le 6 CiE, JR 0383 248E T
BT, BAETRTZRLF—, CCS ~DIKFENREE LT VAP RRIN TV D,

LUl S, L OFTATIEHAREEREZ —HlgkE L CHl-> T\ b 7w, HARRET
NF—OHBIRMEZZET 5 ENHL < KRBt BUFEBEOREGARICKT 5, Hilk
B R TR & W o 2B ERFEOMLEMIZHOWT, FICEBTE TS LTSV
W, K Q011D X D12, —HDE T /VITEEMZR X 52 F L TR Y | &5 WIXRERHA
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H2E RO R F T L OB

DENFTANT V AZBEARRETVBAET L2000, b E WU 4504
TIX 2050 FOPEHHIED 80%IZE L TV Ry, Lan-> T, AT VX —E A&
DS 80%HRE AT D U A L i U CRVWWKHEICE £ > TR Y, FAEET L F—
WAJERICE DHBORE INHDITABL DR TR WEREER S 5,

Fo, R NS DIERE T R X —I1TONT b, HRIERICITHE 2 225788 - U 27 2 F
TEL, MR ARG & LTS TR CIE, Bk & AR SR = R L —H i O35 K IR fE 5 528
DEEACEAT > T FHI D% < AFTET D (Kriegler et al. 2014, Krey et al. 2014), L L7213 5,
AARZXG L LI SEATHRIE Tld, P REBERFHRS MRS Q012)0 Xk 52, FF o
FIHBAHHREE LTWDHEAIEH D DD, TDZ AZB W THAERREZ R /L¥— CCS T
REKGET DT VAR ENTND, L > T, BAEMRET FLX — - CCS D}
DHF SN A OB, Bt Z & ORBOREDEITH SN TR,

PLEX Y | RO RSE = RV — D RIE 728 R HERIT K 2 BIEGH FR0E 0 528 4 3
THEOIZIE, ZRXAF—HINET VDI 62 5%E, KVEORW T U FNZESNW 5y
WNRUBETHDLENZ D,

AWFFETIE, ZNODOREERHET 2720 DT XNV F—HINET VOHRRZITI L &b

(2 BB LIZET M E WO 21TV T BARIZEIT DIRRF = RV —8 L mi -4
e TREW LN D, DIBEOREIZT, 7 VOWRBIEEHERHRERIZOWTIE~D,
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H3E T ARAX—HINET L OL I X DR = kL — AT

BI3E IRLF—RNETILOSHBEICE SERRIRILF—BASH

JE A FT~DRATE 2 {3k LoD, 2050 4F F TITIR RN R A ZAPEH B 1990 4Lt 80% Ik
T5EWI) RYUIAREZZERT 272DI21F, BRI F— I AFAEATRET XL F— D KIF
HWERMLE L7225, 12720, BAROBAFRET RLX =L, IS FEES BN ST,
B2 O MU SRR DR B LT L b+ IR S AL TW RN 2D, A ATRE= X
IR —DRT 3 ¥ v B KERIZTE F 9% 72 30 (2 13 s 38 81 0D 1 5 488 0 78 ) SR e 3
MLFELRD, LLARRL, ZHET0%AEAXG L Liz/otr (% (2013), Ashina et
al. (2012)5%) TiX, AAREERZ —Hill s L THo TWbH 7z, EIRHAREZNERICH D
TN, ZTORBOFMMANETH -2, MA T, TRAX—FHIICBN TS,
PE R LRSS O MU E IR U T RV X — B BEN R D8, ZhboER
WZOWTHTDITBEINTND LIFFWVEER,

AREETIL, ESLERBENFZEHTABA%E L 72 AIM/Enduse (Kainuma, Matsuoka, and Morita 2003) %
N—2 L LT, BRI RO LR D HAT I 128D ET VDR EREIT I, £7,
AARZBRFEEOMGT ) TIZEAET S 10 HIRIZ/EIT 5 & & bic, BABIOEIER
EEETHIENARELERDEI, ETAVEURT D, SHIZ, AR LIEET LEZHWT,
JE A THRAFEEARIR O AETE T T 80% HAEZERL DO FTREME A Gt L, HE & R D5 RGN & - #
MEEREIT D, M2 T, =R F—{HGHPIC I T 2B FTMAMER R & LT, ks
AARIEIRIC X D A FTRET XL X —EH ALK O R E EBILT 5,

3.1, IRILXE—HMETILOZHIFILOLEYE

(1) I HRILF—{HEEEP

TRV —AEE I T, KRB EINICOW TR, KEEIREE# A~ DO RENTTETH D
SEHIAEIR SN B EANE L, MM TSI CREE b, T0—J T, AT R
X —E, BIEIZBW TR L L 912, HIlIC K> TZEDORT oy vz 5, KB
BT, FEERICOWTIHEISA & BEMN 325, BARBIIBENEEN KK
DI WNIEHRE, AL O —EICER LT D, Ak, BAIIITRICHE S 20— 5T, =8
FRONEENH S AL TV HERAI R S ICHER FTRE T D, & 2T AN, FHURITRIEL TV 51
BRIV —RT X VEANERT 5 LT, BHAROEISRME T E R AR O 7
ENRHDICHERIN TV D EIZEWEEV, L2 > T, fBERMICKEDOHARET F L F—
WMAZAREL T 5720100, HIE S L ORT oy L DFEZENE 2 | BB L 72 5 Hisk
R IRORBRERL, a A NEBETILERDDH L VZ D,

SHIC, AR XL F =12 TRV RFNEEICONVTH ML EET 52 L1X
BELRVGEL, RIT, SBREFIREOBBEEIED SN L LTH, EIEBGTE 40 4
ZitiE LI IR OB TR WS K 3-1 ITRT X912, B IREAEERTO
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H3E T RAX—HTET L OLMRIC X D IERRE T R X —E AT

A= R THIRIZ Ko TR D, FRCBEPEEEN T, RS WRFIFRZ WD | 5E
BRI 2020 FEICMT TRMT 2 Z ENRIAEN D, R IRERERK TOR—21F,
*E”?E/Jﬁﬁpx@&% VNS RET LD, MEMEEABETHZ L TR BEORNR

AL ERE L 72 D,

T, BHOHAMMBROIR b HIRIC L > TR D720, B — 7 RHIME L 22 D46
R, =2« IR R=ZAEFRDOL =T IZHONTH, HlIZ L > TENREL S, ZDHER
BT HZ LT, REHMOBAIE LT, HuskME SR RS 2 R RCHIRI S 2 Ik L 72
SINTISFIRE & 72 D

1,200
iLimE
1,000 — Rk
s
= 800 e
ﬁ JbhE
0§ 600 P
K —%E
B 400 e
AR S
200 m— ‘*==F1 \.
— \
. — \ W\

2010 2015 2020 2025 2030 2035 2040 2045 2050
(HAT) BRIV X—TES - HAFEL (2013) & 0 FEE51ER
H 3-1 BASHAINREFHRERT=DREL (40 FRFDIHE)

(2) IXRILXF—FEEHM

TR X—FBEEICBNTH, IR L > TR X —FERM IR D, #2135 E
PSR IT D ME Y72 ) =R L X —FEL, KUESME OIS U TR > TR Y | EinlT
b HACHEE, WAL TR AR E SR K & Wiz | Y 72 0 OFEM = 3L F—FFER
DO HIFNZ LR K EVMEAIZ S D, F 7z, #iT A PG HUIBE0 He =208 Bl iy i B - BAVE
Tl KT, LPG IZHARTHEH A ADWHEREY = T NREWVE VWS TZFERALND (X
3-2),

I BT, FEMA T e — MR T HIT OB AN R HIR) AR R FE RIS A 72 B 2 R
D—oOLENTNDHN, A TITE — bR FHMODRNMET T2 2 EREMSNT
WD SERDBFICHONWT S| HllEEZBET 52 & TR FERBICHAI L 725023 vl ig
2%,
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[ “&7n mim wLPG =#HAHR =BIL |
SEFAE AT L — I THUERIN IR S R O 7= 00, RETFIHO A, HNFRHER RS2 S 20,
(A AT R —Het (B VX —F 2013a), (EREAREICESIS AD, AO
HhRE L O (R 2013) & 0 EE1ERL
E 3-2 REMFAOHTZZY IRIILF—HEHE (2012 F£EF)

HEREFICR T, ) 3-3 [ORT LIS, #lic k> THBIHEO —& Y720 E1TRICE
DETTEY ., IO RETR L~ TR HUR, & & RIS Tl S HIZZEDN
ERTHZENBEZOND, —BUTVETEBELS 2DI1EE REOENT- ABHEORE
BN RED ZENEXDLIND, THRNAFX—HIMET V&AW oi & Ehid DX, H
BMEEEBETHZ LT, ZODOERERB LT OHTNAEEL 725,
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& & & g@@ & o

(AT E45mE (2010a) L 0 EFHVER
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32. ZfTHARDOLEa—

HARZ ZHUIBIZ 8 LIz =3V =T L2 W= airEs & LT, BAR%Y 7 Hulik
B LB RAFFERT D J-REMOK L 20110)23 2380 v, BAE - i 5
AT T AL R DM A B LT T 21T > T b, WNZE T 258478 & LTI
NEMS(Gabriel, Kydes, and Whitman 2001) T3 K[E Z x5 & Lo S HUIRET LA BT L., 7|<.
BRE 15 HIRIZ OB LT VBB SN TWD, ZTRHDET LTI, #8H 4 AL
DFEEAIRIL S % S U 7 -SRI O = R L — RIS U T, PR ED X 2 i 28 A5
RENEFTHIENAREL > THEY | [UBEFRMTEORELBET L LN AREE R
STWDL RN Ch D, 7272 L, Bl TIXPEEEIMMAN ZHIS L ST o s Hils:
HEBTHIENARE L R DEMMRIR S TWND, o, R KGR O E TIcslT
% 2050 FIRZBH R AT A 80% IO HTIIATHONTE LT, FRIHARRE= L —E A &N
RESHMUTEBEOREZET L5 ENELWENRETH D,

Fleo XX —HTET VLM S, 2k S L7z CGE &7 v % W T2 AT FE A 28
FonDEH, KH, %4,2013), ZOFET L TIEZRAF =AU G ETed < TOE
BHN—=LTWDLEWIFIERNH L., by XU ROET VORME E 8B D= 1
XF—HIFEZET M TRET D ETIHRARH Y (FIETIX, CGE E7 /MW THiTE
REWNAEMIZE S ET VOB LED 5TV DHEEH, BB, K3, 2014) ., FEHIZ2 =3
IV X —HATORE AT B DB TAG /T o A DI mﬁﬁ%é&w5ﬁ“ﬁ%é

EIRGH T VIZRIVE, ZHURTE T V&2 AW T2 BITF IR <. Bl ZIX(F 4, RET,
2008, FKAA, 2012), Tsuchiya (2012)3ZF HiLd, L HDET LTI, %ﬁﬁﬁ_owf
HMZR AT ATRE T H Y . BATED H AR MBI U EHIN ORIRNP G272 T
72 BIFRBIORK  FARATTR, ARFBIEERE VS TRHELEE L VWD ET AL LD D,
— 5T, BATREIIIMEMITE 2 T D 2 LR, FIZIEFTFEIMICB T 2{baRED 5
BHN~DT T N Vo= xRIZONT, BEHAXMIREEE X oK E Ok 17o 2
EREEL, RIS, 80%HE A ERT S ITIT, mnd%iﬁﬁw&$%fF%%A%%ﬁF
B 2012)DORFHT ZLAUE, =RV F—FFEEIC BI~DYT7 NINVEERVED
7=, %ﬁﬂﬁuﬂwizw%—ﬁgﬂﬁ%a@tmﬂ%ﬁo_khxgk%z%né

AL TIEL, 80% HARIZEES Le & Eiid 5720, T O FE 2 7= T,
b S LT HATRIRE TV OB 21T 5 7o, BT VBB OMEIZ OV T, IREIIZ TR 5,
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33. IRILF—HMETILORE

3.3.1. ETILOHE
F9°, AREIZBWT AIM/Enduse DAEE, B OET VO OFIEIIHOWTIET, B,
KV EEM7E T MAEEIZ DOV TIE, BARD Appendix I S S 720,

(1) ETILEK

AIM/Enduse 1%, FFE B (BAWIEIAR AT v 7RIEIEEN D) O R —HE
THATHYD, TRV —EHET HHIMN, HDWVIXRENRT XA 2P 284 LT,
PRI 2 2 Bl OB O BRI 36 1T D HAfn U IS U CL Rk = L —H% - IR=E50)
RAAPHBEOHETZITHIET LV TH D,

B EROET LV TIE, 2 O%E, =XV F—a A b MREANCLLEMaA D
Hoy . IERR T A OP ik FOGEHE (23 F— 2T La X ) Z AL L
T, Ihvei/MET 5 X5, BEBT 2HMORIN, B L OEROFER « HHNREIND,
PS4 hE, R BAR OB L BN A U D REOHE H N, =R F—a A | -
PEHUIASAR T 0% TRIZ GG, ZOMKRPBAINDL Z L&D, Leh-> T, Peifilig 2
L RDITE, =RV X —EEHIBEAMTORE R T AHIREIN OEARNMEEEIN D Z &
L%,

P bOFEE LT, ERROKRELFHE L 1 FEITITO, YiF ONAELEOHEHE F
ZAFUEOF R OSNEEH L L TH 2 22 R B FH (Recursive-dynamic) DE T /WZ S
Do TANF—H—EAFTE = 3L F—{fikg° CO ik, —k/F—FBIOMAGHIKI, *f
REAMT OB « B KHFNZHOWTIE, TR TOHBITIB W THEEE E L THRbiv, #F0
REMH (BN & EEEHOm) 25/IMET 2 X5 EinERM fThn s, =¥ —H—
EATRENPNEEL L LTl 572, IREIEXIRIC X 28 E BT S IFEh &2 Lo
EITHEEHI B SN W RICEERLETH 5, FRRIZ, =L X —flitg-0mE il (i
LT, =T —Hh—EROFEEITIZL L2V, DF D A= X —HIFNEIREN 5
BERTIE, =X F—FEOMAS T 2WMEITEr &2 5, Lo T, =/ —iits
AP ZE N R AT AHE IR L D RFTEE ~ DB OFIZIIAME TH L —FH., =%
VX —HINZ GRS O Z EMFRETH H 72, AWFZE T 5 KRR = 1RV — D K72
W RIER 72 E . RIBREBARIZEALEZ ] O BRIZITAEHRET LV TH S,

777 AE, 6RO AIM/Enduse &[] U <. MARKAL X° MESSAGE (2 & IV 41T
% GAMS® (General Algebraic Modeling System) %z FVNTital U, #RIEFHEIED Y L3 —|2 1%
CPLEX # M\ o, 7272 L. ZHugdt - FE MM OFEMICtEV, FHRARTHIROBLE DD
BN EZIT > T D, #EflllEL Appendix I ZZ S 7z uy,

HERFXT RO R AL, FHEGHEEFDOFERT A TH LT F/LF—lH CO, B L

6 GAMS {22 T http://www.gams.com/ % 2 i,
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O, T X —iEJF CO,. CHs, N2O, HFCs, PFCs, SFg & L72, =R /LX —Jf CO 1L
# 3-1 ([RTEM Z LAHER T 21T o 72, COr PISADIREZNR AT ZZHWTIE, IRE(EEREK
(GWP) ZHWT CO MY EITHE L, ETASIICB N TUIIN S DOH AFEIZE CO i
BAELND DL Lz, ZRBEREA (2014b)I2 LAUE, 2013 FEEHEBIEDONR TN
BRNEATAPHBEOREHENEEIND Z L Lo TN DN, Aﬁmﬁﬁgﬁwk
GWP [, THE T&FEER GIO 2014a) il R SV TWDIEA Wz, Licdi> T, =RR T
AP BEOERBEIL, WMEBHNRTAAL X MU AT ¢ ARAER LTV D EFTORGHE
(GIO 2014b) & 1T —F L 72V RICHEE SN2,

& 31 IRILF—iEIR CO2 DHEEHRIRARF

ERFH MEETHTRLF—Y—E R fE
EREM, B A N, MNLT D 2T L AbSERHE, AR,
PEFE 7 ABUNL JESRA R, MM, T oOMBLESE . S, FR3E. EMOK
PESE, v
FhE WHE., BE., w5, B, %8
ES mE. BE, aik. B, #hH
i REH BV, RESNE. IREMAN. REMZE. EWHEBE, &9
TE

PoE. B, BmisE
TRV —HgH EE, AT ARLE, AR

(2) HBHIRILXF—AEROEEDIT

AHFFETIE, FIERFZFIAX—ZEB LS EELT L2000, FoF X —HH
TR KA EREFNR & L& S 5415, AIM/Enduse CTid, BEIZZE < OB = 3 F—HiliD
BAEZBET DI EBRAEETHLZ D, ERPH D) FE kA IR R IZ OV TR
RURZEFIMT HHE 4 HERE %W_owfi:ﬁ w3 U CHamoEE VD

ZL T B, B, BT DX oI, AR TITHTZICET VDL L A fT o722, B
— AR THFEDO OB = RN RITOW T, RUESMESE O Hg ik & k5
HEWSTEHEEITH-> TV 5,

(3) AIM/Enduse ZRW =+ YA RDAE

AHFFETIT 9 2050 FE L TERG L LIZET ASHIE, Wbwd [Tl Tk, v
U Ao ERFHEN D FIECY T2 b D TH D, 27U A58 122 T Mossetal. (2010)
R, TV A LRk A TRIT 2 6O TIER L FERICE VB DRIAENA T > a D
b, AR FREEREZELS OO REEMICOWTEELRD 570D LD Th
HEINTWD, FRICHIBRER BRI A2 x5 & LT 7 Vo Tl v%UﬁTfu—%w%
AITVFENBITELEZ BN TV D@, JFIR, @i, 2001), % 2 EITR L2 BTir9EIC
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WTh, BT IVOIAEEETH DS RFTETE, JE1 7 OB%M), EFFEADREEICD
%T@\%%%%@@%w%@ﬁ%m%é@fiﬁ<\k@%é%ﬁﬁﬁ7VE/%@ﬂ¢
DFENR—RAIZHN LI TN D
%K%ﬁ%ﬁlﬁﬁﬁmowf\i*»¥~&ﬁ%?w%%%kV%Uﬁ%ﬁfﬁ\%&
DENPRIR IR U4 (BaU v U A, "= T4 VAR ELMEns),
REeFEMT DT VA4 (LR, KT VA ET D) D238 =220 TH WénéﬁA
MBI, R T U A1, RFEBEAIZ L DHIBEN RO EBILOIED, FEROFFE DRF I
BT, GHG £721F CO HEHE A —EKMELL T I T 5 > F U A &2t R &+ 256
WZEZSHWHND, 2O X ) 2FEE, BICEWVFRICE T2 BT XS HEEAREL, £
DBRZEICEDLHIR O 21T O T LMnb, Ny 7 F v AT 4 7 ERHIN D (FEH, AN,
HELEF, 2007), /Ny 7 F % AT 4 2 T DB ZFIZIHSEITRRHIEF 2175 BikE LT, K&
SLUF O 2 MO FIERFET N,

@O GHG F721Z CO HEHHED ER A 7% T
@ COffits (FHE/IMEET IV CIERAHIE FHIC%E L) 24V ERICRRE

wE A BB E LT, TN ER/MbT 2HEDE T LTI, COHEHHIK & CO, itk
X (2007) THIERHNTVD K IZRBERIZH Y | WTFNOFEZ N TS0 %
179 2 &IXFEETH 508, oo BRLEI AL O FIEITS U T ST & FEITER D,

BRENFRIDOET VAW LEIL, OQOFEEZ AW L5E ., #idxgo ez >V Tk
HEDO ERZZHT 20BN D 5, HEFHBMGEND BEEE oMW, THHHE
EAMVERNCREFR THOLIGEIXZOFEEZHNDL L bV ELR, —KNIZIZZOF
ErEHTE L —RFR6ND, —FH, BHEZE CRE O/ MuIZES< Inter-
temporal ZIDE 7 /L (] 2 1X(Ashinaetal. 2012)) Z#HW\ 55518, BEFOPEH & A %27
ETHIE, RPEDOHEH R 2 B R/ MUICHE SO TEHT 2 Z ENTREE 22 5720, DD
%&#%w%hé#~1%&é 7272 L, ATl BIREVFROET LV EMHT 57280
RO IO FEEZRMNT 22 L LT 5,

ZO%E HEE B D B £ TO COMiE A IMEMICRET HZ LR L D,
CO, fliFIFIREAFIIE U T ERAT 200N EB X HNH0, FRE L CO, ik EF-=R
DOBERIZHOWTIL, AMEMICEELZES LWERNH DH, ATt L LT, Luderer et al. (2013)
TBITLEEDET VA AT HTRER TILL 2050 4FRIZUE-5 < 1EE CO kg D = 1300
BT TWVD B DD, FHIRIZR KR BIE T 5 7 — X & RN T, CO i ITIZITRIBFI
HBl LTI % & Rt 5, Z D072 DRBIIETIL, CO MMk 1T A ER 2 fil . RRlFEHK
WZHI LTINS 2 S ARE Lz, HERFFRIEZ 3-4 12777, 7235, 2020 45, 2030 FiF RO
PEHEIL COs MiF T U CNAERICE B SN D720, LIREOHTRE ST, BUF O o HIHEIR
HEOEMEEIIMNT LLEAS L2V RICEERMLETH D,
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DCO, MMt %S ERIITRTE Q2050 FTHEREMREH ABHELHET
CO,ffit& BEDHREARBHE
(AN-CO,) (t-CO, )
r—2@

r—2ZQ@
r—2®

(320504:80%@ 1<
EYHETERYIREL | -A80% T

»> >

20104 20504 20104 20504

34 ETINZEAVERROBREDRARMSFE

4) BISIFEOEE

TRV F =TT T T2 Tl SIREA ORRL a2 MThnA T, &E Ak
HEIZH WD EIBIROKAEDS | HATRIROMS RIS KF T, &I EEC AW 2555
X, WM L ICETOREE, REMEICHT2EROE I TR EENTHAH¢HE
i, B, HEREF, 2010)Z2 & n ., ABFRIZEBW TS, H - BN HIS IR A2 E L,
T ROKAEL, FERMFELIEICEDEHRE Lo, BERMICIE, P REREFEHRSHIERER
B Q012)ICH T 2 FHMFIS | ROREICHESE | FEET T MROFBERMIT 10 /4, 1E
WL 54, TRUSMI 3 EZ RGP RYE L U TR Lz, 2B, RgEhciE#Esh T 5
FEEMEIS | RITEWKEDOIE Z VL, X DKV CO, i TR BT OB AN T = &
L%,

A, BB REBRET HEIL. REELF/IMEEDZE, FiHTBIT D%, FlbEE 02
BEETDHZENEE LD, FHEAMNOREBET 5720, ARUFFE TIXREM 7R X 00 & 5% 1T
TR,

(5) XEKERADFH

RSB A BRI 351 5 R IR & T 5 BT, =R X —Fa xR A
B WS EEICINZ T, SEEBHNEE/ERE 720155, AIM/Enduse (ST SIS,
W i/ M2 BROBEE L T A5 RO = 3 )L X —FH T T )L Tl CO, [Mlikg & R HEE
MITELL D0, AR TIEETOr — AW TIRAEEE N 2HET D 2 &8
RECH D, 72720, RAHIEE I, IRENR T AP HHI A KT 272 DI 8A SN D
W05 B, WAL S 72 0 OB E b BV ER OBIBE 2R LTV BICT &3,
Paltsev and Capros Q0I)IZHE W T HIEfMi SN D L 92, BER= A FoOfEEELE L TH/T L HiE
LWz, LrLARS, by 77X RO T vIcsBEER5
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AIM/CGE(Masui 2005)% & b L C. AIM/Enduse (Z & 0 5 H AT RE A A FRAZICIZIR W 3 &
V. Bl 21X GDP 1 ZARCFEFHHE DD 25 il 32 Z LA TE RV, LR > T, AMFFET
I%. TPCC AR5 WG3(IPCC 2014b) TH /R EN TV 5, BIEMMEHR U 72 B EEHOHERHHE
R, COMkE & PFETIRRTHZ L & L, 2ok, BUEMMEHREIZHAW2FI5R 1L, Fk
BREER S MEREREE IS (2012) 8 0 |, 3%ICERE LT,

3.3.2. ETILDOShiE

AMFFE T, FFAEATRE T /L F — O MR DI F &, S thoMia= U 7 MO E Rt
RELZER LI a2 Eiid 2720, BARARKEZ —REXFFESL 10 Lo U 7ITHRE
T2 10 HUIRIZHEI L 7o, =R AF —F/RICET D HUIK L OFGEHT —# 13, £DL L3
B RBNCEE ) S TWDH Y, 47 #GERIR BT 10 MBI IS Lo, &
32T &RV 47 HAENF IR & OKE 7RIS 21T 572,

& 32 ETILLE®D 10 RS & 47 EEFF RO
103k ATHIE T IR
JeifgiE AbifEE
e Fhe, BF B KA, I, @5, S
B IR, WA, BERG. Bk, TIE. B, s, (LA
D REP, #R0A, 2, R, =®
ek NN P
Efic] WL RED. KB, SRR, ZREL, Fndkil
T S BARL ML AR, 1iAe
3]s e, FI. B &k
Ju falhd, B, R, BEA, Koy, EW, BIRE
TR T

ARET LTI, BHIREF O A2 BRI L LT D726, BRAENE H A % Hilik
DHRBNAEASND Z 12705, 2T, Wi 2 BRAEIEE SIS & 45l
BOHNEL 7 & D TND Z L% LW, —ERIZIW T, BRI 23 ik = L 12k
SRR DAEMEITRNEZEZX DN T2, ZOFEIIRLYTHDLIEBEZ LN, F-,
N ERS I BB E I T ienad | COx ik AT ok - HP W T/ & 725,

B, ARETVITAAR-EHERNGE L TODH70, CO ik MtE & b ~faxtiiz @ < 7e
ST AT D BIEE OISR K 2 ENAEPERER & Vo T2 BITEB B S 720 R
HENLETH D,
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3.33. HHEFAMDENFHR/NT VAD KRB

AR T D &V AT, BAMRBT R —DOKIERERILRBEESND Z &
B FEEIPUCOW T, FICEERON—Z I R, B— 7 K, KGR ED
Refl AR D A E 2 )9~ 5 7260, ZFEiH (B - & - ) . AR CFR - kA - &
— 734 RH) ., KEEHER (1 B % 3 K EALIC 8 X47) 12, TFE - e ED /T o A DR
SINDEIETMELIZ, ARTHIUL, LMD WERFIX G COET MAMLELTH 2 &0
ZELW, L2L, EEENNARLTND 35T L OENTFEORMMEL RLRY | AT
TAD & D 7 10 HUSFLE O HUX sy Th i, FHENOTED T > 1T, BEITFEL
MG HRAICHE LIZBEE T, ®OBREHINLGZ EnBEZLND (K 3-5), D, &
NFTE - MO NT o A28 9 5 BTk, 3RFEREDOX T, ke X Bl o]
FHMRTE D EBEZDND, 2L, KELRBESLRAEEOH DL, 725 LR ER
Fx7ELTH, 3FFMBA L VMAPWERTEZ 522 03F 2 b5 AICITEENLET
HD,

INET, ZXAF—HEIRET VBN TENTF ORI REZZE L -FF & LT
%, %1 21X MARKAL(Loulou, Goldstein, and Noble 2004)<> DNE21+(Sano, Akimoto, and Wada
20145538 v | R TIIAFRIBENITEZ 4 K oE LT\ 5, £72, IASA O MESSAGE
TH, BAEWRBTRINX —DORANENZERT D720, Ny 77 v TEFELARBIEME DM
FRIAFRDIFARA B FL TV 5 (Sullivan, Krey, and Riahi 2013), L2 L7223 H, 205 DOE T L iEiE:
REREZ IR GRE LTSI, 47 L b R IE ) 75 2 2 SRR 048 C & 7o VW Hitsk
BIET D 2 & D, IR EDNREFFITX S &> T D, —J7, BARDYE TR PE
FE (2011 KV FEMARREHA M E N T EZFOND D, AUFETIT LV FEM R X325
FL TV EDBFFETH D,

B AWFETIE, KB OBNITEZ RIS 2720, BT VOLRBUH 28Rk 2 8
M50 TIEARL, BRABEMEOBNCOVWTERLZ - AFEA2E Y 4 TH %
FALTWS, L7zR-oT, T /VOBEIZ OV TIL, Appendix I 1278 LIz TIENSER LT
[AYA4AN

KET TR, KNFEE, M A~ 2FE, KIFEE AL R) . BARFEEIZOW
TIE, B8 LA EA R OPHNIZIB W T, HTBHICEENAREEL 25 L ) ITi%
E LTz, L7ehi - T, BiR O BARART R, AMTIBIEEREDHIK, IRAMTEERR: O 2RI
TIEBEINTWRY, £, RFREITFERZE L TEHERNLH Lo HEL, A
A F~ A &R BAERARET R X =TV TIE, KA B OB R 2 I3 E LT, 728,
FHAEFRET R LF— I DV T, SIS /B2 iR E & 72 - TR v | MBI TH
LD RERIEUITIE, RERARRT TV ny,

FLARET A TIERERFES 10 OMHa= V7 T L ITHIRIX ) 25T TW D72,
EELEREFEDONRT A —21%, BEHTFHROBMEE R 2 VX —FES « TAEEE 2013)
S X0 HiEO 0 S 2 SOk U 72
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BENHE (F5KW)
b, 201248 A3H
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(tHpr) BAEET) (2012)
X 3-5 BEAEEND2012EEEEF—S%4H (8A3H) OEHEE

334, BEFET—2DERK

AT, 2010 FFE2 FHEFITRE L, TET VO ME L I DT — X O 21T > 72,
FRE « 35 - P TR, MBI T R L X —FE - =L X — HIRB O YR T — & 2R
fii L7zo FEEMIZ, AR XL F—RFFRFEIESIT~= > & (2010) X U Hil)] - =%
NX—FER] - RN (BFE. BE. . BB ZE) o7 —F 2L (¥
3-6),

FEBEBMIL, ARERT R = kL F—HE R (ER T L F— )T 2013e)2 D& 1T
5T HIVX—FRICOW T, M4 s L=, 7272 L, B o = %L X — Hilkiz o0 T
L, T — 2 L OHET A2 Z ERRETH D720, HARZ R VX —RFMFEFTE BT
=v bk (2014a) L v, EEEHOMEESHIRICEH Lz, B, EETMIco VW TiE, Wb
D % BEEEFNTE S 720 T2 O] OB EEETIE), EBBMANIZBW TS, 3
FEIC K > Cop VX —HERFEIIZHTH D, L, iE Q013)IZBWTHEfsh T
WD X9, BT TN ADHEEEIZOWT, MO & OTBENSRKE N LD, AF
GECIXFEAN R SR X 43 A 3R T TRy,

SR X, AR R R (E LA A RS BOR R G WA BRES 2013),  H B) BRI
FHRAAER(E L REE 20102)% L0 . MU O 3L —FHaREE KB L7, 7ok, M
fift « ALZEERIE SOV T, MR 2 5 e, = 30X —IHE R IRE 2 iS5 D RIS
Tit kL7,

FEFEH I X O E A bR < = /L X — 5P 13, SR - Hidl] oD = kL — 1 IR
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ERFTT = OB T A Z ERE LW, IEEIEH 2D O 3L X —HE FEALCIT
MR A2 5% T T, BRE TR X —FGHER =R —T 2013a) X 0 2EFEEO RS2
E L7z, 72720, ENHEEICOWTUIE NHEREHER= /L X —)T 2013b), FrEE
R I B AR FHGRIE PE S 2010b) K 0 . 10 HUsRI] o> 114 8 S48 2 S L 7=,
REMMAIRILEF—HES T (20104)

0% 20% 40% 60% 80% 100%
23t |
dbimE
ik |
- |
R
5 |
mE
tE
|
s B
e I
| wAR ERE o#5 "FE BH XE |
E 3-6 EEFOARIREMATRILEF—HERNR
> BESRAARMEE
EALND THRLE—ER EIRLE—RHE
HHES || REMREAREHE BENRARGHE
A
EHEH R
,,,,,,, A
[zxnx—| mmEn|[wmEn| | | —mziie— | | |
| EEE wE | oEE | HEE i
| A _A A A ' |
| L il ¥ 1
| BEWERIOSSA || BAWBRIOSSL Mi\ﬁﬁ%ﬁjnﬁﬁA\ |
< > ><Er 3 +—ﬁﬂ“‘ﬁ /a#)@éﬁ% /%wﬁﬁ)
| %H %H ! m '\ #BPR /\ &BP )\ &8P9
; \ ] EhEE H\ RLAETAS i
| | T:jémwgmﬁﬁ%m) | |
| mrmur—mBTHo | [zmmE-mmEm| s suoy pops ||
| pq— : ! A ENEE ¥ - |
} = a cooEEm | | (iR ;
| L mmEMIRYs | kco#MTRYY |

K 3-7 IRILXF—BMETIVICEKZEENREARFEHEDHET 7O —

48



H3E T ARAX—HINET L OL I X DR = kL — AT

34. BMELE-ETILERAL: 2050 FFE TOREMREARFHEHS

34.1. #EOETIREY
(1) XERBEMORE

WAZRE LB R o~ &4 4% 3-3 1IIrT, ZRHETOHFICO VT, =%
Jb R —RERRNRZE N IR AP HIER W B AR, Tl W oTe T A—F &
ENZERBEHFZEAT AIM 7' =27 hF—2L4 (2012), FHIHEMRFEES (2009), [ES7ERELHF
ZEHTAIM 7Y =7 hF—Lh (2010)5F IS ERE L, FFICRETMIC W TIT, BB
B RFIEEA (2013), [EFEME (2011), [EA(2010)% & v | FEERhR, = & b, #&fiiflH
I EDERT —F B LTz, FEEHMOZE - a X bO—FEEE 34125737, 2B, JR
THOFE A ML, BRI BEF LIRS | BN RE R, BRE A 7 V8
MzEZATWDN, ZOMEE Y 27 RISERITZD TV RWY, £z, KEDEREEIZONT
I, T E AR B I EE O K D RIERIZHED 4% 'R AN KIBICIK T 5 raEtE %
BREL, 2030 FE TlE 2 A MERGEZBS(EFKRIEE 201D)ICBIT LT XA LT hy
F U FOfEAE AV, 2050 FIiE, E Y 2 — /VEARSEEMEFE I L TV — R 2B T
HaANKEETKTT L LMBE L, 2B, 2 X MERGELZBESDOBENEEZFF > TR S
IWTWDEGAETR. EOFRIEZ H -,

KIFETE « 8K - B AL MITOWTIICCSOEAZMME L, HFENE T XL F—ELCO:
EUYER, = A NED/ST A — 2 [ THERBE BT EEHANBFEHAE (2006, 2008), Hr R /LF— -
PE SRR A BRI (2010) & 0 BE L7z, CORI =R IZIEAE £} (Bennaceur et al. 2008, IEA
2013¢) £ W 90% & L. 4F[ D fe KCOENR BT HE ST BRBEA (1 R ERBE 3 i S MU BRBR BE i &
2012) & D 200Mt-CO/ 4= & L7z, 7035, Z OfEITH REREEHRH S MERR S K25
35 EFSEIE IR B2 (2006)I2 TR EN TS, RITEDHEEME R KE 2 6 G HERE L7
220Mt-CO2/4F-% FIE 5 /KUETIH 5, 7235, Domenichini et al. (2013)Ti, F/ERE= x/L ¥
—DREFEANEIZLD | CCSHTANBEEOBMBHENMET LGS, BEDROILRDET
AL ZEMNERMEINTODER, KAETATRBBRICEDLLTREDRIT ELREL
TS RICHERLETH D,

F 72, 2050 OIS 5 6 2 EIF O LRI, B EMEIZ B W CEINTEE T D70%
ZERELTWDZ EEBEC, ARFZECIRlE T Olistr 80 2E P 2320504 £ TS alHE
PELHBE LT, 50%% ERE L-(E, B, #2066, 2012),

BAFRBE XL —HINL, AP Y — T — %R KGR EITERT L —TERE
e —/7 2011b) K 0 . ZNLSMIBREEE (2013) 80, HlNICRKREART v
NVEBRE L, B, BAREIX, ELE- R bIC, BERSBICRT v Y L ERE L
7= (& 3-5),

ek R R MR O Brak B A, PRI S MERER B TS (2012) L 0 40 J7 /KW IR D
fE)E L, BT /S THNAERICHER M TOND LI RE Lz, 7272 L, BRI S CBE
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F3E T RF T L OLHIIIC L D IRRFE T R F AT

B, S ATV D U] O A TR TN 2 b O EGE L, EFRIE 2020 45 F Tl sk
FECRBRE OBILICET A2~ A2 — 7 T VIR A BT XL X —RESRAHS
00T RENTWVD E— Fv v I, ZALLRRIZHR 232 TRy, Zds, AbiEE -
FALHIIR I 35\ TR FEE OB INE R 21T 2 BRiE, HusN ik EMRIGICER S = 2 b
W LD X ORE LTz, BEHITRAER- LY —fESREHE 2012)Ik\W T, b
WETE IR 377.5 77 kW OIBIIHEGRISHK L 2,900 (EAFREE, #dbix 139 J7 kW (2t L 200 &M
FELREINTHDZ LD, FHHME U CAEiEEIXRN 7.7 TH/AW, 030 1.4 75
H/KW & L7,

¥ AR THNTG & LT IRER R AR, A& LTI~ — 2 D35 T
HY, VDB LRTHEE LTOBETRR, 2237 by T 4 OFRIC L 5 RBFEEOIK
BEDIED, B QOIUTRENTND, flEEEHER LoD L ¥ —— b AFEHEL
BRI 2 RITBE ST, TOHBIT, H EFTZRAXF—F - RAFEEZ B,
SENRTG A—=H LTS TVEIRETAVORFIZEIDZ O THY | RIZZNDOXRKRE
A% FRIADIE, BRHHNEDNER SN D ATREMEN B D Z L ICTHERLETH D,

Fo, BASHAFRT ALY —Z2EH LEHX L~ TOZ RV —fElE, = R/L¥—
DOEIIFIE & o 725471, Holmgren (2006), Lund et al. (2010)(Z35\ C, & H 1 TOAH R
DI SN TND OO, RIFZETIEHRIIZBE STV R, LER-> T, ZRLF—
ALEZIC X0 BYRBEES S OB@=R S B2 uE, HIlBE AME T35 m6ErE L 5,
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PESE

H3E T ARAX—HINET L OZ AT X D KRFE =Rk — AT

#* 3-3 BAZETE LI-E xR
i

EENER A L T RGN, E R BRI R A T — BER - N — 7 SR
M. mhRs Vo —F—, BRA L NEFTHM., BA L MUERO CCS
PR, EHiE A MGET o v X BEfE 7 — 7 —BEEARIL, 7o a—7
A, @l CCS. EWFBET TR, HakE W ABEENRIL, 27 T v SR ER
KB, BEEIE, W2 —27 XA, a—7 RFETIHH, 2—27 Ak
HKERHE, BFPEERE, = F LT T P AZ —E R, NS H
RZERE . 7 ViR, @R B FERE, AFEFRE - KRR A 7 — 0 A5
i, BRI EIF, EXEHHP, @R A 7 —, BhRET—¥, E¥XHaY
=3, BEEOBET R, OB TR, ATV v N

IR 3 v BRI AR . TR HP faimas. KBBEMEKE. S

%E%@:%ﬂﬁﬂ XU, MR, S REE - 87, éi%&% RS

# CO,

Y. HEMS. BEMS

ENEA VY L, BNET A — BB, AT v FHBE, 757 A 2
A7)y FEBE, BRABE, FRY 2, (AR, =2 K547, 8k
- - B2 0B = R L

FIRIT AMEEEHEE (CCS /) | AR AU EE A5 E (CCS
) . R LNG #HAFRE (CCS A /M), LNG BRI EMEARE (CCSH
) OKBERE (EEH - A A Y —F—), BH%EE (kEL - EL), HiEk
W, A A~ AIE, KIRE, FEORE @KE) ., HKFEE, Mgk
ﬁ;ﬁ#?imﬁﬁ

AL D EEMNI R A AT T AF v 7 FARIGIEBEE SR e
mEAL, PR EHITEOLE L, P LHIF O R, /KHEOA Y E I R4
W, MEAREA HFCs imBEOBEFERF R, IR HEHE ORI, 1K GWP 1
fry T VR R, Ve R, REARRNE T A D F T
prEdE . ~ 7 vy AEIRRED SFe7 U —1k
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%3 E TR —HINET AV OZHIRAIZ X D IRRFE = R X —E AT
= 34 HERMOPE- X+
F BN ¥ ¢ AT
JeEM FR 2020 2030 2050
%-HHV 7 H/kwW %
kR St 38.4% 23.2 - - - 6.2%
Usc 42.0% 23.4 - - - 6.2%
IGCC 48.0% 29.2 - - - 12.0%
IGFC 62.5% 325 - - - 12.0%
IGCC+CCS 41.3% 35.7 - - - 12.0%
IGFC+CCS 53.7% 39.0 - - - 12.0%
LNG PESf 40.2% 10.2 - - - 2.0%
ACC 49.0% 12.0 - - - 2.0%
MACC 51.0% 12.2 - - - 2.0%
MACCIII 57.0% 13.4 - - - 2.0%
GTFC 65.0% 16.1 - - - 2.0%
MACCII+CCS 48.5% 16.3 - - - 2.0%
GTFC+CCS 55.3% 19.0 - - - 2.0%
A1 39.0% 19.3 - - - 4.5%
JHF7 LWR 40.0% 38.8 - - - 4.0%
i IIAE 40.0% 86.0 - - - 0.4%
K j’j‘ K, 40.0% 860  — - - 0.4%
Hr7k = 40.0% 86.0 - - - 0.4%
Hi/K 7 40.0% 94.5 - - - 0.0%
G UN 70.0% 20.2 - - - 0.0%
PV FE - FEE 40.0% 529 255 210 138 0.0%
AT =T — 40.0% 462 246 211 14.7 0.0%
B - m ) 6.0m/s 40.0% 283 276 271 262 0.0%
6.5m/s 40.0% 283 276 271 262 0.0%
7.0m/s 40.0% 283 276 271 262 0.0%
7.5m/s 40.0% 283 276 271 262 0.0%
8.0m/s 40.0% 283 276 271 262 0.0%
8.5m/s LA 40.0% 283 276 271 262 0.0%
¥ EJRS 7.0m/s 40.0% 50.5 499 493 436 0.0%
7.5m/s 40.0% 50.5 499 493 436 0.0%
8.0m/s 40.0% 50.5 499 493 436 0.0%
8.5m/s LA E 40.0% 50.5 499 493 436 0.0%
Hir 40.0% 812 812 812  59.1 10.0%
NA A~ A (FFHE) 20.0% 355 355 355 277 13%
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F3E TRF—HINET L OLHAIC X D IRRSE = L T —E AT

® 35 IUBARRBEIARILEF—OEAELR

JepiE AR et S dekR BIRE hE ME UM i

MT)=7-LISh 9,574 17,489 63,899 27,540 4,798 30,786 12,870 6,684 20,881 2,095

v =7 660 1,312 1,007 805 789 508 1,296 706 2,270 119
6.0~6.5m/s 3,266 1,227 102 184 140 248 224 111 412 27
6.5~7.0m/s 2,524 1,148 97 143 92 214 169 94 367 102

e - 7.0~7.5m/s 1,829 931 85 117 36 147 114 66 310 176
JRT) 7.5~8.0m/s 1,064 732 51 92 15 103 58 30 227 135
8.0~8.5m/s 456 627 19 63 2 54 23 16 145 88
8.5m/s UL | 356 906 22 21 2 23 3 7 69 23
7.0~7.5m/s 9,850 6,677 1,820 856 1,948 854 6,059 1,539 16,818 3,621

PE o 7.5~80m/s 10,394 4,670 2,528 1,426 0 70 340 358 7,947 1,850

JBJ] 8.0~8.5m/s 8,847 2,514 189 560 0 0 0 0 1,960 401
85m/s LA 3464 1,003 119 106 0 0 0 0 22 0
HitER 493 195 26 17 42 0 0 0 74 0

(BAZIXT T H kW)

(2) HT—RBE
® HEEXTHE

KETIE, EHOHESRFEBHEONHRE LT, HERLSICBIT 2B O BiE LISV EZE
MWabzZ 95, £99E GDP T2\ T, 2030 4£F CIIFHEMORFEMBICET 25
(NEF 2014)DREF A — AHERITWEE TH D, = R/LF— « BEDCEE 538IR
(=L — - BEESEE 20122) DR 7 — A DfEA AV, Z VLA I3 R R G HUER
BREES Q012)DMEE o, =X LF— « BESEHRORE S — A TIiX, 2010-2020 4F0
FE R RIT 1.8%, 2020-2030 DERERIT 1.2% L HESN TS,

AN BT, ENZARSRREE « A D RIEFZERT (2013,2014)0 AR « FELE AL — A DfE %
M, —F, IOV TiE, EScAs R - A 0 REFEITHER 2> & 0 2035 4ELLRE O
AR B2, & ZC, MR - AEi)E - Hidk L 12, 2035 AELARE O it RN AL L
LARE U, PO ME A HERE L 7o, R OHERHFIEIZ DWW TIE, Appendix I # 2 S 1L
720, ZOMOFEEIZ DWW TIX, GDP, AN ZJTIZHM 2 & ICHER 21T o 7o, AR ETEE)
DFE FIEDFEZ OV TIE, Appendix II M S 41720,

YL EDOFEICHES EHEE L ERASBRFEEB RO —HE2 R 3-6 IT7RT,

e
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F3E T RLXF—EITET L OZHIEAIC X D IRRFE TR F—F AT
= 36 FELGHEBRFTBEDOETE

1990 2000 2010 2020 2030 2040 2050
N=! FA 123,613 126,927 128,058 124,100 116,618 107,276 97,076
L T 41,156 47,420 53,363 53,901 51,973 48,380 44,294
J2E GDP ?g{giﬁﬁﬁéﬁmﬁa 429,974 476,723 512,424 610,068 688,858 737,306 789,162
FHLB A= 7 B Tt 111,710 106,901 110,793 109,177 109,862 105,617 101,059
ARRRORE 2B PE B Tt 28,538 31,742 27,341 29211 28,064 24,442 21,324
TFLUEER Tt 5966 7,566 6,999 5180 4,076 3,405 3,040
A MNEER Tt 86,849 82,373 56,050 50,128 45,548 41,660 38,859
stk 1P CY2010=100 943 971 993 1219 1352 141.8 1500
A IR HiAH B m? 1,284 1,655 1,831 1,901 1,948 1,910 1,814
i3 pe s B A km 11,313 12,969 13,681 13,421 12,749 11,767 10,609
(=C7/LTheS f& h> km 5466 5778 5361 4805 4,518 4,308 4206

AREOHF CHW ISR SRBFEEOMEE & AT THO b AR EIEE &
DKRIED LEIZHDONT, K 3-8~[¥ 3-13 I1Z7RT,

FARAEPE BlX, =¥ — - BREEICB T 2RI OE - HES — 2N T BN Th,
2030 EE TOAFERIT I2{E FATEL TVDEIR, AEETIIZEN L V0K LB R
W E-TWD, £722050 FF TIZIE, 8,500 I U KiiiE TIKFT 52 L2 BELTND
FHHIN LA, AT TIE, 1E b 20N RE D KYECHERF S5, 2050 40 L8R4 PE

BAUEIL, BEEARE & i L TRoR@m VKL 2o TV D BT E SN,

- BORRAEPE BIE, 2030 A E TIET R X — « RIS T 2RI O E 7 — A 125EL
KEETHER L, 2050 4E121%, R L7 0y =2 o AT F U4 « BT U A OhERE
IZHERF S D,

TF L UAFERIT, 2030 FE TIHELORE L Th 5 Al LFEEDOTHEEICRET 2
TAERE B EEE 201428 DV 27 r—ZAQNTHTV K HEIALE L, 2050 421X
BRI 2050 7'1 ¥ = 7 ko Ll LISIE WK EE TR 5,

Ay NEFERIX, 2030 A FE T RAX— - BEICHT 2 BIREOEE - KlkE 7 —
A DOHHFLE THER L. 2050 1%, BEBE(L 2050 72 =2 hD v F U 4 B 20X NE
% 4,000 5 R ETRDT 2, B, BLO® A MEFERIT, THARKER DS DEHE
EOEELH Y BBV TWDZ EICA, 2020 BT EDOHEEA Y v By 7 IV
BN XD ARt b & 5, 7272 L, AL Tk, REIRKEICIIRE R EE KT S

-

T YR r—2AQ T, FEE AARICBT DFENFGE L, RSP E AR SIS D Z LT
ESNRWS, PHICE T 2 HBFEE & 137 L7 BN PESEE R OBLS ) S OAEPERFIEbITRE Z 2 L
EL=vF Y A,
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H3E T ARAX—HINET L OZ AT X D KRFE =Rk — AT

RWEREL, 2B DERIZOWTIIHEFHTB W TEE L TR0,

FEBIREREIT, 2030 % TIE=RAF— - BESHBOME 77— R LIZIFRKETHER L.
ZOBPPITHEE L D & L BT, 2050 FFITIEBURE(E 2050 OFEITITVKEE TR NI 2,
UL, 2030 4F £ TlE= 1L F— - REE SIS T D AE 200 T EI 2 KAETHER L.
ZOH% B EFET ., 2050 FITITMURBEL 2050 DIEEITITVVKEE TR T 5,

L ES

RAFHREL2008 REFHRREL2009
RMFH REL2005 P

140

120

AETHW-BE

100
3 -
-+ N TT-e
E 80 EHIALF—FHED B WG
= 2002 T g 050 A
o THIE BRE - BERA205
iﬁ 60 g
= EMTALE—FHEZ 20508
@ 2006
40
20
0
1970 1980 1990 2000 2010 2020 2030 2040 2050

(HPT) =¥ — - RIS (2012a), FREREEFHRSHERBREEMS (2012), #HETF, A S,
and fHJE (2007b), FEFEEEEE (2009, 2008, 2005, 2014c), H AT R/ —RRFHIEAT (2006,
2002) & 0 ZEHVERK

B 3-8 MMEESHETEDLLE
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H3E T RAX—HTET L OLMEIC X D IRRE T R X —E AT
IR EES
45
HERE; RHATRILX—FHREEL
EMEHAREL2008 P
40 ST REL2005 EMTALY - THRL
2006
_______ ©
% BT R5EL2009
- e €
N3 AN T T T e
L A/ @ N\l _—ma—— T e °
1N R
[ 2050 B
mlﬂ
h 20 - AETANVEE
% = e
£ 15 TFERE  prmsmir%os0 A
8 IR ERE
10
5
0
1970 1980 1990 2000 2010 2020 2030 2040 2050

(HPT) =R F— - BRIESH (2012a), TRIREFEHRSHEREREEMS (2012), #HETF, H S,
and fEJE (2007b), FEFEFEEEE (2009, 2008, 2005, 2014c), H AT R/ —RRFHIEAT (2006,
2002) & Y FEHFVERL

39 MIRMEEEREDLR

IFLUEES
9 EMTHLE—BREL
RHFHREL2008 2002
8 IHE R
< EHIEHREL2009
7
SNl

N TARRE 710014 R—2—2
‘6
-LE RHITHRILE—EHEL2006
I, —— TR ERE
! RHF 5B L2005 ST METI2014 YR 547 —2@)
i CJ o< BRBE{E2050 A
4 4 N
A RRTRE Yy
A S~ QBB
3 2050 B
H AECALEE

5 METI2014 YR 24 —RD

1

0

1970 1980 1990 2000 2010 2020 2030 2040 2050

(HPT) =R V¥ — RIS (2012a), TRIREFEHRSHERBREEMS (2012), #ETF, H S,
and fHJE (2007b), FEFEEZEE (2009, 2008, 2005, 2014c, 2014d), H AT %L ¥ — R FHIIEAT
(2006, 2002) & 0 FEVERK
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H3E T ARAX—HINET L OZ AT X D KRFE =Rk — AT

TAVNEES

BT LX—FHREL
2002
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RHIFHEREL2009

SII-al RAFHREL2008
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2050 A

RHFRHEREL2005

AETHWERE
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(HPT) =¥ — - BREESHE (2012a), P REREFRHSHIBKEREH S (2012), HEEF, H LB,
and fEJE (2007b), FEFEFEEEE (2009, 2008, 2005, 2014c), H AT R/ —RRFHIEAT (2006,
2002) L 0 EFVERK
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FtiRAE{£2050 B

IR ERE

AETRHWERE
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(HAT) =L — - BREERTE (2012a), HRERBEFRE S HEREREEE & (2012), BEEF, HLLEF,
and FEJF (2007b), FRFFPEZEE (2009, 2008, 2005, 2014c), Kawakami et al. (2013), H AT /L
X —RREMFIEAT (2006, 2002) & 1 ZEHVERL
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H3E T RAX—HTET L OLMEIC X D IRRE T R X —E AT

THHE TR
60,000 ST RAEL2000

EYIRILY—FHREE
2006

50,000 BfTWG

_________________ B
—————— ® 20508

RHIRILX—FHEEL

fiiREE 12050 A

iE 2002
ﬁ ‘ FETAVEEE
Z 30,000 RHFHREL2001
B
iE
|

20,000

10,000

0
1970 1980 1990 2000 2010 2020 2030 2040 2050

(HAT) =R/ — BRI (2012a), PRBRBERHSHIERBRETINS (2012), FEEF, H ELEF,
and TEJF (2007b), FEFHEFEE (2009, 2008, 2005, 2014c), H AT R/ —RFHFFEAT (2006,
2002) & 0 ZEHVERK

(F) SMEAMEZBR L,

3-13 HEHEEDLLE

@ RFHARBEOREBETE

TRVF—HATE T V& AT Tl 2 < O5E . FEROJRT- I8 A &4 % /Mt
DS S HIMERIC LV RET 2O TR < FEH - il o BRI 22 = 3% L ¥ —BUR I
TOEARE LK SWTHRET D2 ENZN, LLARL, H2EICBWTRIB L X
212, BAROHEHIMZ2JF 1 F13EFE O Wil LIXRET RIS H 0 | 2014 FIZKGT S
TR X —FEARFHE(RFPEEE 2014)ICB VW THRERD T F X~ v 7 ADRE LN
RSN TV, L7eRn - T, 2050 4FE CORTNIIEBHEANBELFTARET HEN
b,

AARZxIGE LG D> T U AT, IR IREOHB@MASHEZ blenr—
ADE | 40 FREIFIZ IS T 2050 FEDJRF B ENE R LR D 7 —ADIEN, FKTIX
RTE] 0D = L X — FARFHE YL U 7= 77— A & LT, 2050 4EDORRH AR RN 6,800 77 kW 12
ETOMEETHEL®H D (& 3-7),

IEA @ World Energy Outlook 2013(WEO2013)(IEA 2013e)? New Policies Scenario® CTi%, H
KO T BEORER OB ROV T, FEARITIEEBI A 40 42 Bl L 72 5745 135 1k
INDHHOD, 1990 FLURIZEEBA MG L /2RI 2\ T, FHigd 50 F&BE L BT,

8 New Policies Scenario : BTOBIRIZINZ, 5H%FEMT D Z ENRAFN TV DESRNE SN D EKE
L7zvF VA,

58



B3E T AR —HITE T A DS HIIRIC & B IR T L AT

2035 FETORER R -FKEBNREREL T L TN D, SHIT3GW ZOHREZMEL TWD,

F 72, 2014 HEIT/AFR S 172 World Energy Outlook 2014(IEA 2014d) Tl Tﬂ‘ﬁ IR DIEF
NHEEORBLEELDLT—~ L L TH-TEY, BROFEFHEERIZONVTSH,
WEO2013 & ket U Tl 2 F5 - 72 HEIZ ISV T, 2040 £ £ TOFRER & - HKEE I ENR
INTWBD, BlziX, WEO2013 @ New Policies Scenario (23T 53 EA &L, WE02014 ©
Current Polices Scenario’ & [f] UfET& 5, —J7, WE02014 @ New Polices Scenario Ti, 1980
R LURICEEB M LT IZ oW TR, Fm 60 FE TIHERSND ZEE2BELTE
. 2040 FEDFEEREIL 3,300 T kW &> TN D,

9 Current Policies Scenario:¥ifTOBER D AN FEE I b LARE L=V TV 4,
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F3E T RLF—HIET L OLHIIIC & D IRERFE T R F AT

K 3-7 RITHRICEITLEBADEFHEAER

kA r— A% J? TR ERBEIREEIE B
2020 2030 2040 2050  FH=R
World Energy Outlook 2013 New Policies Scenario 7 kW 3,800 2,400 - - -
(IEA2013e¢) 450 Scenario 7 kW 4200 3,800 - - -

7 kW 3,800 2,400 2,400
& kWh 2200 1,740 1,740

3,800 3,000 3,300 - -
World Energy Outlook 2014 New Policies Scenario J7 kW

(IEA 2014d) & KkWh 2200 2,180 2,390
77 kW 3,800 3,600 4,300
& kWh 2200 2,590 3,120

Current Policies Scenario

450 Scenario

iglinza(t)llo%al Energy Outlook 2013 5 W 3.400 3,600 3,700 ) )
BRI (2007a) v UA A . 7 kW - - - 5,200 90%
W +HEFT) - R TR T ) A 7 kW - - - 6,681 90%
JEA-T) 0 HARH 7 kW - - - 6,800 85%
NELHR (2012) R PR TV A 7 kW - - - 5700  85%
S DRI U A 7 kW - - - 2,200 85%
Sifr = b (2014b) J5} , ,
S0 & kWh - 2,700 2,200 - -
U A0 & kWh - 0 - - -
BHAT XL —&REFEMNRF VT V4O & kWh - 1,690 - - 80%
(2014) D6 & kWh - 2,900 - - 80%
~‘/7L U A@ & kWh - 3,530 - - 90%



H3E T ARAX—HINET L OZ AT X D KRFE =Rk — AT

BRICBWT, R — 2% — DIl HDIERETH L B2 bNL 2 b, K
ﬁ%?@ﬁ%ﬁ@ﬁﬁ@ﬂ%bf\%ﬁ-¢&-€m@3#—x%ﬁﬁbko%#—XK%
T 5 BARBY R BEIZDOVWTER 3-8 13T, HAL — A 1X, IEA(2013¢)® New Polices Scenario
%%%_&%Lko:®v+9¢ﬁimwmﬁ%§ﬂﬁﬁénfxw 2011 4FMs Ry
HTHoTBIR 3 7. KEOGFIHEEREN ZNEST L0, 202 ERFInd
bD L LT, r—ARIONEENELH 3-14 ITRT,

JF - J1IEBOFRAEAI AL, 1990 FA5% F0 5 2000 FFE E TlE, 80%% % H/KHEIZH
ST, 2000 FRUL T0%RE ML T LTS (K 2-5), 2078, AL T, d&fFIH
(1T 2050 FEE TOMMZE U T T0%ICEET D2 & & Lz, 7272 L. IEA @ World Energy
Outlook 2014(IEA 2014d)X°, H AT /L F —fFMIERT (2014) Tld, RIEAE L BEE =
DR E N D REFIHFEIL 0% A B2 HKHEICH D | L @V ERHFI B2 E T T
JRF I X DR EENEIL, AMFEOBELIVENT L2226 H V15D M _%%75%%@
bb,

= 3-8 AMEIZETIERFAREDT—REE
r—A s
2014 FLELIRE, T X T O JIFEEHT O FBE A THI0720, 2050 FE D%

tr EENEITIPu LB,
2014 R R IBW T, EERBMAE OB 30 % LRIDJRFIFAZRE . A
W 23T 5, LAREIL IEA (2013e)?D New Policies Scenario [ZHEV Y, 1990
ehifir FELIREICEERBR MR L= b DX 50 4, FLIAME 40 A= THES, £7-. IEA

(2013e) Ti, 3GW OFEN AT TWND Z LD, 2011 HFRpTHEEER
Th o= KME, BAR 3 B8 S b ERE, B 2RIT 70% & 48 7E, 2050
DR EEITEITH 500 B kWh L7225,

BEHE— B ARV TC, #NT@ﬁ%ﬁﬁﬁ%@b\ﬁﬂzﬁﬁﬁi%m
=X iA 35 EME, WERREIT 2050 F£F THERF LD EHE, A AT 70%
EAEIE, 2050 AE DR EE SR 2,600 [ kWh & 725,
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H3E T RAX—HTET L OLMEIC X D IRRE T R X —E AT
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(X 4-23), Zhid, TEMICBIT 2B NFRREALZE L2 LIk, BEAZRICE
I XPRDMBENEA SN2, SR EANME T LIZboEEx 6D, —JF, i
HRICHOWTIE, BRAEL Y O —2QD BN KE AN r — 2% LR HHFER L oo
T2, ZhiE, 7r—2QIZBWT, BNFMIAELKE L CESHEEHE, BEHED B8
HOV2TNEHEDLHZEICERL WS EEZBRD,
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60

R 533
T 50
% IRER
Eﬁ 40 3ECO2
E 30 SE
Bk 20 87 iss " RE
10 £7%
2.3 2.0 e .
2D | 520 | 2D | 7-2@ | 52D | 5-2@
. 2020 | . 2030 | . 2050 |

4-23 ERFMRIDBEAMERER

(6) PBRFAHIFE AR

r—2AQ (FEHRFEH V) O —RIZEBITF D 2050 FEORIHINE FH i 2 X 4-24,
2030 AERE A O BRI EIE i A2 X 4-25 177, AR THWZET LIV SO DIR
SR AT, COMlikE & L7 7 Lo A — R OIRENE T APEHHIREZ 7 1 v
FLEZBDTHY ., COfiRE DA U T, a0 - FEMOXIR AL L DT L e -
TEAIND, TDT=8, Mckinsey & Company (2011)IZ7~ 42 [RAHITE H kRO XK 9
2, MERAER LT 2R TERA SN2V ARICEE S, E2, BRAABEASAD
BERDAEE, L7 LU A —RACBWTHEASNS 2D, 2 2 ORTIRAKIREE
MBI TR R EZED Z & LD,

2050 AEDRFEIE HhikiT, L7 7 Lo 27— A OBIEEN B X % 450Mt-COseq %
B2 BN D . COMIE AR E < ER L TWD, ZIUTEEEE O RIEFE L OIR=ER)
R AHNEEDA 10% %8 2 HKETHY T 5, D& ED CofliglEis L2 15 T/
CO, TH Y. IEA ® ETP2014 128115 2°CvF U A TREN TN D CO fllis (140-
170USD/t-CO,) (ZHTVWWKHETH D, IEAETP2014 (281 D001 & ASHr Tk, HTund
TTIVRCRMHRERMEN R D EE 2 6D 2 LB EMiR EIZTE 220s, RIZ ETP2014
DHFRTHED CO ik FLIZ SN THIHE 2 S EICl T 258 1E. B ARDOHIEEIX
TR E O EFELA 70% & 72 %,

F o, REBFEA AHIBEN 70%% 8 2 5 /KHEZBNTIE, CO it D L7 ~—2 033
HLTWLZEnh, AIEBIUOARREICTER L-ENTERRERZ E, BNie s At
BFEDE R H 2 BB UL, CO ik D RIE KIS S 7223 5,
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45 FLIEDEFED

(1) AXEOFED

ARETIE, 80%HIEDEMRIZKIT D, BRABESSE — MR T HGasDE A, RFIE
FIDKFE LI L N o T BB TR XT%@@J%KOVT\ Bim@EIRTT V&2 W= o &
T Uiz, FRE LT, BEIERABESREERB Ly —ATlL, BEXHBHEOLE, b

— MR U TR OBME, KBS OKBEBEPBERICY Y 52 LT BREIOEBE
EPNEBNZ L AEEINT 2 & & Hi2, KEBEHEBOBAMEE SN IR LT, &6
(2. 80% HARZ T HBRD CO itk 1E, FTAaaiHE 72 Lo — X TIEK 54 THA-COy 1T
T5—H., WDV O — A TII 46 TH-CO IR T L7z, £/, 2050 F£FETD
PG, ARBERORD « =X —FHEIBEEOH I X > T, GFTH 6 K
KT 28R Lo, BATATEXIK E LTD EV, FCV O A KNE 2 HET e85
F-CIZEEE RN T 223, ORI 2 EEFENRKEAR T T 52 & T, EROE
BREITE T L2 &0, BAKTOREZRERTH D,

BTGB KL, A=FNX— « BAETREZ LY —HfO X 5| \L@% CO;
P EZHIRT 2 xBREIR CIZ e b o0, EFOKIEHEHERZ #3572 010, EE
RERNERIZ LG L LD LEEZ LD,

(2) SHORE

AMFFETIX, BEITARE R E L CiE, AR TH- 7okt RSN, X - BN
BT DEEREOEL, YA FIv I 774 VEICLDRAERMIIBIT 5ENE
DE—r 7~ BRABENLERHESOHE (V2G) ERZBITohb, b0
ik, ZOMRLEBAREMEICONWTAREEENHD EZEZXONDLMN, EORT Ty )L
ZREET L LE, ABOT LT —  BRCBOR~OIEHICER L TR L RV ED TH
A
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B5E ERIRIRLF—HEMOFHEREZEEZT- GHGHIB YT ) A Do

55 3 EOHTHERIZ LAUR, TR AR AN RHIAICHK SN 7256 80%HITR & VW 5 K]
#9728 HAEZERL D T2 _i\k%@éizw%—_me\aS%A\ﬁéﬂﬁizw%—ﬂ
A~DEGFENREED Z E0RENT, HE L, R ORI LT, CCS LA RET 3L
XF—L WV DR RE T L X — IO T, TR MERCA 7 T, & D
ERFEf SN TERY k@ﬁ%&#k IIARHEFENEZLE D, TDD, 2 b OHEIFOF|H
R A3 R B IR B AR O BRI RFE TR B O E &b, REBETFEIC X 2HIO fIREME O 2
1ok i\ﬁﬁmm%Mﬂ%@ﬂ_%bﬁﬁ&ﬁD%éo

Z T, RETIE, KX CHE Lz R VX —HiFTT v 2 AV, EEZRREM T
b HIRRFTRF— (17 - CCS +» BARBEZ X /LF—) OFEBHK SN HEICE
W, BAR®D 2050 4 F TOWRE RN AP & & HIEHOHH 2175, £ LT, Bl
DO EMED 80% HEED AU KT THELHOLMNCT L & &b, R HFERICW
F IR RFE R — K D S AP O W TRET 21T 9,

51. Z{THEDLE 11—

RFEHIZREATIIGE L LTIL, EMF'Y, AMPERE! & W\ o 7o ERER A RS L LIZET LI
B 72 (Riahi et al. 2015, Kriegler et al. 2014, Krey et al. 2014)I23\ T, KR FE = R /L F —Hidif
FIUHORMEEMEZ %G L2 BT, REIRZRREDED ZPHEIO FTREME S ET S T
Do ZALHDRKEIT IPCC ARS WG3 IZHI SN THY , Hix RIRKFBZ R —HIF (R
171, CCS, KBt - BB E, NA A= X—) OFRHANHK S Lz —A BT,
RIREE ST U A (2100 4 450ppm~550ppm FJE) Z AT 2 B SRR SR H O s g 23
RENTWD (3 5-1), #HlziE, 2100 FEDOIRENRA APEEN 450ppm & 7257 —A (21
el OKIE LR 2°CICINE 2 ATREMEN @V U A) Tl FRlcx A7 472l v g
VEERT HDICHNAE R D CCS, NA A X —FHERIOEENREZ N EPNRS
NTWD, FEIZ CCS OFIHBIFKI DR EITRE < CCS FIHTRE/e S A bbie L T, BRI
%%ﬂﬂ2PLLLTW o —HTHRF - BAMRET FLVX —BAEORHHIFL, iR
2 VYISt

8B DA FE=EA] T, W Z 1% Griffin et al. (2014)IZ33\ T, Ji7-77 « CCS OF|HHIHIIRED
SHTRTOILTW D, 450ppm 7 — AZHE W T, T AIBFIH TE R W0WEGATE CO ik o k
FIE 12 FIREIZEEDL DD, CCS DA TERWGEITHR 4 5026 55 L&D
W7 SR T & e VA IR & 450ppm | mﬁ#é%%ﬁﬁ%nﬁw&wﬁﬁﬁﬁfén
TWéoik\%%wmm&QMD Irnix, e CCS DRANHK S BE. b

10 EMF: Energy Modelling Forum
I AMPERE: Assessment of Climate Change Mitigation Pathways and Evaluation of the Robustness of Mitigation
Cost Estimates
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L WD 22 3R T 2 72 DI I E P RE = R L F—~DIRF R RIEICEm E D L ShTn

50

INEDHTIE, fRERE R L LIz F— &ﬁT%T/I/%FHb\f_%@T&;D AA
BT D EIMAMFIA. AAROR B ARZERIC &I B2 E R ?FETETé_k gL

LWy, LL2Rs, 5t ﬁﬁb\%ﬂt%T/WﬁP (3, R R I Ky L, B

PRI — oDk E L TR TEET VB EEN TN D, fl % iMmma&QMQTM
AIM/Enduse [Global] Z IV T, JF+77 - CCS D& M KR D BB 2458 LT\ 5, £7-. van
Vlietetal. (2014)I23 W\ CTH, IMAGE Z HW T, RO Thil Ty, Wihb HA
RN —HI E LT TV D RBRETH D, 7272 L. b OigETlix, HAlOH
W, BRI A SIS SERESND 2 ERE < BAROP MR EIILT LY
2050 4 80%JBICIE L TRV, D78, 80% HIE & AT 25 b CToHAAI R o #2
AHRT D ZEDNEELVE VI RREND D,
EWNIZR T 2 4THIZEE LT, 2050 FE2 x5 & U TIRERT A 80%HIE ST~ U A4 DHE
21T o TV 5 FRBHR RS HIBRER B2 (2012) TIX, 2050 IR imEnr & 72 58
BIZOWTHITEIT> TV D, 7272 L, AR R/LF—, CCS OFFFREREIC OV T
RE— U ERITTELT, %@ﬂ%%ﬁﬁ@%@_owfiﬁ%#f&wo
PLEOHEF L0 | HEAT ORI HEIFI DY B RO R AR KT T 5284 )l L 72 e A T4
L. BT LTIV,

& 5-1 IPCCARS [ZH T HEMFIAHKEORE I X MEME

VY L KBS A AR

pray  COSEL REAER T 159
450 (430-480) 138 (290-297) 7 (4-18) 6 (2-29) 64 (44-78)
550 (530-580) 39 (18-78) 13 (2-23) 8 (5-15) 18 (4-66)

$%2015-2100 FE=DES| RFE =2 A O %2 ~7, {EIXHRETH 0 FEIMNIE 16-84 /X—F
VA A VE,
(HAT) IPCC (2014b) L v 1Bk

107



FSE RBZ RN —FINORHEIZE 2B E 272 GHG Bl TV D557

52. BEREFEIRILF—EHMDOTr—REKRE

ARETIL, BRFBZ RN —HITOE L - FIHB L O ESRFIEHEO RHEFIIEEEE L
72, 80% B EEERL D FHEME DT, X REH~DOEED ST 51T,

521. ERFIRIILF—HEMFTOFR AHL
(1) BEAREIRILY—

A RHET R L X — |22\ T, IPCC SRREN(IPCC 201128 T ¥ KL KIZ AT 7=
Bex REP R STV D, £OHTEH KOG - JBIFEICHOW TR, 52 BT TR
2RI, RIGIZE D NEBDRRE L 700 | KBBR8 AYLR A2 FBRT 2121, EIIRHM
DEERCTE I OMERP ML IE L 0D, ZNDHDOA 7 TEER e E AT iuX, K5
K BAICEDHEERIT-ERICHBSNTLEI VRIS D, £, N v ARV
F—IZ2TH, IPCCARS IZBWTHHM SN TWD X o1z, JFREHEEICED D U A7 13E
fiii 4L TV A (IPCC 2014b),

INHD) A7 EEE 2, BT IVHEHIZED EMF27 TiE, FAE T 2L X — ¥ K AN
KEhdr—RA&Exgl LT, RIRES T U AERICKNE L2523 A MEESHT LTS,
Bz X, KB - BB EOFRANHRKI S D —A (LimSW 7 —2A) Tix, KB - &
TIFEBHRDRK 20%, A A~ ARMHK S5 —A (LimBio 77— &) TiENA A4~ R
FIFH ATRE R 2 4 100E) & 3% 7E L CU 5 (Luderer etal. 2014), Z 71 5 OHFFERLF 1%, IPCC ARS
WZHalHINTWA, £7-. Bauer, Baumstark, and Leimbach (2012) CiZ, REMIND-R % F V>
T, FAEMRET R —HME &S 2020 £ F TENEHEOREEZ S LTS, b
DIATHIFENZ AU, BAERET 2L F—OFHHIFIL, CCS D LiilK & th~niXE D
MEBIIRMTH D H OO, OMRSE T FF—HAlf & OMAADERE Tix, AN K
THRREMERDH D L SN TND, ok, HREBEEZGR L LW TIE, "M =R F—
OFIAHKNC L DHBEIREVE SN TEY . KB - BAIFEE L TN, A =R F
—OFHHZIEE L= — A &% IT TV D (Rose et al. 2014, Kriegler et al. 2014), 7272 L.
AR THE L THD HARDO AL ARV FX—FHOBMFEIISIZEREL 20D,
DFAERRET RV F— & X Lo — R EER T TO 2R,

AMFFETIX, AT R X =W RIZBT 57— L LT, R 52 ITRTIRAL - &L
D2 RE = HE LT, mLT — ATl AilE £ TOoHr & Rk, £l 58 AR
TV Nk ERE LTz, AL —RIZHOWTIE, AR ERAEE 531077, BB, WT
O —AZBWTH EREBRETHOHLTHY , FAEMRIZ XL —EARIL CO, flik
NS UTHAEMICIRE SN D RICEE S L2,
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& 52 BAERBEIRILY—ICETEEE
RS

2013 /8% =L F —{HE WG(HH RER LR R S HIBKER B 2= 2012) DARAL
T AR HREBREEY LIRET D, 2050 FOREEIE LRIX. K5
e FEITAY 2,100 fE kWh, JEU71EK 600 & kWh & 725,

%3 BOME L FERIC, BEEICEDRT Vv v VRS EREEE 2013)0
HEREE FRET 5D,
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£ 53
2005
. {i& kWh 15
' 5 kW 144
KI5t FEH 7 kW -
JEEE
AN —F— 7 kW )
& kWh -
e I ‘ﬁ £
A {& kWh
PEL
77 kW -
{& kWh 252
JRL 77 kW 1,109
7 {& kWh 4162
N A —
77 kW 952
- {& kWh 32
77 kW 53
- & kWh
Nt
i 77 kW 0
. {& kWh -
INA F < A
77 kW -
(HPT) BB S HIERBR BRI (2012)
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FIEE (2012) 2B FABAERARIRIILT—EARE

[ERUREE

35
337
280

57

42
241

235
1,118
464
955
32
53

199
409

1AL
276

2,625

1,412

1,213

131
747
1
3
244
1,124
468
962
49
80

234
459

2020
L
389

3,700

1,434

2,266

187
1,070
11
40
244
1,124
512
1,047
49
80

302
556

L
547
5,200
1,434

3,766

193
1,100
14
50
244
1,124
568
1,152
49
80

370
653

(&AL
693
6,591
2,788

3,803

284
1,620
134
510
244
1,124
494
1,012
122
199
54
150
234
459

2030
ERVA
999

9,500

2,805

6,695

380
2,170
187
710
244
1,124
660
1,328
128
208
79
207
312
571

[SI0A
1,058
10,060
2,805

7,255

415
2,370
231
&80
244
1,124
826
1,643
135
221
142
349
390
682

1AL

2,121
20,180
7,527

12,653

315
1,800
315
1,200
244
1,124
546
1,112
456
743
201
536
234
459

2050
AL
2,376
22,607
8,600

14,007

473
2,700
605
2,300
244
1,124
869
1,726
464
757
327
823
332
600

i
2,605
24,780
9,673

15,017

613
3,500
920
3,500
244
1,124
1,192
2,340
485
792
577
1,395
431
740



BS5E NRBZ RN —HINORNHEENEZEE 272 GHG BlE TV D557

(2) CCS

EMF, AMPERE % DA %5 & UTcifx 70 7 VB FEIZ BV T, CCS D K& il
W2 KD RBII IR Z U 2 & 23R Z4L TV % (Tavoni et al. 2012, Riahi et al. 2015, Kriegler et
MQM&M%MM&MJM@D%3%@%%?@\%%%ﬁ%%mwﬁ%ﬁ@ﬁ?VV¥
v EFRIZITVY 200Mt-COo/4EE LTz, Ln L7 s, BrEHOMR-CHSSZREO R

HEBEBE T LD ETE %f@&maﬁimmT PEZRRFTT 5 2 L IXEE
EEZLND,

EMF Z O JeATIFTE Tk, CCS FIAHIFI 77— A Tld, CCSEAENEr DA EIE L T
W5, AWFZETIE COp IFREHIFIC DN T, FHBRALEDS T LR DTN — A&, &
S-4 T R i @ALD 3 S —RERRE Lz, 723, 3 ETOHHT L RERIC
CO HPRE I 2025 4E BBl SN D LRE L. AR ORTR EIT 2025 4£72 5 2050 41202 F T
PRI B L CTHIIN % &ARGE L7z,

% 54 CCSEA=ZICEYTHHEE
=2 RE2E
N 2050 4 CTOHEFHHIM F1. CCS AL BA IR
SRA 2050 R DITHE &L . @A —ADY-4Th 2D 100Mt &35
A 2050 4ER S ORI B 200Mt &5 (55 3 3 L B OEE)

3) REFH

JE A D) DFEEE AT 3 BIC T T2 & ZATHY . 2050 FFOJFEFIHKFENME T 5
EWORMHED T TR, JRF I &2 556 &l LT, 80% AR IER~DREILIIELE
KEL W EWIRER Lo 72, T, IPCCARS [ZBWTRI LTV DA & Ak
AT HAPCC2014b), L2>L72 5. Mori QOINZ TRENTWD X D12, JFF 1 OF
I, ORRFE =R N F— DR KK EHABEDI DI E T, TORBIELIZEHEDL A

MRS D, LEER-> T, AEOSHICE N TH, T HOBBIC Wk r — 2 %
MBETHZ L E L,

JRFINZONWTIE, B3 EEFERRICE R - AL - @ALD 3 Fr—AZf0E LTz, B, %7
— LB DA ARE TR 3-8 2 E -,

(4) HIXLF—

FATHRZEIC KU, RRFB= XA X —OFHGIKIOAR L 6T Hxr X — h—EAFHF
BOKMES | B OREE ST B L KT & STV 5, il 21X Sugiyamaetal. (2014) Tl
2050 FFED AL TRV F—FFEEDN 20-30%HII S 415 LowEl 77— ZA{ZDW T, %Twﬁmw
WEFIE 24T > T %, Rogelj et al. (2013) Tld, TR/ F—FFE|Z DOV T Intermediate, High,
Low D 3 7r— A %#E L%, 72, Fujimorietal. (2014)TiL, A= R /L¥—lZMz T, ¥
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—EAEEOHIIC L DDEDODHT 21T > TV D, WFROFERTH, 77— 2O HIEE H
WZEDNELDRERE RS TND,

KEFNTIE, BEMMAOEMIIR 3-3 1TRTEIIHEFICSILITDI-57-0, b L
TR FE T R — A & i LT AR T T M0 2T Z &N LV, 20
72 AR CTIIE =R ¥ —IZBlb 2 HIFGMCIE, 7 — A TEEZRIT TR, 278
L#BIRT 5 XL 91, #ix Rt SRFEHEOBELE 2 & T, =XV F —REO NI
Z LT %,

522 #HEBFPEFITBEOETE

R A%t 5 L Uz e TR Td 5 Kainuma et al. (2013)1C L auiE, HAFFIH O R EM: D
FHIR O HEREESE O R AFERICEEL KEFTERL SN TWD, 207D, K
IR N T | ARRE =R =AM ORI A FTREMEITIN 2, BE ST o —BR & L THEE D
AR BTSSR 21T 72,

FATHIZETIE, BAD 2050 FEAEAZ LR L LizvF U A0irics T, EEoEakkE
TEE BN RFT AT > T D (MER, RS, HILEF, 2007, 1448, FFil, s, JRE, 2013),
AIENCOWTIE, 2FHDO YT VA (VA A-B) 2T, 2050 FEO KRR
B8O E&LBTT IV TV 5 (B, 2007b),

F72. 2013 /N ETIE, 2050 FITHBIT 2B e LT, OO D HiERE S, A4 R
AV x Nt Y= AT T U MEa BRENAS ShbBEWHED 5 oD — A
PR STV D (L 2013, FURBBIFRHRS IS 2012), Zh b0 5 20fa#
DOVFTHUTEB N T H, BEx RO L - T, IBEZE AT 1T 2050 4F 80%IIZ B9
LT EPRINTND, 22 L, ZThHDEITHIE T, #AERFEEEDO N =— 9
SRR SE = L X — IR & DG DRI S ST T b Ty, & 2 TR
ZECIE, HIFFIASIRNCOWTHEE O 7 — 2 &5 5 2 L 12z, B oS RFIEE &
ENZEES W T &21T > 72,

(1) BEDVFVFAHRIZETIHEBRFEFHERTE

2012 ARIZ R F— « REESENER Lo, =3 L% — « BEICHET 5@k TId,
SRRFIGEEIZONT, AR - |l - KRR D 3 7 — AR EN TV D (T RLF— - 5]
Bi2i% 2012a), EE GDP IZOWTIEE 5-5 D EB VTSN TE Y, 2010-2020 4, 2020-
2030 D 10 B OFERERIT, KEZ7—ATIE 1.8%., 1.2%, EEZ—ATiE 1.1%,
0.8%. R 7 — ATl 02%, 0.4% L FE SN TND, £z, K7 —AITDOU T, 2020 4,
2030 FITIIT D FEMAEEESEBIKEM. K& - Bkt E s Vo iFB &N s T
Wb, 72, A0 ROV T, &7 —XICB W THEOEENEN TN D,
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% 55 IRILF—- -BREREBICHITSEE GDPEE

2010 2020 2030
% 610,068 688,858
HE 510,992 569,423 617,110
{ENDRES 519,884 543,369
SHAT I 05 AR EHATFS 10 (R
(A =¥ — - fﬁixuﬁa (2012a)

EDOHEF L LT mmﬁ’%ﬁ%ﬁ@ﬁxm®ﬁﬁéé ELTERE STz, [ER
TLHRK) ZEEOWMEFITBWT, 2060 FETOAA - BHEFHEICEAT LTV A2
ﬁéﬂfw@ﬂ@ﬁ#éﬁ%Jéﬁﬁzmgoﬁma° X, HBURD b L RAETIE. 2060
FITITEDNA RN 9% E TR T L, @l bR 238 40% E T EATHE LT0H 7220
2030 4F F TIZAFHRFER LA RS 2.07 £ TR I IUE, 2020 FAHTDIZFED N B ORAITIE
Lk DAY | mEEERIT 2040 BN E— 2 T 0 b L, 2050 EARHI O I 1T AL PE A
ANEHERN RIS EHRF STV D, ZolE 7 — A TiE, 2030 £0 A DT 12,130
TN 2060 13 10,545 A& 1 EALLRICHERF S 40, 2110 2BV TH 9,661 7 AITHERF S
o L#itEsnTnd

TR EAC DWW TR, ADREITMZ TAEMR | AFH D 2 ¥ — 2 HE L TWD,
ANABHZ | EARECTLESE, AEEZHA Ny 7L L OKEICE & BiF2 2 &R
TEIUE, EPEMER - NOR 7 — RTHAT, BERIICIEERESRE 2%pt L B D
TENFRREINTND (K 5-6), 2k, BIRTHIAKLEES TR, =X —HiFET
N NPk O = 2L X —F5HG - IRELR T AP BRI LB L R 2. AB -
GDP % BRUVNCREED 72 LT ey,

& 56 BIRTIKRRZERICEFT7—RBDEE GDP fiREEE
2011-2020  2021-2030  2031-2040  2041-2050  2051-2060

ApEME E - NORZE 1.6% 1.75% 1.5% 1.6% 1.95%
ApEMER - A 1.6% 1.7% 1.35% 1.0% 1.1%
EPEVERST - NDZE 1.2% 1.15% 0.45% 0.45% 0.75%
AEPEVES - NP 1.2% 1.1% 0.25% -0.15% -0.15%

(HPT) NERT 25Kk ZES (2014) XK 0 EE51ERK
NKEEIL T 7 7 L0 ERER -T2 DO THY . BT S B DA REEN D D,
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R 23t gl L F6) & LT, AT T L OMFIE 7 v — 7 H3BR%E L7z SRES 232817
5415 (IPCC2000), SRES TlE, 7 m—/ L b & Hiddfb, IR L BREE L RFOFFn &
9 ZODHEAVT, Al, A2, Bl, B2D 45D F U F 77 I U —IIHHSN, ALIZE
HIZ 3 DOV F VAT N—TICHEINTWD, TNENDTF I AT 7 I U —OE|IC
DWTIEE 5-7 1277,

SRES IE, fERRFEOFHEOHMMEICERE YL TTWD—F, FEFRAIRICER D A S
NTWRNWZ E0nD, xR Z E i L7256 OHH S A TBIEE T 2 WER H o 7o, xRS
—AZBIT L AANEH SN T ORIEET VEHWZERZ1T O &0 ) FIREZ B A
EHE . REDBDPNDE VI REERE X, HrLvF U A& LT RCP (Representative
Concentrations Pathways) 723BH% & 4172 (Moss et al. 2010), RCP [X, IPCC AR5 (Z[A)iJ 7=
U AWFFEIC B W TIEH &=,

RCP 1%, FICREET N~DA Ty FEHE L THDHDICH L, METHEET LI
BOWTHHTZE2ZHBE LIy UAREE LT, itk TV A4 ThHD SSPs
(Shared Socioeconomic Pathways) (ITASA 2012b)23Z&1F 5415, SSPs T, #EFNK O K e
CEISRONEEE D 2 SO AT, U AR S OICHEL TS, SSPs DU AT
& DOFENCEAT 2HBHIZ DV T 5-8 12897 (0° Neill et al. 2014, %A, HiH:, 2013), SSPs

BIFLFUVARMOBARDAND - FE GDP #HEE A 5-1 1R 7,

& 57 SRESODRA +—1)—54 UiIE
%WW@W& RE R k. b K OMEE O EAEH DR, Husg Bk 2E D

AL R0k 0 N b R OH .

A %ﬁIﬁ%iUﬁﬁ®ﬁ§@@%%(%ﬁﬁ%ﬁ@ﬁk:§ﬁ®ﬁﬁﬁﬁ\E%%
FHAKAES RS |

Bl R, . BRETREME ISR U CII-ERAOARR ICE S B0, ZAUTIT A D

BTG EN D0, BN RER L RITE s,

B, A, BREEERIE ISR U QXIS ICE SR BN D, KT U 4 LR
B2 BERESCHESNAEEOFEBREZIRAT AL O TH B8, Hillk L~ COMMILIZE A
NERPID,

(HifT) BREE4A (2001)

114



%5

SSP1

Sustainability
(R rIHE)

SSP2

Continuation

GBEDIEE)

SSP3

Fragmentation

(31

7 ANRFB T X I ORI Z2 B E 2 72 GHG Bl 7V A D54

% 58 SSPOR +—1J——E&

et rTRE 2ty CTitEde, — 5 C. BIRIEEIRE D T2 0 b ek~D
KIFEENTND, 2RO EERTH-OOERIL, KATEEICBIT 2202
g, EW, B COFSEEOE, Sl 7e B ifrED BREERICHT
LHEVIBIRTH D, IKFTEBEORREIL, ARTZ A X0 S TI2WD A E
LERED, TNHOREELE L HICEUNIRE SN BT EMEATS. TS
ECRET S, —J., @FTSEIXPREORFERELZ K LEIT, FERRE
itz R — 2% EN &b, RS E L34 —70 T
Ja—nNJ - g U ETe, HTEST R ELe, KGR EEH O
fitr. B OIS SRR A 2RI L T < X 9 iR Ic B A E LD,
HEIMEWERE, “ VX —REN TN, RENIEWIEE g OEE N
R, HiT G bEA, fERE L TAOREITR, R AT 2
FEIRBEARDI SR U CTEENICERE SN D, I =7 AR BEITIRD 10 4F,
20 FFETEER S, BEKEDOEWNAANE X, BERKNT 7 BATE,
HARRE, RIRET 7 v A7 EREAICH T A MES AR S 5,
ZIETEOWMED L2 Rk S, BIFE EIEIX S DRREER AT T
RHKEL, BRSNOERGFESCTRLVXF—HBEDK FZHED A — N TR,
Wa AL REMERAEEE S T3 5, IRFTGEORREIT T X ToETHELHLIT T
Fe<, MV ERSNIEBFEET S, ik bRERICERE S H 50, #EE
BRWESH D, BEHORELWEINDEE BT HENEFELET D, Ky
OETIHBIRMICZE L, BHFHRAEERTHE LTS, Fa—R"YE—
va VR ET, BRI R LX— B¥E EATETESIZ LI
2%, THEROT 7 B AFHR AR THEHYNAFEINDLD, —HOERESE
TRESC BULE L2 OB & 22 0 (RN D, FTGORINIIER e L
TIFHFFRE OB E ClEA, & EE & EEE ORI R4 I E > T\, H
PIZH T DTS ZEIIR A IS TR > TS, Mk, 7T A R
EOETIIEKIRE LTRERKENKD, HEREIIRE IR, 207
DARFTERE TIX A QIR 2 [CHETe, 2 L =7 ABR% BIEOERITEN.
BRIZIRK~DT 78 A FHARKE, EFER S13E L WU %Y | &KE
AT HT T DMETIER R D Z L2 B,

HRIF Wb, MEOCBRNED, ZOETRKREIEMTHA004
TEKEL R T A= OICBlT 5 2 Lk s, HlIZT vy 7R,
INFTEE 2, AR E UCHBBEZICKRKR L, B - baBehoxt3 2
RIFIZ TN B2V, FEIZAEO T R =02 2IREE O 72 DI IR
2%, TXRNAX—, BEEEO CEBEESII%IET 5, EHEBRITK,
WHESARH B IR T HHEIIBRONT- b DL b, FD-HIZ N A#EINLIE
WIZEW, ARFTEENC IS 2B EB I U EHm S ATV AR W EE RN 2
Do THRLX—FERPEES, 3G —hVIZBRBESH, &5
WCABEINC X > THEH & ITEINT 25, B3 o A0HIEIIMESS T B
FFNZZ L, ABBRICHT2EE /NS, BEITEN D, #INFEIIT
K<, < OETITRMEZLCIZS LTl CTHETT & 72D, BiRILE 5 EaE 4
GO ERBEICEANENND,
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SSP4

Inequality
(H22)

FEEITEmOEZEN, HRCHLENTHUIFET D, Bzl — M PEHES
HWASE, < oBRBITEHEH & 725, BRBITCERE, & EEM DT,
RAEEACICH L THETI & 72 %, = RLX—EP CIIEIRRE ., KEBOR 7 &
WK Do~y VHEIE 2 HLD | R&D (2T D E DA, ik X KT
IEEBREFEIR A2 22 K 512D, 1o T, BMROREE KL 2D, H
W] AR 7B —N)E—v a3 IEiifEo=) — M NMIL->T, 26D
A& DT=OIZTHYNEE SNDHMB, < OBRREIZ & > TR TIE R,
RAHIEARDOE R B OEIS SR E < . ISR~ DO REERE 23 &,

SSP5

Conventional
development

(FERTUFE 1)

Y - RERREIC KT AR & LT, fERRORER BN ED, A
IRTERIL DRRE R RIIMAREN AR LT =RV =V AT A2 1BRT 5 2
Ll %, ZORERYEHENSHM L, BEFRR~OREEE N b, AHE
AR S, RBEREITE L ER, BB X5 KEZRET 5
T-ODA 7 TEEN L, ERRRITFEFICEIEHINTEY . IR~
DRI 225,

(HHPT) (AR, H97F, 2013)
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(2) AHMETAHVWIHESREIBEETE

AW TIL, MRERRE LItk v TV A ThH D SSPs X — (T, HARD
Pl DI SIRFIR B B A 5% E L7z, SSPs IZ81} 5 HAD A O - GDP i, SSPDatabase(ITASA
2012b)I2F1F % OECD #EFHDfEZ W T WD, 7272 L. AR 2010 FFOfEREEHEr — X &
—HET 5L, TieoRTEKSEHEEZIT-T,

P0P2010
POP;010

POP,: fiiE# D AN
POP,: fliiERTOAD (SSPs LV B 525 1MH)
POP,: f¥ar— 2 2B 5 AN

POP, = POP, x

FE72. SSPS ITRE LTV D GDP (X, TN THEE ) PAfi~—A (PPP) @ RAKFLTHD
72, BIEE TOSIITIB N THWIZHAL (05 FEgdfMirsIkM) ICHE T 208N H 5,
£ ZC, 2010 HFIEMEETO HARDSEE GDP FAEE A A, LAFRIE SSPs (2351F % 32 GDP
RS FHERERICE LW E AL IEZ{To 7, filE% O AN -GDP AHEEFR 5-9,
5-2 IR,

AQ EEGDP
140 1,200
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100 E
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(BAN)
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400
40

EHGDP (054 i #4ffi# Ik F1)

20

——SSP4
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0 0
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(AT TIASA (2012b) & 0 7ERE
MHMEr — 21T, AIEE TOOHIC THWZEE,
X 5-2 SSPsIcHItHHADAD - GDP #E (HIE%)
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& 59 SSPsIcHITH5BADMAD - GDP BE (FHIER)

1990 2010 2020 2030 2040 2050
HE s — 2 124,100 116,618 107,276 97,076
SSP1 127,141 124,082 120,070 115,510
SSP2 126,454 122,068 116,437 110,269
A (FA) 123,613 128,058
SSP3 124,836 117,080 107,417 96,988
SSP4 125,790 120,062 112,826 104,740
SSP5 128,083 127,080 125,575 124,146
FEHEr— 2 610,068 688,858 737,306 789,162
SSP1 571,908 660,072 756,161 845,908
KL GDP SSP2 567.821 626,115 663557 699,023
(05 A= S A% 429,974 512,424
10 55 19) SSP3 560,088 592,671 581,866 553,628
SSP4 566,196 647,838 732,773 805,499
SSP5 577,629 707,264 880,961 1,072,142

MELHE — 2T, BIEE TOONICTHWEAEE
(AT TIASA (2012b) & 0 7ERE

ARETIE, 3 BEAKOEHEMRE (B —X) 12Mx T, AH - GDP OER K

L70% SSPS & Bk 72D SSPICHE DL =R E ST ORISR L Uiz, LIFE, SSPS ICHD
T —RZ@Lr—A, SSP3 IS r— A %A — A B E T & [AEOE 2 HHE
=R LT, ARAL - HHE - B — RICE T D EE R SRFIREI E AR 5-10, £ 5-12
W2,

USSR Ea IXSSPs D 5 >D >+ VU AL, AH., GDP LISMZ b HEAMBAROEA W, {ba
PREMIAS SRS b B A KT T 2 ERB 2 Db, HERBRBIPEER NI FERRE (2014)TlX
ﬁﬁ%ﬁ%l\ﬁm%%ﬂmﬁﬁﬂéiéi&%ﬁm@%@%%ﬁbt%ﬁ%ﬁofbéo
7o 2 LAMIFE T, RT3 L F— DO KK AT 2 EHEONZ - 2ZE L TEY
FERFE TV A EHMTE LTV FORICATIIT > TR, E 7o BREMIR (DT
b, AENIHSRFESREOEICIDEEMZEARNE LTNDZ b, RFETIES,
— AR CHEOBEEEZHIT TN D,
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N
L
J2'E GDP

LA PE £
MR PE

TF LR
TAY MEER

A% 1P

A IR HiAH
Tk Ak
(L7 Sy

AR
LR
R'E GDP

FELBH A PE
OB A2 PE e
TF LR
AL MNEER
A% 1P

PR 56 = 1

#* 510 EET—RIZHITHHERFIFTHNERTE

1990 2000 2010 2020 2030 2040
TA 123,613 126,927 128,058 124,836 117,080 107,417
T 41,156 47420 53363 54,828 53223 49,924
;%5 lﬁé’%ﬁfﬁ 429,974 476,723 512,424 560,088 592,671 581,866
Tt 111,710 106,901 110,793 102,065 96322 85,699
Tt 28,538 31,742 27,341 25,053 21,507 16,154
Tt 5966 7566 6,999 4964 3,869 3,185
Tt 86,849 82373 56,050 50,991 45879 42,015
CY2010=100 943 971 993 1102 1154  111.0
5 m? 1284 1,655 1,831 1,888 1,897 1,809
& A km 11,313 12,969 13,681 13,501 12,907 11,964
& > km 5466 5,778 5361 4,640 4256 3,923
= 511 EESF—R BT HHERFIBEETE (BH)

1990 2000 2010 2020 2030 2040
TA 123,613 126,927 128,058 124,100 116,618 107,276
T 41,156 47,420 53363 53,901 51,973 48389
;%5 lﬁé’%ﬁfﬁ 429,974 476,723 512,424 610,068 688,858 737,306
Tt 111,710 106,901 110,793 109,177 109,862 105,617
Tt 28,538 31,742 27341 29211 28,064 24,442
Tt 5966 7566 6,999 5,180 4,076 3,405
Tt 86,849 82373 56,050 50,128 45,548 41,660
CY2010=100 943 971 993 1219 1352 1418
B m? 1284 1,655 1,831 1,901 1,948 1910
& A km 11,313 12,969 13,681 13,421 12,749 11,767
& > km 5466 5778 5361 4805 4518 4,308

VX — AN O ARNFEFENEZ B £ 2 72 GHG BB 7V A D oHr

2050
96,988
45,844

553,628

73,815
11,513
2,785
38,946
104.1
1,647
10,761
3,648

2050
97,076
44,294

789,162

101,059
21,324
3,040
38,859
150.0
1,814
10,609
4,206
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JZE GDP

FELEW A PE e
HEHGIRAE PE &
TF U UAER
AL MNEER
B TP

FEBIR I FE

Tk Ak
(L7 Sy

120

* 512

FA
RRLXi

05 A H g
filik& 10 (&

Tt

Tt

Tt

Tt
CY2010=100
B m?
B km

f& ~ > km

1990 2000
123,613 126,927

41,156 47,420
429,974 476,723

111,710 106,901
28,538 31,742
5,966 7,566

86,849 82,373

94.3 97.1
1,284 1,655
11,313 12,969
5,466 5,778

2010

BT —RIIEITHHEREFEY

2020

E'*E

B2k

2030

128,058 128,083 127,080

53,363 55,836 56,291

512,424 577,629 707,264

110,793 104,578 111,377

27,341
6,999

26,482
5,041

29,482
4,176

56,050 52,378 48,078

99.3
1,831
13,681
5,361

114.4
1,902
13,684
4,719

140.1
1,991
13,520
4,633

IV X —H T O e FEME 2 B E % 72 GHG BB T U A D5

2040 2050
125,575 124,146
55,859 55,412
880,961 1,072,142
121,798 130,486
33,487 36,129

3,685 3,344
45,095 42,807

169.6 198.4

2,087 2,169
13,300 12,990

4,756 4,933
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53. ERFIRLF—RMOFEREEZHEZ =7

53.1. #HEEELI-7—X—&

ULEOREICEES & 1B &N ¥ — | JR171, CCS. FFAATRET R /L 3 — DR HHl#IIZ
JE U THEEDO 7 — A% E L, 2050 4 F TOREDES AHEOHG 21T- 72, K 5-3
2, T —AREO—EERT, Uk, FERIEICTEBOKE (G070 H, P00 0 M, AR
L) O&FREEHNWTT =24 %2335 (B2, EEEEAL, R /PAn, CCS @i,
B RMEALO 7 — AL LMHL & £it), 72, L7 7 LY A7 —RE, i & [Akk CO, ik
ZEu b L, IEBEO Y =R T3 =AD& 1T\, i) - CCS « T x|E7
NRTEALE Lz, 7o, B E CIUEBI BN EREr — 2 DFED L T 7 L A r— A % JLtE
LT, HENREZHEE LTV b o0, REOGHTCIE, ISBIEENL 7 — A DHAIC
ROPFHENKE L 2D 2 LD UBRITFICRREBORWIRY | KL 25 r—2 L LTE
BEEMN—ADL T 7 LU AT —2% 25,

BT UERITE 4 =L FRRCTH Y | TFE - (GBI 2B TR L, 7C
D —ZNZEBWTHIHATRE & 72 5 K 9 BRE L. 2050 DI F A AP &Y 90 4L 80%
WE2D XD, COMMMEENAEMCERET D Z & THEFHZ1To 72,

¥, KEOSH CIE, RRFE T RLF —HIOEKHK A 56, Y 0T X ToH
iz BALTH, 80%JIZEIE LR W7 —ARKR LT, £ DA, CO it ERRZ 7T,
CO Mtk & ERRMEIZEE LB DR Z R 2 & & Lz, CO gD ERRIZ, JefTHZEIC
K&, LTomy&E L,

IPCC ARS Tl&, HHRAMAED 2050 4D CO ik X H K T 1,000USD/t-COz & ST S,
7272 L ZAUE B 72 2 U 4 (idealized implementation scenarios) D #& %z xf5 & L7255 0
ik T 5, —Ji. Ludereretal. (2013)TiE, 2020, 2030 ED XK NAR 14372855 D CO i
AR L TWDHA, ZOHTREMIND % W20 iE R Tk, 2030 0% RN A +05 7285
A, CO iR D LRI AR T2 HRE L > T W5, &2 TAMFETIL, IPCC ARS 1T
ENTND COMED 2 % Td % .2,000USD/t-CO; %, 2050 4E0> CO, D _EFREIZERE LT,
DB OFEFTIX, BIBED 80%IZ7E L2V — A 2B W TIE, 20 COx flitgd T CH &
NT-HBEZFLE L TV 5,

=
CEmO | €e@ || €@ |

B4 (L)
COREM X M) X | B X
L owEmEH | B&H | EfEH

53 7—REE—E
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5.3.2. EHER
(1)  HEFIAHL 80% B EEKICRIFTEZE

2050 DR N R AP EIT, 5-4 12T EOIZ, WL ONDT—ZITEBWT 80%
WUTE LIWER L 720 | 254 r— 2 80%JRICEE U727 — A1 28 r—ARIZE E -7z,

FP. LI LR —RICERT S &L 2050 ISR D U E B O ERE YR B
(X, IEEhEKMEIC L > TRV | &ALT 21%. LT 32%. (KL T 4% & 72> 7=,
—H KR — AT AR RN OB E 18 77— A 4 & — R & FRUN T 80%IBIZET 2 3,
IEBEEN T —ATIL 18 7 — AW 4 1 — A DB 0% TET DR & e o Te, H7r—A

2B D CO ik &3 5-13 1277,

1,600
1,400
'S 1,200
3 —=E
g’ 1,000
5 —L77LYA(H)
ﬂ 800 —L77LYA(M)
}Z LI7LYA(L)
mRK 600
®
gg 400
200
0\ T 1
1990 2000 2010 2020 2030 2040 2050
5-4 4 —X7| GHG #tti =
* 513 4 —XBID CO Hit
ik B A FLvE YA
CCS | B \JB+H| &L | BN | AL &@hr | AL | RS &AL | AL | RN
ol L 75 82 87 41 45 46 28 31 33
SIA
- AL — — — 47 94 146 29 37 42
i L 108 — — 51 64 66 29 40 43
YA
&AT — — — 193 — — 45 118 —
. L — — — — — — 72 81 86
(&AL — — — — — — — — —

KHEA T T HMA-CO2% ”—71F 2050 4E 80%BUZIE LR o T2 — A & m T,
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BT, R E = 1L X — AN ORI BIFIRE D CO, s 2% 5-5 12~7F, CCS D K il
U, e Uzt A2 %G & U7-irge sl & [RBRIC, BIfRIC CO, flits ERIC %59 55 R
Elpolz, FFIZ CCS Br a1, 2050 FHIRENFA A 80%IKICZET D7 — AN DT 03
r—=2ZBoND, S HIT, 80%MA ERT 57— AITBNTH, COifs 23 80 TF/t-CO2
FEETEALTWS, ZRiE. IPCCARS DFEMTF U A E%t5 L Lzt & b @ fH
[t Cd 5 (IPCC 2014b),

JR A D OFFAHIFIL, CCS & 3L, 80%IBIZIET D 7 — A DI A~DEEIT/ NS
DD, BN AL — A T COMREIZ B Z 34 Uiz, 2, ARAL « L7 — 2 DJFRF-
TIFEEREDZET 500 & kWh BREICHE £ 2 —FH T, AL - S — ADZEITHBAIRE WD
ENRFEREEZOLND, 2B, BF1Eadr—ATiL, CO k%D Fr Jfl A F+ S HhAL
TF=ZAEVIETLTWDHR, 2L 80%BIZET D7 — AN LIcledTh D L&
bbb,

BT L=, KA - @he b COr it D FIRAEIXIZIERIKETH D H DD,
AL TIT 80%IZET 2 7 — 2SS DRI FEE I £ D4R & 720 | IPCCARS ([Z81F
By VA GHHRER &R LT, TORBIIRELS 2o TS, Ziud, HREERE RIS &
L7 IPCC D> F U A LB HARZXGRE L TWAARMIE T, B I EEN LT
—ZTHHOTH 500 kWh ICE E 2HE TH 5720, A ATRET 3L X —F A HIF S h
A, RANCE s TRREZBDRAT = 2T 29 ZENTE 5T U 0N 7
WZDThbHEZEZLND,

A O TIR T —AMTRIEEENE LR o722 Eovh, CCS, FAERET RV
F—OF KA 80% HAEZEAUZ KIETHEL BT H720, K 5-612. CCS + FFAHE
TRNVF =D —AF] CO itk % T, £7. CCSERrDOLAITONTIE, FAEMRET X
NF—HIRNL & 72 o 725 80%IRIZIET H 7 —ANE bl hotz, iz, HAERET
AN —@ENLD T —AThH, 80%IZE LI —RIEERD 35D 1 ITHEHER L /2o
7=, CCS @M « AL OEA X, AT VX —bEMERDGA. 4503 ED
I — A BV THITEEE 80% BT T D, — . AR R —MEN &R D54,
CCS ENLTH 80%IICTET D7 — AL 353D 21K F L, CCSIERMLDOLAIE, 35D 11T
MEDLRMR Lo,

CCS 1. 80%IBIZ LITTHENKE NI ENDLABOELIERKITIFIENEEEZOLND
M, AR HRECH A BMEOBRN S @ — AFEE D 200Mt-CO> DFEERIZ LR b
20N, LA - T, CCS OFH ATEEREA AL — A D 100Mt-CO» FEEEIZHE & 5 AT HENE % 75
F 2 AUE, CCS TR THIFHIFI DN K E VA FTRE = RV F — D5 L7 R ILK %
HODZ LN, 80%HIELERT LML O L L CEELRDLIEA D,
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(11/18) (9/18) = (8/18) (15/18) (10/18) (3/18) (19/27) (9/27)
(=1 va =a} (v] +£nO =1 =a} (V3 +£n (=X VA (-3 (v
[RF A CCs BIA

SEEIMN O 1% 2050 4 80% I EE L T- 7 — A5 & Rk d,
5-5 4~ —XR| CO21fi#& (2050 £)
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S 140 2
T 120 . *EFHEDO
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£ 80 3 $ SRFNEM
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O 40 3 $ : *
¢ . .
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0
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BIxaM BIREM BIfEN BIREM BIRSE BIREL
CcCs&f cesefy ccs€m

SEEIMN O 1% 2050 4 80% I EE L 7= 7 — A5 & Rd,
5-6 CCS - BAERIREI RIILX—DOFIARREMEIZIE L 1= CO2 i (2050 &)
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(2) BEMHRARFHEOFMER

IR AP EOEMABINRZ K 5-7 12837, RS, 2050 FISHEDRE S A 80%#
(ZIEL2RWTr— A%, CCS ORI Z 9 7 —ACH R $ 2 & S 225 D CO,
PEH D 2050 FERF R THZ L FE- TV D 2 EBRRBINTH D, EBIID COp PEHFREK &
BAO Y = TN L0 KRIEHIE ATRE & 72 20 & 7p v | SR L v bitis
JFHAEPEIC B W TARE Z S HEE S 225720, L7z > T, CCS DOFIHNHIK Sz
it SREERFIIC 35T 2 RIEHIEZ "TRE & 9~ 2 FRORR DY O~ 720, ZHu3,
CCS FIRHRIREZ 80%UCIE LAWY —ANELL RHEERTHH EBZZHND, O
FHE B L Ch . B IEREIMHTIL, CCS T unBEa ThHEFHEITIZIEY v TV kT
FTIRTT D7 —ARFET 2012xF LT, S CIE, CCS BroiGs, YetEN Kb
Wi — 2 TH 60Mt-COL FEEE & 72 0 . CCS B« FINLOHK) 20Mt-CO, D 3 fE5FEE DK UE
B E-T0D (X 5-8), 7285, SEAMICR VLTI, KRR O L S IZ45EIOET
IV CRUE L 722 o TOBMBY 728 = R Bl 3 B 2 raEtE b H D . S BT, IR o
HENRSHIZEELARELH D, ZHOOHEMFF A (et 2 2 & T, CCS FIHAHIK
ENTHED) AT R T SHD I ENRAEEL 725, Fio, FRTERIFHHIZ 31T 2 HLEH A PE &
DIKHEITL 80% HAED R FIREMEIC K& KT 2 2 &b BHEMIEIZ BV TR T
Ly, $A S ME LT HEEY - A v 7 T OEFHGEOMREBAM B OB T X B ML
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ARE = RV X — LEIPHBEIIMEH L 00, BREENERERITED D = 71K
%&Lfmé<\kﬁ@mﬁ%$%@<& RIERED 1% 72 7 WALV T,
72720, 3L E RPSVEN FIT 12455 LITMR O T, RRIFIEADBLED b il o g 4 52
i U7 BEAEAFZE Cld, SRFI2 &> TIE RPS MENEA AT 25608355 Z L 2L T
S (H 51, I, 2013),

2009 i) \:nifﬁ%A X DEABHEN TR L 7e o> T EEH KR EICS
WT, O BEIRITIESL - T, RFIES) OREE MRS HEH ENEAI NI, £ ORE. %E%
A%@m%ﬁTﬁﬁﬁ2MﬁkWGﬁwﬁﬁm)kokk%t%$®%lgﬂ MEAT% 3
Eﬁf@1ﬁmvumﬁﬁ%ﬁ>«&ﬁﬁbfmaﬁﬁi*w#~rzmm i *W
ERFHEH ORZEENEITHD D FAERRET RV —HET, 2010 FENHRE HE
LTV (X 6-1),
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12,000 6%
10,000 5%

= L mEHIAE

2 8,000 E an B EER

] 4-—EH%

® 6,000 3% = “LNG

[ N =—ER

e & w5k

X 4,000 2% I

LS 4 -k )

B —mramx

2,000 1%

0 0%
1970 1975 1980 1985 1990 1995 2000 2005 2010

(AT RRFPEZEA (2014b) L 0 FEHAERL
X 6-1 REEHNEICHOIBEARIRIILI—LEIEDOHTE

2012 VL, BT O = REHHED AT S L EEHREERE LSO EFRIZ OV TS,
[ E ks B EGH E (FIT) OB Bg s &hie, FIT Tk, @ EREEE X0 EWEEOHRE
it 258 E L, ERFEFICHMARBEAT 5 2 & T, BRI CTHIIER H O mO A RTRET
ANF =2 GAT L FEZFOAMNEIND, BEMREZ LY —DOFEICLLE
[EEFOAMIT, BREEICREES (P—F vy — V) & ERET 52 L THIREN A
MAHrTHD (M 6-2),

FITEADOERE LT, BICHAEMRET XL —0BEAZRET D 0L 57, R E
WCEDHEBIAMDKTEZ 6T Z ENEFFSNTND, R (2014)i%, FIT i [ %
B BORTH D LR TE Y | ik @ WBLEB M T O ARFEROE IR N2 222030 |
P OIEAF RIS E 52 5720, 29 LI/ E NS LT 2 O FIT TH Y | U
S NAUTRFEFC S EELTEDHIETH D kRT3,

B R R ORI T4 AR IH R E A BT KIEICHIN L. 2014 4E 7 H BU{E ORRER 13 7,000
FRKWITELTWS (M 6-3), 1 H~3 T TREAENAH L TWAHOIL, #HIEH
DAR TS CCL B D &AM O RIE L2AMTHO 5 2 LITHE D BT AR TR E R F A
L7 EREHERNESINTND, — 5T, BEICEASNIEAFET 1,200 5 kW BEICEE -
TW5D, BAFHLDORENMEKEIZE FE > TWHEEE LT, BENLERMGE TCOY —
RZA DIRRENZ EBHERO—DTH DA, FUTITFEMEE 23 5O R CREE 232 | B A
BRANMET T2 ETCERRXAMBE L VL EHLHDLEINTRBY, 5%OHEDOH Y HIZ
DN TIHERAEER TR F—FHESF =R L —/ N EBRITTRFMTbAL TS E 2 A
Thb,
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BIRENERE BhH#tiE
BIx e =
= X BEX X E5p]
[E 7 ffiH& (=T BHEREZ MmN
ENEER
E 6-2 IRITOEEMEEIWGIEOHME
RERE BARE
8,000 8,000
IN(FTR
7,000 7,000 .
6,000 6,000 KA
s = AA
i 5.000 g 5.000 PV(AHY—5—)
o8 o8 PV(AHY—5—BI5})
1 4,000 i 4,000
# <
E,g 3,000 ﬁ,ﬁ 3,000
B 7
2,000 2,000
1,000 1,000
0 [7]8]of1d11121]2]3]4]5[6[7[8[9]1dl11121]2[3]4]5]6]7[8[9 0] 0 [7]8of10[1112[1]2]34[5[6[7[8]9 11112 1]2]3]4]5]6]7[8]9]t0]
| 2012 | 2013 | 2014 | | 2012 | 2013 | 2014 |

(HAT) IRV X—JT (2014a) X 0 FE51ERK
X 6-3 EEMEENRHFHERETREORE - EAR

belo

2012 AR FE, 2013 AREEDHECE M, [EErTREE T (RS EE DN EE i L& — iR
DEIHREBIZ L > CTEEEELZRERM) . BESHMAER 6-1 1TrT, ArtEMICIL, BT
O [ AR B BRI BE & 0 BT B 32 STV T EE I ARIE B E O AHS 2 G A TN D,
UK ASCIE, R 2 BRAA L 723 B A BNV T2 | IRERA b AR O K HEICR E » T
HH DD, SEBER > DR EERR - EIR A BT UL, S%REEESIT EAT25 2 LA
AENRTWD, B, BR= VX —TFICLUE, 2014 4 6 A RE TOREEN TN TIE
HREAA L7230, BARA I 3.12 FI/AWh (2725 ERE SN TWD, g, —ixiitHEo
HHESEH: (B & 300kWh/A &RE) ([ZHE 35 &, 935 M/H OB & 722 5 (1%
HIEFEE 20140,
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x 6-1 EHREE. REAEER. MREEMOREE

ok 24 4R EE Rk 25 4R EE
B U ER 2,500 f&H 4,800 & H
[E]58E PT HEEY 1,200 (& 1,670 {&H
R AR 4 LT 0.22 F4/kWh 0.35 F/kWh
A it il 0.29 [/kWh 0.40 /kWh

(R E I A s 25 T)
(HHPT) ®RFEPEZES (2014e)

FIT [ LA RE = f L X —a& i OBEANEEIC TG T 55—, EhkEeo LRIk FE
HHA~DOREL /NS 2V, 5% O FIT HEOEMIZONWTIE, AV vy hEeT AT v hOX
FaBELE ETHREAEZED D ZENRMELEE X bID, RETTIEL, FIT HI I 51T
IR OV TR T 5,

6.2. ZITHAEDLE1—

FAERTRE = L — O [EE A B HGEIE  (FIT) 2ok, #HEF 20148\ T, &
ik ~DEBEORENITON TS, F7-. BREEE (2014a) TlE. FIT A X 5 /L6
TRLF—EARIIMA T, MR E%ﬁofim 2030 FFE TITHEA SN
£ D IR A AT I X AL 7 — A THROR 2.62 FI/KWh (23 L, BEYERRE O A Y 7= 0 BRI
785 MG 2 EHERF STV D, 72720, 2NH DRI Tk, =¥ —HgE M o A%
KRELTWDHTED, EHEHeEEBIC LD =3 X —FEHMA~OREL RS 52 &0
WEECTH D, Lo T, BIZIEEIREOEMIZLY . B rEROLERINARE S

CAITPES . AR B OBEAMEEDRENR BB I N TORNE W) ERH D,

THIVET, ZRAF—HINE T V&2 W08 Tl FRROBAFRRT XL — D1
MITAMERNCRIE SNVTWDIGENRL Y, AFRICE N TS, FIEE TOHOTIE, 2 A b
ERAEE BR(EFEEE 201)OMEICESE | FPROREEAZLWE L, HAR%
BE 2 CHRESNEBEAZHWE, 2070, TFLE0 M SN A AR 3L X —H
i AR E | AT XL —HIFOHE AR EICHWEAERES LTV
EWVWIOIIENH D, 7277 L, AL T Ashina et al. (2010)72 E—OET /BT, FAE
AR R F—HIFOHRNEEZNELT 2RAR 2SN TS, LR, 2bd
MR CIE, AR R LXF —HINOBEARBELHEET 2 DICEE L, FIT IZX 580 - 2R
MESNTWRY, Ko T, FITHEADE - 2B A2 5P+ DERI2I13, FIT HAIZ X 554
AIRE T XL X — B ARERYIE M RIETEELZEBET L ENAREE 2D L), =%
NFX—HIET NV EZRRTDH I ENBELRD,

PR = R X —F T L& T FIT #HAIZ X D FAERTHE T R L X — H i O ffid& K 2h
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BeApHr L7231 & LC, Wand and Leuthold (2011)23%(F 5415, Wand and Leuthold (2011)

TIE, FA VBT DIETHREIEIED FIT (CEH Lz BT, 2 oik k% BRI
B LlcmxBE(bET VAL, FITICK S KR EOEAR, BRI EBE L&
RGN R EOHER 21T > T D, ZOFET /UL, FIT HEAIZ K 28 AfEdEgh R, & IR
REeERT D ETIIAATH 203, BAFMRET X LX — ORI L 5 /5 R, 50
EOREMIL 2D, &5 VIR X 5 BXEHE Bl O8I+ 3 1 CFHl S h
R0, TS OREEIRT DI, =R X =R E G LT T L E AW a8
WL IR D,

6.3. IRILF—HMETILORR

AETIE, CNETOREICTHE L, HRZSR L LISl 2L X —Hilie7 L%
NR— 22, FIT OMFEEZNEMTHITAREE 2D L HLBEEITH, ETAVLKEOMEEX
6-4 |25,

ARET VTR, FTHAERT RVT —OFEME %2 . BUTOBUERICEED ZAMERITRIE
T2, ZORR, RBE(LFHEICBN T, AR VX —HIFOBFEARIIS U TED
IXARBETF L, EAMEESINDSZ L&D, RIEE TOHHCIX, BAERRETR/LX—
ﬁm@ R I AWM A28 U OMEEE LTl TV, KEOSHTCIE, RFEEA

W U CL BB BRI L 2 E IR T 2 RiATe, 2 45 H IR OFEMKIL. k32 L 51
ﬁﬁ%%ﬁﬁT_mbf%ﬁﬁﬁéhé%@&ﬁéoik\ﬁiﬂ%izw#—_ié%%
BOBEEIT, BAMK IS OE T LY S, MEMICERELRRICEELE KIFT,

—————————————————

IRLF—T—EN—R

Lo : IRLF—H—EREFE ! : A |

| ZTr EMEER. EHY BERED) | BPIBITRLF—HRL |
(R T—ARA—Z : PREHEAE |
l | IRILF—HMETIL ! |
: e : i i : Ealii :
! B Rhyy || BREEM || HTRE BIx | E5) :
| BIEETVIE T SREEE TN S ———
| BEAR ! FITSHMBEET L it
: | IRILF—HEE S ﬁ
: BeRE :
\ : Vv BERAE
R BEEMRAR Ll

B E REEAE

ERMEICKDVHERET
K 6-4 IRILF—HMETILADFIT SFEE TILHARAHA A —
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6.3.1. BAFWRIRILIT—OFZEMEDHRTE
(1) FAEMEDERTE

BEATRE T L F — OF Ak 13, BREEES O S FREZBRITBWT, W
AT IERRIIESWTHFEEHT INTND, RETICENTEH, HRSRIC K > THMTY
SNDHEOYMEMICHESE, PHEMKITIRECTRT HETHEETIND K OREL
Too Flo, RETNVOHEFBIEFIL 2010 F L 70> T DA, FIT (PEAEZD D KIE2H
AT DO RE LAMTHOI TS 72D, EILFE Th D 2014 45 OFfEMs 2 gIHE & L TH
Wz, EBIRICOW T B[RRI, EBIRENICEME E R EZRERICB W TED bt T
HEEHV, BRI I —E & IRE LT,

B NAFTAZOWTIE, A X UFRET A, B EHRORE A F~ A — AR
BN A~ A - RAEWIREE RS M IR, —BEIEME DD A A~ AT K o THlE
M2 2R S D03, RET IV TIEFEMR K3 23T TV Wiz | R SR OARE A 4
~ A DM 2 — AU Lz, £72. 10kW RIEOEEH KB R EITARE By %
BEALTRBY, MEMEIIREEDO D 6 FINTENTHLLEVWIHEICESETHEIN
T AlkE Td D (FHEMB SR EEE S 2012), LzB-> THEEHAKBEIEEIC OV TIE, %
TEEIZ 0.6 ZF CTAENTHEONG LD X HORE LT,

& 6-2 2014 FEOFEME - SZEHARM

FEEEFE AR A Eiipezetilih|

10kW L I 32 F/kWh 20
KI5t X

10kW ¥ 37 F3/kWh 10 4]

20kW LAk 22 H/kWh 20 4
Fie b JE /)

20kW i 55 [3/kWh 20 A
NEE RN 1WA 36 H/kWh 20 4

15,000kW LA E 26 M/kWh 15 H[H]
HhEL

15,000kW ZR:¥ii 40 H/kWh 15 44

1,000kW LA _F 30,000kW A< 24 [4/kWh 20 “Ef#
K1) 200kW LA _F 1,000kW A7 29 [4/kWh 20 -]

200kW i 34 M/kWh 20 -

AL CHEETT A (A A~ AHK) 39 [/kWh 20 FfH
M R DOAREANA A~ 2 32 F3/kWh 20 4E[#H]
NAF <A —fRARE A, A~ 2« BAEWIES 24 F/KkWh 20 4[]
R AR BETED) 13 [/kWh 20 4EfH
—IRBEEE E DDA F v X 17 F/kWh 20 4=
(HPn) Al SR ELZ S (2014)
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(2) FFROFEMIE

MRS (X, BT ORI & [FER, TR TR 1L X — i O FIHE ORI VK
HH0E Uiz, BEORZEMASIL. P& O FIZHB3 5 ERE LEE Lz, AkiX
A & 72 2 IRR (NEIIAR =) OB, WIIE N L EEHEHOU =4 M 2ZE L CHEET
DT EMEE LW, AR TCITFHREAMERO o, SR EHTEEZ AW TS

Ci(t+1)
Ci(ty)

Cricern) = Critey) X

Cfit(t) : t FT I H AR (9/kWh)
Ci(t) : t BT DA MRS X —HIFOHEM (F1/kW)

(3) HMREEDEESLKUVEBENMIE~DRER
BT O FIT il EE Tl BERE A, R o BURULIARE K OValibE T a2 1] 0 oA 245 2
FRAT, #ib-oTAFREND, WMAREGHMIIUA TORZ LV EES LD,

BRERAHUIT (FAWR) — ( CEURULIAM — DR PTAEE I SLIA) -+ F AR A o s 22

2014 FFREIE, B 9,000 (&1, [EDkERTRE#Y H 2,480 {211, 2 H AR S H % 2.7
B, BRIEE )& 8,670 f& kWh & RiAF TR | MFRAHMIX 0.75 FI/kWh & EH L
(FRIFPEZES 2014g),

AR TIX, A OIGERS BN X, ATFEE OB, BEAFREERICESTHEIN
HEORE LT, £, BERICITIRSITEN ST SIZERICRESNDI D TH LD
AHIFRFR S AR OHIRE > 2 B BT 2 LERH 50, 4AlEl £&@Kﬁ~mﬁ%$ﬁﬁ
DELDEHELEZ,

F 7o, PEME D SRR A BT 2B, B ATRER 2R T 20BN H 5, BT
O ETIE, 2013 FEEE TIE, RBFEHOEEZ AVl EEHAZ2HEL T\
S, 2014 FELIRRIX, BEGHESER Y —% > 7 7V — T OMaHER 2 E 2. KR EBOF
WTW%%%mTV@WﬁF¥%2MQ)$ﬁ%’%wf% [FRR D AHEL A0 12 D & [

BEEMZERFENOAE LI ZENEE LWL, KEF/VITEELM &, B ORE
%%a@k%ﬁ%%ﬁmkfék BRI EE Tl e < FEEMRDOEIZIS U ChE
REEENT %, L7y > T, TR B0 & FAVIXEEE T REIFAM 23 1 D 22 L 51 234U 7 K HE TR 4
N EREIND Z L7257, ARAFFE CTIEBARAIZ B8 AT RE UM OFEER 21T > TV 7220

RICHE SN, Fo, EEHAARIEEHEOAHSICE LT, BEIEME B I X
HEGRBITH AR 2T /SN e BRI B =T IFM/N LT EEXHND D

H
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b, KETILTIHHREICEF DR L L Lz,
ARET T, BFEOMBREHEMIZL ToXICESEHHIN D,

P
Y keRE ZteTk(pk,t X rek.t)
€t

Pt+1 =

pr : tARIZERT DIRERE A (F/kWh)

PP FERRET LA T k OFFEMKS (FH/kWh)

re : tFEICEAISNToHAFRET /L X —H k OFEEIE (kWh)
e UFICBIT2HEEIE (kWh)

T RN

RE : fHEEXIS L 70 5 FA ATRE = R /L ¥ —Fif k

(4) EBRS/MEHEICETRAEMEEOKRIE

FIT (3, BAETIUTEIRE N LIRBREOEABENE Z LS L WO A TH L2, K
TETNADOLIIC, REXIFEE LBEZOARTIEAOGIHMEO K/ ML E BB &
LTW2 %G, FIT A X 28N EUICRH S vy, 2ol-n, BRI, 728
R THAEMNREBT XV —REFEENGONLIEMOLZEEL, 203 X MIBE
DOEIMMEICEE SN DAL Lic, WRBEOET MZET 2 AREBIILL T OmE Y £KH
Ehb,

TC=Z Z(ClzrXR,”)+Z(glkrXe,kHXX”r)+Z((l x QM) - Z Z(pktwekt) = min

KERE t€T),
TC: 4Rl 21 X a5 | ORI
Cic HEBR | > FE (AR ) &M RSN ATE m OYEH T
Ri:He i | 4B AL QM IRSENRA AR m DM B
g L —FE k Ok pP: t AR X 72 AR AT RE = 1R L X — O TR AT %

et | IC L D=L —F k OIEEFHEA  re: BEIREREOHREE =&

AN K F 7 & B & PERR 2 SEITHR Y L, ARk & fiE RO ER
NEORIZE > THREND, DFV ., =xF =L HOHIE « CO itk D HITL - F A D
A, H—HICTRAS N L0 E N 2 LR 556, BAERET R LF iR EASND
LT, eRdkoi@E v | [ RE I, B T HO T RV —F AEIE E DX T T
U NERET DT, HEME RSO TR L TO RV R B Sz,

6.3.2. EAMRICLLIMNHPERETORNEL

KBRS A BV TIE, AR BRI X 2 3002 A o S50
BERTHD . FIZEABCREIL B 65 10mT e B0, AAD BB -~ 27 A
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DOFEEND S, BEMAESEMT 51220, VAT A8 HITEDT 2R N5,
F72. 2011 FICEFHEIEEIZB W CHEE Iz 2 A MERFEZBE S TIE. FEROKBE -
JB )38 B DA LB LAIZ DWW T, BRI RABEE 2 72 ETHREL TWD, 2 A MEMGEER
RNIBITDLIRE - BB EO A MEEER 63 IT7-7, 2B, KEEREITEY 22—
Voo A N=5 - ZOMfSERS (F—T 0 R ITOnT, HRGIREZRIAALTHD
N, RETEEICOVWTIIA N —EELREL TS,

2,000 500
1,800 450
1,600 400

S 1,400 350 E

X

IR 1,200 300 E

TE‘ 1,000 250 3

=

B 800 200 3

- i

B 600 150 X

N b
o O
o O O
o a =
o o
o

O T W OO0 NDO “ ANMIT W OMNNWDVDOH O «— AN M

DY DHDYDYDDDHDO OO0 O O O 0 0 0O O T T T T

[ RN N O )] O O 0O 0O 0 0O 0O 0 0 0 oo o o O

T T T T T T v NN AN AN AN NN NANNNNNN
(HFT) KRB S (2014), KEIEREEL LILRE > 2 — (2014) £ FEHERK

Il

6-5 FERKBAREDORBEAE - VX T LMBOHRE

x 6-3 AXMHFRIARAERICETIKEL - RARENIR EE

2020 2030
BTV A JIH/AW  (26.0~)40.1~46.0  (21.9~)33.4~38.4
EEH sV A TIH/KW  (184~)274~31.6 (14.7~)21.2~245
KBt sppneor mmaw
Rt (15.8~)23.0~26.6  (13.4~)18.9~22.0
2 b JE ) 7 H/kW 18.8~35 17.7~35

MEFIMAITE ¥ = — VHAR S E K IS D356 O > 2 7 Lk
(AT EZRERSE (2011)

HEA T 7 /TN T, REREMT ORI E A>T, RS RELEE L LT
WA L L7 f#l & LT, MERGE-ETL (Endogenous Technology Learning) M Z&F 5415
(Kypreos and Bahn 2003), £ 7-. AIM/Backcasting €7 /VIZEWTH, FEH R Z H O 7-x0K
a2 h OWAELAT I T % (Ashina and Fujino 2013, Ashinaetal. 2010), & 5121, TIMES
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WZEBWT b HfTER AN A L S 41T % (Loulou and Labriet 2008), Z 415 DE 7 /LiX, Inter-
temporal LOET N ThHDH Z L NFHETH Y . RHIZRHIKZ ZER T 27201, HRRIZ
LDEMETRw v 7 A EREEOBLE S FERE AR R L R 5 RE R ET D720

EHRNRENEL L TODHENE N, — 5 ZREFROETT /L ThH % AIM/Enduse (213,
TR ETERGRIC ;é@%%%@W$Mﬁﬁthmﬁ#okoKH%TM\HT@EA
WD AR XL X — OB AILRIC K D EHANRZNENT D720, 21D DFATH
FaBHIL, HAETRET LT —0E %w%%%Tw SHAZIA AT,

B ARITEBERIZ L 50 = 2 ME T RIL, BRI Th R Ro RS A
BEEHOWTHEHT 2 ZENEE LWV, RETMIHRDOALEZNG L LIEET LV THDIZ
O, HRABERZ R E L2179 ZENE LW, 7272 L, R KEZEREf~D %t
JEDR D HALHH TIE, KGRI FEEIL, B AR AR T 8 ANEEICI TS
EITAETRWEEZONDLT-H, A TITAAROE AL U CEHMEBT 2 8E &
L7z,

B R A LT U0 2 A i, Ashinaetal. (2010)I223&, U TFTOXTHEZ BN,
723 Ashina et al. (2010) CHW 540 T % E 7 /L1 Inter-temporal T OFRIEFHEE T /L Th 5
7o, BREEARICES S PHEHORHXZ B RUSERI L TERBE L TWAH D, AT
v 72 AIM/Enduse (Z3Z R B AU OFUEFTEIE T /L TH Y | FAEORBELFH R IZIS W TR
TR MIAMEEKE LTS T2, HEGHFIZ L 2 918 H o X4 I o
FWOZENFRETHAH Z D, BT TV,

C, = Cy X QCUM, &™)
Ct tFICBIT LMW = A QCUM; :t FFIZHIT D REEF L R PE &
Co : AYEFRIZHBIT LM =R b Ir @ BER

A TR = R L — 5T OB #1250 Tl McDonald and Schrattenholzer (2001)IZ331 T
W2 D BRI IS SHEFH AT - TR Y AT 1FEEOE ARIL 8%~18%. KEHIEIEEIL 20%
~2%&E INTND (£ 64), £/, T X LA @ﬂéﬁﬁﬂﬁ%%%%zmnfilwmmn
BLB, KBHRBEOEY 2—)b - f 23— — « ZOMAE#EOHESRE (1-873)
Z 80%LAHTE L TWD (B = — L ELf 23 [E A% (21U @wa<&—2?i%V:—w
DHEHREE 78% L HE)

AWFFETIL, Ashinaetal. (2010) & [FERIZ, KGR E OB RAEZ 20%, JEIFEED
1% EME LT, 7272 L, RET /MBI DAL R X —HIFOyIHE I
BRI £ D8 KT 23 RAAD DR DT, I%%ﬁ#ﬂaihf%éo%_f\k%t

$@1$% VBRI FLX T 201a)ll R STV D 2010 4EE D 8.6 /KW TEE

FHNRIC L DBAE T2 RAERNWI L Lz, £, BARBITH= R AT —  JE
%&ﬁ%é%%w%(mmw_kwf\&—t/ R R OB A E N5 O 5 E

\
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BRI TT%E SNTWDTed, ZOEZOHBEBNRMT-6 EBEL, 78D D 23%57
WCOWTITERKR T2 RAERWEE L LT,

Fio. BREAFER (QCUM) X, Akl b E0AEERE WD Z ENEE LR, Jeil
LEZE S ICARET NV CIIENREEAREZ AW Z L b, EREMEIC OV TH KBERE
Hex (2014), Fom R X — « PEEEATFRABIRHRE (2014b)0 515 B 5 [H N R H &%
bz eéLiz,

= 6-4 ETHRICEITIERN - KIEAFEBEOBRE
Country / Estimated

Technology - Time period learning rate (%) R?
Wind power plants OECD 1981-1995 17 0.94
Wind power (electricity)  California  1980-1994 18 0.85
Wind Germany  1990-1998 8 0.95
Wind turbines Denmark  1982-1997 8 n.a.
Solar PV modules World 1968-1998 20 0.99
Solar PV panels us 1959-1974 22 0.94

(HiFT) McDonald and Schrattenholzer (2001)

6.4. EEfMitEEIMFIEDZES T

6.4.1. ¥HHEEBLE-7—X
(1) H—REBE

AETIH, FITR LD —ALFITHYOr—A%HEL, M7 —ADKEITH> Z LT
FIT EAIC X 2 AR RV X —E NMEE~DEELZ ST 5,

CO Iz DWTIE, F3 FIT BEORZERE(LT 5720, COlifsEr (RiFEETD
L7 7 LR —AIZHY) OBEIZOWTHNEIT I, S HIT, 80% B IEEDEMIZA T 7=
FIT O R%E E BT D720, COLlRE 2N E 2 1256 G —2) 1220 TH4y
Mrafr> 2 &b Lz, ofrtge Licr—2A0—EE2£ 6-51R7,

RBAETIEZ, WThOr—22B80WThH, ASRFEEEIINTEICRT 5 PAEEE L,
RIRF = X —ORHRIL, JFF AL, CCS @ LR 200Mt-CO,, FE ATRE= /L — AL
L LT, BRSO OWTIL, 55 EEFRKOBELEN TN D,

2B, FITR LD —AIL, H4E, 65 E T2 ERMREEIRIZIER—-THD b
DO, RETITTXTOTr—AZBWT, KL« A I E OB E T E R RICE S &
WNAERICEHEND, TO, AiFEE TOHFHER S IX—B LW RICEE SR,
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