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7 Tollefson; ibid.

8 Mao et al.; ibid

9 State Council; ibid.

0 [H] ) FARE TR — RIS IR TR A s . REL TR MR ELFIR” , BARG RERML A AR, filEgk
s, JEER I GE SR, BB =AM R R — N TR TR Y 2016 4E 48 2020 45, R4 “HEBF R B ILETR” 1—#
F65, AT AN X A TR B AN R 9 [ 5K/ M X ORI o B, TEARH S v, FRATHREE] “OCT R RAREME T = HF TR
7R ORI E A T EA AR o XS BT R 5 SCEVEARIAT S A H bR, DU B ) AT R A )

11 Bloomberg News, China Grappling With Runaway Market It Started, http:/ /www .bloomberg.com/news/articles/2016-11-04/ coal-surge-
leaves-china-grappling-with-runaway-market-it-started, 2016, (accessed 11 November).
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Hh O PR R S B A I ZORTEAERE R R . 12 554k, A D A EHOR R i B KI5 RS R
BGRIE, JUHAN T SEI AR R BARR Y. Ao AR R R TA R NEBRE 8K,
B KRB HCEAA B, (AR E, E ST BUF RS 1 EZR AR SUbFm, A E AT Al 5
A2 HRPA NI, AP AR R T RO 2206 TR 2R 6 To SRR Dy o [R]A ok24 7l 7™ RE I 71 i) LA (3t o 2 2
Bho fea, S HA AR BEAT R B R [ S M BUE R G IRAANR, 5502 H - SR BSOS A
XA RRETTIZ L] S22, S AR SO TE I HAl B SO RO IIAN R, AT 3 8 R B i S A 8 1 X — 35K
IEAE] .

R L EIXEEANF AR, A B AR AR 5 R R mh T I £ — 28 20 B M LA 5 PR Al A0S mT BE A [ P 36 HR B AR AL
258 ARSOR 5 R 5 U T TR ORI DR, AN AR e A SRS B8 i i 2 RGP RTBUA [
ACHEETFTREUT =AM 55—, BUF, SEHUMNE DA R W PR f se st 5 HAR BT BR 1%
P? 55 BURFRT T 352K A A0 T BE LK B9800 X T o HEE HL 587 I 38 7 35 =, FEER B R Mt R rp A7
SEHLE R I, DAL R BLIX SR ?

MEPFRZEE ER DAL — A2 MG 2, SR 125 W MU SO Do B ORIV . SO ARRE B
H 10 HL 7 T 37 A% B SEAGT R A BOOR PR RO A LB e, T2 T S L T DA B P IR M ARE R B RU AR RleAS - D9
O RBR BRI T A SRR . WAR,  ASLECRX T i Bt DU A 1A R R B, (B H A FE
P RERE RETBCH BB 145 5 oK 5] 0 TR B P BB I 3R

BrBTFRRA A, ARSCF NANA T B T R B R SRR A AR R BRIGE  R  AARTE3, JF Rt IEAEREAT
B e B DA A R R (N IR R o A 5 [ I 2 ) 2 R U 2 5 AU AR A OQ R IR SR, BT e AR £k T ) i
SRR R PRI HE O T BRERHE S (5 2Rk RARIRAE2EE 2 WIITIU— 20 MEZME. F=8FH
T AT TR £ 5% P AR A B AR AT B3 5B IO . A B E s SR A A B TR A A
PARAEBUAT B AN R P RIS 00 T e 2R e 5 il e s O RleAS . IR R T 0B RN RIS ANTD #5%
JES T [ TS AT I e PR L (1 [ B e o 35 DU S 0 Wi Sk PBLA A L) IO R PR B 55 T 2 3 A BR D0 B ri
BRMZ2L; BNENABORER TR BILE. B ass, v ER TR e, DUET AR
JBR 3t AR A FEEE R o AE DR B AE (0 FE A AE RO B [T, FRATTID Ao s DL s L2 AR AT (1P
T

128 Z 2013 FFK, EEER BT PIIZATH 4 45 4F (WL Taylor Dimsdale, Julian Schwartzkopff, and Chris Littlecott, G7 Coal Phase Out:
United States in A Review for Oxfam, edited, London, E3G, 2015.). #% 2015 )i, SEEMIEE B 1T 9E8 47 500 2 45 4 (W DECC,
Electricity: Chapter 5, Digest of United Kingdom Energy Statistics (DUKES), edited, London, Department for Business, Energy & Industrial
Strategy, 2016.). A TEATE A HLUE KA N EHE . (FURIRATE IR —Le BRI E 5, a4 LRI 25, AR 7R — SeAR N B A R i) 1
I, KZEMRE R &R AE 2002 2 J5 i .
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ASFERE AT IR A A ERVE I A R IS . RATIRIBE 122 5, Rl St ANk, e A AR AR
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RUORBE, A I T SR A B MAT SR S, WAMEFL B4 K U SRS 225 LB )
AT B AT P s K 05 R MR TREF SEIIR I 360, VP2 BRI LB U T B R
AE RN, A 56 B TR . SRR, 1% BRI R RN T, X
32 B RN ORI K2 B 5O P P e

2.1 ARZRIKEFIEFEB AR IR K

E20004E LASK, WETHR, ARREORM S AN, Rl EAEE. MIbgms, reaadyElx,
JEHFERIE, INERMIEE, BRI FIE K — BRI TR H20135F58E, 1 EFERIE P I a6 T F.
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FERZHIES, Brep AN BOR FEZ TR, BERA RS SR R IEH AR AL, Kar@sarblia
PR AAELLRL: 25— MR R B R B I M BEAT LG, 5 AR ER B B i) B A L

13 BP, 'BP Statistical Review 2016', 2016.

4IEA s BRI GH R EZK P, 2014 ERHRK — K BEIHAL N N 1446 170 5, Kl P Esh 161.2 [ 7MY w CRAE TAL A,
PLI S, FABETIREERRIEAE D o TR 130.3 MY &, (SRR TSR 9% /it (WL IEA, Coal Information, edited, Paris,
International Energy Agency, 2016.) .
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2.1.1 SRR IEA LK EEHT %

AR 200 7R, BRI R rE B o e R LR B A7 S8 LRI B K R B s R, [RIESE T B8 f e 34 7 RR Rt 4643 DA
PRI, 7E20004F 2120145 2 0], HEm e E & B EFIMEIMNE0% T FEE140%, 1 7E IS RBER FIH#M19% %
0% . 1EHLZ G, WERAESEE WAt — 0 N3 BRI TN, 20164 B R F R R R R 232% . [FIFFR
SRR LG ETFE33%, 8 VGBI R 0 4. 15

KRR 7 T BRIE R (LU R B . R IEE, BRI A A0EGE R F%, A 2012 SERRKIT 40% P53 2016
TR 6%, FHSL b, 2016 FE AL, MR B ERIE L RRE T 71% . XRHT
Ferrybridge C #l Longannet [ 4 5 FL ik 5% P J BRI IR i R B0/, BB Dirax K4 R 3l ) 55 — SR IREATLZEL B0 A 40 ot
b RARTE, EZRE) IR AT 2016 455 —FF % N 5.8%, (KT 2015 4E58 1) 20.3% . FH5L
b BEERIER S R BRIE R AER R, PAETAE 2016 4K M A4 i 78 A B & R 3, IXRE R T
& H 1880 FARLLR M —X. 16

AR, R AR R AT AR R R ARG S, (EUR B IR0 R % RIGER L A0 A0 2000 41 53 % B 21
2015 41 42% . H 2011 4F2, H I3 HFLA 7 22 18 % 14 E ISR & i & 2 /. (HJ2 T 25 i A
CELFE = R AN AT B AR B IR AT BRI R AR 2 b T BRI o 3 XA i FEL 2 B G P S 21 1 T
[FI{EF . Bloomberg 4R 5 H 22, 415k HIE S i e AT TR SUE, I DY 52 — e & f T BE R
RO, 17 th4h, EE I 21 & R E) S, A 13%44AE 2020 -2 /K . 18

e (BRI [ ) 2256 S e T PEIRGE A IR R I # . 192016 4F 6 H Platts B L A« G 7E H BT i) 1B BR 4742 H
S E OB ) T R TR R A s 20

ZOD IR R IX AR ATE S G HAUE K AR BEAL AT W HR RIOR 2R RROE7E 4% 22 18 BT I BRI R FiL St . Platts
B 24 IEE R I DN R /A R st . HAR R VEHT BRI ), I H B4R S A% M DRI R R FL i 43
Bi—EAE T, EHA, BRI K H ELE M20004E ) 22% FTHRI20144E 933 % . HAT, HAS IELE M EE IR & H
RE1.97 L, LARALTASEARIBY B i & 25 52875 L. Caldecott et al. (2016) 2! 51 7 H A & B~ g
I RS, 5 R TR M S IEE SR I R R ) A I R E S AR A R 191% .

FERAGH M E o, BOR K BRI B #— RS IER miACr. Hek, EFZIMES, RATIEE H IR
HR IR SR ARG o AR AR Pl MUAS [ BRI B A, 123 DX % [l U A A EEOHT VP it 2 A R Je i
X, SINEZ TR, ) RERART G, ULEIR J3i D R B R B k. SR, AEVFR K, Ky

15 EIA, Natural gas expected to surpass coal in mix of fuel used for U.S. power generation in 2016,

http:/ /www.eia.gov/todayinenergy/detail. php?id=25392, 2016, (accessed 11 November).

16 BEIS, Energy Trends: Electricity. September 2016. , edited, London, UK Department for Business, Energy and Industrial Strategy 2016; BEIS,
Electricity: Chapter 5, Digest of United Kingdom Energy Statistics (DUKES) edited, London, UK Department for Business, Energy and Industrial
Strategy, 2016.

17 Weixin Zha and Rachel Morison, More German Coal Plants Face Early Closures as Profits Fade,

http:/ /www.bloomberg.com/news/articles /2016-09-30/ more-german-coal-plants-face-early-retirement-as-profit-dwindles, 2016, (accessed
11 November ).

18 Simon Gofs, Closure of German power plants, http:/ / ceenews.info/en/ closure-of-german-power-plants/, 2016, (accessed 11 November).
OEANRRINE R Dt 7e SRR Al OGRS, ZEliEil, ZibRr, fuftgeir, ARG Hfh . oAb R FE SRR A A KPR R 72 i
PR, BRI (7R 2020 4F) , BUR] (7 2025 ) %5 = (FERKTEZ M) (W Climate Home, Belgium quits coal power with
Langerlo plant closure, http: / /www.climatechangenews.com/2016/04/05/belgium-quits-coal-power-with-langerlo-plant-closure/, 2016,
(accessed 23 November).)

2 Platts, 'New Plant Tracker, June 2016', Power in Europe, vol. June 20, 2016, no. 728, 2016.

2 Ben Caldecott et al., Stranded Assets and Thermal Coal in Japan: An analysis of environment-related risk exposure edited, Oxford, Smith School of
Enterprise and the Environment, 2016, Vol. Working Paper May 2016.
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MAEFRRE, PRI H 19804 DR R E TN, Jf H B SN E 4 T Rigda TP 5. MUK BB K
T =452, 19804 11292618012 FLI G I 1120144 (19218726012 T LB, 5 4F MUK LR 1139% .

22000 % 2014 48] ¥5 K B (The World Bank, Electricity production from coal sources (% of total), edited by IEA Statistics, 2016.). 2015 “F4(#i:
e E $4iE5k H (BEIS, Electricity: Chapter 5, Digest of United Kingdom Energy Statistics (DUKES) ); S 1E %4155k H (EIA, Natural gas expected to
surpass coal in mix of fuel used for U.S. power generation in 2016); £& ¥4}k H (Craig Morris, Germany is 20 years away from 100 percent renewable
power - not!, http:/ /energytransition.de/2016 /01/ germany-is-20-years-away-from-100-percent-renewable-power-not/, 2016, (accessed 11
November).).
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2 The Shift Project Data Portal, Datasets on Electricity Statistics, in Available from: <http://www.tsp-data-portal.org/>, edited by The World

Bank and US EIA Historical Statistics, 2015. ${4fi 4 tH FLARAT 1 1 7 % R 48 b R0 55 [ f8 U6 = 1 7 50 209 42
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o SLEEAGRIAE2023EBR B L HIIEE , HAE2025F S BT A IR HE R A . SRR HER T A
B AT R 3120304F,  [RUKR HEL P A I A A B HETSCR K LR 20054F R R#32%626, 36 [EA 754N CL & i IR R
M (BRI WREsh) , AR, BEREGEM, ZIAEM, gNEM, DN SR . AT
RIS R Qo Ty ZEM, AR XM AT A BN 11 RI7E 20255 2 F ¢ PRI AR O o 27 FERGT I — IR A
i (20164E11H21H) , IE KB HREBUFA A T FI20304E 55 AL SRR K& IR 28 FEINEER, % KIgE
CLEKH T AT IR (22 RI8ED , BRI A E 20304 S A BT A IR IE s

AR R GEE LSRRI ORI AR, DL B I el X 53 4 473 G e S5l AV B ORI
LRI . RV N A B ) 20 T 0 2 1 55 5% B RO 7 Ml ) W T 75 (EURE A PR T T Wi R 2R U 5 S
J1o I H SRR R A O B XS AR T B8 Ak RO HT B i 43 5t A BELAS AR L S PR L T O B

% Tbid. Fodha kTt FRARAT A tH 5% Je Hia b A 5% [ &35 =) 1) D s #odl e

26 F[F i ik R AR R AT IX — P RIR AT e, (LR SRl ikH AL R, W EPA, Clean Power Plan for Existing Power Plants, edited, U.S.
Environmental Protection Agency, 2015, https://www.epa.gov/cleanpowerplan/clean-power-plan-existing-power-plants.. {H2& 4478 «
RF IR 1A 26 28 B T AT RE AR A AN T RIS BE IS 72 A HEAT 5 5 ) A DL S

27]. Fitzpatrick, Coal Plants Are Shutting Down, With or Without Clean Power Plan, https:/ /morningconsult.com/2016/05/03/coal-plants-

shutting-without-clean-power-plan/, 2016, (accessed 23 November).
28 Reuters, Canada speeds up plan to phase out coal power, targets 2030, http:/ /www reuters.com/article/us-canada-energy-coal-

idUSKBN13GI1EK, 2016, (accessed 23 November).
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ARAF NG Z T U DASZIRIRE R RO T A BRI BT IR DR IR 51 D IR T B IRESEHGRAHER R, BN
USRI R 5 R 5 S AR L A AR P RISl RN AR AR BRI MRt . IxX it 34 3k [ (i i BB oR
PeFOCHIRT, JRIHAS R R AR, X EEAS TSR B R .

B, MR A RUK R A AR RS, JFRETTRm A SRR Gl — AR, BB R HE
BO , WSECT ANRAERA Gl TEABRARED o 0T A T R A PRI B 2 R T R, O
HRFE T R st SR, b AR oA AU 2 2 A BRI, JF B AR LR X ififs
FAH Stk 7 58 LR35 Y A A B B 5 R il o o b 7 R A BROEA 5 i R ) VA I % T Tl 1)K 22 4 [
FMBEIRBCRAE, I HIZXFERERHIL) T SRR AR IR NI B RS . 5 B R BUF BN R BT HERBE T
AR BB AN FEBUR LA BRAX LR I SR e 2 5 o B IXAE (BUCRASRENS ¢ e 28 I fL sl EA11iE
WP AT A PR IR L Bt (R R R AR . (£ EHOLT, BT R AT PUHEA, B AN RN HES AL A
RO R I L AR SRS T RIS AT - R — AR W R AR ) Rk, TR HAG AR ERIE 4T . £
HAKEOLN, JCHZIE, A ABHEBUR O (0 BE AR A AR L R U S B 5, X s 1 ) )
KMo FEINEFER CZRIEERBTRAEE) , BURBIBHER T8 @R b AR, I 2RI H G AT I A
R o —BORUL, P IR L [ SIS 55 A R i R L

55, RO AT AR AR YR AR I DG T B DA R IR AT FR AR RE IR AN CERARIE R thER D), BRI g 1 IE
1E R R, Bilhn, 20109220154, 4Bk XA BRI 772 S0l RUSOR B RE R AR T H 18T FLINBCE 32
AR R T15%M56% . 20 thAh, TEAS Fiilf B (20214 FF#15% ) FUKFHAE (20214 T [425%) IRA
S — DR AR R RIS R A AT e S ARA AR NS . ZRE R, 201555 B3 1 AT f A B A Rk B
153 % b, BTk AR 0L b $20214F, RIFHATFAE BB A R PG K42% (825 FL) o Al FAE
REVR I 2 AP A7 R R ) B2, AT TS0 b Rk FL I T 3 i RIS AT IR 1], (R T AR e R
BHEAEFWIARA, IR RAT M ASIS AT RSO PR IR Z BisiT. B, eAd T RZHEN R
CanfEoR) BT AR i e X — i, BRI R AR T BT, R T AT ARG R e R L N A A
FIaTHE .

(R PR B I oK E R SRR 3E 4, BARIX H AT BB R AEAESE . RS, 45 DLIRIuREIR FUIN A A RS LT
VU SIT R R RA IR T BRI A o A SRAE HAB E ORI Tk, T5 A Hui i ik, ]
RE MK B R IR RTAT FE AR REVR I BE 2 a4

w)h, ETEZAGHARE, REGREMASROEIH TR, RIEBPH R, wWElefR, %E, ME,
e | S [ A — IR RER 75 5K 1 20004F LIk — B AN AT ER A T B o [RIARE AR il AT A A T 4 ] 5 ) R 0 75 5K
b SR T KRR K B RER A BT BBk . AR A B R AAE, A IEEIRER AT 2 S IR AR R A
B, BSERR) A RBR GETRED , s R

2 IRENA, the Power to Change: Solar and Wind Cost Reduction Potential to 2025, edited, International Renewable Energy Agency, 2016.
30 IEA, Renewable Energy Medium-Term Market Report 2016, edited, Paris, International Energy Agency, 2016.
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VP2 DT AR st B FICCSin s Bl efil, JF HLESRAERT )2 CCSB ARl e 4o 34

TEA L2 5E 3L T H4501 57 Hox B )2 K A Bkl &= MR 42 1 /E450ppm, X ME T 5 550% L2 2Bk
PETHIRBR A AE2°C— B 5T i BN K 22 BT (RORA L A Bl BEAT B i SR ANAE A% (CCS) it 2 — M LR
SRIMMEAE R, 5UARTH SRR B2 ML, 35 il ROTEA” 5 e fre 827 36 1245018 5~ CCSHIME A Pr
ks . Xk T CCTl H it e tg, I HABIRAL FMAKE BL. RE Wk, CCSX+ M= ViR H EE, Ko
1 5E 1120404 H175 % 18 FI CCSHIMAME R Az T [E - CLHED

31 BP (2016). "BP Statistical Review 2016."

52 AR E R H AR A A 2D BRI B THE B TV Z BT AR PRI AR T 2 BREREE, I S BfORt U A A i (K S0 0, 4%
R R R — P IR GIAE 1.5 BRIV N, AURAZ), 20154812 7, BRE, WL

<http:/ /unfccc.int/paris_agreement/items/9485.php>.

3 P.O. Davidson, S. Leone, and P.P.C. Frumhoff, New unabated coal is not compatible with keeping global warming below 2 °C. Statement by leading
climate and energy scientists, https:/ /europeanclimate.org/documents/nocoal2c.pdf, 2013, (accessed 12 October).

3 CCS i s —AMRAr . Sk, K ) CCS Bud#M Al #E TEA #5568 T SKHL 4 BRI HRA= AL 2 22 WIS St i

3 1EA, World Energy Outlook 2015, edited, Paris, OECD/IEA, 2015.

36 JEA, World Energy Outlook 2016, edited, Paris, OECD/IEA, 2016.
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P RORI I A, B A BRRE B8 77 A 3R 4% AR U HETOR: 75 ] DA R S AS = AR fE I I HE R 2 N . il
IPCCIN N, N T SEI66% FINE K IR B F T H ZEE2°CH) % 5, A R BE - HEAL1050Ge b, X4 5T E
SRR = DYy 2 —, BRI AR R 2 R (7)) . HIPCCIHHFE LR, RE D
2R %3] 51900 Gt — 8 L% .

7 ARG E T 2°C 557 F R 1T 2B TS (R )

FOSSIL FUEL RESERVES

3,863 GICO,
Qil Gaos Coal
982 GICO; 690 GICO; 2,191 GICO4

2°C budget
1050 GHCO

=, EAREAT TR R TR FO AR B R AR BRI, (ELE B R A R 7 U 20 B 2 B b B AR RE DR AN TT

37 1EA, World Energy Outlook 2015. page 274

3 JEA, World Energy Outlook 2016. Page 222

% Davidson, Leone, and Frumhoff; Alexander Pfeiffer et al., 'The “2°C capital stock” for electricity generation: Committed cumulative carbon
emissions from the electricity generation sector and the transition to a green economy', Applied Energy, vol. 179, 2016; S. Davis and R.
Socolow, 'Commitment accounting of CO2 emissions', Environmental Research Letters, vol. 9, no. 8, 2014.

40 Davis, S. and R. Socolow (2014), ibis

4 Davidson et al. (2013), ibis
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RELEJELIN 18] A2 A PO ARTT, B s iort o s A 1 R A VF 22 T AR oD HERR 7 5 v (R Ui 35 AR RE U 1Y)
AR o B R R i R R AL R TR LA o S R R R A 274058 ALK/ T RO CRLAERMEE R BB HEL
AN SRR B AT BER BEAR SCIHRBO T RO H R 41058 AR/ T BOR, X REAT AT AR RV HERCE
BRARZ . 2 A SRR i CCSIN, B4 A AT RE EL T HE Bt A U ) AR L. TEARE
W, 3 CCSHUE A BRI R BT B HE R B AIR 2990 %, AEAFHE i) — BRSO LU BRSO L /b
75% . %

U, BT H BT AR RS AER A AT L. Pfeiffer et al. (2016)4 #3 4518,  “7EFRATH50% AL
LRGN N2 CHITE LT, & HARIR T TR AR FEARAER, M2017442, Wb A o Bt CORRIfIRIZ&) A
FREAT B 0E, BRARRRIRECR 51 T35 4o 557 2 A ia e Bl MUK 5| R BR i SRECAR”

ST, EERREPITAT N AR R ER T R IREIEC IR R (ILE8) o P T IR el St R B BT e
CCSHIMARE A L) i) A8, IXRE AT DU e 4 CCSHIIRIE A L~ [ 1K80-96 % - R i ILAF 4518, WA KiE
o/ 7 SR H SR AT IAT MR A BT, DA A e 2 1) B 2 I R ORI A PR T BRI, R BN FE T i AE2°C Y
RBCE R A @G o) i, sSSP LG A ).

K8 G AT FFEER S HEIR R LT — F I G R W L CCS IR PRI A BEIRET T T TEHTHT T 1
AR )

200 Geothermal
I GEA-efficiency Ll Solar
Wind
1.000 I GEA-mix ] Hydra
-~ Muckear
Il GEA-supply GoswCCs
B0 1 Gos wollCS
1l
[ I = 2l
Coal wZCs
o s00 I  Cocl wolCs
Blomoss wiCCS
Biomass woCCs
404
2040
B mes= =
ﬂ 1
2005 L 2040 1 - - 2050

£ T. Bruckner Schlémer S., L. Fulton, E. Hertwich, A. McKinnon, D. Perczyk, J. Roy, R. Schaeffer, R. Sims, P. Smith, and R. Wiser, , Annex I1I:
Technology-specific cost and performance parameters, in Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III
to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change edited, Cambridge, United Kingdom and New York,
USA, Cambridge University Press, 2014.

3 1EA, The potential for equipping China's existing coal fleet with carbon capture and storage, in Insights Series 2016, edited, Paris, France,
OECD/IEA, 2016.

4 Pfeiffer et al. (2016), ibis

4 Davidson et al. (2013), ibis
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e, BOLAE AR FAORAT I YCEARB SR TR URAR R K IR I E 1.5°C 195 i B P Bk XA H brhinss
AT TR PR S Lk B R R BRI R . AR BN A E TR B R E A S HAE K 1
K, 7

FIEIRZEN], SR (ESTE ) — FAE R 7 2 2050 247 0%, LT IR 1.5°Co ..o FJH
GEREN, XWTLEGHR, BEATE, H ST iR s AR — S oeE LR i /2 T
1.5°C HImR G LRI EL HZ (G E . XL RIGIEHTENR T HRAK ) L2 FTFENE, TR 1 A2 a2
2 FTREB IR HIZE5F, B Pl S IB 1) 2 1 o

24 B4

AR T — 2w A 2 G A E SRR BRIk i s, DAL AT — e KA % [ SO R Fa g in i
Ho PHEAERRMBCEEREWRE, HHERREZTHEREIE 2°C LTIEH (50%) BRZW, EEERTEENA
JSLAE 2017 4 Ji5 i BAEAT I R TE I HR T AR o T IR 75 500 T A 7 B AR SRS AT IR A ) HEAT K4

B, DA% CCS BHAMIBHRB %o SR W o] 2 BC R A B PUACR AN AT e e A7 AR il . 8T, AR MM TR NI
FEHNR B, I i KRR A R [ X R e BN S BLRHRAE ok iy ELECB 3 AR R 2, e
IRHERR IS e HL B8 P A7 AR A BRI 55 XU o

46 [EHFR2xil: 1.5 Degrees: Meeting the challenges of the Paris Agreement, 2016 49 H 20 H % 22 H 548 K%, 15 I

http:/ /www.1lpointbdegrees.org.uk

47 Marcia. Rocha et al., What does the 1.5°c limit mean for coal plants in the OECD, China and the European Union?, edited, Climate Analytics,
2016.

FKHBER K BETE - THEMRE - 201742H 24


http://www.1point5degrees.org.uk/

SMITH SCHOOL OF ENTERPRISE
AND THE ENVIRONMENT p—
OXFORD

3. FH

AT SRS b [ H AR RSB R B . B KB T IS SRR BRI B ARG B AR R . B —
FEXSBUA RGP IR o 28 SR AR L) IO BEBEER W BRAh, AZEIELAR I T CCS BiH A B HER A ) B 2Lk
FURAR o 16 S R AN 1T i 45 B o [ 2 92D — S A RS P ) o 24 4 (R R R RIS (R SRR R L

3.1  HHEMPERA T RARCECR

b G HER B AR SR IR KRS RO fE L3t R IR 5B Hbr oy BARFI AR BAs) 2 [AIA S|Pl .
1R 2, XA H ARSI AFTE I B R I Tl s A3 T A g 2 2 T 80 R G KT G B AGR = SRHE
ORI AN . SR, AR 2 A TEAE MEE Tl ) R 8l LA R Fo A AR BRI B SR Y TG R . X FhARAR, (EBEE
ST, BARE IR R e &, > THRTE TR A CM AR 52014458 7 7%
BIH55%) o 48 TED0144FIE T o R %2.9% FFERL %9 201545 R T 2 B L R F& 173.7% . 50 fE[E—F 1, 2015
FERI20144E () R B0 B FBE T2.7%F10.3% . s, TAIGsEhAA BLER 25 ) LAE AR BT BRI 51,

HELE 2014 SEHTR T RZ) 86 /LM S ALRR, HrP 2 —FR BB R . IR /NN B ST dr 4R
B PRFFAEAE, R BB 900 7 FLMAKE A& HLRE /1 AOF R AR R A 2 850 140, 52 H AT IEAEHE ¥ ) 200 7 PLBER K
AEIVERE T EUP EAEHPICE 2P BT EERBEIE TEA @, A CCS Su& BAT#AMEA ) T LA
DU A HE BRI AR R T S — 8 00  SRA CCS 3] DAIRE S 5ot LA 110 e RCR MR FL ) (03 1 B BR 1) EL A 1
HFEEAR AR, CCS MMREA A, IF AR A S 51, R th g LR k.

R E C A AP EHESE NI E S A B 5Tk A& . 7E 2030 4E 7 A TR BR B AR HEBUEE #2030 K AR A
JRIANE] 20%, F) 2030 Kb 0 BRAK ) LE 2005 £E4% 60-65% K. bk, sEEGIN T 8 % 2 M7 AR
RS P RIRAS Z v R, KU AT B A REIR R, RIS s > B v 9%, AHEEE L = AN A RIS HLIX
(RS, KEAMBR=AMA) DRI AAMEAR o[RS O 7 — S s H R i A e
vt SR, o —LF BRI A ) R BR 1 R R R BT ) R R e AT k. ilan, 7E 2016 4F 9 H
M—tr B, ERGEERDGE T 9 M M, v, (7R, BevE, PO, Y0P, TR, TR 15 M
HITH, it 124 HF AR E) @3, 8 sk, RIS RHRE, EXREEERCT 2016 4 10 A BUH 30 LR

8 RCAHH . BB ARIET 2015 AEIHST4E % National Bureau of Statistics, China Energy Statistical Yearbooks 2015, edited, Beijing, National
Bureau of Statistics [in Chinese], 2015., 3 5-1 " [F fgJ8-T-fir £

4 National Bureau of Statistics, Statistical Communiqué of the People's Republic of China on the 2014 National Economic and Social Development,
http:/ /www .stats.gov.cn/english/PressRelease/201502 /t20150228_687439.html [in Chinese], 2015, (accessed 23 November).

50 National Bureau of Statistics, Statistical Communiqué of the People's Republic of China on the 2015 National Economic and Social Development,
http:/ /www .stats.gov.cn/english/PressRelease /201602 /t20160229_1324019.html [in Chinese], 2016, (accessed 23 November).

SUBFA MR, BT RAE 2015 423850518 . 2016 4EHL ) T SREE 10 AJRKIK 4.8% (Eb 2015 4EFRIMF H 4.1%) (. National Bureau of
Statistics, Electricity Demand speeds up in October, eonomic structure continues to optimize,

http:/ /www.stats.gov.cn/tjsj/ zxfb/201611/t20161117_1430505.html [in Chinese], 2016, (accessed 23 November).). K /1 HUIEKTE 2016 4
JUARI A 23 5 4R R I 12.29% M1 11.9%

52 ]EA, The potential for equipping China's existing coal fleet with carbon capture and storage, in Insights Series 2016, edited, Paris, France,
OECD/IEA, 2016.

5 National Energy Administration, Notice on cancelling a batch of coal power projects that does not meet approval conditions

http:/ / zfxxgk.nea.gov.cn/auto84/201609/t20160923_2300.htm, 2016, (accessed 15 November).
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BORHL R Be, SRR 17 35 PL. > BARX S (AT RER WBCHON TR & AR Q2T ankea, (HIRATM
B, BUH AR THEZEEREN /MBS, 5

X P SR BRI SR AR PS8 D2 R i e st o JE S ATk HIE TS 52 M SORELIGS PO Ay SR AR AR Y o SRR A SR K
KM LEBUAT R L), R CCS BEE R IRHFROR B0 VF 2 AR L) NI Hr & 56518 1 PR
Bt iR CCS MZede T CCS IR .

FAVE FH I PR RBIR 2 145 tH I = AN T o B I BUR 5 S48 SR B R i, R IRH, RRERAEE
TR BT = (R mms7 (RIS A CCS BuE) « METERTE S (CPS) BEBUK 5 1%k & A Fr (2016 4 1)
BUREAA: ZERASHE S, SRR, CPSE®, #2020 47K BT A FEAE REJR (R FRE A K OK
HAEHL 365 T FL, KU 2EHL 200 75 FLAUKPHAE & FAEHL 100 HEL) o BiBORE = (NPS) #E T 12 FIBUR K
W, R EPREEVRE RIS S TR E R DIET, BBURT SR 2017 SEERHEBOL SR R BRI ) &
FURL AL FEERE R 28 300 /TR £ 2020 4, RTEAERRIREINE R B CROAE] 230 7 LA HZENL, 140 7 FLKPHAE
REEENL, LA 15 FH AR BN o IEWFRNERT SR R Prie 28], 450 5 50 R T 450 ppm iR =
SARHEROR FE 5005 A BRI FE T = IR HIFE 2°CHI 50 % MR — 8. W TR R80T, & =% E] 2020 4, KH
(250 5 BL) MUKFHEE (150 75 L) ISk B R ak, % AR AE 2020 4 /5 4k 2R 15 K FF M 2025 4
FEAFFUENH CCS HiR. HETixuefi, 76 CPSIER T, HEMETEREET K 2014 41 1046 FH JIWEH 24
N E] 2040 4E(1) 1503 H /MU Y&, ME NPS 1 5d, Fvh-i T2 998 | il &, JFE 450 s ™ T
R 3 404 7 Ml M i

K1 BT GENTE AR NG5 | HY IR 1 577 12K 78 90 R iy B I AR 27
B (R %F CCS HEARNIHTHE T

WK 1 (CPS AEF NPS W3R 2 (NPS &1 450 k&
REE) BB

2020 2030 2040 2020 2030 2040
RE (HZFRAED 4199 4462 4324 3950 2606 1381
5E (FW 1069 1309 1472 1040 1123 1137
EAT /N 3928 3498 2938 3798 2321 1215
EEAERE 448%  389%  33.5% 434%  265%  13.9%
SHEABRRE 571%  571% 57.1% 571%  571%  57.1%
BEBSERAKESE (FH) 229 417 607 250 602 861

I EERREIRE AT PG St (CPS MINPS) , HASHUA BT+ =T KRG RMRIR ) 1100
GW & HAx.

HATAK LR M MBI =G50 5, ERERERT, o ERER R R RR &R (RCE) A%
FHZESr. PIANAE 2040 48, AR U HESGE BB A 450 15557 HH 1 760 A2 3 24 BT 5 5 19 1420 1200 BBk

54 Steve Johnson, China axes part-built coal power plants https:/ /www .ft.com/content/78dblca6-96ab-11e6-a80e-bcd69£323a8b, 2016, (accessed
31 October).

5 # % 2016 4F 7 H, Fitid 200 7 FCAEE R K AR R IETE @+ (W Endcoal, Proposed Coal Plants in China - July 2016,
http:/ /endcoal.org/wp-content/uploads/2016/08/ChinaMW-4.pdf, 2016, (accessed 1 November 2016).)

5 IEA, World Energy Outlook 2016, edited, Paris, International Energy Agency, 2016.
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S B R ATEHEBCN 1210 12 =S AR X EeHERE 5 A BT R A% TS 10000 120611 7.6% 2] 14.2% o WS4
BRF AR5 TR — AN AR ST AR EUE, A4 R A A B HE S R U R B 2 o e FRATIA oo [ JE sk
HEFE JE AR A H (KB HE OIS |5 48 4R B B HE RO B B i =40 2 —5%

S WURBUR G LU BRI T A IR A HE RS I, WIRAE R CCS EOL T, IOK B PR IR
/B ERE KM Bl GRIER— PR s 5, R K i &R TR BOR T SR, R 4
MR HE U 2 2k 450 15 5P R BE, ABAMME R B R B T B2 142 LUN o ARGE R — AL, R E AR
B E R RYERE 57 % X — S BA R KR, XEWERCH 861 1 LA A A & .

e, WERBUR RO HE RIS K PR B 53777 5 P TR AR A 3R, 2 mt 22 85l K 7 MAKEE ML AL
%% CCS Yo, X2 [ PrAgdE e 450 I 3t h it R BL. 76 [F Pragdii th R i 53 4 — ity h e 17— A
B, ZERRBT 5 450 1 5P HEBOKSFAR GBI CCS i /K F. 60 B 9 i [El7E 2025 4E T4 5] H CCS
FAR. 32040 4, 29280 F ILHIRRIEE)  E 458 CCS WA MBUE . RIS T, KA 741 50 & FLke s
CCS WA MBI ) A3 LI . ARG Prag IR K170 M, 7E 2040 4F, JBIIE 300 7 PLARKCRN LA Sps O %
CCs, Jf H KRB MBI AR D2 M.

K9 75 450 [F55 T ERTRAR K 2548 (A HRIE: " 4. 5)

450 Scenario
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B CCS retrofits
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@ Electricity demand
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55 LR NI 2 A FE B RER 2 AORIT TR LE, 201648 {57 A 6 i B2 42 4501 5t vh i CCS A f MR E AR X o AR
PE20165F H 7 REVR I B, 7E45015 57, EAERVE Bl 43075 FL A L) 2 % CCS, il /2 A BRZ110 % Y L TR .
FEFT A HBCCCSHI ), 60 % Ao A75% i I CCSHIMRMAE ) Ze /e i [ . BARIX W Hh [E A9 CCS%e

58 ASCALELTE 2040 4EZHTAIHE. BAVREH] “tHFREIRR LB 2016 Hd AE v it RN, UR 7077 sQit SRR AR . AERER g S,
WEO 2016 #43HH 1 2014 4, 2020 4F, 2030 441 2040 AR LI —SUALBR AR . AT SRR EL AR AR 2 1] () = SR BRHE ARSI 2 (ol
» 2014 42 2020 FEMAEHIC ATy 0.98%) ARG, BAMTEATERIGEHBCR A EIG KR RS HEAR MR IR (B, £ ATECR
FF, 2015 4E SNBSS 2014 4F SR BRHERCRIRLL 0.98 % MIAERI K3 o XFFARIE S, RIARIAEHEBUE A 2014 4E 31 2040 4
(KT FTA 4F i (K = SRR 1 B A o

% Davis and Socolow (2014) fiit, [ A1 34Tk (5 Ak v — SUURRHEIUAE 40 77 BBl T 24009 1292 A4METY) GX S EAMER B AL XA 2040
FRIHFRBBIA D . Pfeiffer et al. (2016) #4% fx & R IR THES WA OB S Gk MATRBT T T, A a8 T 4Bk A 4
9 3793 (LML= EALRR, ZHT T TR THERIRBIE 2°C 19 50% IR . S5 iR PIIIT FE I A 2R, WARBORBEA LA, [ TC I AR 1 A B
AL A ER AR SRR A STy 3496 (129.2 BREA 379.3) &

0 IEA, Energy and Climate Change, in World Energy Outlook Special Report, edited, Paris, International Energy Agency, 2015.

61 Ibid.
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w2 AT AR FL B D, EADIR SR T [ AEHERE A SRR, DLSEELREIR R GE (0 R h Al DRy LR i B
IO (B AR fit B T TS 21 A B B4 o PVHAE HE SN BOR DL FLRE IR S5 R AN OR 7 e FL 98 77 AL 3 £l 1) A L
JT I F AR R SR . 762

FERATT T, FEPREEIRZ N, L 100 3 FLAIBLA K AR AT CCS Bud, MR LR L) 50 S ouh
JEECIF o MRAEHL) SFle, KN, Fag IR, M5 AN DXy Y il 1 DL S B CO2 At i OBE B, 14T CCS i
BN A KMEAE AR IR BLIN 34 3 129 Seon 2 [l Br TR EMRA SN, CCS M2 FRR ) BATIRCR, X
MR A RN EERN R . EHMESR, XERAPIANRICIE LI, R AR AR BT A H 3
X o SRTLE HH R RRIE B8 = AR HT, R b [0 I e CCS RHARIRHERE AR, LA K SR F B HE s ms AL 22 D7 T
] HE O HR

H R ESOU AE ARSI A R 7 TR 1 RS IE AR 7 AT O 1 A ) A 45 v [ URFE [ 2K 3 ik v 2 F R 7K
W (2080 E A LB HBOEED , SEATBRHAFBUN S B REHIRIAE 5, 7RG 8 H DX AR I SRR rE i O e, BT — 2R E
FEREAT R R e, DARSCRFAT AR AR A R A it . 7P B I X B ETlikie g, o LR N o — SR BR SR
RIBEFARIT R, SRS, FIRAEE. o JAl, PEA DI CCs i H AT A F FARIBT B, B A7 il 75 bk
SRR, AT E A T CCSWIH, A LERIH)  CCS Il H AIEK CCS 7=yt Hov. Ja i
TUH ¥ M BFEBUL ) 1847 CCS. 66 FATIRER R, FEFRHIIR = UARH )+ = b b B3 17— L 2h
A R A, B B HL A R AE 2020 SR ELA R 550 Tu 4T FLIR ) — A AL BRHECH A5

R dnt, FAIBAE BT R TR v e B 3 DA Fa st idE AT CCS IR N2 U HEBE 4% H50E R R -

3.2 RIHMA G

FEARLI T R i b, TP R R B 2020 AR HL) SRR 98> 60% o ARFEHT M IR
18, X2 BT RS VAR, R 2 1.8 A2 S BRHE o ZdREIE i, F) 2020 45, h[E
R RAAFT G EATREFAERT Lo SRT, SXIFA 2 BRI 5 A0/ EL, O & L s AR S 1) — S A BT
R o X TR SR A S B CR (I S 2 TP REIR AR G (21 2020 FESEE 300 T/

KWh FPPIIERERD , SRHRCRBARAR), DUIEINRCR B o) 1™ . 60% fFCER FRERA T RERZ RS

2020 B AN IER O CGHHABUR agKATA BAR ) MEL, AN 5 S ATHE UK A EL R HE . SRR g
R IEHI, BT RERIRE 2 2020 4R S IR B LT AN S imlb o ARXTRIRS, —SeEmgE ok oG b, i g
HL B 5 e DR 3OS 2 B v R T B R e R B

2 JEA, World Energy Outlook 2016, page 222

633X A CCS A = T 53— A IEA AR CRHLI T A (W IEA, The Projected Costs of Electricity Generation edited, Paris, International
Energy Agency, 2015.) HURBEEIBRHEIU#E . AEiZdas b, o EDBER K FL BB HE U 4 IR TLIN 38.88 ot fHJZ, BUA v IIBRHESAS 5 4
RIBARO A AL 1 SET0E] 6 FRTu . BRI AL BRI R 59 850 A JTARIETLIN 1 sise 2 B EE T (R Ve Bl £ AR JE TUIN 0.85
FEICHIEEIR LI 5.1 ST 2 [4]

% NDRC, China's intended nationally determined contribution: Enhanced Actions on Climate Change, edited, Beijing, National development and
Reform Commission, 2015.

65 LT R AN AR BE IGCC B H aT LA CCS W H (- #2r»  IXAIUH 58 B B s — > BRI R St AH =PrBL 2 A%
A CO2 RS, FFEMFR 200 Fl —EAuik. FERIE M. https://www.globalccsinstitute.com/projects/huaneng-greengen-igcc-
project-phase-3

% JEA, The potential for equipping China's existing coal fleet with carbon capture and storage, in Insights Series 2016, edited, Paris, France,
OECD/IEA, 2016
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MRLE BT R 2 kP T o H gAMb IR S 27 HR R 10.8 35 BUMABE ) IR R o X LLABT- 2 D e
R R RN P B ORTE R SN, RACRIGIH A o AR, BT SIS R OC, sk ME K.
2013 4, [ S Bemif RS R i TR DAROR ™ B R B RIS Rt AR, i A S5
o 68 ZUHRIA H AR 2017 SEAxmm g e b | i 2 U5t i, FIRERTAE ST, A A = A 32 BT X St i 5
I g BRI . TR R AL A -

o H[EEERNT PM /KL 2012 SEMK T FREED 10% .

o SUAEBHLIX PM2.5 AKCFRRE 25%, K= MAHLIX N 20%, Bk =MHIX NP 15%

o ARIEHEHERTEE, KEAFER A AGEAE R GAREECTR)BRAN) , [RIB ESR LA 1R R T FE
T H 9500 B AR -

o F2017 4F, 5 REVE LK IR LU MEAT 1) 67% % 2 65%

o JEIFIH RIS AT IRR BEVR R AR, SCBIREESE, K = ARIER = M X AR
HAIK .

e — AR BE AT 092013 45, LR HEUFHG T 2013 - 2017 S0P BEsscHE RIS v e i R e i T
ETRDY o P ZTAETTMEERH PR EILENES SR E. FEBRZ—2&5 2013 /7K F (2300 /) Lk,
B 2015 T IR I B m kb 800 Jiid, | 2017 /b 1300 . AT SEEUX — g, JEEEBURULEE 2013 4
£ 2016 FEI A FLEBRIE R B, AR BER LR R [ 920 Jili. 2013 fEAL UM S NI A BN 2.7 FH 0, 5
TR BRI 39% . BEHZEIL R T RS R K AR, 7R RIS B R iU & 7E
| T A R s PUANBRAUR IR R PR . 2010 4B, b BRI ZS s R i E 2015 AE S 1 14 A
350 JEEL LIRS R HIMLA . 72 21 AWK, dba i s LR 299 60 % #afiidt I H Jy . e T 1S b AR5 4k
I RR IR 2 AV B, — eI R R L) I AT LR AR SO R B RR IR % 1Y

HATH AT A E AR5 BB R TR AP R GERASRT L BRI, BB X A /AR TR #ME . (H
K&, REEHGRARE EE R A RR RO A SRR A R Ok, TR B IR e, AN 2 4 e A
BHREOAEHEIE . T IRA R, [H PRy it ;7 — e m 5E 5 Hh [ AH < LA

3.3 i rARE

AUEERY, SE4 kT B RS I 28 5 1A S I8 8 2 SRR A ALl FIYIOG P, B/ PR AGRRJORE h FEL PRSI0 2
el JATE B AR R T, ™R AR BE PR AE AN 7 RIS i e, A X LRI o 2 ARG 5. 2R
T, EEDO W7 R A R R R T AE ke o SR AR AR O B R T AR o T I M 1) — 28 B Lk A

7 China Electricity Council, China Power Industry Development in 2016, http:/ /www.cec.org.cn/guihuayutongji/gongzuodongtai/2016-08-
24/157409.html [in Chinese], 2016, (accessed 13 Oct).

¢ B. Finamore, China Pledges to Tackle Air Pollution with New Plan, https:/ /www.nrdc.org/experts/barbara-finamore/china-pledges-tackle-
air-pollution-new-plan, 2013, (accessed 2 November).

O MERETER T 2015 SEIIEETL, IR T 2016 4GP T AR R LA .

70 Beijing Government, A work plan to accelerate coal consumption reduction and clean energy development between 2013 and 2017,

http:/ /zhengwu.beijing.gov.cn/ghxx/qtgh/t1321733.htm 2013, (accessed 13 October).

71 X. Yan and B. Zhao, An investigation of the environmental impacts of power generation plants in Beijing, http:/ /news.xinhuanet.com/zgjx/2014-
06/16/c_133411385_2.htm [in Chinese], 2013, (accessed 13 Oct).

72F. Li, The new era for Beijing's four power and heat co-generation centres, http:/ / paper.people.com.cn/zgnyb/html/2015-
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AR EFH— o BAUHET CCS WAFARLE - H—MEBFERBESONAE ARG bR #E (Emission Performance
Standard) , FFUFRHER N 2025 FETF AR, IFEETHEROR B R BR &1 (Bl RO o 1 SR EERD TR
SEREHERUS B IRAE . IXAEIE bR AE T LALLM BTVE e AR 1) 450 w8 AL T LINE N S % .

4.4.3 ZE[FH

EEE, HEMRYE (Environmental Protection Agency) it 5%t B [ HERGHAT WL . SRR —FF, KHR Al
A HRE S 75 A8 A DR R A R H TS BE AR A o I AN I R AT 0 HE T b (S TS 38 e, DAEE A v R AT DA AT AH

125 European Environment Agency, Environmental taxation and environmental policies, in EEA report, edited, Luxembourg, 2016, Vol. No
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129 Dimsdale, Taylor, Julian Schwartzkopff, and Chris Littlecott, G7 Coal Phase Out: United States in A Review for Oxfam, edited, London,
E3G, 2015.

130 Celebi, M., Ibid

131 Gas-to-Power, 'Tougher EPA Rules Spark Rise in US Coal Plant Retirements', GTP Journal, no. 21 March 2014, 2014.
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133 PJM, EPA’s Final Clean Power Plan Compliance Pathways Economic and Reliability Analysis,

http:/ /www.pjm.com/~/media/documents/reports/20160901-cpp-compliance-assessment.ashx, 2016, (accessed 14 November).
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13 Pembina, Carbon Capture and Utilization, https:/ /www.pembina.org/reports/ccu-fact-sheet-2015.pdf, 2015, (accessed 14 November).
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<http:/ /ec.europa.eu/clima/policies/ets/auctioning /index_en.htm>
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