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(Dynamic Energy-economic Analysis model with multi-Regions and multi-Sectors)
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IPCCOBEEZITT, B LB HFRIE (SSPs: Shared Socioeconomic Pathways) % %K€ H
(SSP1~5M5EEDFVA) . SSPsSDAM) =AU ITRS>T=-BEWLEIFIAZEELTLS,
AW TIE, TOA., PLLALESSP2OH SR FLFTUAEEE

[ 1 5]
| 2030% | 2050% |  2100%
AOUEAN) 83.6 (81.4-85.9) 92.1 (86.1-100.5) 93.1 (70.0-127.3)
GDP(%./ %) 2.7 (2.4-3.1) 2010%~] 2.2 (1.3-2.8) [2030&~] 1.4 (0.6-2.2) [2050%F~]
HMEESE(BN) 19.0 (18.8-20.0) 20.7 (19.3-22.7) 22.7 (14.7-26.5)
TAVNEEE (BFY) 41.0 (39.0-43.0) 43.4 (38.5-46.6) 44.1 (29.4-59.1)

ERBMOREIETE (Jp-km) 30.2 (31.2-37.3) 60.0 (56.8-74.2) 83.3 (66.8-88.8)
SE)FEIANIEL. SSP1~5FTOLF)A DR

[AR)(Fi. B8 0OGDPERIIIREERY—XIR—2R)

| 20%% 2050 21004

ARM{EAN) 1.18 1.02 0.84
GDP (%./ ££) 1.7 (202345 ~] 1.2 [2030F ~] 0.4 (20504 ~]
HMEEE(RN) 0.88 0.90 0.84
TAVREEE (BLY) 0.53 0.43 0.39
EBRIBFADREEmIETRE (Jp-km) 0.77 0.64 0.51

E)REISIEENLGGDP, £ EEF, AWM TE BEIMBITLV. GDPORBLOEELEEEDRBELEE, #ET
F2)IRIILF—FEOREENERFETILTRENICGHESNS,
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BE3hE (R (FERR) . REOZ LETOFA) 1000 1458
- PHE(EICHEOLXEECOF A (BBRR)~HEK. EEXEL
ARER (IGCO) £ &) 1500 2187
EHE RELEETHA~ IR EEREIL(GCC, IGFC)) 1700 2479
woe - (. EHREREE A IRBHE: ~5% +85 +124
AR AARRESR ~DEMEER) AT RREE  ~30% +680 092
- (h. EMERRRES TUOEZTIERE: ~20% +264 — +132 +385 — +193
AR-TE=TIRS ~OiEnE M) FUEZTIREE ~60% +271 — +135 +395 — +197
ENE(T—EILEESE) 250 365
3 PR (HEER) 650 948
BB SHE GBEER) 1100 1604
CHP 700 1021
EEGERI—EY) 300 437
+ PHEEERE) 650 948
|\jJ Z B — .
R %R ESHE(FREESHKE) 1100 1604
CHP 700 1021
N . (. BERRAX N
RH R KK KERBEE: ~20%
NAFIRAREE BE#EGESI—EY) 2720-2400 3967-3500
(L) EME(EARE) 3740-3030 5454-4419
RFHEE 2743 4000
CO,EUR{+IGCC/IGFC 2800-2050 4083—2989
XRTABRRBERE 1900-1400 2771-2042
KFEFRE(FCIGT) 1160 1692
TUoEZTREFH) 3040—1444 4433-2106
BhEFR(GKEES) 1000 1458

SE1)DNE21+ETIL TR EEF L TUVA2000E M8 THRE , RTD2018EMIZ T KEDGDPTIL—2FANWTHRELTREEL-1D,
A2 EREEIERPICRTHEEICEVWVTHEADOBRALEITERTSKSIZEELTILVS,
AN ABEBIIKXEDOEEETHY., BE-iHCk>TRT—230 779 3—%2FLTHYETOEENH S (ARIEIRK+3%) . BIRILAIEETE (p.24-28)
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¢ DNE21+ETILIZHFETILTHA=6H. EROEBHARBKOCBIROERNTOMISREESEZZEL-SHTISEEL
Lo ZCTR\ARBERICOVTIE, Bk, RRRXEFEH - /PMEURARESLIVBAERIRILF—EEFARMICKS
BEEREBRETIVICES. TEIEBEFAREIRLT—DNKEBICEASN-BEOEHATLERAO LR S

(EER) ZHERZER

s ZEDAMeDAST—ARE 4L LICEBIMEBERREIRIILI—OH HDOBRZEEHZETIVIEL., SBFETEZIZEKS

TENBMORBELHFEER (REBRFERUVEEY AT L) RUEROEREHE

o SEIXBF2EFE5ME (LEE, ik, HR, A, Z04) ISR L. 1BFRZIADET IILEICLYE EZREE.
REIAMCERFKGEDAMRFEHEIDNE21+DBEICHE TRE
ETIVHETERSN TS --- HAHIH, EHEFESRTLGGKREE., UFILAA El, KRETE) .
RERMOFIRAEET, HBRERR, FRCEBICHESIEHNOR
ETIVEHETERSATLVEVDO --- X ER, REH. BEEEOETORE. EVICL5RHENITE.
BAFARIRILF—HADOFPRRE, EX-RAOHAR)RILE
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CO[ERZFMTDIETE

20004F {fif& 5% IR 2 ($/kW) FREE(LHV%) CO, B4 (%)
CO,ER #+IGCC/IGFC 2800 — 2050 34.0 - 58.2 90 — 99
KARHABRIREFE" 1900 — 1400 40.7 - 53.3 90 - 99
R o0e o) | SEEARMWRACO?) | COENLE(X)
?gggcﬁbfl\ﬁﬂ% 851 — 749 0.308 — 0.154 90
Eﬁf@é&;ﬁﬁﬁ';? 1309 — 1164 0.396 — 0.333 90
’ %@?ﬁéﬁ%ﬁ%@ 1964 — 1728 0.809 — 0.415 90
# Z{£CO,ER" 62 0.218 90 — 95
ﬂﬁ’_’iﬁgﬁﬁf‘w’ 386 — 319 0.171 - 0.150 90
Eﬁ'ﬁ%%%g 88(?;%?02/hr)) @ﬁ%dﬁggﬁw&%&) CO, B (%)
TR | weme | g5 | o

*| MEEERPOEET2015~2100FITE->THRETHEEELTLNS,
* BEMEIEFILORE, CO,BIUR - EMERETHATIMBEBICL >TRIITRIEBAHHEEEL TS,

) ROR(MAR (F2000FM4E . KEDHEEBZMMIERIL. 2000FEE1EF HE. 20184 (F1.46,

" REBMAICH T HFECO,BUNDHM, HRIECO,EUR(KFER ISR & HMBFRBIFHR, 7Y VHREN LD
CO,ER%#BEAEMICETIVVEL TS,




RACO2E#MER (DAC) BMTDIEE il

m DACIE. K& HHi5C02ZEUNT 5, 400 ppmIBEDEEDIELVCO2Z [T 51=6. L H/HRE
BB RENSDEURELER, KYXRELIRILF—DDBE,
m —5.DACCS(BrBFT)2ThiE. AHHELE S,

m CO2fFEBITAS. ITRILF—HIR{I ., BEIRLE— (M), THER(R), RR (AOXE) L
AT TES i (REAPVRIE A AT
T &) TOR AR 0 6 e
——"— 2 g0l @m0 008 4 eaurements
e - = 1000
3 25-
S AR 800
o 2.07
s 600
:EZ 157 400
";%0 1.07 270 - . - EW 200
2 054 <1 0 ‘
EW: B4
. . 0 ‘ ‘ : AR : ¥E#K
w8 Climeworks -200 -100produced O  100required 200
- Energy (EJ per year) Smith et al. (201 5)

M. Fasihi et al., (2019)I3(7TADACH I RIILX—HBELHRHEE DM
ARETILDHTIE, Fasihi et al.bIZkBHBaseéConservative 2i85 D FUF D55, ConservativeZiEFH

IRILX—HEER (tCO2) ER{#E (Euro/(tCO2/yr))
20204 20504 20204 20504

B8 (E1k)YATL(HT DAC) EH (KWh) 1535 1378 815 326
{E:BYATA(LT DAC) # (GJ) 6.3 (=1750 kWh) 4.6
#MEKkRELLIEHRFAEREE 730 292

L &5 (kWh) 250 201
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C 02 m% N ﬂrjl.l- % 0) E E T ecmcton e o

g A= s 3 [B%{E]IPCC
RIENT vl (GtCO2) SRCCS (2005) | BFERE M ($/tCO2)"

Bz H5R (GtCO2)

BEimE (BhiEERIR) 0.0 112.4 92 — 2272
675-900

FEHAH 0.0 147.3 - 2415 10 — 132
REP TR KE 11.3 3140.1 103—104 5-85
IRIE (A28 EUR) 0.0 148.2 3-200 47 — 2742

ENBEARBAOEEBRTUUYILOEIL., FHEOHRFBEENEMT LIH ST, RPO LREEFTRTUUVILNERLESERELTNS,

A2)RTEREADIEIX., ZRPICRIHHICEODVTCRBITEENEAREKICZERTHELIIZEELTILNS,

M ABUEIZIZCO,EUREAIEEENTULVEL, ALEBELTLS,

*Q AHIEERUN ., AP EERIIZHTAEHOHRADFIEIERIBEIZZHTULVEOD, BlIEEZELTLNAS,

m BEISTOEHHHNDHIE, TORLKICITEENFESELEHA . CO2FE DL REIZFIFhEHE
. BEMICIE, EEOEMBEELFTIA TR, BXRIZEANOLIEERTIPILIZHL, 2030FFE Tl
£ [H0.01%. Zh LI ER0.04% T DI BEEX I XAIRESEE (HADIFE . 2050FDE A ITFH g
=1%96 MtCO2/yr) .,

[CO2EXE]
o COHEHEMN SIFHEMAADBERIZDOVTIX., BADIES. 1.36$/tC02 (100kmi7-1)), i Pk
300kmEHEEL., BFEEREL TLVS,
o THEBEAKELET, ETIT—EZEICHEHASEILTOIECKE., O 7. hE. M) Do ElihigK D CcOo:2
B IR R XIS C-BEREEE.,
o EEF-MNBCOu4fiELETE,
[CO2frREE LIE)
o BADERNFHE. BHANDCO2HEXNDEET (CO2ITHELIR) (X, CCSRHO—FTyTOREZEIC,
20504 [ZIEGI S F 1) A TIXEER120 MtCO2, FfIS F 1) A TIXERI240 MtCO2& L 1=,




KRRIRILF—BEEOETEH : kK OKEM . RE
e-methane (A3 R—> 3 V) EEIRILT—HPFE LR =

IRIILX—ERiashE

2020 2030 2040 2050 2100

==k vyl 71% 74% 85%

K EfE NP 64% 69%

ARXMEFAERS 1) A4 85% 85% 85%
HEE M (T NT4I) 53% 57% 59% 61% 70%

AR — . L 0 0 0
o, | EEHER 431‘4’ 549% 599 1% 74% 85%
(SOEC %F) | ax MEFIE 85% 85% 85%

R {%E [million US$/(ktoe/day)]

2020 2030 2040 2050 2100
RS 51 A4 267 207 207
IKERF - 479 345
OAMEFINERS A 147 147 147
PEFFM (H/\T4I) 606 473 395 335 335
AR R—
:/5:;?‘ = AT B iz 857 546 370 370
~3~ - 1973
(SOEC %F) | oz MEF NE 730 229 229 229
E)

KERRIL. EXDDKRETOMER, HiFE
AIR—2av ([, BRDOOEMAIVETOHE, FZHE (F=FZLCO2EURIZET 5T RILT—. FRIFEETAEEE (CO2EURDIEIZEEH))
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BEEEHRIX FOBERE : MER

[BEOREBREST U F]

(EVA 97Y-3A} : 20504F : 15 F/kWhiEZ)

1 2015 | 2020 | 2030 | 2050
TERBEAMRBEENE 170 170 180 185
INATYYRE(HY)Y) 210 209 202 201

TSHTL (TR E
FHIY) 270 248 219 210

WMESBEE(BEV) 311 305 265 225
EEith BE)E(FCEV) 598 514 388 244
B FAEE

[EVa X MERMZES T F])
(EVN 97Y-3Ab : 20304F : 6 FF/kWh, 20504 : 5FF/kWhiE)

2015 | 2050 |
TEERBAMRBENE 170 170 180 185
INMTYVYREGHYIY) 210 208 201 201
TS55Ln\A4TYyRE
FIU 270 244 210 205
WESBEIE(BEV) 311 285 210 205
MR EMBEIHE (FCEV) 598 412 244 205

Efs) AAIE



KREZETHBOETIVELER =

V BEEERHOREICEVWT, BRTREXAITR (ERESR)SFEHA

v KREESTHZKIRHEKZRIRELL-TOERATHS (ERESR)

v  DNE21+TlIIKFEEERHHKORETORICMAEBF-BEEEZEEFTOTORRA—RKEEHL
ETIVE [EARE:438.1%/(t-cslyr), KFHEHE:12.1GJ/t-cs, BHHE :695kWh/t-cs]

v 201EM L, FIRER BRI aELEE

v BRI FIFTIE2041~50FD10FE R T, BELI-CO2BFHHIB I T CREEFSEMMNRITHh
(FLBENEHAIEELETE, P F VA TIERKR50%DEREISEFH AIRELETE

RARAREZHAL-EHEERKOHKTOEXDOH KEFEZFIAL-EZEETRDOEIETS> OB
';'Ef Natural Process gas system Iron oxide

gas

Process gas Top gas
compressor scrubber

Shaft furnace

Reforme ruel

Main air  Reducinggas  B9° Reduction & Carburizing

blower Fe,0;+3C0—2Fe+3C0,
Fe,0;+3H,—2Fe+3H,0
3Fe+CH,—Fe;C+2H,

Ejector
stack

Heat recovery R

e [ i!%

MIDREX® Plant in Hamburg, Germany to demonstrate the large-scale production and use of
Direct Reduced Iron (DRI} made with-100% hydrogen as the reductant. Photoi ArceloriMittal

Reforming reaction DRI
CH,4+C0O,—2CO+2H,  cooler
CHy+H,0—CO+3H,

A Yo
’ Electric arc &-ﬁ n
furnace

DRI Hot transport vessel
storage  HBIstorage HOTLINK®

- https://www.midrex.com/
J. Kopfle et al. Millenium Steel 2007, p.19 https://www.kobelco.co.jp/releases/1201993 15541 .html
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‘ i 20404 :68 TWh/yr
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[&E] HREEDHE 5
2040%EGHG | CO2HFHHE D SBELERA
P H Bl R ERER ]
(20194 tE) | Hrisemessy | E—7 | 21005
IPCC C1:1.5°C o 1.6°C 1.3°C
F—n"—Y1—MEEHLLIT/ND 69 [58-90] % 2050-55% [1.4-1.6] | [1.1-1.5]
IPCC C2:1.5°C o 1.7°C 1.4°C
F—N—a—bE 55 [40-71] % 2055-604 (1.5-1.8] | [1.2-1.5]
20404F A73%+ &%
20504ECN (IFCO2: 2050-554 1.7°C 1.4°C
A H 71-72%)
F)F 52 9%
RRMEESFIA _ _ 0 o
(HFH:IIJ:;E*L:/*UT) (1?4%)0)02 2050 55£5|E 1.7C 1.5C

H#) IPCCO#F (&, IPCC WG3E 65Tl #R =& Table SPM.2&Y

v A FIFIE. WFhIHREETE.5°COF U (IPCC C11LLIKC2hTT)—) LB A1

v REREREEELEMHERNASFUL T, SFERELTHHBOSE ERAEHIND
A, COBETH1.COFUF LB S (MR HA R RRMEAE L O KERMT 5 LA
REMBM) , 2L, RERMRH DL F 1A LY LB DRI EBERTHICRAALL T
#4 D=8, B (CDR) AL B EENEEL. 210050 KR LR IFVLED




C 02 BE ﬁ ﬁlj ;)ﬁ E J 1. ( %% 5%7’{ - I:/ {‘y 7 E‘I’ ﬁ ﬁ-ﬁ ) " ematony o et

MESR |mzaorur| KFERER | cosoyyr | HELER

2040 | 2050 | 2040 | 2050 | 2040 | 2050 | 2040 | 2050 | 2040 | 2050

=P 301 578 369 716 467 742 396 892 257 500
¥ E 294 262 350 348 409 454 362 350 257 500
HEE 294 317 350 387 419 558 369 452 257 500
EU 298 413 350 516 409 648 362 541 257 500
ZFih 294 262 350 348 409 454 362 350 257 500

BA{if : USD/CO2 (20004 1i#&)
F) —EOERRRT

v TRERBRIFIA 1T, EiTRRE - B RIERT HEBE, 20504 CNIZF (T, #IEDCO2MR FHIE
Et}ﬁb“?&%‘éhéo fths . HfifEAF - ERDO—ENHLSEBEL-EEENMNDFIF T, BRRAIBER
FE3:-PN

B RN FUA T, 1.5°C B1R48 2 O EFREY7E 5347 O B AL B 873 it 37 {li 4 2 48 %2

%$. CO2RRAIRE AL, BIRHIZRFMBTHLSM, CO2BHAIBRE T~ DFBIELDRAEaHE
AGEENDT=, REMIBBERICE O THHAIBERICEEMICDEZRFME SIS0 TS,

ANERN
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RRER s KEZRAF s HH ERN
2040 | 2050 | 2040 | 2050 | 2040 | 2050 | 2040 | 2050 | 2040 | 2050
IRIILFE—TR
FLOXNES | [+48] |[+129] | [+61] |[+193] |[+105] | [+256] | [+85] |[+226]| [+97] | [+166]
[billion US$/yr]™
EHEREH
(USS/MWh]2 212 197 | 224 | 258 | 251 287 | 242 | 279 | 213 | 244
ENEHER
(USS/MWh] 3 139 134 141 168 155 186 146 147 130 147

“1(FFR)FIA=RFANNIARMESR,

2 RBEIRTHORKER, L. REREERITET ., 2020FDETIIVHETOENRFEAT166 US$/MWh
3 RBIRCTHOFEHYER, L. REREERFET . 2020FDETIIVHETDE N FYEMITI5 USS/MWh

v TREERI T ITIE. 2040£EIZ4ER70 billion US$ (EFIILEZED1$=110RE TIL. £ERE8

KAEE) DR ERANRATND,
v HRES - BRO— BRI EBE LSBT FUA TR, TRLF—YRF LR, BHD
AR EERSFUA 1 LYK
v THH ERNSFUA TR, AXMEE, TREERLFUA I ERSHERALLVKE




BENRFEMR: FERLE @Fo—F/ yoat s R'T@

2020 | 2040 | 2050 | 2040 | 2050 | 2040 | 2050 | 2040 | 2050 | 2040 | 2050 | 2040 | 2050
=k 166 | 127 | 105 | 212 | 197 | 224 | 258 | 251 | 287 | 242 | 279 | 213 | 244
PES 40 | 38 | 53 | 98 | 102 | 118 | 103 | 125 | 136 | 116 | 113 | 127 | 127
3 ] 114 | 135 | 119 | 180 | 160 | 195 | 165 | 223 | 217 | 203 | 210 | 201 | 218
KAy 114 | 119 | 108 | 175 | 155 | 191 | 162 | 202 | 216 | 198 | 202 | 194 | 207
IS5VR | 14 | 133 | 116 | 171 | 144 | 165 | 147 | 172 | 185 | 173 | 171 | 174 | 159
= 103 | 103 | 99 | 174 | 142 | 173 | 151 | 194 | 167 | 195 | 168 | 184 | 177
th & 61 | 66 | 81 | 143 | 110 | 152 | 121 | 213 | 171 | 192 | 172 | 173 | 171
4K 105 | 121 | 134 | 187 | 167 | 190 | 183 | 236 | 223 | 239 | 207 | 223 | 207

B{7:USD/MWh (2000 1{f#%)
T) —HMOEHERR T FEHTORREMA. L. R A BRE ST, 2020 EF T R TETFLTOHEHE
X AT, #REEOEF HERHEHNEROREGERL VLGN LICEEIALEL,

v CNICEIF=x R D=8, HRKEXY TEBHARID LF[TEITFONGE, 1L, DaEd, D ETEELB R

ERFR. 1.5 CERICRAN > TRYBTRYICEVL TR, B LD EERIBELS LT TIEEL,
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RN F)F

REERFIF B RN FUA
R—RASADMLDIEFHE
2040 2050 2040 2050
% -3.9% ~11.0% -3.6% ~11.0%
(EE=E (B /ED (0.86) (0.80) — —
8= -3.7% ~-11.2% -3.3% -10.7%
BETRHEAVLE) -2.1% -2.7% -1.7% -3.8%
EHERE —1.4% -2.7% -1.2% ~5.0%
N -3.5% -6.3% -3.1% -7.2%
a0 105 B Ak ~4.1% ~6.9% —4.7% ~8.2%
GDP (CO2BI LMD BN TSR ENREEY) —4.1% -5.6% -3.6% -5.9%
~ A RER REERT A 0— AS-Y |[NER REERTr—A0— AN7-Y

GDP, GNI GBSV THiGESENRE L) GDPRiEZEZE T LEBK%E GDPHERLIFIFRZEDKE

GENTHIGESER +4%~5%F2E) (BN HIGESNER +3~4% T8 E)
BRERER 2023FEMNEFERER
U ghishnnatineutins +1.5%/4F +1.2%/ 4 +1.4%/ 4 +1.2%/ 4

) RIEEHICKSIBEDEEDEMICKSIERITEATIVEN, HRERI A TIELRITEMMIZGX=>DXDIEDEZNRLHYFS,

v TRERIIFYIF ITIX. CO2RIE* HFH il D EFRIEBAIEAMNHSHET, CNEEFRLOODHNREF DR ER

Ry—2ADBRFEREE (2040FFT1 4%/ F)2EF LRI EZER

v THH EIRN S FUF IEERDOGDPET X/, BN THEEIRLIRERT L FUA 1 &YBEL
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e. Sectoral GHG emissions at the time of net-zero f. Contributions to reaching net zero GHG emissions
CO; emissions (compared to modelled 2019 emissions) (for all scenarios reaching net-zero GHGs) Fig_ SPM.5
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g | MER | o | AER | o | BHEL | BRE | BER | . | KRR | g | HEE | ERE
B S | MR Fop | IR [ oFur | R St | HEE Fot | E®RIR [ SFUE
F)AE ey 9917 (B%) VA A Jo)E (B%)
SXSMERPT 162 134 134 134 134 127 69 3 3 3 0 45 20
AV MERFY 27 6 6 6 6 7 4 1 1 0 5 5 0
#/ L TERFY 21 5 5 4 4 9 5 0 0 0 0 2 0
e 58PS 62 4 4 4 4 6 3 1 -1 3 3 6 2
Z D1t E 5 54 31 37 30 38 42 35 16 31 7 27 33 9
BRI EERFT 188 26 26 70 67 74 70 15 0 0 25 44 0
E Rz 10 8 8 8 8 8 8 7 0 0 7 7 0
Z O 4t E R E R P 11 4 3 3 3 8 3 1 1 1 1 3 0
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DACCS 0 0 0 0 0 0 0 -38 -13 0 -79 0 0
= 1288 379 380 380 380 553 380 0 0 0 0 296 0
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Ak CCSHE 118 29 28 28 28 33 12 0 0 0 0 2 7
Ak CCSH 0 19 12 9 14 17 12 11 1 1 4 22 0
Al CCSHE 147 66 64 71 83 91 77 40 32 32 50 66 33
AR A 0 0 0 0 0 0 0 0 7 16 3 0 16
H R CCSHE 100 51 58 44 35 85 70 21 26 18 21 64 14
#HZ CCSH 0 14 10 16 32 0 9 21 20 23 50 17 22
B AR A 0 0 0 0 0 0 0 11 15 19 3 0 27
NAHT R CCSHE 13 7 7 8 6 9 9 1 1 1 1 9 1
NAFI R CCSH 0 5 5 5 7 3 5 12 12 13 12 4 12
K- o3 10 10 10 10 10 10 10 10 10 10 10 10 10
RFH 2 62 60 55 56 56 26 71 33 32 32 31 26
)] 0 4 7 4 4 4 4 22 29 16 17 8 14
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PN 0 0 0 0 0 0 0 0 0 0 0 0 0
INAF PRI A 0 2 3 5 4 3 5 4 5 5 5 3 5
KF-TUEZTHA 0 17 14 17 15 7 15 37 31 39 32 1 33
Ak (FELALE-FIFA) 0 1 1 1 1 1 1 1 1 1 1 1 1
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HR(FELALE—FI ) 0 3 4 4 3 4 3 3 4 3 3 3 2
&&t 431 341 329 323 340 353 285 316 272 276 291 298 249
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% | mERR |mrror kanmblcoss i birn| EPE | pasm \mrac s bormmsicoss i pn) EPRS
FIF A A 7+ YRGS YA =% A A A 7+ YRGS YA B
AR KA CO2EYLAEL 356 0 0 0 0 27 0 0 0 0 0 0 0
ARk A CO2EINBHY 0 65 24 3 34 55 26 73 4 3 23 59 0
BB A CO2mYRAL 99 0 0 0 2 0 0 0 0 0
AimAkH CO2mINHY 0 0 0 0 0 0 0 0 0 0
HRKH CO2[EURAL 395 132 147 85 23 355 239 0 0 232 0
HACGS 0 30 34 36 23 25 49 17 32 32 20
HRKH CO2[EINHY 0 100 73 114 226 0 64 207 211 244 360 120 240
INAF T RERE CO2EURAL 32 34 32 38 29 36 42 0 0 0 0 42 0
NAATRREE CO2ERAL 0 0 0 8 0 0 0 0 0 0
INAF T RERE CO2EUNSH Y 17 24 24 0 14 37 61 68 54 62
INAATREBE CO2EUNHY 28 10 1 15 17 11 31 2 1 10 25 0
KA - thER 90 115 115 115 115 115 115 115 115 115 115 115 115
RF¥h 240 230 211 213 215 99 271 125 122 124 120 99
[ ) 25 25 25 25 25 25 20 22 25 25 25 25
FLRA 0 26 61 26 26 26 26 187 270 162 165 66 133
PN b 35 351 322 311 248 150 158 370 370 370 349 370 185
N 0 0 0 0 0 0 0 0 0 0 0
KFHERE 0 0 0 0 0 0 12 0 0
KRIRBE 0 58 50 50 62 22 0 40 0
TFUOEZTEE 0 0 13 21 8 0 79 34 41 41 16 0 157
FUEZTIRE 0 0 0 0 0 0 0 0 0 0 0 0
B h(REEEHRZL) 0 0 0 0 0 0 54 44 0 0 0
K& (RFERTAZL) 0 0 0 0 0 0 0 0 0 0 22 0 0
&t 1022 1204 1152 1061 1070 1079 946 1407 1294 1225 1269 1207 1037
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m | BIR | me | S | mar | v | om | BEE L we | Y | iz | sut

F)AE F)AE L (%) VA FIA 991Y% (&%)
B A PARE: B B 46 37 36 36 36 36 21 0 0 0 0 15 7
Gl SRR S i 6 0 0 0 0 0 0 0 0 0 0 0 0
TRARERR B R IRA 117 39 37 47 53 58 51 12 3 5 19 30 4
TRARIRE SRR 0 0 0 0 0 0 0 0 7 16 3 0 16
TRRIRE A A PR 0 6 6 9 8 6 7 8 8 9 9 6 8
KUK RAHR 33 28 33 28 30 31 29 18 26 14 21 27 14
SURRE: B RASY 0 0 0 0 0 0 0 4 3 8 3 0 13
KRR KE 0 4 1 3 1 0 2 31 20 24 17 9 8
SRBE TUEZT 0 4 4 4 3 3 3 6 6 4 4 2 3
P 82 93 89 82 81 85 74 104 95 93 93 94 79
gﬁ;ﬁtﬂf—ﬁﬂ}ﬂ) 0 1 1 1 1 1 1 1 1 1 1 1 1
ggﬁﬁﬁf_ﬁfﬁ* 1 37 20 19 19 20 19 14 20 16 16 17 17 12
z‘gﬁﬁtfifmf‘) 0 3 4 4 3 4 3 3 4 3 3 3 2
&&t 321 235 230 232 236 243 203 205 188 192 190 205 166
BILE (%) 29 44 43 39 38 39 40 57 56 54 55 51 52
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2015 BRERE KFEZR B £ EEE REE (EEN B E EfE
$ % (\/\ > \ 2 7l i\l\ >
5 ff,f,r me | 07 | mhz | srur | B i},ﬁr ma | S | wmz | srur
A SF)F UL (B%&) A A e (B%&)
BEMABRF: Bk 459 36.8 36.4 36.1 36.1 36.3 20.5 0.2 0.1 0.1 0.1 15.2 6.6
EilzN-3 SRR & e drd 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRIRRE BRR AR 18.6 7.4 7.4 6.9 7.3 7.9 6.3 0.6 1.1 1.2 2.1 2.9 1.6
TRIKERE & Rk E 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1
TRARIREL N A A SRR 0.0 35 35 35 35 3.5 2.4 4.3 43 4.4 46 3.5 3.3
SURBE - RAHX 11.3 12.8 16.4 13.7 16.0 16.6 15.3 5.1 13.6 6.0 12.9 18.8 37
SRR S RIASY 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.1 3.0 4.7 34 0.0 11.6
SUARBREL: KR 0.0 3.7 0.1 2.7 0.7 0.3 1.5 27.7 17.0 23.5 17.0 9.1 8.2
SARBE. 7oEZT 0.0 3.9 3.8 3.8 3.5 2.7 25 55 55 4.0 4.3 2.0 2.8
ESp)l 29.0 35.7 34.4 33.1 33.1 34.0 30.7 420 38.4 36.9 36.9 36.8 30.9
BEMABAF: B
(FETHILE—FI) 0.0 0.7 0.7 0.7 0.7 0.7 0.7 0.6 0.6 0.6 0.6 0.6 0.6
TR AR
(ETHILF—FIF) 36.9 20.1 19.2 19.4 20.1 19.0 13.7 19.7 16.0 16.5 17.4 16.5 12.2
SURIRE KA R
GET L% —HIA) 0.2 33 3.7 36 3.3 36 2.8 2.7 36 3.3 2.7 3.3 24
it 146.0 127.9 125.5 123.5 124.2 124.8 96.5 112.6 103.1 101.3 101.9 108.7 84.1
EILE (%) 26.7 344 33.7 33.2 33.0 33.5 38.7 47.0 46.3 45.6 454 41.7 44.9
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syt | ZTVE | gux | T | Gurir | e | oo | T | srur | TV | i | a3
B A PARE: B B 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gl SRR S i 1.9 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
TRARERR B R IRA 28.2 23.3 18.3 16.8 13.2 19.4 17.6 35 1.8 35 6.2 9.9 2.7
TRAKIRHEL : & B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
TARPRAS A A PR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SRR RARH R 21.2 19.2 15.6 16.6 14.1 13.5 14.1 13.1 12.5 8.0 7.8 8.7 10.3
SURRE: B RASY 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.9 0.1 0.0 1.1
KRR KE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BN 51.4 54.1 48.9 46.6 457 45.0 40.1 55.3 49.8 49.7 49.9 50.8 41.6
&&t 102.7 96.7 82.8 80.1 73.1 78.0 71.8 72.0 64.1 64.3 64.0 69.5 55.8
BILE (%) 50.0 55.9 59.0 58.2 62.6 57.7 55.9 76.8 77.6 77.4 77.9 73.1 74.5

BAfI: Mtoelyr (1 toe=41.87 GJ)
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22,:5 RER KEFR > B £ BERE BRE KEHR S B £ ERE

m | BIE | Tmw | COSY [ | orur | om0 | BTE | e | CCSF | mar | oo

syt | ZTVE | gux | T | Gurir | e | oo | T | srur | TV | i | a3
B A PARE: B B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Gl SRR S i 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRARERR B R IRA 70.0 12.9 12.4 26.9 26.3 30.0 27.2 7.5 0.4 0.4 11.0 17.6 0.1
TRAKIRHEL : & B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 15.5 2.7 0.0 15.6
TRAKIRAS A A R 0.3 2.4 2.8 5.0 4.3 26 4.7 3.6 3.7 4.3 4.2 2.9 4.4
SRR RARH R 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SURRE: B RASY 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
KRR KE 0.0 0.5 0.5 0.0 0.0 0.0 0.0 3.0 3.0 0.0 0.0 0.0 0.0
BN 1.5 8.5 8.4 3.1 3.4 3.1 3.1 6.7 6.4 6.1 6.6 6.2 6.1
&&t 71.9 24.2 24.1 35.1 34.0 35.6 35.1 20.7 20.6 26.4 24.5 26.6 26.3
BILE (%) 2.1 35.0 34.7 9.0 10.0 8.6 9.0 32.3 31.3 23.2 27.0 23.2 23.3

BAfI: Mtoelyr (1 toe=41.87 GJ)
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20155 20105 | 2020% | oo | mr e [KERIE| cogo g [HRHIEIR] AR | ool o KR oo | S EIR| ERE

i R # oo uRsery A OO TN # oA uRsY A

SF)F v (B%&) A vl (B%&)

EEIDM:EIF 12 12 12 12 12 7 58 52 52 52 32 19

FEZERFY: CO2[E YR 1 1 1 1 2 2 0 0 0 0 3 1

EZEEM: FEAREE 40 39 38 38 39 29 57 53 50 50 53 36

EEDM:Foft 361 347 334 334 343 318 373 342 327 327 341 303
EIGEM . T2t 8 —-

kT —s 114 112 112 112 114 73 190 168 168 168 178 91

EIEEM: F DM 190 179 179 179 190 169 181 161 161 161 166 150
RES Pl 'f‘ uu/:E

%E“BFE“: MR T 6 6 6 6 6 6 20 24 24 24 19 24

RESM . AET 7Y
(SEETE) 8 8 8 8 8 8 8 8 8 8 8 8
RESM: ABEI7IY

(SBEEBIZEBH5) ° ° ° ° ° ° ! ! ! ! ! !

REEERFT : FDfth 244 231 221 213 236 205 237 212 212 212 214 203

T B% 3@ B Y 80 78 19 22 17 19 61 59 56 61 56 56

Z O b E S SR 19 19 18 18 19 18 17 16 15 16 16 15

&5t 949 927 907 1081 1038 953 947 990 859 1210 1100 1079 1086 1091 914

BAfiL: TWhiyr



CO2\TU R (BEIT«—RI\ybstER)

20404 20504F

palr Ak Y% (%) SFIA D alr v (%)
AKX AN 54 20 3 29 42 22 55 3 3 18 44 0
BifEAAN 0 0 0 0 0 0 0 0 0 0 0 0
HAKH 30 22 34 67 0 19 60 61 71 104 35 69
INAATRNS 0 12 17 17 0 10 26 42 46 37 0 43
KREE 0 0 0 0 0 0 0 0 0 0 0 0
[STGLR G 8 8 8 8 9 12 0 0 0 0 17 7
AR 0 0 0 1 0 0 0 0 0 1 0 0
FUEZTHE 1 1 1 1 1 1 1 1 1 1 1 1
DACCS 0 0 0 0 0 0 39 14 0 80 0 0
CO2ith Fh B EE -51 -51 -51 -51 -51 -51 -96 -96 -96 -96 -96 -96
ccu -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 0
CO2i@4hami% -42 -12 -12 -72 0 -12 -83 -24 -24 -144 0 -24

BAGL: Mt-CO2/yr
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srut | ZT L orur | TV | st | @) | srur | T [ srux | T | it | e
AMFER(EKE 5) 0.2 0.0 0.0 0.5 0.3 0.0 0.0 0.0 0.0 0.0 0.3 0.0
AR (EKRE 5) 0.0 0.0 0.0 -0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ARARE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HAHRE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
INMATRA R 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
g%ﬁﬁﬁg(xﬂ%%%@ Rihizin 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
gﬁﬁ%g(@ﬁ%g R 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
KEKS R (BENRHM) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
WA 12.8 7.8 9.9 10.1 3.9 1.6 27.4 20.3 29.4 25.1 9.5 8.3
RE -8.3 71 7.2 -8.9 3.2 0.0 0.0 -1.6 -5.6 0.0 0.0 0.0
E7S] 0.0 0.0 0.0 0.0 0.3 -1.4 -16.8 -16.8 -16.8 -16.8 9.1 -8.0
AL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
woLS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ZOMES 3.7 -0.1 2.7 -0.1 0.0 -0.1 7.3 0.2 6.7 0.2 0.0 0.2
ERA= 0.0 0.0 0.0 0.0 0.0 0.0 2.3 2.3 0.0 0.0 0.0 0.0
INR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
rSvY 0.5 0.5 0.0 0.0 0.0 0.0 0.7 0.7 0.0 0.0 0.0 0.0
E R EE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
finze 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
R4& 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BRAR B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ERAmEE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
AR/ — LB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DACCS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.8 0.0 0.0
BA{3I: Mtoelyr (1 toe=41.87 GJ)
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REE | k== o | wwr | Eme | mE=x | okEm o | mmr | Ems

| BIT | me | Y | mm | saut m | BIT me | Y | mm | srut

SFA Sy vt | (3% | vrus S vt | (8%)

ARARIEL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

HAHE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
KERARABREE.

ARSI ) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
KERABANRE. %

GirzrL) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

KEXRNE(BEHRH) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

A 4.0 5.7 6.9 4.6 2.7 13.9 9.8 11.2 9.8 6.5 2.0 24.7

RHE 0.0 -1.9 -3.0 -1.1 0.0 -11.3 -4.8 -5.6 5.7 2.2 0.0 -21.8

vap:if -0.1 0.0 -0.1 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 0.0 -0.1

AR -0.1 -0.1 -0.1 -0.2 0.0 0.0 -0.2 -0.2 -0.2 -0.4 0.0 0.0

YAy v -0.5 -0.5 -0.5 -0.5 0.0 -0.4 -0.9 -0.9 -1.0 -1.0 0.0 -0.8

oy L (4= -3.4 -3.2 -3.3 -2.8 2.7 -2.1 -3.8 4.4 -2.9 -2.9 -2.0 -2.1

E&iEE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BifSI: Mtoel/yr (1 toe=41.87 GJ)
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FUF TFUF U ZLL] (%) oFUF oFUF 99+)* (%)

B A — S as ki 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
AR R— i 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
WA 0.0 0.1 0.0 0.0 0.0 0.0 10.7 14.8 18.6 35 0.0 26.7
%E 0.0 0.0 0.0 0.0 0.0 0.0 7.8 9.7 -10.8 0.0 0.0 115
EE%CGS 0.0 -0.1 0.0 0.0 0.0 0.0 1.1 28 0.0 0.0 0.0 -3.1
£75CGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
KEECGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
bR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.0 0.0
AR 0.0 0.0 0.0 0.0 0.0 0.0 A7 1.8 1.9 0.0 0.0 1.4
oL S 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(42 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.5 0.0 0.0 0.0 0.0
ZDMEE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.8 2.1 0.0 9.3
BB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ZOthEH 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
R4 MY 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.9 -0.1 0.0 1.1

BA{T: Mtoelyr (1 toe=41.87 GJ)
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Ak Pk YHE (%) SFIA D alr v (B%)

BE7Fe-fuelB iy 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FEHe-fuel i 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
AA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 15.6 2.7 0.0 15.8
PR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1
ZR= 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 0.6 0.0 37
IRR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 -0.2
k5w 0.0 0.0 0.0 0.0 0.0 0.0 0.0 45 9.4 2.1 0.0 -9.4
fiize 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 2.3 0.0 0.0 2.3
Z D1t EES 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
R4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1

Bi{fi: Mtoe/yr (1 toe=41.87 GJ)
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