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EHRE, AKFFEALAH 300 F AT =AIFHE (ambient air pollution), k< 4
ONHALFEZAMERTHR LA AR T A M ERERM T (WHO, 2016), &
WEATEBRMERTLANER, ARG AZFFRTEANAE., REHEHH
TARLRBRAEZAFEFANGCERNREURBLEEFRA, flin, 2T %2
REL LA TR (Arceo et al., 2016; Greenstone and Hanna, 2014)., W ¥ H &
4 (Chen et al., 2013; Ebenstein et al., 2015, 2017). i Z % # & B (Chen et al.,
2018), BIKEW =K (Levinson, 2012; M4k K fnFE k&, 2014), M EA i S
(Zhang et al., 2018). &% % 30 £ /= & (Graff Zivin and Neidell, 2012; Hanna and
Oliva, 2015; He et al., 2019; BRI fo gk A A, 20200 LR Ao K B 77 L (Barwick
et al., 2021; Deryugina et al., 2019; #F#&ifn /7 % &, 2015; EEFF F f £, 2020),
AT, LARAIMEEXEZATERBENEBELTER, RO AT AT L E RN EES
RARWITIN, Plin =R F R K E R A HFNE M (He et al., 2020,

EREZAGRFENEAERRAN X BETERZATEMAEIAAZEANXR. A
TR ZBEFEFTREZAFWAE, AMITH#E2KXR— RFIHMBAT A (avoidance be-
havior) , BH — X HATT B EEH, AT @FE LS oA PM, s 5t PM,,
42 & (Eom et al., 2019; Liu et al., 2018; Zhang and Mu, 2018). W 24 & 4 ¥ 3

» BB, RAMEAFEBER: £4, FXFREFER; THER, AXMEAFMAEREER; A%
M, PEBAFFHE IR, BEEEFRME: THEXN, THAEEZTEAX XL 3 FEAME AF, 210023; &
i : 18150367092; E-mail: wanglfirl@163. com, K E 4 F /AN EHEN, 1FF XFE R,
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(Graff Zivin and Neidell, 2009; Noonan, 2014; Saberian et al., 2017; Ward et al., 2016)
LR AE R =B %A% (Eom et al., 2019; Tto and Zhang, 2020; Liu et al., 2018) % # i 3%
WMOEZAFRFNEE: K, A2 ZAREEHWERIMTH R (Qin and
Zhu, 2018; Chen et al., 2022; Z= 8 fa 3k JR 4%, 2019; x| 3% Fo & W #8, 2019; FE k44,
2021), X 7 R AL WAT A A E M HE HAN R A, #ldr, Zhang and Mu (2018) &3,
FE 201341 AF 2014 F4 A 16 MAMEEAN, PEXZRFEE (AQI=20D) &
WyoEHER I .87 LET,
FEBNHFNE G ZTREABTARTRNIIIERAZL —, BRATEREREER
NHERE MW EATEAAAN, $—, ZAFTEHE T RENZE NAEMNEF K (Tong
etal., 2016), ®RFETE, BABNAEBE S WM ERBNFTIAR, KB w7 =K
REGBEWE W FE., Flin, Eometal. (2019) XATLEERNGH LR T FESR
REMBERARE., =, 227 L2 BRANH HATE K (Graff Zivin and Neidell,
2009; Noonan, 2014; Ward et al., 2016; Saberian et al., 2017), A{I% & E £ # =
HEZEN, #MEMTEATENE S EHR, BEEFFX (ALFEMA . HAFK,
FEREF, mRX L e JHERE KR E, KAL) 2 m =275 29
K. EHETZATENFXERNHRNE WL ABRHALEHEZ BN ETA TR 6
BREMTRBAHRERGEERES S,
BMNXREZAGENRTRERDHEFNERY R, RALEXBHIT LT ZRFTLE
EREBHEHFZEANERXZ.C B THENTHESE, ABFXRETEXELAER
By % (Eom et al., 2020; He et al., 2020; Salvo, 2020), Z# 7tk &+ EH XMt
e R, RABXWZAMERFZAF TARFER, LtEEFE., WE, BEEF
SRRFEFENHR.C Bk, FFRA RS EE X KA R,
ARFERABEEFERNHKZMEXRF W —KEH (Heetal, 20200, RAWKE + E
WAt i (Yietal, 20200 MR+ E %24 sh AR EHKE (CLDS) 2013 £ An 2015 £
WEAEFEENBERBEE T TERTEAREFFAE D H RN D m, LT EH
PAHAALEZEWERX A, RNEAEBRBENFER AR FAARBIRERRXEN
W44 AMHBA R ERFT 20184 1 A1 HE 20194 12 A 31 HXEH E o H M % RIERE
WTZAGFEMATERTRER N ERAEH, RETAEHAATENRLRFERN
¥
BFUHEZATENTER S HFNEARBEN T ERBREDT=ZATENNENR
J&] A
F—, BRAREMA, WERMNEFATRSENELEE ( “WET-F-A" f« “8”7
EERE), EXHEEANEARALEMAZRERT-FEEERAN AT ANE

@ He etal. (2020), Eom et al. (2020) #r Salvo (2020) # A X E-BESKXE-AEHELNTHRE T E£E R
B, BEAH MK ERRREL A FEENTEAT LM LAE, Yietal (20200 AR+ E %5 430 AF & #
(2013 4541 2015 4F) RE-SFEREHARZRTENKEBR N EH N DA,

@ fil 4, Brauer et al. (2016) #F% A3, 2013 FHEH PM FFHEFEERZELEN S5 %. WHO (2016)
i, MATHEMAHEHMRINZAGTEANE, TEBRLINRRAREK,
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EFRSEMAREITAEA, o, KNERTUEHREZL -—EZRE. BAEA
PM, s 8 PM,, [ 9 B & 52 AT A = ’L/’iﬁ%)ﬁﬁﬁifﬁﬁ’]%*ﬂ’%}uﬁﬁﬁ (Zhang and Mu,
2018), AMBEREWNERAEMPINES, ROEANETHHEE, #TZHTXER
1 H .

Fo, TREERWERFE., 7 HFEFREFNMRT, THEIEEANE G
GBEN, BMARAAEFNRTALE, TRKAXBERXEFPERERAGLENHNETE
XKRZ— (Zhuetal., 2014), B, MTERAHEFARBE TR FHREZATRELS

e B

=, BAFETURRZHE ) FEXRAMs, RNEAHTAAERFE S FXR
HHAATE 2T ERR. A, FTEARARIENLRAELR, RERFEAS
H#RAE, HFAEE 2030 FHRABERRBENLA 4K E 10% (Li et al.,
ZMDOMM%%%%ﬁ%kWE%%’%%ﬁA &ﬁ WE, KEW KIS E
FERME R BN EZ B AERET, BhEZAFEGE I EL AR EH W (Lietal,
2017; Sweerts et al., 2019),

AT RS R, ﬁmﬁmliﬁiﬁﬁﬁﬁkﬁ%ﬁ%ﬁﬁﬁﬁF?%%ﬁ
HEHRE, RNSLZANAFE, CHERRTEE LRAARTHZR TR RE
EHMAEN M FHENERBTLEERATLENRE %Ii%E(MaMKm
2019; Schlenker and Walker, 2016; Zheng et al., 2019), w5 F X 7 LL3E E X A 3% 7
TFRMEME BRI T, XA ERMT AT LEDREFRT & LR (Zheng et al.,
2019), XESEMERAATREALEMREY WERATHL L MEFTH, Bl
CE-_AMMEKTHETE (Barwick et al., 2021; Zheng et al., 2019),

RNMAFAREA, AQUEH I I M EZ2RBORTERA P E XN T H B H %
Bw0.05 FH « B (£0.06%), BEREMNGE TR B EHEENTHEIERZ LR
(upper bound), [EHMAH, AN ERKRKXO T HETIRKATTRTRAELER, 4&E
FENTPHAZATERERAT TAZER.C KMNWERTURAB I 2 FERZEA
FRSHMENXEGETAAER.?

RE, RNTETREEZANIAERMZAFTEF RIS L. EMNEAA, X
ERFPESFERNREZAS XM 146 TR, WREFAREXE WHO 758, 2E
BEFHEAHFENSBED 1251 LTR < B, XEBERFL2EERRXEFF T UL XA
72.12 40 T0 L B, XA R R E 2D TT6 T7 vk R A AR HE A

BNWHREEA=ATR. F—, AXETRER P ERTEHERKE® ) HFHKE
it T RAT AT RE R AN, &ﬁ?ﬁ AR E W R R T E KW

Fo, RINWHARFETZATLEFERANA BTN XM, AA XM EERET

O FEWITHEEN. PMdn I Mk 242 3R FKER B H W 0.85%, PMos G m 1 Mrk£2 5%
REEW A H B 1.74%; #E PMo s 8 n — MR #£ 2 S BCRBE R 3 % ¥ v 2.88%; # i PMos 3 i 1 A7
HELSRRESR N HEH ML 3%,

@ Barwick et al. (2021) £ 3, PMo s 8w 1 MpEZ, FETREEFNET X HBm33%, mMEEMRY
22%.,
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BEFLEEHAMNB D B ATH A #EIEE (Graff Zivin and Neidell, 2009; Noonan, 2014;
Saberian et al., 2017; Ward et al., 2016), HANIWARXEXKASATELSFHAMNE S H
FEEEN, AAF-—NAERETIEE,

F=, KNWARFETHREZAXMTERA XN, Aok AL R A EZ it
THEWEEZANIAER, @& F N (RAFMEKEL P, 2012; s MmB i, 2021),
4P o B % ¥ H (Zhang and Mu, 2018) Fn = K 4 L £ I L # (Ito and Zhang,
2020) BHEWREZAMIAER., RINWARARER D EFWAZED R, Fit T &
TEARFEERAMNEKE B F G EE N7 RNEERE N HHERK,

AXHRBALAR LT E_HANAAXEANHREFNEIELE; F_H2NE
WHl K FUMHPRTELMER; FAH S ELERMIRE L.

=& Y

AXfERE P E 144 MR KL FIRT 20184 1 A 1 BHE 20194 12 A 31 Hey A &
B (FPHEH, ARZAFLEABRTEREIEHEN S, BEAGHFUTEA%K
BE: RTEROEERNEHEREE, SARELRBEE., ALLAHEELEURLNA K
%

() RTERBIER D BHEREE

MTEROER A EFEFEEREEREN T E R A HFH XK (China Electric
Power Research Institute, CEPRD ., E X W K& & 8 dh o052 & B RE S H
HE RS BN, CEPRINE A B EFEHLBEREG LB ER Q0 RFEN P REZ R
MEggwk, XEFRBER2EXENRXEFRNE B FE. CEPRI g & MNEH/T
2018—2019 SF AT HE R B HHE, XUEERELETHRE 2N EEHERE
kB ENmE . Q CEPRIMBE A HFAB TS EWMREZXNERA 7, 114K
FERAFPWHAGERER LA MRXENE A HRRAL., BRNEAENRTHERA P
HEFPHE A B R ERNWRMEBELE, AXBEERTERZXENEEFHE I ¥ F
KF

(D) ZAREHER

FAMBEHFEAREAEERTHEIZAMEREK (AQD., TEFEPREMEZAR
BEEQERGE. RNATEHAATERAANBEISARERE (AQD REFEEZAR
EXE., AQU It HEBM AT ARG EMEKE: @4 PM,., PM,;, NO,, SO,, CO
10;, AQL R T HE LRI AF LMW BME, HRELTHRAME,
HLIETTRNWHFATEIETEZZEIWN A HRL, EMNAA, FRAHARER
RRBWFTEME Os, HiL 31.8%, HKZ PM,;f1 PMy,, 244 230041 19.6%, %

O BAEZ MADHMRT, FU010FATEEREHE, BHEATL 50, FEATWHE A 56.6%,
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o A AEH 21 6% RS H SRR AR (P AQISS0). A A 2 E T A

27 112
PM,;
PM,,

TeT5 %) 18 441

0 5000 10 000 15 000 20 000 25 000 30 000
B 1 20182019 EFAYTEABRENEESTEYN»HER
H: MAREAIRAPIREL L ETETTLINERT. AT LEDM BTN ERE S S THAS, TE VAL
ReWMEHMHIHHAULEZET LY,
HTAENZARERSE (AQD 24 FEER, W TETHRINNWETEREHR
b B R B #F R 5 R At E%JE)@%&.E’ KATE B % 2 T PM, f2 PM, s st & ) %
% .

(Z) AE4HEHER

B2 %EREFEEZXHFERE E PN (NCED % A #y Global Surface Summary of
the Day (GSOD) ## % . GSOD & ¢t 7 F E AT £ A L WM 35 6y 3 @ 5 0N &K
o WR-AMTAENAELANM3E, RN EZRT AL EM LI AR FHME,
FREENZRTYRNALELBNNE., AXARNALZLAHLTEQAFRE. N&E
EHEUNRAEARATLEE (W. . F. F. §8). ki, RANZMEH GSOD 9’3%
BREBERETHL T A EE.C

() R E %% &

(EEXAEFELEFL (NCED ##TALZAMEN B ENEHHE.© X A HEE
RUETHESAR Lk, UEAy @k, ki ke e F 5 R &R .
M B EEZ 02 359 .0 RNABFIHARERSINRN AL LY RN E G
W, WRBAXRB K SHRNE A E—A, WHBETFHAREZAWANEAEL L BN ER
A

XIRETEELTEWNHARREITHER

O MMEBEREFZEMRBEITESY, iTE AR # N http: /bmenoldy. rsmas. miami. edu/ Humidity. html
@ ¥k E NCEI'E 7 W3k, T#HH A https: //www. ncei. noaa. gov/access, 4 [ B 8] : 2020 45 10 A 20 H,
@ AL W sE R R B E R 30 24 1 K.
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x1 #HiRtEgit

RE HAE H1E AR IR i /NME A
% 7 Elec (kW -« h) 83 940 11.48 2.88 5. 66 25.79
H b, WK Elec (kW » h) 83 330 11.91 3.29 5.63 27. 38
KA K Bz Elec (kW » h) 82 312 11.01 2.75 5. 80 24. 31
PM, 83 940 77. 60 56. 68 4 1588
PM._; 83 940 42.75 34. 15 1 536
AQI 83 940 81.58 43. 88 10 500
IV_PM, 83 940 36. 98 39. 63 0 654. 02
IV_PM,_; 83 940 20. 87 24. 66 0 438. 97
1V_AQI 83 940 39. 21 36. 71 0.01 519. 99
HBE (O 83 940 14.12 11.19 —32.89 35.11
R (m/s) 83 940 4.99 2. 74 0 42.1
W& (inch) 83 940 0.12 0. 36 0 10. 5
A A8 83 940 64. 68 20. 26 5. 42 100
% 83 940 0. 10 0. 30 0 1

il 83 940 0.30 0. 46 0 1

E 83 940 0.03 0.18 0 1

=21 83 940 0. 00 0.02 0 1
E% 83 940 0.01 0.08 0 1
HDD (°C) 83 940 0.39 1.16 0 9.11
CDD (C) 83 940 2.36 5.16 0 40. 89

. HDD #1 CDD 45| % 7 B £ #| #3541 (heating degree for a day) Fn H JE #] 4 35 4t (cooling degree for a day) ,

=, RIS R R

(=) I ERAEE

BNERARXEERE BRI AT REAMTERA P FH BB EW

AL EWT

Eleci,y=a,tai * Pollution,, +8 » Weather; +6 e 704 T i »

B, #

@y

B, Elec, W HBBEE, UEATHRT i $d RWFERA P EH A B EE. Pollu-
ion, REHER, CRTMT i Hd ANESREAF, RERNA=AZEXRKE,
28 H AQI. PM ik JE 1 PM, . & .

Weathery R A %MWL &, HRAA, BE. N#E., BWEMMEEZX

AR &

Hogw ERWE I F (Bessec and Fouquau, 2008; Akil and Miyauchi, 2010), I
BE 2T EWNY A ZELBE (Arceo et al., 2016), H UL RAIE FFAE A d
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HTEE. R, HABE. PREUNARERLZZEN _AR.C A RMNEEHT
RERRULE, BFETH. TS, F4. REFTE,

HTEBRFRERK, RINS5H Agarwal et al. (2021) ik, £ 7 “W¥-
F-F” EEBNA “BE (R BERE, B4 “WMT-F-A" BTN T UEED
BHW TR LM TN (BFEFE, ARE AT RAMNEZSHEITERNY
W, w2018 FTEELZ WA LERMAE. ENMAMTHRERAKRKEMETHELE,
B HE (R)” BERRETUEMA LTI RN M E R AT R ST
A EE AT ERW RN RIR, Pl TR E A RN,

%% Agarwal et al. (2021) @y, ®AIEA X E R X (two-way cluster) #7
B, WAAEENRERRXE “WRae” B “BE (X)) BE, WBRFIHHEXFHK
oyt AR 4 R B B R,

(=) AR K

BREMNMAZLEEA FEH T RAFOEZRE, UATHRES TR E K
U ERGE, ELRAMEHFRT R T 2BANEE AN BEAEHERT RN RIZ.
WAMRREEEA=A. $—, BRXEFAA. i, ANBRHRTOBEHEE, AMNE
HOBRIPENEFGHE, AMYHMEXERIHR. F=, THRAEXWERAL, &
NFEREGHIRT, TREAGEANBIRLES, BN TRAAEFTHMTLE E,
HTXKARBEEmTEHRE, AR TR IBEFNRG TSR EZATLEELEN
Rl FZ, RAFEAUREY M ) FEXRAMSE, ROEAGAAERTE L FX
HATRE It 2 7 £ RIR

BNERATERERZBALERNAE. 2ERAARR, RNEAERRTET LR
HMTHEARTENREETEBRMALN A THENERRT Y EZRTLEMRE
W T B4 & (Schlenker and Walker, 2016; Jia and Ku, 2019; Zhengetal., 2019), &
TR AAE B R 3 T 6y 7T et fr B B AR T, X OF B AR T B T R AR E A R T 4
4% 7# (Zhengetal., 2019), XEHAENTR AR TR BLHEMEZF W E AR T W
HeFEFITH, AR —NEENTELE (Barwick et al., 2021; Zheng et al.,
2019, THAXE AV) Ak w T,

IV,-d:ijax(cosﬁ,-dj, cos(£ 45°)) X Pollution,, /e’ , 60km < d,, < 300km,
Hob, Pollution; ZWWj #d RWERGREMKE. Oy W BARMT 1 % d K89 M LA
B j Bl BRI i 9T M KA. dyRom AR IR ZE WS, B
AET R, RN 5H Zheng et al. (2019 ey ik, HKR T HEE B AT ¢ 60km DL &
300km DA EY IR T . By #E B 60km AW B ANMT T2 E A BREF FHEFE W
MKMW, TIIEH 300km LA THENEFATTRETIAEZENRE.Q &E, &N
HEIOERNEKATEAARNE. RINEEREERRI M EHL N m i EiHE R,

O fl, LEBEEMKE, REARCHMERBENTEME S YEERGH, REABRKMoMAREN £
Frm e, RABEHEBEENHEEARLEE “U” B (Lietal, 2018),
@ WBEHEWNEZETLUASE Lai et al. (2021) F¢ Zheng et al. (2019),
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%% Zheng et al. (2019), RMLH TRHECUERT AT ENHME T £, HP,
W AFEARMT, MHT B, C. DFE J4FaMb, HLkxr U RANEFMNE. B
RSB ANRCEXENENEAL,NTIOE, ETAABHARNZTAREND T
A W cosO, X Pollution, /e’ , BHE, CEH ARTHNE SR T ROELNEA 0.
KT, IANCHERAFTEHANZAREZ RN, RNEABRCHEZARER
BEBW M FIME ANZARENTELE, 54, RINWITELTEREFTGHE DM
E, BADWEABILT 90, EBEH A BT 300km,

., % dE % R

(—) &R

K247 HMMET AQI. PMfo PM, st MW E K RER PR HEH D W,
FHEAABHALNBRETEERE (REERTE®) XN ER K/ LR GRF A
) it ER, RMNAR, XEREHERE T Hib/cgiR, BREKT FoHX S
BT EELARBEERNG, BAEMNENEREGERNERE VR ELERME.

K2ERRN, AQIL H¥wl, 2R3 HMTERER B E T B 4 H % w0.001
TR, KM, PMf8 PM, s BT BE., INEREZFLEXH, AMTEAF LR
FHEUENZAMEGE (HWUHEMWAQI BHEAEMENEZTARESZR HABEEF
ERFABATH.Q BWERKR, AMASHAQI R, REWERAREL R ENRS
FERAMNBD FAHAT, #MFRTRER I HFENE ., B, AQI WitERAT
FTEFLEMEKE, B PMy,. PM,5;. NO,, SO,. CO #10,, AQI # #{E H & T
PREXFRGWRE, IR AR BEPRRANE, B, X AXTEO4RER
AEFNBHBRATECNERAEARAT N AQI hit#. B 1 X%, AQI Wit &E +,
3.8 R B E s E, A 19.6%F1 23% g K% &1 PM, % PM, k%, THEH,
HAHENERAQI T ERE, XEARFEHMLER, KT hHERE LWZRM
AQI XE B ., Wik, RATEAWME PM ft PM, , ¥ REBHEHRWEER W, R
MbEMFRTIRAAXR ASHTFRETHAEET LN RER B FB WM EITLER,
KA FHAFTENWEHBAE, ERHARENGEHRAEEARTEX LB EH,

2 TEERIAETERAAFYRAEENEM (OLS)
WAREEE. Elec

AQI AQI PM o PM, PM;. 5 PM;. 5
(@9} (2) (3) 4 (5) (6)
Pollution 0. 0010** 0. 0010 0. 0003 0. 0003 0. 0002 0. 0002

(0.0002) (0.0002) (0. 0001) (0.0002) (0.0002) (0.0004)

O RHWFRIEAL, BEHAR, MEREEXH &, RAMEEZFTE(ZFF) (FF) BH C(htips: //ceq.
ccer. pku. edu. cn) T,
@ MFEIxALMET AQI ERX R EUREZH A BAT N .
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(ZF)
WAL E . Elec
AQI AQI PM, PM, PM,. 5 PM; 5
(@D (2) (3) (€Y (5) (6)
Control = P i = P =
City-Year-Week FE 7z 7 7 = 7z =
Day FE = P P % s 7
N 83 622 83 622 83 622 83 622 83 622 83 622
R-squared 0.942 0. 942 0.942 0.942 0.942 0.942
Cluster one-way two-way one-way two-way one-way two-way

R Rl kR 10% ., 5% A 1N B FERAT, B4 K
AREEWTY. BHEBLZAFERAFARA (M .5. 5. 5. %%
B, &R FHEHR.

R3METHMARAN—FEWEHER, Panel A W% —HEEE, E2REN YR
MBI T R AE B ARIRT R, B AR T 8 AQIL PM,, fn PM, ;s 4 Al 5 MU0 T 8 AQI.
PM, #8 PM, s 89 B F3E 8 % E A%, B Kleibergen-Paap rk Wald F it E4HE % T %
TARERFE, Panel BAE —MBEEFALER, ZREH, AQI HFH w1 N2, 27K
BHIMTERA P FH R A F A 0.0012kW « h, PM, ft PM, s it & RKA T B
. TAZEEANERGRENINERE B, ATETHE, BNEEIHTHER
HATARER. W AQI HFRE 1 M ZE, 2 FHMTERA P FHE N HEFH
0.053kW «h, 2 0.06%, FEKENZ, I TREBRJHETH BB TEHHEX
H, BREMNEHHEREZATEFRUB A EREENRE G HEX HN LR Cupper
bound) .

BEQHEFHEL. RE, BWE., BEUKX R
). AXEHEABPIHBRAERREN 5L 24

R3 ZEEFEIAPHERAAEHRABEENZIE (2SLS)

Panel A — M BEEEER

. AQI AQI PM,, PM, PM; ; PM; ;

rE (D (2) (3) (4 (5) (6)

IV_Pollution 0. 3100 0. 3100 0. 4179 0. 4179 0. 3779 0. 3779
(0.0158) (0.0177) (0.0346) (0. 0390) (0.0179) (0. 0204)

Panel B ZHhEEPEER

WHHERLE: Elec

EE AQI AQI PM PM PMy.; PM,.5
oy (2) (3) ) (5) (6

Pollution 0.0012""  0.0012""" 0. 0001 0. 0001 —0. 0004 —0. 0004

(0. 0004) (0. 0004) (0.0002) (0. 0003) (0. 0005) (0. 0006)
Control & = b = P Z
City-Year-Week FE 7z 7 7z = 7z =
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(EF)
Panel B B A
WAL & Elec

& AQI AQI PM, PM,, PM;_; PM;_;

€)) (2) (3) (4) (5) 6)
Day FE -3 = b b = =
N 83 622 83 622 83 622 83 622 83 622 83 622
R-squared 0. 037 0. 037 0. 036 0. 036 0. 035 0. 035
Cluster one-way two-way one-way two-way one-way two-way
K-Prk F %it & 385. 704 305. 729 146. 010 115.013 444.137 343. 860

Eo A Bl R R 10% ., 5% An 100 B E AT,

RABRTTXMFPHEA BN TR TREARXER I H RV HNEITER, THK
A, BEFENZATEBREERAFERFE/S0, B EERRXERJHAAT
EFAGENENBERAABRTRAEAER. PEERRKG T RABATHH — N6
WERERZFRERSMHEN LY, X4 5 Barwick et al. (2021) it B BB & oy = K75
B iy BB T KA — B

R4 XHHMGHTEREER

X Hh & VS EEE SNl A
20182019 - B

R X TE F R Mo IV AQI: 0.06%
iR &

) HE s AR EKE (2013 £

Yi et al. (2020) . ) # R IV T
Fa 2015 47, K E-FE B
£ E R B 2013—2018 £ R £ B & PM,;5: 1.74%

He et al. (2020) R IV
/N EE L H R AR PMio: 0.85%
% [E 2017 4 7 A —2018 % 3 F 853

Eom et al. (2020) L Mo IV PM, 5. 2.88%
AN RE Hy N Bt A B AR
Hom 2012 £ 9 2015 £ 12 | T EHLAE (KKIEE.

Salvo (2020) PM;s: 1.31%

KIE-F Bw ) % BdE
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(Z) ZRFEARBENELESH
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R5 AQIERERMEFRRAPBNEENZMN

Elec log(Elec)
% E
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(0.0449) (0.0033)
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Cluster two-way two-way
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BMEAA, FRMWEF, FTHEBRHAQI Xu HHANPHREIHEAINI3FE. Rk TH
HRAP, EXRFLEFENITE, AMALLEZNETEKNRE, UMBAEE
EERGEFT, NTTRABEFHE A HH AT,

x7 IR, ARMTHBREZSKSEMBAHEEHRM (2SLS)

WHHERE: Elec

T H Ji & e FIfEH I1H FTEE
T E (Ao 3f) (3>
(D (2) (3) 4 (5) (6)
AQI 0. 0007 0.0010* 0. 0010 0.0012* 0. 0006* 0.0020*
(0.0002) (0.0005) (0. 0008) (0.0005) (0.0002) (0.0009)
Control = b = = = =
City-Year-Week FE Z = i< = % Z
Day FE = z - =
N 56 906 19 412 5718 23 725 66 174 16 436
R-squared 0.062 0.023 0.071 0.036 0.066 0.058
Cluster two-way two-way two-way two-way two-way two-way
K-Prk F 4t & 265. 167 41. 046 72.000 90. 808 303. 684 87.483

E R E T 0%, SR INMEFRAT. AABEMTHEE. ARMTIRE N E BB KRLE, B
HREFRELFEWARBREL AN THE .,

HT#—FRE “TAFLLFRREFR T ENBATH” X B, RNEH L
BHEE20184F 10 AZ12 A 2 R FNEABELER T ANEAAHKUBRR AT SR
MFERPAARKN T, WXMMETHEERE. RNLIA, AQI H##RE 100 £ F &
FRMPpAFHEKBD L 20 8, EARBEEFD, THOWEHEFEAMA LET
WEAREBELRE (RABMN EET AQI HME N 43, ZRTLEFHATF—AQI ¥
8 81.6), AT-F#HEX LT ERME & KB KR,

() FHEZAXNERG B RAK

REBRNUHETETRTRXETLT AL VB EAEEENFEZAINER. A+
AQI ¥k 81.58, B =K HEXE WHO HLE WAk (AQL AR5 T 200 R, 1K
WERA P EFHE B EE LR 0.074 kW « hy, F3w 5 H % 2@ 26.97 kW « h,



1878 Z 9 = (F D % 23 %

PEEREN AN EER0.542 0, AR ENKENEBRRTERA F RESET
HEH 146 THRE, REFAARLEADEEETEHELIMR, PELAH LU LKEF,
WRERFEXE WHO 7, NAEFFEABFEHELHD 125. 140 kW - h, X4 E
REAEREFHEFEETURD K 72.12 L TN & T IT L,

R, BNMHETZAFLERHRNBE A FEHEH KT ROREHR. RNSEEAAE
(2020), FHAERBEZEARFELETEH FEITHET 2018—2019 4 + B o 4 sk H 58 2,
B 616.71 g/kW «h, R ER R EHXE WHO #r8, N A2E®HHFHE2ED 125.1
kW «h, XERESWD 776 Frf i sk, &4 E 2019 FHhApHRLE 981
# 0.08%.,

B, B EE L

AXURBEAZRTROTELE, AAEBXRERNYE®R R FHF XK (CEPRD
THNEDHFREETTEZATEAERZEALN T m., RINWFARLELNA. AQL#F
B I AR Z S S EORT E KA P8R oy F 4w H R 0. 05kW « h (50.06%),
B AT A it ey O M E e B SOl R E TR Cupper bound) . B3 A E R AR K B
BHETARSZRRTRAZER. IURRFEFRERAWET LH KA. RINE KA
AMEABTHLHEEZATEREN MBI mE., RRESTERA, AQLE L B F
EEHAEBEROEHE, EXRNERATHULEE, A, AQIHE 2 EFRS
BRANERMEDHERE, EXREKNEROEHALE. LH2MER, AQLXER &
NH B E R BLRD B RPN E S B E LI,

RE, RNHETHEZANIARERMEZATEF RTINS L, KNAA, X
ERPEFERAREEZAS LM 146 TR, mREZAMELE WHO 78, 2E
BEPHEAHEFN2BMD 1251 L kW« h, XEARFLEERZXEFFETUD LA
72,1220 B, E B ERE QWD TT6 TR T B

BNWAREARBNREENL., F—, HTEZRTREME N HEZI N FAEENS
ERBEAE, B CRATREG RAFRE R RLR RN EFRENEA
TR, RAMZ AT E AT REEE, B B KEILH e %%
EEMAF, AEI PP BERRFEEEH ). F=., BELAFTEHR 2013 FUXDT
ZALTRAZENZRTRENPERE R, ERNLAEREE RN T R TR
RAEFE EATREEZFD . RFNZH - S AZAFRHEREAENEZ TE,
REAMNBTEABRER, UREBAZATEARENRE, IXREKHAN T X
RECAHEREENE XL,

K F LK

[1] Agarwal, S.. Y.Qin., L.Shi, G.Wei, and H. Zhu,“Impact of Temperature on Morbidity: New Evidence {rom
China”, Jouwrnal of Environmental Economics and Management, 2021, 109 (5), 102495,

[2] Akil, Y.S., and H. Miyauchi, “Elasticity Coefficient of Climatic Conditions for Electricity Consumption Analy-



% 5 4 Wil —%. ZRFE. BT AMZER LB 1879

sis”, 2010 International Conference on Power System Technology, 2010, 1-6.

[3] Arceo, E., R.Hanna, and P. Oliva, “Does the Effect of Pollution on Infant Mortality Differ Between Developing
and Developed Countries? Evidence from Mexico City”, Economic Journal, 2016, 126 (591), 257-280.

[4] Barwick, P.J., S.Li, D.Rao, and N. B. Zahur,“The Morbidity Cost of Air Pollution;: Evidence from Consumer
Spending in China”, NBER Working Paper, 2021, No. 24688.

[5] Bessec, M., and J.Fouquau, “The Non-linear Link between Electricity Consumption and Temperature in
Europe: A Threshold Panel Approach”, Energy Economics, 2008, 30, 2705-2721.

[6] Brauer, M., G.Freedman, J.Frostad et al.,“Ambient Air Pollution Exposure Estimation for the Global Burden
of Disease 2013”, Environmental Science Technology, 2016, 50 (1), 79-88.

[7] Chen, S., P.Oliva, and P. Zhang, “The Effect of Air Pollution on Migration: Evidence from China”, Journal
of Development Economics, 2022, 102833.

[8] Chen., S., P.Oliva, and P. Zhang, “Air Pollution and Mental Health: Evidence from China”, NBER Working
Paper, 2018, No. 24686.

L9 BRMb, kA, “ZAFLEFHAEFF —HTHERT) BN ZELN, (BFF) (FFD, 2020 % 4
B, # 1315—1334 7,

[10] Chen, X., C. M. Tan, X.Zhang. and X. Zhang, “The Effects of Prenatal Exposure to Temperature Extremes
on Birth Outcomes: The Case of China”, Journal of Population Economics, 2020, 33, 1263-1302.

[11] Chen, Y., A.Ebenstein, M. Greenstone, and H. Li,“Evidence on the Impact of Sustained Exposure to Air Pol-
lution on Life Expectancy from China’s Huai River Policy”, Proceedings of the National Academy of Sciences ,
2013, 110 (32), 12936-12941.

[12] Brakfh. o, “AFEFEZAEN: RETEFSNEBRIER", (BREF), 2012 55 4 8, % 140—
160 T,

[13] Deryugina, T., G.Heutel, N. H. Miller, and D. Molitor, “The Mortality and Medical Costs of Air Pollution:
Evidence from Changes in Wind Direction”, American Economic Review, 2019, 109 (12), 4178-4219.

[14] Ebenstein, A., M. Fan, M. Greenstone, G. He, and M. Zhou, “New Evidence on the Impact of Sustained Ex-
posure to Air Pollution on Life Expectancy from China’s Huai River Policy”, Proceedings of the National Acad-
emy of Sciences. 2017, 114 (39), 10384-10389.

[15] Ebenstein, A., M. Fan, M. Greenstone, G.He, P.Yin, and M. Zhou, “Growth, Pollution, and Life Expect-
ancy: China from 1991—2012”, American Economic Review, 2015, 105 (5), 226-231.

[16] Eom., J., M. Hyun, J.Lee, and H. Lee, “Increase in Household Energy Consumption due to Ambient Air Pol-
lution”. Nature Energy. 2020, 5. 976-984.

[17] Eom, Y.S., J. O.Kim, and S. E. Ahn,“Measuring Willingness to Pay for PM;, Risk Reductions: Evidence from
Averting Expenditures for Anti-PM;, Masks and Air Purifiers”, Environmental and Resource Economics Review ,
2019, 28 (3), 355-383. (in Korean)

[18] Fu, S., V.B. Viard, and P. Zhang,“Trans-boundary Air Pollution Spillovers: Physical Transport and Economic
Costs by Distance”. Journal of Development Economics, 2022, 155, 102808.

[19] Graff Zivin, J., and M. Neidell, “Days of Haze: Environmental Information Disclosure and Intertemporal
Avoidance Behavior”, Journal of Environmental Economics and Management , 2009, 58 (2), 119-128.

[20] Graff Zivin, J., and M. Neidell, “The Impact of Pollution on Worker Productivity”, American Economic Re-
view, 2012, 102 (7), 3652-3673.

[21] Greenstone, M., and R. Hanna, “Environmental Regulations, Air and Water Pollution, and Infant Mortality in
India”, American Economic Review, 2014, 104 (10), 3038-3072.

[22] Hanna, R., and P. Oliva, “The Effect of Pollution on Labor Supply: Evidence from a Natural Experiment in
Mexico City”, Journal of Public Economics, 2015, 122, 68-79.

[23]) s, R, ““FH WEX —FNFPHRAZARMETREFRAE, (EFF) (FF), 2021 £% 3



1880 Z % ¥ (F fD % 23 %

B, & 755774 W,

[24] He, J., H.Liu, and A. Salvo, “Severe Air Pollution and Labor Productivity;: Evidence from Industrial Towns
in China”, American Economic Journal . Applied Economics, 2019, 11 (1), 173—201.

[25] He, P., J.Liang, Y.L.Qiu, Q.Li, and B. Xing, “Increase in Domestic Electricity Consumption from Particu-
late Air Pollution”, Nature Energy, 2020, 5, 985-995.

[26] 0, MEE, REE, K&, "REBITLRFRTHEEZARXRZRHL”, (X2 5HFFM), 2020 £
% 20 %% 6 4, % 2343-2350 7.

[27] Tto, K., and Zhang, S., “Willingness to Pay for Clean Air, Evidence from Air Purifier Markets in China”,
Journal of Political Economy, 2020, 128 (5), 1627-1672.

[28] Jia, R., and H. Ku, “Is China’s Pollution the Culprit for the Choking of South Korea? Evidence from the Asian
Dust”, Economic Journal, 2019, 129 (624), 3154-3188.

[29] Lai, W., H.Song, C.Wang. and H. Wang, “Air Pollution and Brain Drain: Evidence from College Graduates
in China”, China Economic Review, 2021, 68, 101624,

[30] Levinson, A., “Valuing Public Goods Using Happiness Data: The Case of Air Quality”, Journal of Public Economics .
2012, 96 (9-10), 869-880.

[31] Li, X., F. Wagner, W.Peng, J. Yang, and D. L. Mauzerall, “Reduction of Solar Photovoltaic Resources due to
Air Pollution in China”, Proceedings of the National Academy of Sciences. 2017, 114 (45), 11867-11872.

[32] Li, Y., W.A. Pizer, and L. Wu, “Climate Change and Residential Electricity Consumption in the Yangtze River
Delta, China”, Proceedings of the National Academy of Sciences, 2018, 116 (2), 472-477.

[33] £, KIFA, "EAFENBRIN — ETREGFATR RTRENTE”, (EFHLE), 2019 F£% 6 #,
# 168—182 7,

[34] Liu, T., G.He, and A. Lau, “Avoidance Behavior against Air Pollution: Evidence from Online Search Indices
for Anti-PM; 5 Masks and Air Filters in Chinese Cities”, Environmental Economics and Policy Studies, 2018,
20 (2), 325-363.

[35] 3k, BH#E, “YEFEXRREHRD? — REZAREFRNARENELA LR, (BFFHA), 2019
EE 120, #3854,

[36] Noonan, D.S., “Information, Avoidance Behavior, and Health; The Effect of Ozone on Asthma Hospitaliza-
tions”, Policy Studies Journal, 2014, 42 (1), 122-145.

[37] M. PR, "W, BRST % B R BT, (FEER), 2015 F£F 9, £
32—51.

[38] Qin, Y., and H. Zhu, “Run Away? Air pollution and Emigration Interests in China”, Journal of Population
Economics, 2018, 31 (1), 235-266.

[39] Saberian, S., A. Heyes, and N. Rivers, “Alerts Work! Air Quality Warnings and Cycling”, Resource and En-
ergy Economics, 2017, 49, 165-185.

[40] Salvo, A., “Local Pollution as a Determinant of Residential Electricity Demand”, Journal of the Association of
Environmental and Resource Economists, 2020, 7 (5), 837-872.

[41] Schlenker, W., and W. R. Walker. “Airports, Air Pollution, and Contemporaneous Health”, Review of Eco-
nomic Studies, 2016, 83 (2), 768-809.

[42] Sweerts, B., S.Pfenninger, S.Yang, D. Folini, B.van der Zwaan, and M. Wild,“Estimation of Losses in Solar
Energy Production from Air Pollution in China since 1960 using Surface Radiation Data”, Nature Energy, 2019,
4, 657-663.

[43] Tong, Z.. Y.Chen, A.Malkawi, Z. Liu, and R. B. Freeman, “Energy Saving Potential of Natural Ventilation
in China: The Impact of Ambient Air Pollution” Applied Energy. 2016, 179, 660-668.

[M4] EFE, FieE, "ZA7% BEFTHSETRA —ETAR, CERPBLELNRIAZEWANHR”,
CHFFR), 2020 £4 12 ¥, % 80—97 7,



% 5 4 Wil —%. ZRFE. BT AMZER LB 1881

[45] Eok4, BRE, kt, TH, “SRFL5REAEY. RAFES B R ARENIERE", (FEHER),
2021 A% 3 81, % 19—33 W.

[46] Ward, A.L.S., and T. K. M. Beatty, “Who Responds to Air Quality Alerts?”, Environmental and Resource
Economics, 2016, 65 (2), 487-511.

[47] Wilkening, K.E., L. A.Barrie, and M. Engle, “Trans-Pacific Air Pollution”, Science, 2000, 290 (5489),
65-67.

[48] World Health Organization,“Ambient Air Pollution: A Global Assessment of Exposure and Burden of Disease”,

2016.
[A9] B ap R, sk, “ZAFEHEN: ETEREEEN 27, (HRE5F). 2014 £% 12 8. § 162—
188 7,

[50] Yi, F., H.Ye, X. Wu, Y.Y.Zhang, and F. Jiang, “Self-aggravation Effect of Air Pollution: Evidence from
Residential Electricity Consumption in China”, Energy Economics, 2020, 86, 104684.

[51] Zhang, J., and Q. Mu, “Air Pollution and Defensive Expenditures; Evidence from Particulate-Filtering Face-
masks”, Journal of Environmental Economics and Management , 2018, 92, 517-536.

[52] Zhang, X., X.Chen, and X.Zhang, “The Impact of Exposure to Air Pollution on Cognitive Performance” .,
Proceedings of the National Academy of Sciences, 2018, 115 (37), 9193-9197.

[53] Zheng, S., X.Zhang, W.Sun., and C. Lin, “Air Pollution and Elite College Graduates’ Job Location Choice:
Evidence from China”, Annals of Regional Science, 2019, 63, 295-316.

[54] Zhu, Y., Y.P.Li, G.H. Huang, and C. Chen, “Electric Power Systems Planning in Association with Air Pol-
lution Control and Uncertainty Analysis”, International Journal of Electrical Power & Energy Systems, 2014,

61, 563-575.

Air Pollution, Avoidance Behavior and Household
Electricity Consumption

—Evidence from Prefecture-Level Cities of China

CHEN Hanyi
(Dongbei University of Finance and Economics)
SHI Tie
(Jiaxing University)
WANG Linfeng”
(Nanjing University of Finance and Economics)
ZHENG Angang

(China Electric Power Research Institute)

Abstract: Using the daily power consumption data of Chinese households from 2018 to 2019, we find

one more standard deviation of Air Quality Index (AQD will increase the daily residential electricity con-
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sumption by 0. 05kW « h. Thus the willingness to pay for clean air and the additional losses caused by air
pollution are estimated: the households are willing to pay 14. 6 CNY annually for clean air; if the air quali-
ty reach the WHO’s standards, the country’s annual power consumption would decrease by 12. 51billion
kW « h, which means the residents would pay 7.212 billion CNY less annually, what's more, 7.76
million tons of carbon emissions generated by electricity sector will be saved.
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