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el 1A

BACT Best available control technology Al Fi 2 il 5 A
BAT Best available techniquestz £ I A
CAA (U.S.) Clean Air Act (3=[H) J&T% %<3k
CAEP Chinese Academy of Environmental Planning ' 3835 MLk B 53 ¢
CASS Chinese Academy of Social SciencesH [E 4Rl 22 k¢
CEMS Continuous emissions monitoring systemiZZzHEiL il 246
Cco2 Carbon dioxide 4 L%
CRAES Chinese Research Academy of Environmental Science
Hh [ BRIE R R
DRC Development and Reform Commission (provincial-level)
(BR) KIEBHEZE S
EIA (U.S.) Energy Information Administration 3% [E AEJRE 1 &
EIC Economic and InformationTechnology Commission (provincial-level)
(BR) ATFAEEMNZ RS
EPA (U.S.) Environmental Protection Agency (3<[H) i E
EPB / EPD Environmental Protection Bureaus / Departments 35 14/ &)
ERI Energy Research Institute iEJEAF 5T
ESPD Energy saving power dispatch i E % i JiF
ETS Emissions trading system#EA sz 2 24t
FERC (U.S.) Federal Energy Regulatory Commission
(EH) BRFPREE A%
FGD Flue gas desulfurizationfH < i it
GDP Gross domestic product = P44 7~ S E
GHG Greenhouse Gasifit =S4
GW Gigawatt 7 FL
INDC Intended nationally determined contributions|E %< H == JaHE vk
LAER Lowest achievable emissions ratef /i A] IAHERER
MACT Maximum achievable control technology iz A FJ S5 Hil A
MEP Ministry of Environmental ProtectionZ £
MW(h) Megawaitt(-hour)JK EL (/M)
NEA National Energy Agency[E 5 GEJlUR]
NDRC National Development and Reform CommissionE 5 & il # 75 14>
NOX Nitrogen oxides &AL
NRC (U.S.) Nuclear Regulatory Commission3& [E 1 & HEZ 114>
PSR Power sector reform i 117l &
RAP Regulatory Assistance Project# #HAEJFE
RGGI Regional Greenhouse Gas Initiative X 514 1 2 SARME L
RMB Renminbi A [
RTO Regional transmission organization X Jz4i H 4141
SCR Denitrification M PEAEAL LTI AR A
SO2 Sulfur dioxide 4 4L i
TWh Terawatt-hour X FLH

WHO World Health Organizationtt 7t T2 A4 2141
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o RN R BE AT KR
Wi BTN AR, BRI WREE IR AR E ?

SRR 5 A R B v T S R MG 2 ST T T2 1 L AR Rt R 28 X RE TR B S5 JN
M, AP EIA R T RIS ERE . BIL, DAERERTG R g ML B
o AR AR S ASEIU P E B EAR. Hk, Bl s s e s e . AR A SR
PRAERT R IR, DR MR B 2 T i i) BN At R, BORIUVAHR) R RLE HETIAE]
HERCTRIE, A AU 1B 3BT o

AR REIR M B ) R A BRIl SR R 2, X — e R B AN SE [ R Bl Rl LA o AR T
ZRMBRIA K B AR, WEVN LRSS ), AR HL, W IR

o TEAFH X BIBIAT S HUHERAR 1 ;

o RS SUREE A, KW TR SR E

o X AT AREIR T IR LA KA DX i 3 P REARSO R R A REIRUAC FEVE R BB e R A A BT
T, SR RGE— AR S AR Fy 5

o MEHXAMEZRREELTSERIH, #HlREEd (NOX) , Mk (S02) M s fbik
(CO2) HIHEML, Prfr iy TARRRE I = Uit RERIR E MU LA B s E R ) iz 6 /E )7 AT

fti P RS IR R, gt PR, R AT L ) RS AN SE [ i 288 5
Hollo BZRLIE M —ATef T EL T, FFEEZ LR Z RAEIKE -5 AR R AP &
HAA W EMRRAE N B AU G, S i85 =J5 Emp AR iR R 2 5 ok icss, 25
AR AT O B, R BT AR R B AR S

HoTT RN s ST M T PR ARSI i 25 ST ANB AR AR SRR (Air Basin)  HHHEHERESEHT
M) X XRMEATIESRE . AP RS RPTIREY 225864 4 X & VR — BN PRIE IR e 52
U7 —AMER, BUE T AEIX LSRRI 5 U T RN B 25 s B i i H

RETRAIERSE MU BT ) AT E S, mT DA AR B AT R AN A R R TR -2 B, XA B T 3e a0
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BRI A R 25 FE, U RER R R AR, BUA ) RUHEO R R
P8 REARELTIALAN— M EMIPTT, BB H AL FE X B s R 2 21 55
X, s T REARERER, SEEZRTTRAE) B IR TS R SRR R 2
RERICRT AP AR BB A HLAE D et 2 UM R o SE 70 R RERCRT R PR AR BT, 0D 2 b5 e HERL,
PR EORE St /K B IRAY ST . 20165F Y «RAUT5 5P Ay HITE TN =S U F B 2
SREERLKERE SR TR, FFRROREORE M A 2 55 G5 IR

BN 25 N2 s A RTAREE, $120304F, CORSmHERGS B4 S fie2e N RER 2 A R PM2. STR FEFEIR A
30 ug/ m3 T AR PEFREAME. TR, DIiRaEIR SR 45 5 IR
BEFTARE, 25 SR bR

IR E AR ALEBAY DX == ARG HE T3 (RGGL) WO 5X [ A R AT B A T S (BN TS AT RETR
RPN AL e XS 5R T, U EYUGHR HARGGII H i I Y At vF & FEUR L2
RIS aE R RERET R BRI -

o JRIET 1009 i E UAHEEOF FTRUTASE , RS2SR A 23 ) B RERSORT AT R AR RETRIH
LAB T BRAPRIS A 2 2 A 15 5

o BIEEIRZRA A AMERTIOR AR S iE s K A, SR T O =4 (AR 4E)
BRI 5

o WIHABARE/ N AL

SN RS — B i == AR AT TR S ROh)

XL IR A BT PRAIE T RGGIEROK R EE Il > — S ACRRHER,  [R] B AT H sl T LA A 0%
ARTEEH, fem BNl TNARes. i REIXT B Nasinizs e, |
WA R RER R B AR LA SO TT ROFE B, A FTRESEINIE — H

ARICIAR T A B WA S [ 1 B 22 S0 0 A, 350 BA RETRUR PRI M MIUAAT T iy oz Xt XA A K [ i o
i EH R E VT IR AP . MOX 20 iR B, XA KA P E AT A st . ASGETE T

SEBR A 2 SR AT H AT SCE FARRI XS, Bl AT Ay, AL R STL I BB AS i, AT
W SRR RES I 2 AL, LARARHES £ AT 2 250 o g AR B 25 U B S5 o e Bl
feth 1A BT aE = SRR BT R AT R B

L UNEERA XS AR RA R, F25RBNATY EHk 77 R RFN AL REWIOER 0T (E1A) o FREFERSZ M
KRS A, EFMAERBERFEN, FRAERERNZEHTARLRFES RIF. F864 T KA KA EHTHET LT
PrAndsdl, (KRR F R EE) B3 CHIFT AT FIF 354 R hup:/en.cleanairchina.org/product/7332.html

2. MaJun.(2017). The Economics of Air Pollution in China: Achieving Better and Cleaner Growth. New York: Columbia University Press. &

EHXMERAEFRT T EERN T, BRTHNALR, HRFEEAMTXAZAREEREXEE,
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20104 IOk, W EAE/D KA I RN TSI TR, 28 OB A5 2 2 msR. w52

77 BT 5 B T HEOhR e, SRR D e — 2B i, A SRR A H ) ORISR B S KRR )
FHE EPRES . I SR & A BUR 30021 BERERMRER 1 E IF St s ST A B 4. R
HOHAS B RN —, AHIXEETHRIHR H AR 2013 4F LK PM2 SYR BE T BEMH T ek, hEA 74 A
TR S R AR A T RS . dERPM2 STRIE B4 M 20134F#189.3ug / m3 M EEI20164FH73ug
/m3 6 G MBEIHFR LAHL (WHO) B BrBi3sug / m3 I HARRYIT, 2120204414 %]
TR AL S B B B FR25ug / m3 7o IRV 11345 SO T 85 — Ak 2 P E — 2 PM2. 5 FR
HERI TS .
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Source: South China Morning Post, using data from National Bureau of Statistics, National Energy Administration, China

Electricity Council, and Daiwa Capital Markets

3. Zhao,L., James, C.,&Seligsohn, D. (2012). China Adopts World Class Pollutant Emission Standards for Power Plants GAEES:R:E S
WU AR ) | Retrieved from http:/www.chinafags.org/files/chinainfo/China%20FAQs%20Fmission%20Standards%20v1.4_0.
pdf (2012 standards), and Asia Society.(2016). A Clear Opportunity: U.S.-China Collaboration on Clean Air. Retrieved from http://asiaso-
ciety.org/files/LKG-CleanAirReport-Full-Web.pdf (Table 3, page 32)

4 H1BAME R, 338N BB4IANERTELAMNM (BHFIIBNERRT) o #RRT2007F 8 — R ERT T3NNERT
£, TiHE - SHEAR BRI KT ., HBERE, AXER “BEL300TE” Bk,

5. Clean Air Asia.(2016). China Air 2016: Air Pollution Prevention and Control Progress in Chinese Cities. Retrieved from http://cleanairasia.
org/china-air-2016/

6. Zhang,C.(2017 January 25). Can China Meet Its 2017 Air Quality Goals? China Dialogue, citing data from the Beijing Environmental Pro-
tection Bureau. Retrieved from https://www.chinadialogue.net/article/show/single/en/9574-Can-China-meet-its-2-17-air-quality-goals-?

7. Clean Air Alliance of China.(2016,April 20). Shenzhen Aims for WHO-II PM2.5 Standard. Retrieved from http://en.cleanairchina.org/
product/7658.html

8. Clean Air Alliance of China.(2015). China Air Quality Assessment Report. Retrieved from en.cleanairchina.org/file/loadFile/96.html
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H B — BB B, B REIR O TR, DA S AT YRR = AR RO . B AT E
EWNA ™ BME (GDP) KIEETTHK B @B R RIE ARG, TEe ok B 8B FIK e 25—l
FRI 1o v 1 SAESR AR BB AL [ A A= 7 SE A REIR R, (RS — VR I TF42, 20154F
FI20164F HL ) SRS R N R % 2t

(SR AT BURE R RE S [ RS B b, IR Sy UK 25 JLAF BAS 8 T DI M BREE A RETRIEL SR
ERAIRN T 0 X — 4R A 5 SRS (AEIL T v ] BB AT 4 T 25 AT o A T ) RS B A 0

o 20104F: 55 Fete TR W ERE]E R as i B i,

o 20124F: HIE THEMIA B RSEY, A BRSO ;

o 20134 EHFFE “RATET , EVAAEBERIIeF R B, WE T BARRIPM2.5, NOx, SO2
WHERR RS, FRHEE201 76 PM2. 5 BAR]60 ug / m3 I KASFERE;

o« 2015%F: EITFIMIBRMIASETEAERL, BN T IREE LR IR I AL STAY

o 2016%F: EITFIINERE «CRAITRBIEEY £RK, ¥ KT IMRERE ST AR .

FARIXBE A S BOR A RLSLATIN RR K, (HIEAE R0, BUS MRS G 3. BR T FEMEPM2.5
WRESL, ol AT o ATk A A 0 — SR e AR R 2 T o

IV, EREBEMEZZRENR)D (NEA) WRBUT T i B FIERL .

© 2006%F: KB HESARILINA R, BT KRB HAA G IZBUR o vF B SR KR AR
FRBARATHL ) W S HL IR AR L0

o 20074F: AT T OCSCMBEBOR, HrPErSIRHE S fe ) AR s s ) ) A S e AL

o 20074F: G I ZEHR A M A WA B AT AR RETR A H

o 2015%F: EFRLNZEOTIIMS185 M KA, AJH T HAS B W RS BTES, JIf
JE BRI A R & HEAE S i

FIFEAE20154F, ESS B JuR E 3 78— H B, 3R TR IREREET B A
A7 11,

X S — B W R R A A ARl b R XUBE AR FHRE ST, DA AR i s Uy T b F
HE . BE2016F K, FEMANGE148.67 L (HL2015F8 N T718.7GW) , KFHAEA HIFEHIA H
TT4E L (H20154E8 0 1734.6GW) 120 HEGRTE K IR K45 %, TEEAEEM T ATELA B
PGS, TP RRCRIRmBI37.2% (RERTEIKTR33%) 13,

H

9. fl#, 1iK.(2014, March) War on Air Pollution. Retrieved from http:/www.reuters.com/article/us-china-parliament-pollution-idUS-
BREA2405W20140305. fE F &AM N E M iz Wi & T AME, WD T EFWHK, BET 3 LEH P,

10 X B KA R XK A AN100F AR, HHAFFRRRN R R RET 8 RET RENER, EECRARRMI A
B2 O R

NERREFMAEZRE2 QO XTHER YEAETRAFTRFES L FLNEFE N Ehup//www.gov.cn/xinw-
en/2015-03/23/content_2837637 .htm

12,3 0 E oA EA 2 hup//Awww.cec.org.en/guihuayutongji/tongjxinxi/niandushuju/2017-01-20/164007 . html

13.Burnard, K., & Jiang, J, (2014). International Energy Agency, et al. Emissions Reduction Through Upgrades of Coal-Fired Power Plants:
Learning From Chinese Experience.Retrieved from https:/www.iea.org/publications/freepublications/publication/PartnerCountrySeries-

EmissionsReductionthroughUpgradeofCoalFiredPowerPlants.pdf
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;l%EﬂW%H%%%ﬁi%o%ﬁ,i%%%#ﬁ%%:%ﬁﬁ%%kﬁ%%ﬁﬁ?%@,@
MBS B CRBCRAISERE Y IS Fialk, BoaBa e Rhagsn, X254 By T Sc B4 i
FAR, WA Sh—TJ7 Ay b BR & o BIan, A& 25 A0 RO PR VF Al oA SR S0 RE R 2
AGEHAKRYERERE, BIAAXLBRBANNETT RN RS RBREY B2 MEH4255.

PIE A, SIS TR A — b DX e T 25 1 2 96, M XCAME TR B15, W
ISR FEURRT A T 21, HUmkH, IREFIENTIE, BAE—FERXIWGE R T 15 3K-F2
Ja, XEFIR A MAENER 7o AR, N TENEHERAZ, AR ELAERAEG 200840
RIE AL TS FIRIEFERNE S L, —HIRghaiR, {s3Kk-r—EamiTts, Til~aEths
PR S EAEX L BB A IR RIR T Qe U RE R, Sl S R TR
Y, BN SEBLX LSRR TS 75 HAHE A I SF—AE I T Ko

I 22 ARk — B ST B AT AR RETRRIIR 5 A LY BOR, (H220164F )L H H KB RERTXURERY
FrEHRAE 43 %, 20165 A AT NS5.69% - HIN AT St S AL P AL 2 0 (19 K BH REAT XU

(aYay

B 2. R A B S /N EOEHC X L

40%
so9 | B R R T4 I _—31%

20% /
10%
oo /
10% /
20% \—'_\
30% | AN K T 4 I T~ 2%

——

2011 2012 2013 2014 2015 2016

Source: Center for American Progress with data from 2011-2016 China Electricity Council annual reports.

14.64m, KAGEGEEERSAAEFRFENGERAE, BXLKREOT XHERE ABITHREELZ L RIFRH.

15 RIEIERE KW, FHNEFEREHE T, FRVLEBAR T T EZEZRERB TR BHEERBD ZRFL. FEN hupy/
www.scmp.com/news/china/economy/article/2 104793/chinas-environment-watchdog-reads-riot-act-megacity-over-litany. % — % #, %
BTVEHRNE = TREERRRY, ARFFEFITARRAKRSH T, BHXELHER, EETRIACHEAR

W, TonnyXie, ¥ B & = A BB £1E, 201748 A 1H).
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REFF IR 10, BAMIMERRSI /K R v SE40R, BAHERGE, ZRAE20164F 58 /K H it 40 K FUIY
(TWh) 17, SMAEREIEFIKHTOR I8, 20164F 2 F /K R /L -SRI HAE (2011 - 20154F “+—
7R S R4 TR EORT) FARE19, 20114F LK, HEIRRE R SELA I T 37%, 1
K HIBA T/ EIE H R B T20%

HERHMETT R «KAITRBTEEY B3R, B Uit B 90 A5 REIRA I, (HIX L35
AR ARG, AR AR AR RIRFBR I E e S D SR s, —H
HFEFEH T 3HMITEE, S0 MRS RPN . N R o I T 2 ST A RETRBUR
AL TT AT RE S S ECR—3, ERMHE M RE .

3.1 ZEREE

FAR20104F B HE 3 W EE SR A5 M Xl 2 ST LR, (H U B A A4 AR IR BREE LR AP0 1 13838 T 45 B
M ST FT R, IR S AT TIT820. 20134EE SR “KRAT47 SR T —5t
B, EDRMARPATIR S RN, W A PR R A R A PR R R EDIT R GAE, B 1 ORI AU
SO, MRIEHHE I T =AW WARMNE . SR, RO R A AR T R A B T AR
VR ERN 5 3 FEL R AT REAR ORI 28 Sl as , X I CAERRAEME 1T G 1Y « KI5 HPiaTEy i
A (RN EREFE425) -

T LT PR AR IS AR S R T ZESG REIRBUOR A A 2 ST B Rl 91T, 28D MR A TR
BRIAIESF (SR 0 Ik A S A e LA D 2 SR AT G o 2 ) HESC 18 4 SR FH A AR B A, T DA
TR TR RN BRI, AR ORIAAR o ELR X S AR YA BRE AR K T & Hi )38 AL 9% 2113 9% WY B3 26 111
%, MBI T o) AR SARHER . SR A Gedas 3528 1 R AR 7 B 224 R R A

LEBIINAL 20084 iz sy, Eilg20104FE Sy ) Bi2014F F R FWE S, DI RES
HLF NI2: (APEC2012) XFERIABRETT U, FIH BN EE N SEE SRR DS
JER T —FhERA RIS o B UG Fh BEREA O RTVA O R T B T3, FERACTHZ AR, RIS
R IG EE] TSI RN R WY IROTOE TG 1 SR T 195 P2l A
il Sk, SEES—ECREM, A REB S IX 2 5 B A T s e . ISR T BRI
ABATTRIER 25 ST R 0% &I M AT T AR REIR A HL, ZRHEOR/K B Az v, I WA A BEAN S 18 HL <
W, JE2% L P REROTE Y A T RETE T

16.3 A& ¥k http://www.nea.gov.cn/2017-01/26/c_136014615 htm; (TALHIK) 7 K & Jp Whitp://www.nea.gov.cn/2017-
01/19/c_135996630.htm

17.% J: hup//www.cnenergy.org/dl/sd/201701/120170113_411387 html

18.2016%F 1 H F A B 70K K i (FFAE §5.6%). ¥ Whitp:/news.bjx.com.cn/html/20170314/813747 shuml

19.3# W.: htp:/Awvww.hydropower.org.cn/showNewsDetail asp?nsld=20562

20. 1 AKX R BT T #5690

21 Lo E LA F R, IUERITE FR R B Wang Zhifaly A S (2011) , ZEde st B3z M1, 45 K HIUK T 20076 B PM10HE Ko



10 | HE Bl S e S R B IR R AE 1 [ R 2806 IR JE

32 HHf

M20064FE20154F, HEHIRAT T 1008 FLEM A RAE200I8 FLLAN BRECE) , K REHLA
HAZOLF FLIEMA|91675 FL22. X MERKFEN SHEERFL, GHEEKI10%ERZEL. T, B8
PO BRGSO A C AR, TR R ORI RS . 20164, B IR
53%, BRI N2.9%, EITIERKERN2.6%, 6= WK EN11.2%, FHEKEKER108
96230 B8 VAN EE =Pk B AL I A AR 7 BB B RERERE D T — 0k, BAADGPIS K T 7 E
I3, AH20144EFI20 1 SAEBER I e Bk AT BT P P E BB AT K SREFIN 2 9 BTk, (Hh
ARSLAR T ) B, X RN EI T

W A KO ) ARG SRR B, TR 4% —Fh A RO AR BE e B ) E 4R Bk F IS AT /N
o PEETRIZEREENRE, RIEEINRZ KBENARIFTOE. RIHES ST KA
SFEAA KT B FEEE /NN 20044 195,99 1/ g /0 £20144F 194,706/, 20164 F1 2 R
F294,000/NF, TGRSR RIEIE N, AT T R B I AT BT R B o SRR TSR R B R TR 2 K
HU T IIED G, I LA B & ) AR TC I B8 e A 24

SEOEHHR] BT/ N R TR A — A&, 2015587 ) 14 AT UE AR M Ao R )
T74)R, XL TTEUN S INGDPEIE T LSy, ROARIEf ) ORI ATa FUs TR A /N e H B4
HEMMATRIE. BEERDTRIHHC TW, X T BUR R S 8T — R “AHARR” 31
R, BORBZ R KR RS T RHE, M5 G BRI DAY & /N, Tii2015 120164 200
FURIHT ) RIS HEME 1825, (HE KRB RTE20 1647 BN T 2130GWIx L) HIRZ 20, 20174F AT AE
A 421K 1 20GWHRLII M FI IEAE A ) I B2 o

22 .Herve-Mangucci, M., et al, Climate Policy Initiative.(2015,December). Slowing the Growth of Coal Power in China: The Role of Finance
in State-Owned Enterprises. Retrieved from http://climatepolicyinitiative.org/wp-content/uploads/2015/12/Slowing-the-Growth-of-Coal-
Power-in-China-—the-Role-of-Finance-in-State-Owned-Enterprises.pdf

23.China Energy Portal.(2016).Detailed Electricity Statistics. Retrieved from http://chinaenergyportal.org/en/2016-detailed-electricity-sta-
tistics/.

24.North China Electric Power University.(2016). Study on Economics of Coal-Fired Power Generation Projects in China.Retrieved from
http://www.greenpeace.org/eastasia/Global/eastasia/publications/reports/climate-energy/2016/Study%200n%20Economics%200f%20
Coal-fired%20Power%20Generation%20Projects%20in%20China%20Report.pdf

25.China Building 200 GW of Goal-fired Power Despite Capacity Glut. Retrieved fromhttp://www.reuters.com/article/us-china-power-coal-
idUSKCNOZTO09B

26. B R IF F(Q016,10 A 10H). X TH—F HEE R AR Z RN AL, F5 I hup//mews.bjx.com.cn/html/20161016/780696.shuml

27 B AR, XKN20FRRFTRECEKFTHW30F Rsh. AXHRTFHEANMEL, & TXKI20GWHAE X XHT £

http://energydesk.greenpeace.org/2017/01/16/china-coal-power-overcapacity-crackdown/
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M20064FE20164F, HEIR) 7 Z A TREMRBATEh LM 75" VB “+ a7 BUIAY—IE K2
1, ZOREEE S TAAATRERAE, 72 T BRI M. Sl H A A+ LI H B 26928,
AR HR AT RER J10 A — 282 BRI RIZE 8 T REFEE,, (HIBURAE B I 7T i 24
Jitoxd 23 Sk AT REF AR HOTRAE RO M o 2RSS FE O N A AR EE , r [ R A R 24 ] S LA 65 o
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34. “Powerfully Balanced: How to Integrate Renewables into an Energy System While Keeping Lights On.” Foresight Magazine, Summer/

Autumn 2016, pp. 18-23.
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35.Select Committee on Environmental Audit, Report to U.K. Parliament (2004) on the E.U. Emissions Trading System (articles 33-35).
Note that some groups estimated even higher windfall profits. Retrieved from https:/publications.parliament.uk/pa/cm200405/cmselect/
cmenvaud/105/10506.htm. German auditors also found evidence of windfall profits.

36.RGQGI, Inc. (2016).Summary of RGGI Benefits. Retrieved from https://www.rggi.org/rggi_benefits;link to summary report at this web site.
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