4 KA g RIS T PM,, F 457
— 3 F PSM-DID #y #5 %

IFER 7 B g

W E ek, KAWL BEESEZRE KN R F BUF B PM,
FRMEERE, Hib b, IMEAE LRSI LRI ET LR, W
KERAFE, BHE20I8EUMLA, Hd, TEHFALHTE LA (3F
FEEARELESME (F4T) HEk) WvEEaE, WLEAREEANAEH97
MR (W) 20152019 FHIELFHREFE AR, BHHEEFEL
ICE - WE %4 (PSM-DID) #F % &I, 4 &FME I %% A % E K PM,
KT MANENLTESHBLTERERANEHERE T, EAIMERE
BIAER TELFBKAMTAET LT EE WA BERERN, #—FEHE
£ 7 DID B3 7 A S AMER X PM, 75 e wg i dI4E . RAEZIELE R, #F
SHHRATLEEESMEF M ETE, KELFHK, A0BEM
FUBREEREHENMEREER, £%ELNART LB ELESHE
., RATREZFAHFRERENEERE,

KR PM,, wHwHE AAHME HEGLTER WNExH
[FESES] 290 [XHEARIZAE] A [XEHS] 2095 -851X (2022) 04 -
0060 - 17

—. 55

0 R AR AAIREEAAS NEAEREA & BB, R R B 2 a2 A SR Y

(E£WB] ERARFIEES KBRS = TR LS @0 LY B Ry RTL2TadkR
PIZERLA” ('S . 71972064) ; ZRUEFKERIMEGEEE TR AP 5ECRUA TR =EAFHEIGHAES
S B ARRALEIBT " (Hif's . 2021XMKO5) .

(EHEEA] ERK, “HERKFRFSE MBI, DL LS, A SCHERAER, WEEH .
230022; JifE, FHEEEFKFETGE MR, BB 230022; MR, GAL AL S B A B A
. WARIE, WRECES: 230009,

Boft: R R REAITH, HIRTTAT,
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YRR (Perera et al. |, 2021) , SR, FEZTHESHTRE AR, KAT5 IR
FARM. M, BUMAHLEE 6 ZIB0R, BIEN LS . Wiy sk, seliEFe =
DI W ] S5 A [F) i A2 /0 25 B fE T (Shi et al. | 2021) , RATS Y46 BEAR S AME S
Hrhz—, B EERIN RN X 520535 MR R IR B IR 55 32 25 5 0
BEEMAME, &R E bz 5 547 BCT B 15 IR A 25 2 AO0C Z 00 B2 2 HE
(Cui et al. , 2021) ,

B T2 ST ahtE, PM, V5 QA 7E i 2% (Liu et al. , 2021) , EAHLBTTEL
DRI —Fl “HEAILAT, RIS RIA Ak T2 APk, 5T
ORAPE 2R . YEAT ST IR, BREE A SR A S AME B PM, Hl PM iR i
EMAFEAZAG S, AT IEFIAMENL], 45T e i AN A AL, DU R
TR, Beka U (Qi et al., 2021), 2014 AERIE, IR, AL, 9T
M RREEMSEE R T (ARSI EAESIME (B17) Ihik). IBA, XEEEER
TETG YL HE T MAMERRE AR A7 A A T BORRYIRSERLN 7 5200 BUR AN Y
IS B A WP L 7 D0 3 4P [ i ) SR A 36 VR 27 W2 A AR S AMEEBOR |« 4R THIRER
JoT B Y B R

WEAAT, EAFZ ORI ECRAE TS Qa BT AR, (EX 2 s
A SAMERTSEROR DA DG, HAHCHESE 202X C T2 e 5, 1l HE1 T A
PR “RORIFVAS” , HBFFE G518 X0 AT Yeih BAR S AME K 2 TEAE SR A T (9 18
KSHMEAEE AR, A SCE Bt 45 43 Ve B ( Propensity Scoring Matching, PSM)
BEVEAL IR A I ZHAEAS , AT EIF 9 e S e S X i) R AU i A8k 22 =, JF 7840
RASH X W BORRON . AN, TR 2 R AN AT P45 W 48 25 B i 4R THRICR,
TEIFRIRASG 7828 305 e AR AR A 2 X S R BOR R FEMPE R . AR s PR 2653
( Difference-In-Difference, DID) JyiE#ATHS:, ML mglea, 51A
B DID, RGEHEEIAET A Uit AE SAMEEUR X PM, e ALY 5200

. 3CHiREEA

Wi 25 S8 15 AL AMEL, LR AT B FNRB IR, BOR 2 7 22
AR A BERATTE PM, IR BRECR A A8, Iz FIAS R A PN SR B IF 04,
ST HEOREI I AU (AR AF, 2017) | T 0B % 5250 98 A 40U Y Logit
B (B4, 2018) | T DPSIR #E7Y (3 25 23 BRI B2 45 B (FRTF—. B
R, 2018) \ FETHALEZEANGT AT 19 55 5500 BRI (RAWT IR 45, 2020) 4%,
HEEHA AR S5 55 5830 PR A ICHFAON o SR, 7ER BLECR SR RIS, 598
AV HAB P R 202 AU AR B, RN PR . i pi sy ok . ™l
IR LRI ERREOR . 52, EMABERICRIT A I A BE R S — G 28 1
M ESOR, W Z I E 225y (DID) JrdoRfEh AN R, 8B BOR St TS %
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S HECE SR HER 2 1. FIATEX — TR, —S8SClkPPAG 1 25 5 1R BLECROU R B
HOEAERT (FESE3R | BK IR, 2018)

S DID JPEAE BRI P AR 2 T8 Z RN, 2 ik A — e S R
Ao BN, TEREASEESE b, AN R BEHL > A s BEDLAAE B9 55 1R, KB “BUR N
AR R S REREPEMRIRT 5 DURT O AT PRI SO A BEAR fE AEATIAEL, IR BLREA
TEALBRARSE bRl ; SEE S, 220 1 A B R o) 2 A O el D A d 2
ST ek A R EECER R, SECDID [l 45 R iR, 4% EREEE, AR
SCHCRHB A3 DERE. (PSM) 5 0UH 2570 ARES &, 72 [B1H Z A SE i ) PSM. A 31451 )
oy, BEATREARITHED, SERREARIERE R HE AR (MEARSE) (JTim, 2
52, 2013) 5 DLESRRAE AL AR OB AR B, ALY DID, DS v b
JEREAKL PR 2257, ANIE_EXT DID AEH 4 (Moser and Voena, 2012) 5 S {4k
PR RS AR AR ML B e, T Sl 2 AR g, AN, ReBIFS DX 1A ) Ao
Moy ARGy PRI CRIEGI] B2, 2015) o B BRI RSB nl fE g7, ol
DA = B 2 7 R SR 42 Tl A 3522 S Xt BORROW UM AY T4 (Qi et al. , 2021)

Jaigst (RIS REIHA T ETR) X HEAIR T BUR, SR CRIEET
“APEC " 4 “RFANAPLT 55, #REAT— NILREARIE, BRI EOR T B
M—EG 5 ERERORR], 25 SR AR SRR I I A B e, —
SESCHRR 2 ) DID Jrk P IR ECR AR (Fan and Zhang, 2021) . — M, ik
PR IS R A5, FEIEZ BT FATAL, DID SZHIAET 0, %4F ZJ5 W o S 5
41, DID ZZHIUN 1, DUSATREIMBRARLE AT RERZNR DID S H 3G AAN UG A 2% A ]
RO AIBIHRTR L, AT AR BSOHE 55 00 BLECR P U T FLE DL

ASCHPABRTTRRAE T . 2F—, fa7n A A MEBCRON R5 QR FLSERON . T4
ASAMEBOR AN USRI 3500 3, 62 TR AMRBCRACR T i >, A
SCHYEE DID [RUEAERY, A6 50 BF S DX IR 58 28 U5 i M BOR X P, 5 15 % 19 B 125K
W75 JFIEAE T I AKH S il A o 5 R AL o p 52 I, RFTAMERBOR XS PM, 575 YL 4[]
Ao S, SORE il e i A SIS | R A S A DID AR S A 8 T
B, (ERUEWTTESSIE I SETERY RIS, 1 — 2D s AR AR X 25 S 75 YL R R . A
WA EAR BRI S, RS Jeih B A S AMEEOR I TT 42 A B AR

=. BORT s SWFsEikix

(—) BRE=

H 2013 4F LK, AESAMEME N5 iR LAY — MR BOR TR, Bz 21 E 0.
2013 4F 11 A (rpdbrp oot FATIGRABCRES TR R E) BT “HEshit
DX e Sz A ] A ASAMER R EE ™ 5 2016 4R 5 A (R Fd e R SR AMEPLHI AL )
SLTIRE IR S LERAMERISE BT RS AMEBORAESY ; 2017 4E 10 A, G2l
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FERFE: AAAMERY T PM, 75 57

TR T . Zo0fASAMENLH]; 2019 4R 11 A, [ERK M2 B
SRAT CESLEAAMERRTTS), ENAESAMEIEA T IR RS B
BT IRE . PRARSF U A M, IR U iR AN AP B . A RGE
%za/tj Jo it s AR, A 2014 45, DR, R SE e fs kA T (BRI 2 R
SAMEE T IE) (SEENEINE, LURRIAR (Inik)) (& 1),

®1 REEH (HiE) SHEIK

e | AR W RIEH St i) T H] SHEINEA TR
1 AR Eose) 2014 42 J | 2017 44 7 | IR PR AR SAME T INE
2 Bl o) 2016 4 1 F | 2018 4 11 J | WIHLAE PRIE s Bt A SAME AT A0 ik
; T o 2016467 1 | 2018 48 A giéhﬁifﬁﬂl BT 28 B R S A AT
4 1y 2H 2017 4£ 10 | 2019 4£2 1 | PG ST BRI A8 U A AT R
5 g Exe) 2018 477 A — L s S R A E A AT Ik
AR LA 2 U R I E (A7)
; AR HRER HRER I PRIE 28 <P e A A ik (1AT)
6 b 2015 4= 10 —
Pt Y & 1o Jﬁhbiﬁiﬂi‘“’?’mﬁﬁﬁﬁﬁﬂ\%( 117)
A I KRG U R 160 % (K47)
7 TR gl 2016 4F 1 1 | 2020 4E2 JT | SR BRI A STt AR A A AT Ik
N \357;»/:‘ =N (M2 h
g L7 . 2018 47 1 f B ﬁ?’iﬁiﬂlﬂlmﬁgi SAME S Ak (1R
9 AN M 2020 43 A — TN & BRI ) 28 R A E T L
10 L35 ESINES 2020 44 J | 2021 3 J | RYCK XA SR AME ST 2 (IRT)
23 = E (pls, o \
0l | xewx | 2000455 B ﬁgjﬁ)[:éﬁ(m i) 2 R AR A0 o

PO RAPARCHE S U A SHMER ATk A& (. X)) KRBUF MG, AR
OWIZEAE NRBUFR http: //www. shandong. gov. en/; QildbA A REUF R https: //www. hubei. gov. en/; QW]
B NEBUFR https: //www. hunan. gov. en/; @ILPEE N BFR hitps: //www. shanxi. gov. en/; @A AR
B M https: //www. anhui. gov. en/; @A %, UBHE, BEY7. A H ARBUF R : hitps: //www. sjz gov. cn/,
https: //www. hd. gov. en/, https: //www. If. — gov. en/, https: //www. xingtai. gov. en/; (D4R )| H A R B R

http: //www. yinchuan. gov. en/; @8 ¥ 7 A B BUF M hitp: //www. weinan. gov. en/; @ 1 17 A K B M
https: //www. suzhou. —gov. en/; (ORVLIX N RBUFRM: http: //www. wujiang. gov. en/; DK AT A B BUR R :

http: //www. —taicang. gov. cn/

—AH, 2N CINE) BRI RPESEE R . BRACE . AME R AT
XA AR B AMRBORAR T T HeAE, aT U, PM, s i B2 AR A B 25 2 19 i A
FbRZ—, EAREREAEZESR; R, Mg b, X EE (i,
R PESE) | i AbE (CIndE . RREE)  RARAME (b a sk, T
HIMAE) AR,
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WP LGS

2022 £ % 4 HA

K2 (hik) SRMTLYFHERIMEIRE
B/l RGP/ Pk AR E AME AR AR
Lk PM, 5 .PM,,.SO, \NO_ ¥, 0.6.0.15.0.15.0.1 |20 ~80 it/ i
- 2SR R AR B A LA — 20 T T4
ikl PM, 5 Fll PM,, 4 i — 80 T e/
- PM,_ s Fil PM o ¥R JiE o 4.5~25 e/
R R KA 20 Tt/ R
- W S PR LA AR AL - 200 ~400 FH /A
PM, 5 .SO, #kpE® 10 ~20 JIou/ T
G PM, s Fll P, Hk TS A 26. 54 T ot/ i
GFRE MR, | 2SRRIk R BB L B o EIRE MR IEH |
Y5 IR & V5 Y REL P, s VRS 100 7ot
Al PM, 5 .PM,, .\NO, .0, ¥ ; 0.4.0.3.0.15.0.15 |30 T3 0/
2 S A R KRB — 30 Jigt/ K
- PM, 5 [PMyy \NO, ¥ B 10 it/ s
25 ST AR AL 10 Jigte/ K
. A4 40 _
T i —
T S HES = — 51 60 Jigt
ST PM, 5 .05 WeJ¥ Kol R H 4 0.4.0.3.0.3 i =% 60 -
2 R R R OB — J& 41 60
KB | Py o IR R A _ A =%240,144.96 |
Ja i} 60

T af8RBH (1~-3 A, 11~12 ) mWERiEm; bEba (8d) (k) SAEITH, “AM2fm”
VMBITIR B J2 5 AMEEG 0 KRR, U B A, BIanhipias e . 20000 L DEUE () DU, i
BV BN 200 J1IT/NEUE, B 1 AMEERE, 0TS R A 400 J7 T/ AN EE

GORDRUR: Rk AAY (. X) BRI UT A S MEARSCINE, BARILER 155 6 51 “ SEHifNEMFR

N 25 B AAMBEBORTE M s s e LR RE, 1 Se R A B E AT A IX
B R PM, AR A ) HARAE, AT R R B E B Ry, HBR RS
AMEBOR SR WA T (B R 5 [, b A & EOR T U R AT A 258
Bt ARSEMERE EARA . FET R EATEIX RIS G R 1, B L 2018 AR B S it
ARGy, PEFEYAEC SR (IME) BIRBO S HAARR AR . TR, WAL A S BOR
CREPRAL, VR HAROR I ECR . H S ZBEHBRITIIN . VIV, Wi 4
Ao EAAMEE 9T AT 20152019 4 PM, (KI(EHARLIEBLANIA 1 f7s, 2015 4

D EAEHIAT 96 MY 4 ARG, (54 A B SATEOR R, WIHLA R T TR
VBT M, 5 552 SR RBCIR B, b (RTESCR SR RIGE T 17— Bt , AR ATIFE IR, (L83 P 4
W, AL 96 M, AT 97 AR (ILE3) . KRR, T Mgl I,
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PM, (HJ{E K (TR, 80.352pg/m’) i/ (VI7G, 43.068ug/m’) MW K(E A
FENIE 1A%, Hoh, 97 IR PM, s B R AR . B/ MEFIE (4351 2 100. 33 ug/m’
CLUZRTEM ) | 29. 58 pug/m’ (HFTTAHL) | 62.50pg/m’®, A 23 AT ik B2 KL -
Y (KT T5py/m’), (HEARR) 23.71% 5 2019 4F FiRIEHRI B EFIK, 2% PM,
PIE IR R R (59. 245pg/m®) | B/NEYIILEWIT (30. 629pg/m’) , 97 ANkl
PM, R Rff . e/ ME R4 I % 69. 17pe/m’ (TTRGZER) | 20. 08 pg/m’® (Hf
TEFHL) |« 45.92pg/m®, BRJE K LA 15 Gk i AN BN %

x3 HRRIGHM

e | A REH X (M T/ A T
1 AR | g T & M R RE RS DT T 3R B B IR IR RN T
2 Wl | BB RS R SN IR R R X R
;3 e ST ICIES IR I TSI I (BN 1 TS E IR 1 INZ H= I ST N 0N a1 N = SN
H L BE I B
4 R | AN DL B N R BB R RN N S TS RO B Tl 2D D
5 VLI | AL G RN RN RN REE R s I R M B ZR N aiE
6 TEPE | M A SEE GE S U A JEE BN G R M L BB
7 WL | BUM T ORI 582 N % et N AN K

TR Rh&AA MR T/ AT A CREMTSGFLE) (2020 48)

H7: ug/m? O%# O E#He mss v ik
90 -

80 —

70

60 | _
sof [ ]

40

30|

20

s

0 .

20154F 20194

1 J&EH 2015 &£, 2019 F PM, HETHLILE

BAEHRIE . PM, s 7 5 dE M https: //www. aqistudy. cn/historydata/ ,

(Z) #ARKIE

1. PRBEECR R 55 50 15 e (14 AR )

VFZ SCHROGTE B PR BOR N 25 U R . ARSI 25 (2020)  AOAFSE,
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2013—2017 4F (R H2%) SEltisbiml, rp AR MK PM, HERCHK B 3% % . 2R
ORISR S 107 BURAT S VIARSE, e T BUR B 7= “ B TBe 4", “ &
JEFEG” M ZEFAET R, MBIAS AR TREE SRR (T4,
2020) , fHh FIGRRANG E, B T d AR TR BIACR (Yamagishi, 2019). 5K
SESCAE (2019) WFFEHE—AUESE, MREGEURRS PM, sBiia BA IER0N,  HATAE X 5
Btk MRETHSAR BN, FOAEGAH (I ST R EORIMTZ 1.

(AR SAME (B1T) IME) Baetdas Urm A SAMELR, (et
A AR ERBUOT ARG, AR QA | SemsHEoR, 5 Qe
TR, RO R TR

B 1. (k) SEHEREMEXT PM, 154 =E E s HERY

2. PREEBORN 55 5 15 YL (] 452

B T BRI AEH], PRRBOR AL i BE IS JZ A4 ) FE Il g A%

MEETGRAIERPLBRE, MMECEE “He%" R STFE, [
15 ERFHE 2 A AR E IR WIGR, FEMHE IR E A, AT 55
Pl AR BOR 2 RN DS AL X8, DEmBe i MU, B2t
RS SR (JTPR, 2017) , T BE A3 i SR b A At A ) T R AR 55 g HE K- o

MG RS AR A FF OR R, MUK AT e e R TS Qe o
n, MEEHLH TS B B A, BIAFAE TS QemEdE AT R (P, BRF,
2017) 5 [l PREE AL AT B T O T5 7 M 45 4, AR AS b % J1 30 M X 55 4 75
ey BE—2PH, Z5 Y5 YL B A D7 BOR R R ST ) RO R R A
NIXIZE S50, AR T LIRS (BRAWT, 2019) .

i 2. (Imk) St VR T E5HE I Sl L A L S5 TG PM,
R e TR0 5 2V A

M. s

(—) #=EhE

(PR AR AR A AME (AT IME) AT AR O DX St A — T B K
%o, ASCREA] A5 IEEE - WE 227395 (PSM-DID) b3 O A St X
DX PM, s HERGHR BE RS2 . LA 2018 ARG IF I AT, RF U AT E 2 AT IZIMERI LA | 3]
B ERI R g A B (k62 AN HigkrT, DL 3) 5 o 2018 AR LT AR S it
IMERTLIR . TIPSR = A il ] (3535 A ugery, W3k 3) . DID Jik ]
ERE R E U

InPM, 5, = By + B DID;, + B, X, +8, +u; + &, (D

A, AR AR ARGy s InPM, 5, FR 2 U, LA PM,
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O RS (In RoRBCA SR8, TIA) #A7EERE, DID, =treat, x time,, o, HEHIAE
it treat, WS AR L, trear, =1 FoRIHT i ST (IME) , trear, =0 FIRITT i K
SCHtE (IR s HEAUAR IR time, NI 2R e, time, =1 2R ¢ 3R @« RS0 (0
), time, =0 IR ¢ AR ¢ RIFRSE (k) X AR —R IR, st
KIBKV-, SCHPASTRRAE . ANCUERE . gt PN, PR . FeE . SR
PIRRGE , BRI 25 . RSN ALI LASE GRS Bfe i th B e , 1A
SRXTEAOI s S, FN 53 S ZRAE B [0 [ E RIOW A IR [E E 3800 5 , RTIR 22T

Rtk 2, 7E LR DID JEMERIARR Y 5Ea o] AL TeHE . A
CFI D S5 46 5 AR B time [AC HI0, A5 540 ALY .

InPM, 5, = ay + o, DID, + a,time, X lnpgdp, + ajtime, X Indens, +

aytime, x Ininst, + 86X, +u, + A, + &, (2)

DID Al J0 i 14 fie T 22 Fip 42 2 AL FAH Sl 2 2 AR e, RIaniR
RS CIE), X PSHIX PM, 5k B2 A% AL BE IR [R] 10 & 2E B9 2B A AT TE R G 25 57
SRINT, WFFE DI 97 ANl Tl (8] P REAAAE — 8 B S Bk, PKtk, 7E DID fh3Z i 5k
iz 4353 Ve Ac i (PSM) DLPCHEA, fiid it DID B fi ol o AR V)@, i 555K R
(2017) B9fEE:, AR S B VEBC 0 e AU, IR B Logit [A1JH 4R 15728 1 Al 115
1755 o K A BRZH 25 /0ot 1 SO St i i 1 228 1 il 2 DG TG 428 o) 2H 2 0o 119 722
1, BE Y LR A PRRL N ( Average Treatment Effect on the Treated,
ATT) , YRR FREE BN 23 U5 5 st i i) A 30U 2

(Z) TEikE

L. Yl ReAe it

PR O K (InPM, ), LIS PM, AEBIIR ST R & 5351,
Shi & (2021) #F5RFKW], SO, X PM, s WJE BiA B 25205 iz B EAe 480 (AQI)
[ WA 45 PM, 5 SO, SE7E NI NG G, Sl REE T X848, 1EWECR
RS PM,, 5 B ARAS &

2. fRE

il RS B REAR TR A I (Ipige) IR, WURAEARIR T AR S T (Ip
i), WAz DID B fE>h 1, #0) DID HUEH 0,

3. A

NEFEHEE (ML) HYSEREXT X A B 15, A SCRE R DL R R D
SEFHRER, WHAFEK (Inpgdp) . ZZ@PEE (Innev) . NHEE (Indens) | 7=
v ZERE (inst) . XFANFIL (open) FIAIEHLE] (enre) . Horp, TG DI T A
FEINA S (2015 AEARZE 0 ) MR AREREAR &, LML X SEFR GDP S54FEAK 4% &
NAZ W . CATZSCHRIESE T 25 K2 5 e i HEZROY. (Zhang et
al., 2019b) , B A “RIVEWIA R TLUER, BERMERESFE
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2022 £ % 4 HA

Y Z A EAER, ¥ SV ET MBI (R4, 2020) . A F25 R DI
TAEAR PR R 547 O A FL A T . A AR SR B s A nT B 3 B Al i
FEGEIR AR %, (AT BEAR IR N 2 1 IR T WY R R L T B DA s RS QL AE I
o (Xu et al. , 2020) o P g5 LLEE — 7l 5 GDP By I E it . — Ml hy,
FEL SR 5 PM, s Z BIFFTEIEAH EOC R (Xue et al. , 2021), RURE 25 =77k o L
K, PM, kg2 BT, R TFEBEE, XAMTR LN B % (FDI) 4
GDP fy L FAE MR BEAS i, Xie il Sun (2020) #F5E & B, FDI X} PM, (7 7F H E 5
M, ARAEHB T MR AT S, HAFESS Bt . B RHILL < d ol X et
T KMt , Zhang 55 (2019a) 8, 2006—2016 4F H [E PR A0l 38 2 £ F 7=l
SERORAL T G B I T s s s e e @ AR R LR, FERAFHEEKE
(Inapre) . 4EF-H (Intemp) FIAEFHRGE (Inwind ) , 33X 248 7% KA PM, 5 ik
JEXRA WEE W (Chen et al. , 2020) , Hrr, SURFIXGHEIC1—12 A 8RR
WEAE AR, — M s, Wy PM, R E R AR, SRS T KU,
A0 -2 X E 3 ~4 R L RS,

AL 2015—2019 4E 1L AR S L4E 97 DIk Tk Eds wAEA, PHh (FREEE S
B A SAME (CB1T) ML) SERERIRESERN . A UL SRR ST AN 4 FiR .

x4 TEHASHEIAEST

AR A5 I LX) R/ME RKRME HE b 22
InPM, s PM, s S EJHR JiE pg/m’ 3. 0000 4.6100 3.9152 0. 2769
InAQI 255 B RS BRI — 3. 7400 4.9500 4. 4571 0.2030
InS0, S0, 4FEHH pg/m’ 1.5200 4.7200 2.8007 0. 5469
Inpgdp LUk K IE 9. 6900 11. 8400 10. 7698 0. 4963
Innev FauEirA o 10. 6500 15. 1500 13. 3553 0.7979
Indens UNEP: S N N 4. 8200 9. 6200 7.5053 0.9975
inst Pl g % 31.7100 66. 9000 47.0212 6. 6335
open XF ST % 0. 0700 28. 5400 3. 0461 3.2145
enre TREE B % 24. 3800 67. 0000 41.9429 3.7840
Inapre AR K e S 5. 6200 8. 5500 6. 9608 0. 4817
Intemp PSR B 2. 5600 3. 0200 2. 8029 0. 0968
Inwind AR PN 0. 0000 366. 0000 107.5258 | 102.3254
ABEEARL 485

BHRAI: (1) b PMy WRIE (PMys) . 25 UBRTEH (AQD) R SALBRIKIE (SO,) RIRT “PM, s
Di B O, TR R A T B, 112 A AR AR AR R (2) AR (emp) FIRUE
(wind) BARRIRT “ KR @;5 (3) PR Cinst) . SFIMFIHC (open) FFIEHH] (enre) BRI A
CPERMSEAEL) (2016—2020) ; (4) Hopishrigsk A4 mgit4Es (2016—2020)

@ PM, s i EHER : https: //www. agistudy. en/historydata/
@ KAJEMM . http: //www. tiangihoubao. com/lishi/index. htm,,
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. EUERSS

(—) PSM &R

HRIEDFFEBTT, AL 2018 4R 5t (i) 1 62 AAEARIR T b BRA
KA (i) 19 35 MAEARSE T iEml 4, FIH Logit B AUDRAL THB M 455, 5 Bh
FZVCBCE IR AL, JFHtn 3 [F) S 1 5 i . ZEZA I A 25 R 22 R0, T 2 Se kAT IT
Bl AR (ULER5) o RIS PHPER LS, BT SIE (Intemp) , VCELAT
A FRZE A i 2H DA R Y 22 R AR AR Y M VC ELJS BR T IR OKE (open)
PIZL PR i R AT, RPDCECHE & 1 A3 AT Fndas il 20 i vl L

SRR A B s ) 2H A0 1) A5 0 AT SR A 2 I A X, DG G A A T i
A ST o W 2 R, Ak B T 2 2 U DR o AN A 3R] O S L Y
(Off support) , X ZMAEVCHL AL 2Pk D i e A, v LU, B DCECAL 1175 1545
2, VCRL/S153 456 MAEAS, HorbhbFEZE 300 4>, #2156 4,

HRAE PSM S5 20%, BEACSF YRR (ATT) AfiitHE R - 0. 278, $R/RECR i 7
PSRN 5 XPRE BN 2. 84, = FIGSHE (2.58), KM ATT 7€ 1% 1) B & MK
A TR

x5 MEEFEHREER
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M (Indens) , HRETMH] (enre) | AF[EKE (Inapre) HMAFRFEITE (Intemp) #P
XF PM, s {5084 RN AL ; MA@ PHIE (Innev) FRBERYSR &5 WFH N T PM, 5
154, X 5ERAE (2020) FriSZ5IeAHAT

=7 (hiE) ZHEXET PM, 58 NMME DID 61

A hE (1) (2) (3) (4) (5) (6)
DID -0.0590 ** | -0.0630** | -0.1020** | -0.9070** | -0.0960 ** | -0.0920 “**
(2.86) (2.71) (3.04) (2.65) (2.88) (2.70)
0. 0890 *** -0.0230 " -0.0310 " -0.0260 ** —-0.0080 **
Inpgdp —
(2.68) (-2.45) (-2.61) (-2.50) (-2.16)
) 0.2190 0. 1760 *** 0. 1800 *** 0. 1780 *** 0. 1800 ***
nncv -
(8.23) (-5.61) (-5.68) (-5.66) (-5.75)
-0. 1000 ** -0.1150** -0.1130 " -0.1190 ** -0.1070 **
Indens —
(-2.18) (-2.19) (-2.25) (-2.24) (-2.27)
- 0. 0000 0. 0070 *** 0. 0080 *** 0. 0080 *** 0. 0070 ***
ins —
(-0.18) (3.01) (3.06) (3.17) (2.95)
0.0010 0. 0040 * 0. 0040 * 0. 0040 * 0. 0050 *
open -
P (0.28) (1.73) (1.75) (1.78) (1.69)
-0.0020 " -0.0020 " -0.0020 " -0.0020 " -0.0020 "
enre —
(-1.80) (-1.66) (-1.68) (-1.66) (-1.66)
—-0.7800 ** | -0.0260** | -0.0260** | -0.0230"* | -0.0150 "
Inapre —
(-3.53) (-3.75) (-3.73) (-3.67) (-3.44)
-0.4660 * -2.1560 ** | -2.1070 " | -2.1350** | -2.2470*"
Intemp —
(-1.66) (-6.03) (-5.86) (-5.96) (-6.26)
) 0. 0000 -0.0010 " | -0.0010"" | -0.0010"" | -0.0010 """
Inwind —
(0.00) (-3.99) (-4.12) (-3.95) (-3.81)
. -0.0100 *** -0.0360 **
time X Inpgdp — — — —
(-3.90) (-2.40)
) -0.0120 " —-0.0290 **
time X Indens — — — —
(-3.21) (2.07)
. . 0. 0020 *** 0. 0020 ***
time X Ininst — — — —
(3.68) (3.62)
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Does Ecological Compensation Reduce PM, 5 Pollution?

A Survey Based on PSM-DID Analysis
WANG Su-feng', FANG Hui', JIAO Jian-ling’
(1. School of Economy and Management, Anhui Jianzhu University, Hefei 230022, China;
(2. School of Management, Hefei University of Technology, Hefei 230009, China)

Abstract: In recent years, ecological compensation for air pollution control has
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gradually become an important measure for local governments to reduce PM, 5 pollution. In
theory, the implementation of ecological compensation can promote local pollution reduction
and improve air quality. Focused on the policy shock of the ecological compensation for
ambient air quality issued by Shandong, Hubei, Henan and Anhui provinces in 2018 ( and
before) , this study takes the environmental and economic data of 97 prefecture level cities
(provincial cities) in seven provinces including Shandong from 2015 to 2019 as study
sample. With the help of Propensity Score Matching and Difference in Difference ( PSM-
DID) , it is found that the ecological compensation can effectively reduce the PM, pollution;;
according to the regression results of the interaction between dummy variables and
explanatory variables, the ecological compensation has a significant indirect haze reduction
effect by acting on economic growth and urban population. The continuous DID model was
further constructed to verify the negative effect of ecological compensation standard on PM,
pollution. Based on the empirical results, continuously promoting the ecological
compensation for air pollution control, optimizing the setting of compensation standards, and
giving full play to the synergistic haze reduction effect of supporting measures such as
economic growth, population policy and industrial policy are important guarantees for
improving the current ecological compensation mechanism for air pollution control and
promoting the sustainable development of environment and economy.

Key Words: PM, . ; pollution control; ecological compensation; PSM; DID
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