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Abstract

This paper selects data on air quality and commercial housing sales prices in 289 cities across the
country from 2010 to 2018, and builds a hedonic price model to study the impact of air quality
improvement on commercial housing prices, and then estimates the marginal payment that buy-
ers are willing to pay for clean air willingness. This paper found that the concentration of PM2.5
has a significant negative impact on the sales price of residential commercial houses. For every
one percentage point decrease in the concentration of PM2.5, the price of residential commercial
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houses will increase by 0.11%. The economic value of clean air is calculated to be 14.22 ¥/m?2. In
addition, the impact of air pollution on housing prices has regional heterogeneity. In low-central
areas, low-price areas, and low-population areas, the negative inhibitory effect of PM2.5 on the
sales prices of residential commercial houses is significantly stronger. Through the intermediary
effect test to further explore its influence mechanism, it is found that PM2.5 can negatively inhibit
the sales price of residential commercial houses through the channel that affects the size of the
urban population.
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1. 53|

TR, MEREZFHSMmEERE, BREREERERE, FROFRZE IR H S, B
I CL B AR EEIAEE, noR ARSI R . 2019 4E, AAMEIMEL (2019 FE4E KSTTRBA
TAEZ ) B, 73 & L SE M R s B TR, RREEE R AR, SmEL (T
R LR TR = AEAT BRI, IR R KA A B . AR (2020 1 ARSI ELRAL A ) 5 2020
. A 337 MRS UL BT, BREE A AU B A AR IR T 5 Lk 59.9%, Lk 2019 4F T 13.3%, 4
VA BRI B0 2020 4, S PR A T U R R A N IR AR R, FEAR S SO R L,
SR DL BT R A B ) BEUAEZS SO s, SR P [ A I EE OB AR, RE SR K AT R
e BTt RN . EBUN— RV ORECE IS A )&, BB E G Y T
RIFAESHE R 5 B A, FEERE AN RAEGKFRERE, 5ERSHREFENEEHRE
FYUPH R AR, OO 938 0 b e o5 B ot i B s e B2 E R R . Bk, 72 AT
A NS R E AR IR R HR A4, WE 7SS s 0 e, B S A AT
M, AL BRI S E IR N ISR R, BB A e IR G e B N
SR
2. HEkERid

AT, BN EAE SO 2SR B E VA ik R B =R — R 2U5 E E R AR B R
AR5 38 AR VT R B AL TR (LSA) . Zhang 25(2017) 38 5 AR v B A AT 70 R B, MAEIE R A 258
TLIm? AR ANt B 25 SR R T e R T 0 SE AR RS B[] R T TR 32 R 1D 1) R 1 2% A A
HE(CVM). J i B (2018) R A5 PR B VA S, T A1 45 2 bl v AR 0T 5 1 S A+ = BT
SRR A AT BB Z U8 PP NFRIBE D — R 55815934 74 76, 2016 4 Lifgii 4
AR PR EE I B SO R 200 127C[2] o = RFHEM A AL (E V2 (HPM) o #7% 9645 (2020)i% FH AL —F
FEFRHE, ETREMSEE, TFRRISSEREEREK 1%, EEHMRT 2.46% [3]. BT
T AT AR RN S A ARV 5 2 B2 V5 8 E RS 52, e DL Al S P 35 o B ) 2 0 N . AT
T, FRENFEVERIH B2 AE Gy, @i M@ EABRL, AT SR S AT R, BT
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WA R A 0 E LR R R 2, VAT A SRR T B v A T S

FRIEM RS2 B 5 Rosen (1974)$ i, AR AN & B3 55 BT B 1 — RPVRFIE I AT bR S AT B R
[, 1 Hedonic A (a1 U= 43 BT BRI 0 H A FRARFAE (R I PR S A i IR, DA 25 2 0 JE FR 0T B A 1 52 1
[4] FFRRFAEAN AR R R T BRBEAME VPAl It 0 4 78 (Bl AN I - Harrison 55 (1978)3k FH U Wi (3 55 4 4% 4
0 368 3k RN AR R SR ) B BRI v S RIS AT R, TR ORI, 05 Y 1 B Ok Bl A S YRR
AR BEWCN I BE T 34 N [5]. Chay 5(2005) 78 REAEAN A& A 28 Hhoin N T B AR S 7 K IR ek > — B R B
FIEEERY, B ETF 0.7%~1.5% [6]. Minguez %5(2013)7% & 45 [A] [Rl & B2, 44 25 (R AL e A A
FINFHEM M, DL BN FREAS, B AR IR 005 Jedibr, 005 G bmont 43 55 4 4 5
TR E[7]. AR, [ PR RRAEAN B VAL P85 B B A O ST IR TG & . BRAKAR AR L (2012)
FIH 2008 £ BT E A S 8dE, B FHEN AT S R ESCE AR A B, SR ER, P
e, SRGRIEEIGRRE— AN AL, 755055 # B &% A 99.785 Ju/m? Al a8 A L i8], kid
FIFEHE(2017) 5T (B M g 117 55 =TT 3558 5 3l , J8 5 Hedonic B8 75 604l 2= SR R I &5 3k s, i
TR, PR — AR PM10, 553 RO SR B GE 2 32 35.91 Joim®, AEREIE— 1
PR FER) SO JE I HIIL PR AT R E A 41.65 J6/m* [9].

ASCIEHN 2010~2018 44 [E 289 S INAT A A, £SO SR ALl L, I8 M AR
RAAL, DL PM2.5 AR 2 SR s AT AR bR, B IT 2 0 R SO T R o s R R R 5 1 B S A R R 1 R
e, DA AEAS 6] X3 ) 52 00 4 e PR A AT, itk — PR FT AR AL, SR A M 2 ST s A (1 5
TERIRIE .

3. $EIRERS A
3.1. BENKIRSHEFRIEE

ARSCEL 2010~2018 FFR [H 289 ANIRTT I B A N SUREAS, A HT A SR BN s B AR R
Mo e RIET CPEWTTSIES) « CPERSESHES) « Wind B0 &30 07 BUR GRS
B W o AR SO REAS KR 2 B T R AR EE 1) NIRRT R R RAE A B R AR R A R A R 2) Xt
i AR B KR FH O S B i P $ CPI (LA 2010 S A3 ) HEAT T U0 RSPk Ab B s 3) BTt K% A% B E SHIE
T (O EL

A E IR AT BN A, M SR A2 78 5 4 5 40 4% (Housepprice) (BRLf7: J/m?), ARFE [E 5%
gittfafatre S0 mmBas s, NERMAE. AR, mE B4, T 5 EA SRR
Feo AR SCRETE dt 55 o AR T R B A AR R S RS, B R SRR AN, A B R
5 48 B 4 #% (Residential-Houseprice) A 3 £ % 7 & 55 44 85 4 #% (Non-Residential-Houseprice) $& 7 £ 4 (547
BR: JeIm?) . RO RRAR BN SR, SR HTIR (2019) MIBIE AL [10], AT PM2.5 N2 SR &
M RIS AR(AAL: pg/m®). 2% Richard (2019) W78 59 [11], A SC RO 28 B 3 B & WA J7 T O 6
Fr: 1) SR ERHE: 45 A GDP (GDP) (|ifz: 7). & A H%(Population) (Ffz: 73 N). &N
K (School) (BLAz: Fir/ 73 N)~ &5 N B Al LA B (Hospital) (BLAz: Bt/ 73 N)s 2) 3 Tollkys 4t .-
Tk KR R (Water) (BRAL: J3E) Tolk AL HERUE(SO,) (Fhi7: J3md) Tk A HE & (Dust) (B
fr: JiMg). A TR SR ESTHE MR E, ST RA T (2019) MHF 7t B [12], AR SR
NV (density) (F07r: AkmA AR A28 &, B8R Fo e m i AL .

ARSCHAFEF T 2347 SRAEFELIME AR, K 4 b o 3 T AR S, SR R g vl an 2 1

o
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Table 1. Descriptive statistics of data

= 1 BuEHA Mg

AL HE hifE % /ME BKIE
Residential-Houseprice 4873.86 3457.09 1395.16 55,441.01
Non-Residential-Houseprice 7156.44 4862.89 100.25 50,149.34
PM2.5 37.70 12.17 3.37 68.48
Density 431.21 334.74 5.18 2648.22
School 1.95 2.02 0.02 33.98
Hospital 0.53 0.88 0.004 21.20
Population 477.16 1420.09 19.21 70,033.11
GDP 43,194.81 47,383.14 2027.05 990,345.61
Water 6520.91 7924.60 3.15 93,814
SO, 4.63 5.03 0.0002 57.27
Dust 4.01 19.47 0.0011 600.47

T R 2 3 (Residential-Houseprice.  Non-Residential-Houseprice Fi1 GDP) A #% & ¥t 16 % CP1 (UL 2010 4£°4

S AT T ks T IR AL 2

3.2. REE

FEEBET FER A, AN AR b2 s 0t T3 I A B i A AR J& 1 P B R S g 1 5
W, ZHENAINSTIROTFLITE, 5 FRFE O A BRI A Dy Al PR3 D5 3000 P 0 B2 M ) o B AR . AR S
fir % Hedonic FBEARUEAR, 3% FI A3 3 it o P S BH AR O AR AT 53 204y, PR T V2 1 2 AR PV D ]
AR AL 5 BOOARFE Y 5 B E R br R P A2 AR T D3 (0 F S A SRR AL, [ B 422 A ]
AR T ] 78 RS, A Bt S OO B B, L S R e/ T aRA B, AT S AR B S U7 2R AL 2
PERIEEI . B2 FTHE AR AT

In Houseprice;, = + ¢ INPM2.5, +>" BIn X, + 6, + s, + &, 1)

(DA, | FORFINT,  FRFEN, Houseprice A, R &b BEKE RN, TESSUEWEIT T 4 AT
s B R R AR R A A B A . PM2.5 S IR AR BT X ARSI AR R, SR
TR A EE R & A GDP. BN, 5 NS 7 NBE Rl BAERE, R s olkys Yt
LA R TR R Tl = EHEBCE . TR a0 AEEEI; o AR HIRT 2
THIASBAI RS R R 2 s g R BRI TR AR I B R 3R, e ABENLARZN . [V R L oy BB
FEIARAE ERAE B AR T, PM25 B0 1 AN E 8, BB AR AR S 1 4 e 24T 55
I 72419 Houseprice , PM2.5 HISSE 2 9 PM2.5 , K4 (1) ST HE 5 HH 23 S5 B 28 e 44
WX PM2.5 34T R al*(Houseprice/PMZ.S)‘ .

4. SEUES T
4.1. EfEMEFER
% 2 N PM2.5 X b B A B R s ) IR S5 R, ZE(1)~(3) B AN EE (4)~(6) 5 43 il s W & XA
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e it B A AR 0 i s A B AR BB R . B () AR (4) AR AN I i AR B R 25 R, BB (2) 51 A B (5)
BN T & ERFAEAS &, 55 (3)F AN 56 (6) F1 RIS I N30 117 R AR AN Ty et il 45 1) AR . AR
E, PM2.5 XHEER &R SN H B AR R, i R R D R R B A B E A R
o AT R E M AR AR R R 20 8-0.11, B) PM2.5 &R FE 1%, (R & AL
WM LM F SR TH—0.11%. % b SRR HE G040 1 28 2R DA 5 H AR B A 25 SR B4
BN 14.22 Je/m?, 78 BRI R N A BRAR — AN B ) 23 45075 Ye T 451 7 K 4 2 7 i s 22 S A+
9 14.22 TC.

Table 2. Regression results of PM2.5 on the sales prices of residential and non-residential commercial houses
= 2. PM25 MEEMIEEEFMBHENEHEIILER

W BAZ & In (Houseprice)

B {52 Residential-Houseprice 4F{E£2 Non-Residential-Houseprice
1) 2 (3) 4) (5) (6)
-0.0976" -0.1265" -0.1104™ -0.0178 -0.0174 0.0554
InPM2.5
(0.0536) (0.0541) (0.0534) (0.0759) (0.0847) (0.0826)
0.0199 0.0139 -0.0331 -0.0258
Inschool
(0.0123) (0.0121) (0.0204) (0.0209)
0.0206™ 0.0205™ -0.0028 -0.0032
Inhospital
(0.0085) (0.0080) (0.0118) (0.0126)
0.0434™ 0.0367" -0.0604" -0.0514
Inpopulation
(0.0199) (0.0198) (0.0324) (0.0351)
0.0301" 0.0270" 0.0053 0.0059
InGDP
(0.0124) (0.0112) (0.0139) (0.0138)
-0.1265™ 0.0005 -0.0120
Inwater
(0.0541) (0.0093) (0.0166)
-0.0140" 0.0178
Inso,
(0.0073) (0.0172)
0.0074" -0.0193™
Indust
(0.0040) (0.0083)
8.6015™" 8.1418™ 8.1538™" 8.7593™" 9.0653™" 8.8313™
Constant
(0.1919) (0.2652) (0.2691) (0.2720) (0.4010) (0.4105)
Observations 2357 1881 1768 2432 1907 1794
R-squared 0.9508 0.9560 0.9589 0.7161 0.7308 0.7371

Ve HES BT NI R E RREMREARER: T T T RMRE 1%, 5%H1 10%I01 B E M KE . RIS T
IR T [R5 7 RO AR A7 [ 5 AR
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4.2. REMOH

N T BRI RS AEL DGR 100 42 2 b PM2.5 038 1 ot o B B A (4 FH AR AT AN TR R 5
1% 3 NPE=AIANF ) 5 BRI IX XA [BIAZE R, SR AR SO (E BT it B B A%, AL [l R 2 R i
IO T 38 R AN T et DLz A . H5E, H(Q)FI1~5(3) /2 % E X Geit R 28 Gr i X & 73
PRUERF I T 23R h PEERHLIX A BRI SR, W] DL A A P X PM2.5 X R E R i 53 s
R E I R 2, FEM R BON-0.2871, Tk 1 a2 i E [e] ) 2 %5-0.1104, 7EPHHHLX
IR ABON TR R, AREH X S LR A R ERE AR . 5, 14 2010 4 EHb LR TS
i it o5 A LA 2, ART R LA B R BE X, T A BUE R S A X, S5 (4) I ER(5)
IR A b U B X [ A S5 SR, eSS SR AT RN, EAR DS Ut X PM2.5 B R il s b5 0 (4 S el
o, fEm X AE AR . 355, Rt riid 2010 N LB E A, AR THMEROMRAN D
WX, mTHER R N E R, RS R AR (6) SIS (T) SR, PM2.5 RHETE R it b5 2
FEARN PV FEIIIX A ) R 35, A v N DV M XA B35 o diX =2 e i Ak 20 2L B A 25 SR AT R, A2 P it X
Pl . ARN VB LI, PM2.5 X (E TR it b3 8 5 0K R G e e VR S e SRATTACE, T v
DEARFAE R 5 4 2L 5 SRR D N EVRRIE 09N 1385 T 2L 85 SRAUA P AT LA Dot 2 v o s X 932 [l VA 495 SR )
fiRE, MALE Tk H N DV SR AR DX, rh i it X A e R ARDRT B85, s A SEAI, ELN Vs B BEAIR,
DRLSEAE AR PG AR IX. PM2.5 XHEE At 55 3 A s S R0 AE s 1 bl 33 AR5t v i B Pa b X B 22 5G
PRI AR IEA TR TR, A B XTI 2 U R (T AR B s, M SRR, DRI e/ P SR 2%

Table 3. Heterogeneity analysis
= 3. FERMMXSEETER

Wif B B In (Residential-Houseprice)
RNFERE AN

AR-E. 7 7 7] 74N =0 749
AR ZRER i X Fh R X TEEfHIX RENHX &EMX B % B %
1) 2 (3) 4 (5) (6) )
0.1459 -0.2371"" -0.0012  -0.2313™ 0.1201 -0.0720" 0.1412
InPM2.5
(0.1439) (0.0738) (0.0922) (0.0584) (0.1073) (0.0435) (0.1111)
City characteristics Y Y Y Y Y Y Y
Industrlgl pollutant v v v v v v v
emissions
7.3093" 8.2152™ 8.1496™ 8.1683""  7.5022"™"  7.8029™"  7.7040™"
Constant
(1.0668) (0.4359) (0.3997) (0.3236) (0.4592) (0.2771) (0.5283)
Observations 541 646 598 908 860 794 915
R-squared 0.9723 0.9239 0.8588 0.8357 0.9626 0.9357 0.9740

T S BT NI 2 1 _E R MR AR AR, T T SRR 1% 5%AT 10%(1 &2 17K T . % School . Hospital
Population. GDP {E>4 City characteristics 2|45, Water. SO,. Dust /£>4 Industrial pollutant emissions 2 fill 45 &,
PSR B AR B o A3 B B4 ) I AR5 AR A [ R 2

4.3. EMHLHIHRT
R A AT 2 SR UL AN 2S5 S AT e 2 R T A A KT IO HERE  BELAS ST N DR (975K
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MM B B O 1RSSR A7 AR AP ML, ASOR A A RN 33— IR AR TE PM2.5 X
T S RISl B SCR BT, RATRIEMCN DB B, PM2.5 SHEE R b 5 540
MG 2, AUk, ASCHE RN LV AR N AR AT SRR Ui . 4% 4 J9 PM2.5 XA
55 PR [T A 5 2R, A 2 Bl T [ 5 00 R [T 5 ZORE R I DL 5 28 (1) 81~ 58 (3) 51 73 ol R AN s i A2
B OISR R AL AR R, BN ks Qe oL AR R B A 45 2R, 88 PM2.5 XN %
A RENTIAEMEM . & 5 NN DS EXHMETR dh G EIRSR, 5Q)F1~53) Ity
AT ) A B BIZ D NI A RS AL AN Tl T3 G DL P il A2 B ) (Bl VA 85 28, R B A H N s A
TR D B E O A IR ) B2 A B

Table 4. Regression results of PM2.5 on the population density
= 4. PM2.5 F AOBEREYVIEER

WA & In (density)

KR
(1) 2 €))
-0.0711™" -0.0587"" -0.0588""
InPM2.5
(0.0129) (0.0143) (0.0150)
City characteristics N Y Y
Industrial pollutant emissions N N Y
5.9895™" 6.0355"" 6.0574™"
Constant
(0.0467) (0.0970) (0.1063)
Observations 1704 1410 1387
R-squared 0.9991 0.9993 0.9993

E: R 3.

Table 5. Regression results of the population density on the residential commercial housing price

F5 AOBEMEIEEREHENBHIEIALER

WA B Residential-Houseprice

KR
@ ) @)
7.11007 7.1475 7.0741
Density
(3.7707) (4.1971) (4.1924)
City characteristics N Y Y
Industrial pollutant emissions N N Y
989.6814 —715.5474 —1158.8258
Constant
(1625.7902) (2129.1868) (2427.1023)
Observations 1618 1387 1364
R-squared 0.9699 0.9729 0.9757

E: R 3.
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H1tt, FIUESE PM2.5 2 il 82 iy A 1 3 RERETTT A F T (5805 it 55 s (i RO RZ LA . PM2.5 sy
FX, mTaAEZE, AMIPEEEENE, NRADRH 2, i AN DB R, N D%
b, AN HBIX AN VRS LI R S A AT B R A s s A, N VRN B R BUE D R b, 54
B2 TBk. BRIk, 38AE T PM2.5 2 it S2ma it A RS SREIE S v 00 ) £ 2 7 o s B B AN A

4.4. RENEE

N T R IG JEAE B VA 25 R AR AR, ASSORI T 2R 759 s — 2 AR 3 A LA 4 2R 52 2155(2020)
R @ EA I8 BT TR [13], AR () P IR O R A PM2.5 JEAT — i 5 AL BE 5 FHCH AR R AT
SCAERA T, [BE S5 R BoR 25 5 PM2.5 G ) B35 5 M A1 B i il s 5 A, 5 Bk vE R R 45 R AR FF—
B AT OMRAZR. AXSHIRKERTN017)% b E 2SR A PP TIA[9], RO
AL PM2.5 B il PML0 oA R BT B bR, [PIREREORRFF R . — R RERFFIRIEAR . B8
B ERINTT T AT BORER TR ANA WS J7, SHAME AR BN, 2% (ChE ™
GiitEsE) AT 35 AN E IR [14], ASSCREX 35 M T REASHERR J5 f- UGHEAT ARG 704, [ 4E5 R
TR R &2 AR . R @ VER I MRS R IR 6 P, 8k, ATSRIEA SR T 2 m )9 45 R
(SUCEIEAIN

Table 6. Robustness test regression results

F 6. REMRRmALER

Wef@BAZ B In (Residential-Houseprice)

PM2.5 — it J5 ab 3 PM2.5 ¥ PM10 2 35 /N EL S AR AR
A M L @ L ®)
-0.1132" -0.0110" -0.1395™
In (lagPM2.5) InPM10 InPM2.5
(0.0652) (0.0181) (0.0545)
City characteristics Y City characteristics Y City characteristics Y
Industrial pollutant Y Industrial pollutant emis- Y Industrial pollutant emis- Y
emissions sions sions
7.9723™ 8.3751"" 8.2958™"
Constant Constant Constant
(0.2838) (0.0790) (0.2625)
Observations 1765 Observations 1682 Observations 1,554
R-squared 0.9633 R-squared 0.9617 R-squared 0.9368

AR 3.

5. GEREBREN

AR 4 289 AN T 2010~2018 4F (1R it s A B A A d B AR AR AR Y, W ST LA PM2.5
i (0 2 SRR S R, 3 I Ak S s 3 TR O A R R G AT I B S A R R . A S A
R : 1) PM2.5 XHEE R & 55 8 B &G 23 FUm 52, i 4 2 1 il 5 R e R 250 Ry 67 8L
AFFAREE . PM2.5 5 N 1%, T/ s A EN KSR BT 0.11%, FEiHF TR PM2.5 55
JRERIZFFME N 14.22 J6/mP. 2) PM2.5 SHEET & 5 AT EM I R A KR R, BB K
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NI L X, PM2.5 (RSB R i b5 8 5 0 i B S o )/ P BE S8 . 3) PMI2.5 6 7 it s 4
B % B S S, il N DR A SRE AR, AT R R S A X R R
MR R, NV, D3 FR T B EES AR S i E  FRAI.

WA LA ERT TS 1, A SCHR PR BURE L

1) @RI RV R, BN, SHBLD R BOR S E . T H AT R AL LR e
BB REVE R R, SO T IR R PP bR HES AT, 105 BUR A DU ST 42 A 85 B A
B L, @ ERE S B AT AN E A RS, B b AR E, AT ARGER
RIS R AT, AL BEIR T AR A 2 DA R TR S A e, [N A 0] T 55 7™ i 47 SRS HE M PP A 3485
TI Rt RS, BET N b5 0 AP R S 0 A B8 o s it S 4

2) KARN DR R A B, 0 XI0OR IR BE 5 55 A0 5% 2 o X T B A AR R AT B K3 1T
BT TGN B T RATRR R AR A A 5 BEBCR AL, I8 AT LI R0 s R 5 G A B
s folk g G R P e R ABRTE A X AT, AR S R R RN SRAB O B o Xt 554
B R R BRI, UBUR Y TR GO R, AT DA 280 A S HEBCR, St
N B BORAL A N 1018 P RS AT 3 B0 55 A g

3) RIS D ATFYERUE B, A5 CE TR b b3 PR BOR 5 I R r 2k o T 2R . Bl i RO
AR IRIELIAWIET, IR IA (5 S E WA 1 Tt MO A A B AL, s xS Gediolk M
H AT SR T2 2 G R E G QR 2 —, RZINH LI & 1A SR ax Ot TAME b5 FRAN IR it
HREMSRE —H MG, ORI T TR (R B A, DTS B, HE St
FURFEHERE, 57— J7 DR 2 0t TASS 4 BT R e b AT PR BBCHEBRY, T XS T 3R 585 S K ) it
TIH AT L RS RRRAY F3 8, AT AE PR 1 B3 A B4 RIS 51T K R D AR R 97 R L V8 SR it T
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