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S Eeln, RS BERGR F S R A B 2 s e, PRI ER RN
WFFarberg 370 15,552 R FIE60 T N HE, HERHESET AT
17% A3 KR FEAE L Vo AR B LA 4= VG R B ™ S A SR IR - H
R AT — BT HIE S, AGDPA100003%K TG, T Ik T2
RIBLGEARS

IR R PO TR AT R AR T SR A SO A BR iR —
SEACBRHEE . B ANSITTE, AR HRBCRLE 201 350 U BB 1 IS,
ST ERIUIR, y 1132 M A TS YN B B AARAE, thoN 72RO <AL
MANELAR R Bt 2 i AR, s MR AR L2, AHARN 5T
1, HAZE B R

N T SERLIX— H bR 0 0 AR R 5759 1K1 ATk 20144F2H,
WWFSRERF BT (BntrD) BEARAG T CREIAR K H: 20504 E AT
FERBIRAR BRI VALY 7 GRRRAR R ) , IR AEI2050FH E A
80% e A7 1R AT LI sk v FRAE REEORIH A , XN RAIRA S AR £ 2K
SR RS —FE IR

2014 FN2015E,  [E £ 5 &R R < B _E iR A

H2014FFYIEAT CARRAHD DR, AR E B SIRBERAN 2 AR IR 5
FITH AR T2 ERRSGE. FFEnH, PE SRR R =R A
U B R 2030 A B IR 250 Hik . TS HAR A AERERAI
AN SR R RIS KRk D R O T A RTRESERL, PROMRTEAAGE,, FEARK =

1 China helped cut world poverty rate: UN. (2015, July 9),
http://usa.chinadaily.com.cn/epaper/2015-07/09/content_ 21229562.htm

2 Chen, Y., Ebenstein, A., Greenstone, M., & Hongbin, L. (2013). Evidence on the Impact
of Sustained Exposure to Air Pollution on Life Expectancy from China's Huai River
Policy. SSRN Electronic Journal SSRN Journal,110(32), 12936—12941. doi:10.1073

3 Rohde, R., & Muller, R. (2015). Air Pollution in China: Mapping of Concentrations and
Sources. PLoS ONE PLOS ONE.
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0135749-

4 International Monetary Fund. http://www.imf.org/external/
5 Carbon Emissions. (2013), http://www.globalcarbonatlas.org/?q=en/emissions

6 WWF China calculates that 74.8% of power in China came from coal in 2012 based on
the data published by the Chinese National Statistical Bureau.

7 Full report can be downloaded at: -
http://www.wwfchina.org/content/press/publication/2014/publication-20140311-futur
e.pdf (Mandarin),
http://www.wwfchina.org/content/press/publication/2014/futuregeneration.pdf
(English).
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25 U A AR SR FE PR I R 8 SR R AR R (B LRI
A CORGRBITETED BFUET PRI IR m = A i

R IR ST T AR R IR ELEL, AMGREDAENTEI e o E R R 5t
FRAEREIE, SRR AR A TR ) U5 O B BRI T IR
AE. N L biEs2 A BRI, RETEQ M EAT 1 DI
LA ISl 2030 4E AR, 22 BEEARL FHEI R Ja 3l TR S %k
HERBZ St R, 1230 F A i 1R T E IR LSRRG T N T SR
FHEE. WBERE T A REIACH, T RIS SR b R e, AR
AEREVRHL ISR, i th i EARRIECR, BRI Fom RE RN R HE
J AP IR NI S, BEAh, FREDESTR R ] AR A E A
CANEREE SIS ) U1 E WS- CAS w6 S i sk /7 1 D VA W OV K G 2l 2
W FEERHEERATIE RIS B B B B NS 5.
5 A #5048 TR AR T 20304 SEHL UL BRHE UL I, H AT L84 T4
HERBUE L N2 OREH T HABE RSO » HAduam it
KR ATNOFHIfE20204E B RE S H AR X EERBURAIRIN FE It LE 5 D rh
£ 20305 H KL FE ZX HARANHERGL 2 (E A {F 0.

B IR e HE AR, A REA R S B B H - fE20144F,
[ UK BHRE AR BE A LA R RS N T 2354 T Lt —— B N AN [E R L
Y8R f; (RIS, BEVRSRIE CRALGDPREME) HGE 5%LA L, R R BRIEUE PN

8 This comes just in time, as China saw the rate of renewables integration dip in 2014
after years of progress towards reducing curtailed wind. Liu, C. (2015, September 24). As
China's energy growth slows, coal-fired power blocks more wind, solar and hydro.
http://www.eenews.net/climatewire/2015/09/24/stories/1060025204

9 FACT SHEET: The United States and China Issue Joint Presidential Statement on
Climate Change with New Domestic Policy Commitments and a Common Vision for an
Ambitious Global Climate Agreement in Paris. (2015, September 25), https://www.white-
house.gov/the-press-office/2015/09/25/-
fact-sheet-united-states-and-china-issue-joint-presidential-statement H73 7T B U EAEL
BEAT] (230) . (2015, September 26), http://www.gov.cn/xinwen/2015-09/26/con-
tent_2939222.htm

10 Fact Sheet: U.S. — China Climate Leaders Summit. (2015, September 15). https://ww-
w.whitehouse.gov/the-press-office/2015/09/15/-
fact-sheet-us-—-china-climate-leaders-summit

11 REN 21, 2015; Global Status Report of Renewables, Paris 2015; http://ww-
w.ren21.net/status-of-renewables/global-status-report/ pages Figure 17, p. 59; Figure 23,

p-71
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H20005 PR E— R HHBLAHE R HT R 178, 1 D s o ] 5 BETRAH DG K — 4
WbHE R S ME R AT R RS,

RERIARK A 2.0: — N EISLERRIRE

T BB USR58, Entrifg . (RETR
M HL2.0: 20505 HIE AT FIAEREIRUA L KT/ TEAR) o A4 Entrick
BERI 8760 - A A p 1 UM 5t BIEHERS 5t rBeskcs . by
AR SRR & 15 5t

WWESZH i EE AT AR REURTG 5t (IR ED o B SR i
%, FIRE AT LARE Sk 2 SME R DURIFE N, Gl X2 AR REFRIRENA S, R b
AV K B 5 3R IF RIS R B AT il b 6775, (H X S8R AE Entriff
RIFRHARPAEL . SR A AT UT -

o WURSEHE A BB, ARSI R B4,
218496 H A F] DL ] P REIR S

o QB ARE R D I RE B AR AR A SRARAR R AR 5, (SR TR HE
JHAE20204 A EIE(H, Fl20304F, HEREW R W Il HEHBUSRIA
WA — VR BEVR = B A REVE LB 320 % 1% AN U o o LA ] A
REIRIE SORMEARIR & 1 R 3R 0, 22030 H E AR A REIRAL 7AT
PAi3]50%, 1XtH /220304 F HE A ARIRE 1A 220%31X 1> B FRI
B CHBUR AT B P AT 7T Fi Fergus GreenflINicholas
Sternth A5 THRAUNLE R, AT E RS S BT LAifE2025
CEIRFEAE; A0SR ERUE SRS, FLAE ] DL RY,

* Fl2050F R TR, FIEFTRES M A HIRE R IREIR, HIXTE
FHECRITBGA 53/ Ja Bl I RO o B T 7 T TR

12 IEA, 2015. Energy and Climate Change, Paris 2015. https://www.iea.org/publica-
tions/freepublications/publica-
tion/WEO2015SpecialReportonEnergyandClimateChange.pdf. Page 22

13 Ibid. Figure 1.9, Page 30

14 Rohde, R., & Muller, R. (2015). Air Pollution in China: Mapping of Concentrations
and Sources. PLoS ONE PLOS ONE.

15 UK Energy Research Center. November 2014. Low carbon jobs: The evidence for net
job creation from policy support for energy efficiency and renewable energy,
http://ecowatch.com/wp-content/uploads/2014/11/UKERC-Low-Car-
bon-Jobs-Report.pdf

16 Similarly, in the 2014 Future Generation report these negative externalities cost
were not modelled; only economic costs were.

5.,

17 Green, G. & N. Stern. June 2015. China’s “new normal”: structural change , better
growth, and peak emissions. http://www.Ise.ac.uk/GranthamInstitute/wp-content/up-
loads/2015/06/China_new_normal_web1.pdf
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18 Michael Liebreich, Bloomberg New Energy Finance, London, 12 October 2015.
Global trends in clean energy investment, http://about.bnef.com/content/up-
loads/sites/4/2015/10/Liebreich_ BNEF-Summit-London.pdf; page 50
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IR, N T ORIFIX— 35k, IFSI P R GHE R TE T 24, HERAR
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AR (B N5 TR UL BT, R ETE2003 % 20074F 1], filli LA
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Tl
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19 HHE RS 55 BEOG TR HEE A S SRR . (2015, April 25), http://paper.peo-
ple.com.cn/rmrb/html/2015-05/06/nw.D110000renmrb_ 20150506_3-01.htm

20 Xinhua, Xi's "new normal" theory, http://news.xinhuanet.com/english/chi-
na/2014-11/09/c_133776839.htm

21 Stanway, D. (2014, June 13). China's president calls for energy revolution, http://ww-
w.reuters.com/article/2014/06/13/china-energy-idUSL4N0oOU2ZB20140613

22 The “Chinese Dream” was first coined by President Xi Jinping in 2013. Official
government statements have defined the term to means the “rejuvenation of the
Chinese nation” and “the dreams of the Chinese people” including the dream of a better
environment, http://www.china.org.cn/china/Chinese_dream_ dia-
logue/2013-12/07/content__30827106.htm
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itk BERERLCD

HEFR
I T G o
NEER 02 FRA/4E) 4540 5701 9,182 11,565 14,236 16,592 19,068 21,740 24,736 636,800
ZHEE BEATH) 1,019 1,484 2314 2,882 3,182 3,691 4,218 4476 4,973 N/A
KEEREA 10ZTART) - 2,845 4,567 5734 7,427 8470 10,212 12,515 15400 335,852
WEBRAR (102 TARM/E) - 209 345 446 554 654 757 799 890 23,274
SREURL D BB oK/ STt HE B AR AR - - - - 5 - : - -
Oz T ART/E)
g EIp A (102 T ARM/E) 0 - 17 20 27 41 56 64 73 N/A
FrEIEERERA (10ZTAR 0 3,054 4929 6200 8008 9,65 11,025 13,378 16,364 360,615
/&)
BF (HZART/H) 2,629 N/A
NigRIRRE - - - - - - - - N/A
A0 (B8R 1,347 1,369 1,386 1,393 1,374 1,355 1,337 1,319 1,300 N/A
?iﬂlﬂmizﬁaﬁ (BA20104E%£Tit 5601 6,608 8,898 10,976 13,540 16,069 18,886 22,026 25639 N/A
)
AFRBER (FRED) 3,370 4,165 6,625 8,301 10,360 12,242 14,264 16,488 19,021 N/A
S EHRE (BAM/E) - 4,022 5901 6992 9,231 9,352 10,598 12,909 14,991 369,986
B ATk (GDPIEHC) 1.00 0.92 1.09 1.11 1.12 1.12 1.11 1.10 1.09 N/A

REENEE (BATR)

KPREESR KL (BJKEL) 3 27 149 148 147 147 147 147 147 N/A
KMRgEEALRE GATR) - 0 3 3 3 3 3 3 3 N/A
B EXEE (37 FRAE 48 88 231 469 707 955 1,205 895 873 N/A
M ERE (3HTFRME) - 1 30 30 30 30 30 30 30 N/A
AHUETKE, 157 242 228 202 176 150 124 18 118 N/A
INUAEIKER 58 61 58 48 38 29 19 17 17 N/A
L 0 0 0 0 0 0 0 0 0 N/A
EYRAHE (25T 2 9 19 19 19 19 18 18 18 N/A
T g R 177 153 124 94 65 35 6 - 5 N/A
BRI R IL G AR R 0 0 0 0 0 0 0 - - N/A
BIERER (1005 F5) 530 832 1,387 1,791 1,926 2,253 2,594 3,173 3,688 N/A
HBIEF R (0FTR) 0 0 0 0 0 0 0 0 0 N/A
B SUBA RIS BMNIREES - - - - - - - - - N/A
HERKA (1005F )

ZE 13 43 67 68 69 71 72 75 78 N/A
WA KR, FIEGRE - 0 0 0 0 0 0 0 - N/A
MEKHE, EffiGfr 33 26 18 10 2 - - - - N/A
BE 1,019 1484 2314 2,882 3,182 3,691 4,218 4476 4973 N/A
fikse - - 25 30 40 60 80 90 100 N/A
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BEERR (8D

I G i i i i G

BEMLEEN (KBE, 10{LFRAED

KPR K (BIKE) - 41 221 220 219 219 219 219 219 1,578
XPABEEHR L BATR) - 1 16 16 16 16 16 16 16 1M
Bt EREE (37 FELAIE) - 188 507 1,057 1,637 2,268 2,935 2,234 2,234 13,061
B EXE GATRMAE - 2 66 68 69 71 73 75 77 501
KHMEKE - 849 799 708 616 525 433 415 415 4,759
INURETKE - 213 202 168 134 100 66 60 60 1,002
AL E - 0 1 1 1 1 1 1 1 6
EYIRAHE (2.5ATER) - 37 78 77 76 75 73 73 73 562
pidlstaded=:) - 805 650 495 340 186 31 - - 2,507
BREYRMITIGFEL - 0 0 0 0 0 0 - - 0
BlaFEE (10075 TFE) - 4,373 7,291 9,413 11,811 13,814 15908 19,455 22,615 104,680
BiEFEE (07T - 0 0 0 0 0 0 - - 0

BRESUBEEETLBIMERRHES
HERR (1005FR)

e - 338 519 529 538 548 558 580 606 4,217
WS &, FHIEGTE - 0 0 0 0 0 0 0 - 0
ME &, EAHTE = 46 79 43 7 = = - - 174
AIEAE R A B ELEA 0.00 0.19 0.18 0.18 0.18 0.18 0.19 0.13 0.12 N/A
AR L B E LA 0.00 0.24 0.23 0.22 0.21 0.21 0.22 0.16 0.14 N/A
BE - 6,892 10,428 12,794 15465 17,822 20,314 23,127 26,315 133,157
RELER

IR (TWh) 4593 5768 9,290 11,701 14,403 16,786 19,291 21,994 25026 N/A
LZEBE (TWh) 4,593 6,892 10,428 12,794 15465 17,822 20,314 23,127 26,315 N/A
B (TWh) - (1,125) (1,138) (1,093) (1,062) (1,036) (1,022) (1,133) (1,289) N/A
F LAl 0.11 0.09 0.07 0.06 0.05 0.05 0.05 N/A
EHEE (6N 1,019 1,484 2,314 2,882 3,182 3,691 4,218 4,476 4,973 N/A
BA (BEAARM) - 3,054 4,912 6,180 7,981 9,124 10,969 13,314 16,290 N/A
BEA (BAARM) 0 3,054 4929 6,200 8,008 9,165 11,025 13,378 16,364 N/A
RBEWEAT KRB 0.00%  0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% N/A
TENRAAGEHE (GW) - - - - - - - - - N/A

RERFKLE 2.0 | 31




Mtk BERERLCD

I T G i

FR 2 FEE/F)
ENEE (BATR)

REEBEAR (10ZTART)
HMEBREA (02T ART/F)
SREVR D B 115 K/ Sa T hE R Al A
(102 T AR/
fEBEAIRA (102t ARTM/4)

AR RA (10fZTAR
/%)

BF (HZART/H)
NERIRERE

A0 (BA)
?iﬂlill’ﬂi?%ﬁ (L2010 E Tt
)iiﬁﬁﬁ%%?k (FRAT)
—akHNE (BAM/E)
BT RIGK (GDPIEC)
ZEEHNAE (BATR)
KPARERMR KR BIKER)
KMRgEEALRE GHTR)
FE EXEE (37 FRAMIE)

B LERE GATEME
KRR

INRAEIK

b:ukei¥ogsc)

EYRER (2.55TR)
Tlls KR EE
BIREM R IR AL
HBIEFLEE (1005 FR)
HBImALEE (60 FE)
BHRESUBRERET L BIMIGRRES
HERAR (1005FR)

A

RS, EIERTE

MRS A, ERisif

filke

32 | PEIKRKLHE 2.0

4,523

1,019

2,619

1,347

5,601

3,358

48

157

58

177

530

13

33

1,019

5,441
1,431
2,748
201

18

2,968

1,369

6,608

3,975

3,814

0.88

27

88

242

61

153

779

43
0
26

1,431

6,540
1,560
3,524
265

271

17

4,077

1,386
8,567
4,719
3,884

0.81

149

231
30
228

58

19

124

634

67

0

18
1,560

25

7,312
1,738
3,953
316

804

21

5,093

1,393
10,468
5,248
3,882

0.74

148

469
30
202

48

94

646

68

0

10
1,738

30

8,133
1,804
4,539
368
1,374
28

6,308

1,374
12,913
5,919
4,362

0.67

147

707

30

176

38

65

548

1,804

40

9,111
2,065
4,939
509
2,300
42

7,790

1,355
15,929
6,722
4,100

0.62

147

955

30

150

29

19

35

627

2,065

60

10,296
2,359
5,678
571
3,531
57

9,836

1,337
19,649
7,702
4,439

0.58

147

1,205

30

124

19

18

2,359

80

11,094
2,280
6,489
550
4,851
65

11,955

1,319
23,138
8,414
5,435

0.53

147

895

30

118

17

18

2,280

90

11,883
2,382
7,430
572
5,777
74

13,853

1,300
26,932
9,137
5,967

0.50

147

873

30

118

2,382

100

371,665
N/A
196,507
16,755

94,627

N/A

309,404

N/A
N/A
N/A
N/A
N/A
179,411

N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A
N/A
N/A
N/A

N/A




BEIER (0

I G i G i i G i

BEMEREN (KBEE, 102 FRED)

KPARESMR LR (BILE) - 41 221 220 219 219 219 219 219 1,578
KPRRESEHRELZHE GATR) - 1 16 16 16 16 16 16 16 111

Ft EXEE (375 FELALE) - 188 507 1,057 1,637 2,268 2,935 2,234 2,234 13,061
B ERE GHTERME) - 2 66 68 69 71 73 75 77 501
AHEIKER - 849 799 708 616 525 433 415 415 4,759
INHUAE K B, - 213 202 168 134 100 66 60 60 1,002
oA E - 0 1 1 1 1 1 1 1 6
EMREHE (2.5ATR) - 37 78 77 76 75 73 73 73 562
Tl F IS - 805 650 495 340 186 31 - - 2,507
BREMRMITIGRESE - 0 0 0 0 0 0 - - 0
BIEFEE (1007 TF5) - 4,096 4,480 4,888 5318 5856 6,577 8,130 8941 48,286
Bl R (607 T /) 5 0 0 0 0 0 0 - - 0

BRESUBARETLBIINGRES - - - - - - - - - -
HERAR (1005FR)

ZE - 338 519 529 538 548 558 580 606 4,217
MK, EIEGTE - 0 0 0 0 0 0 0 - 0
MK, B - 46 79 43 7 - - - - 174
A BERERA R ELL A 0.00 0.20 0.25 0.28 0.31 0.33 0.35 0.26 0.24 N/A
FEURRRRLE BB 0.00 0.25 0.32 0.34 0.37 0.39 0.40 0.31 0.29 N/A
e - 6,615 7,617 8269 8972 9,864 10,982 11,803 12,641 76,764
BEHER

BAER (TWh) 4,576 5,504 6,617 7,398 8,229 9,218 10,417 11,225 12,022 N/A
LHEE (TWh) 4576 6615 7,617 8269 8972 9,864 10,982 11,803 12,641 N/A
BAFE (TWh) - (1,111)  (1,000) (871) (743) (646) (565) (578) (619) N/A
Fr e L 0.17 0.13 0.1 0.08 0.07 0.05 0.05 0.05 N/A
ZHAE (@GN 1,019 1,431 1,560 1,738 1,804 2,065 2,359 2,280 2,382  N/A
BA (BAARM) - 2,949 3,789 4,269 4,907 5448 6249 7,039 8002 N/A
BEA (BAARM) 0 2,968 4,077 5093 6308 7,790 9,836 11,955 13,853 N/A
KRFERE AT RE DL 0.00%  0.00% 0.00% 0.00% 0.00% 0.04% 0.18% 0.01%  0.00%  N/A
HEMRAGEEIE (GW) - - - - 0 4 19 1 0 N/A
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4,523

1,019

2,619

1,347

5,601

3,358

48

157

58

177

530

13

33

1,019

5,441
1,431
2,743
201
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2,963

1,369

6,608

3,975

3,814

0.88

27

88

242

61

153

779

43
0
26

1,431

6,552
1,781
3,486
265

272

17

4,039

1,386
8,567
4,727
3,893

0.81

149

231
30
228

58

19

124

855

67

0

18
1,781

25

7,325
2,224
4,183
357

808

21

5,369

1,393
10,468
5,258
3,341

0.74

373
52
469
75
223

60

24

94

774

68

10
2,224

30

8,144
2,569
4,011
449
1,381
27

5,867

1,374
12,913
5,926
3,158

0.67

597
102
707
120
217

63

29

65

596

2,569

40

9,119
3,170
5,069
532
2,313
43

7,957

1,355
15,929
6,728
2,159

0.62

822
151
941
165
212

66

34

35

427

71

245

3,170

60

10,300
4,111
5,736
718
3,551
58

10,063

1,337

19,649

7,705
1,502

0.58

1,500
201
1,205
210
207

69

38

72

317

4,111

80

11,093
4,590
6,431
772
4,881
66

12,150

1,319
23,138
8,413
1,045

0.53

1,500
250
1,455
255
223

79

43

75

566

4,590

90

11,876
5,049
7,083
823
5,813
74

13,793

1,300
26,932
9,132
594

0.50

1,500
300
1,705
300
243
92

1

48

78

781

5,049

100

371,853
N/A
193,707
20,582

95,189

N/A

311,008

N/A
N/A
N/A
N/A
N/A
97,533

N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A
N/A
N/A
N/A

N/A
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KPRGEAAREZE (BIKE)
KIEREERAHE GFTR)
Ffi EXE (3 TFERME)
BERE GHTERME)
RHUEIKEE
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EYIRELZE (2.55FR)
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BAFK (Th)

K& (TWh)

BAFE (TWh)
FrEaLL sl

KHEE (G0

A (BAARM)
BAA (BAARM)
RBRMBATRESL
HEMRAGEEE (GW)

4,576

4,576

1,019

0.00%

41

188

849

213

37

805

4,096

338

46
0.20
0.25

6,615

5,504
6,615
(1,111)
0.17
1,431
2,944
2,963

0.00%

221
16
507
66
799

202

78

650

4,492

519

79
0.25
0.32

7,630

6,629
7,630
(1,001)
0.13
1,781
3,751
4,039

0.00%

555
276
1,057
169
781

212

97

495

4,068

529

43
0.38
0.44

8,283

7,411
8,283
(872)
0.11

2,224
4,539
5,369

0.00%

889
536
1,637
278
762

222

116

340

3,655

0.49
0.55

8,984

8,240
8,984
(744)
0.08

2,569
5,309
5,867

0.00%

1,224
796
2,234
392
744
232

4

135
186
0

2,621

548

429

0.60
0.66

9,543

9,226
9,543
(317)
0.03

3,170
6,210
7,957

0.00%

2,234
1,056
2,935
512
725

242

153

31

1,747

558

556

0.73
0.78

10,754

10,421
10,754
(333)
0.03
4,111
6,860
10,063

0.01%

2,234
1,317
3,633
637
780
279

5

173

580

992

0.79
0.84

11,503

11,223
11,503
(280)
0.02
4,590
7,406
12,150
0.00%

0

2,234
1,577
4,361
767
853
322

6

193

606

1,368

0.84
0.89

12,288

12,015
12,288
(273)
0.02
5,049
7,905
13,793

0.00%

9,633
5,574
16,552
2,822
6,292
1,922
26

982

2,507

21,553

4,217
3,345
174
N/A
N/A

75,599

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
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4,523

1,019

2,619

1,347

5,601

3,358

48

157

58

177

530

13

33

1,019

5,441
1,431
2,743
201

18

2,963

1,369

6,608

3,975

3,814

0.88

27

88

242

61

153

779

43
0
26

1,431

6,552
1,781
3,486
265

272

17

4,039

1,386
8,567
4,727
3,893

0.81

149

231
30
228

58

19

124

855

67

0

18
1,781

25

7,325
2,126
4,211
337

808

21

5,377

1,393
10,468
5,258
3,234

0.74

309
52
469
50
202

48

22

94

748

122
0

10
2,126

30

8,144
2,399
4,164
412
1,381
27

5,984

1,374
12,913
5,926
3,014

0.67

468
102
707
70

176

38

24

65

570

2,399

40

9,119
2,730
5,064
475
2,313
43

7,895

1,355
15,929
6,728
2,004

0.62

629
151
941
90

150

29

26

35

427

232

19

2,730

60

10,300
3,679
5,824
679
3,551
57

10,111

1,337
19,649
7,705
1,289

0.58

1,415
201
1,205
110
124

19

28

3,679

80

11,093
4,078
6,478
739
4,881
66

12,163

1,319
23,138
8,413
738

0.53

1,500
250
1,455
130
118

17

30

343

90

4,078

90

11,876
4,437
7,132
784
5,813
74

13,803

1,300
26,932
9,132
230

0.50

1,500
300
1,705
150
118
17

2

32

400

213

4,437

100

371,853
N/A
195,511
19,457

95,189

N/A

311,680

N/A
N/A
N/A
N/A
N/A
91,080

N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A
N/A
N/A
N/A

N/A
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BEMEREN (KBEE, 102 FRED)

KPRBESMREE (BILE) - 41 221 460 698 937 2,107 2,234 2,234 8,931
KFHRESEHA B GATR) - 1 16 276 536 796 1,056 1,317 1,577 5,574
Bt EXEE (375 T ELALE) - 188 507 1,057 1,637 2234 2,935 3,633 4,361 16,552
4§ EXE (3H T ERAE) - 2 66 113 162 214 268 325 384 1,532
AHEIKER - 849 799 708 616 525 433 415 415 4,759
INHUAE K B, - 213 202 168 134 100 66 60 60 1,002
oA E - 0 1 2 3 4 5 6 7 29
SHFRER 2. 5AFR) - 37 78 86 94 103 1M1 120 129 758
Tl F IS - 805 650 495 340 186 31 - - 2,507
BREVRMTIGRESE - 0 0 0 0 0 0 - - 0
BIEFEE (1005 T &) - 4,096 4,492 3,930 3,494 2,621 1,747 874 - 21,254
Bl R (607 T /) 5 0 0 0 0 0 0 - - 0

BRESUBARETLBIMNGRES - - - - - - - - - -
HERAR (1005FR)

ZE - 338 519 946 1,373 1,799 2226 2,666 3,109 12,975
MK, FIEGTE - 0 0 0 0 34 0 158 373 564
MK, B - 46 79 43 7 - - - - 174
A BAERERA R ELL A 0.00 0.20 0.25 0.35 0.43 0.51 0.64 0.69 0.72 N/A
FEURRRRLE BB 0.00 0.25 0.32 0.46 0.58 0.70 0.84 0.91 0.97 N/A
e - 6,615 7,630 8283 9,094 9552 10,986 11,805 12,648 76,613
BREHER

BAER (TWh) 4,576 5,504 6,629 7,411 8,239 9,225 10,420 11,223 12,015 N/A
L8 (TWh) 4576 6,615 7,630 8,283 9,094 9,552 10,986 11,805 12,648 N/A
BAFE (TWh) - (1,111)  (1,001) (872) (855) (326) (565) (583) (633) N/A
Fr e L 0.17 0.13 0.1 0.09 0.03 0.05 0.05 0.05 N/A
EHEE (G 1,019 1,431 1,781 2,126 2,399 2,730 3,679 4,078 4,437 N/A
BA (BAARM) - 2,944 3,751 4548 5388 6,149 6908 7,420 7,916  N/A
BEA (BAARM) 0 2,963 4,039 5377 5984 7,895 10,111 12,163 13,803 N/A
KRFERE AT RE DL 0.00%  0.00% 0.00% 0.00% 0.00% 0.00% 041% 0.62% 0.57% N/A
FEMHR AL (G - - - - - 0 43 70 68 N/A
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EBEFN S22 SCHR

! Annual growth over the past decade in constant RMB (GDP) and in electricity demand (Elec.).
Source: China Statistical Yearbook 2014, and H 4\ R IEHIE 20144 FREAF 2K B ST A
i SR FifEtk 201502 H26H 19:17:29. FiEttdbnta H26 H i GZBURAD HAENIRILAE 2014
FERREF 2R RG AR, PEARIEMEE XS, 2015%2H26H.

Year Elec. GDP

1996 7.4 10

1997 4.8 9-3
1998 2.8 7.8
1999 6.1 7.6
2000 9.5 8.4
2001 9.3 8.3

2002 11.8 9.1

2003 15.6 10

2004 15.4 10.1
2005 13.5 11.3
2006 14.6 12.7

2007 14.4 14.2

2008 5.6 9.6

2009 7.2 9.2

2010 13.2 10.4

2011 12.1 9.3
2012 5.9 7.7
2013 8.5 7.7
2014 4.7 7-4

2 William Chandler, Chen Shiping, Lin Ruosida, Holly Gwin, Wang Yanjia, China’s Future
Generation: Assessing the Maximum Potential for Renewable Power Sources in China to 2050,
Entri, 2014 (www.etransition.org/publications).

3 The China 8760 Grid Model is a combined econometric and engineering model developed by
Entri to assess the cost, carbon emissions, land use impacts, and transmission line requirements
of China’s electric power system. The 2014 Future Generation report contains a description of
the model’s assumptions.

4 For a detailed presentation of the China 8760 Model methodology, see William Chandler, Chen
Shiping, Lin Ruosida, China 8760 Grid Model Methodology, 2015 Revisions, forthcoming, Entri,
June 2015 (Www.etransition.org/publications).

5 Although China’s population is large, it is not expected to grow or shrink markedly during the time
periods in the model, and has very little impact on model results. Population figures are included
mainly to enable per capita results for comparison purposes. Population data for 2011 come National
Statistical Bureau, “China Statistical Yearbook 2012”, 2013, Beijing; and Population Reference
Bureau, "World Population Data Sheet 2011," 2012, www.prb.org

6 JIANG Kejun, Energy Research Institute, National Development and Reform Commission,
private communication, March 2012.

7 Conversion from base year dollars (generally year 2005 constant U.S. dollars) to year 2011
values was done using the consumer price index values provided by the U.S. Department of
Labor, Bureau of Labor Statistics, http://www.bls.gov, mid-2013

8 Based on regression analysis by the authors.
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9 Industrial value-added and electricity consumption compiled from China Statistical Year-
books 1996—2013, Chinese National Statistics Bureau, Beijing, China. Analysis performed by Lin
Ruosida and Wang Yanjia. See also, Ali Hasanbeigi, Lynn Price, Cecilia Fino-Chen, Hongyou Lu,
Jing Ke, “Retrospective and Prospective Decomposition Analysis of Chinese Manufacturing
Energy Use, 1995-2020,” China Energy Group, Energy Analysis and Environmental Impacts
Department, Environmental Energy Technologies Division, Lawrence Berkeley National
Laboratory, January 2013; Power sector capacity data from http://www.stats.gov.cn/tjsj/
ndsj/2014/indexeh.htm; Additional electric power elasticities from http://www.stats.gov.cn/tjsj/
ndsj/2014/zk/html/Z0908E.JPG.

19 Abduljalil A. Al-Abidi, Sohif Bin Mat, K. Sopian, M.Y. Sulaiman, C.H. Lim, Abdulrahman Th,
“Review of thermal energy storage for air conditioning systems,” Renewable and Sustainable
Energy Reviews, 16 (2012) 5802-5819; John A. “Skip” Laitner, Matthew T. McDonnell, Karen
Ehrhardt-Martinez, “The Energy Efficiency and Productivity Benefits of Smart Appliances and
ICT-Enabled Networks: An Initial Assessment,” November 2014, American Council for an
Energy-Efficient Economy, Washington, D.C., Report Number F1402; United Nations Develop-
ment Fund, Global Energy Facility, “Asia: Barrier Removal To The Cost-Effective Development
And Implementation Of Energy Efficiency Standards And Labeling (Bresl) Project,” 2013; Daniel
Trombley, Maggie Molina, R. Neal Elliott, “Intelligent Efficiency: the Next Generation of Energy
Efficiency,” American Council for an Energy-Efficient Economy, Washington, D.C., 2013, from
Proceedings of the 2012 Industrial Energy Technology Conference, New Orleans, Louisiana, May
29-June 1, 2012; Electric Power Research Institute, “Estimating the Costs and Benefits of the
Smart Grid: A Preliminary Estimate of the Investment Requirements and the Resultant Benefits
of a Fully Functioning Smart Grid,” Palo Alto, California, 2011; “Demand Dispatch—Intelligent
Demand for a More Efficient Grid,” DOE/NETL- DE-FE0004001, U.S. Department of Energy,
Office of Electricity Delivery and Energy Reliability, National Energy Technology Laboratory, 10
August 2011; S. Ashok, R. Banerjee, “Load-management applications for the industrial sector,”
Energy System Engineering, Indian Institute of Technology, Bombay, India, undated; Florian
Stern, “Demand Response in China,” Azure International, Beijing China, January 2015, www.
azure-international.com.

I North China Power University and Natural Resources Defense Council, H1[E #7735 4% (%%
K Rk, SRRk SR T 9B 4% (“Low-carbon and Green Development of China’s
Electric Power Sector: Energy Efficiency, Structure Transition and Coal Cap”), presentation
made on 28 October 2014, Beijing.

12 petdtta Ao A, RSEARAECA T, 20144F11H12H P EAER http://www.gov.cn/
xinwen/2014-11/13/content_2777663.htm (Xinhua News Agency, Beijing, November 12, 2014.
China-us climate change Declaration 22, Beijing, China. See also, U.S.-China Joint Announce-
ment on Climate Change, The White House, http://www.whitehouse.gov/the-press-of-
fice/2014/11/11/us-china.

3 Zhou Dadi, presentation in Lima. & kHh: 20304 -0 RS 5 LIS R 20 % GETERE_Hrialrh
Lo_H[E M http://news.china.com.cn/world/2014-12/12/content_34297955.htm.

4 OT BRI S (K T L) . (2015, March 23). http://solar.ofweek.com/2015-
03/ART-260006-8480-28942107.html

15 BEVR K R EIISAT 3T 41 (2014-20204F) http://www.gov.cn/zhengce/content/2014-11/19/
content_9222.htm. Strategic action plan for energy development (2014-2020).

16 [ 4 bt I AT T B RETR R R RIE AT Bh 4] (2014-20204F) H@A BURE BATF LA RElR IR
S AT 2h11%I(2014-20204F) Regulation on the issuance of energy development strategy plan of
action (2014-2020) announcement: Strategic action plan for energy development (2014-2020);
http://www.gov.cn/zhengce/content/2014-11/19/content_9222.htm, State Council, issued 7 June
2015, published 19 November 2014; #7% 7\ AE FRES B M ERAGEL: (G485 1T
Hr_"EM (Coal prices continue falling, valuations continue to adjust), http://www.cs.com.cn/
ssgs/hyfx/; Qinhuangdao Coal Network, Editor: Huang Zhimin, 31 December 2014.; Marc Howe,
“Non-Fossil Fuel “National Plan for Updating, Transforming, Energy Savings, and Emission
Reduction for Coal-fired Power, 2014-2020,” Chinese National Development and Reform
Commission, October 2014, Translated by Lin Ruosida, Entri, January 2015. SeelitH15 fg Tt
FE5MUEIT TR (2014—20204F), http://www.ndre.gov.cn/zefb/zefbtz/201409/
t20140919_626235.html; Sources Provide 25% of China’s Electricity,” 11 March 2015, http://
cleantechnica.com/2015/03/11/non-fossil-fuel-sources-provide-25-chinas-electricity/.

7 Personal communication, Deng Liangchun, World Wild Fund for Nature (WWF) China, 10
March 2015. The 12th Five Year Plan set a target for pumped storage hydro in 2020 for 70GW.




See also National Energy Administration, Nov 2014, see: http://www.sdpc.gov.cn/gzdt/201411/

t20141117_648312.html; 5K SCEZE 0 Tk & Re b (@ B A 7 R e A R M L, R
fitJi[2014]24825 National Development and Reform Commission on the promotion of pumped
storage power station. Views on the healthy and orderly development of related issues, National

Development and Reform Commission, 2014, No. 2482.

18tk \ SR E 20144F H R AT RS R IEG AR, KE: Bttt 20154F02H26H 19:17:29.
Brertdbate A26 HHE AU AN R E 20144 B RAEF AL R G AR, PHERARIE
FEEZR SR, 201552 H26H. Statistical Communiqué of the People's Republic of China on the
2014, National Economic and Social Development via Xinhua News Agency, 26 February 2015.

19 Residential power prices compiled by Wang Yanjia from the National Development Reform
Commission Price Supervision Center, August 2014. Note that some regions have adopted time
of use tariffs for residences and residents can choose from options that reduce overall costs in
return for higher peak rates. The tariffs that follow reflect the regular, non-time-of-use tariff
only.

Province Yuan/kWh
Beijing 0.49
Tianjin 0.49
Hebei 0.52
Shanxi 0.48
Inter-Mongolia 0.43
Liaoning 0.50
Jilin 0.53
Heilongjiang 0.51
Shanghai 0.62
Jiangsu 0.53
Zhejiang 0.54
Anhui 0.57
Fujian 0.50
Jiangxi 0.60
Shandong 0.55
Henan 0.56
Hubei 0.57
Hunan 0.61
Guangzhou (Guangdong Province) 0.61
Shenzhen (Guangdong Province) 0.68
Shantou (Guangdong Province) 0.70
Huizhou (Guangdong Province) 0.65
Nanning, Beihai (Guangxi Province) 0.53
Liuzhou (Guangxi Province) 0.46
Hainan 0.61
Chongqing 0.52

20 gylvie Cornot-Gandolphe, China’s Coal Market: Can Beijing Tame ‘King Coal’? Oxford
Institute for Energy Studies, Oxford, England, December 2014.

21 “China Coal Peak Forecasting,” China Energy Research Society, delivered in March 2014. See
also, “China long term coal development strategy 2030, 2050,” China Engineering Academy,
ISBN 978-7-03-039935-2. as well as various scenarios by Jiang Kejun, Energy Research
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Institute, Beijing (private communication, 2014).

22 See Zhan Junhuai and You Biao, AUkt B UM, BIEH AR, 20094E4#i30%: page 3-4
Efficiency Analysis of Coal Gasification Process, Nitrogenous Fertilizer Technology, Vol. 30 2009
page 3-4.

23 See Ding, Y., Hang, W., Chai, Q., Yang, S. & Shen, W. Energy Policy 55, 445-453 (2013).

24 Fulton, M., Mellquist, N., Kitasei, S. & Bluestein, J. Comparing Lifestyle Greenhouse Gas
Emissions from Coal and Natural Gas (Worldwatch Institute, 2011).

25 Jaramillo, P., Griffin, W. M. & Matthews, H. S. Environ. Sci. Technol. 41, 6290 (2007).

26 China Energy Research Society, “China Coal Peak Forecasting,” Beijing, March 2014; Huang
Qili, Gao Hu, Zhao Yonggiang, “China’s Medium and Long-term (2030, 2050) Development
Strategic Objective and Approach of Renewable Energy,” Chinese Engineering Science, 2011,
13(6): 88—94; Jiang Kejun, “2050 China Energy and Co2 Emissions Report," Energy Research
Institute, Beijing, 2009.
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L J Why we are here
.,. To stop the degradation of the planet’s natural environment and
to build a future in which humans live in harmony with nature.
©
WW|-g www.panda.org/climate
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