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0 25 50 100 5 1

B Ry B R ek
B2 FITHEBNE

FIAN, T S ST Y R EOR TR T H R A R B, DN A T R A Bl A AR R R
H % 20 0050 5 AR . AR SCIE BT o [ M 2% 17 2019-01-12—2019-03-28 L) 2 2020-01-01—
2020-03-16 A3k P9 A 1 3 # 48 Hi CE0E SR U8 1 & B b (51 R AR D VE S xF e CHLIEL 1), & BLAE 2020 45
F A BODE 2E A EHEUE (2020 4F 1 H 23 H), A EET 9 Y95 5 18 SR 38 2019 45 [H] 48]
AU T, ERE-ERA BB, X — 25 R R T AR AU A A AT R BB T A R
o 5340, B T30 0928 K05 Y — 5 R B JE R A 7= 306 sh F LA 7= R B 0 0438 B, 9] it ok
U5 — LR A = 0 0438 B 75 3, Qo er 50 5k A AR 7= E i S B 3 ek TR B0 s AU ik
Xof AR ST U 235 SR 1) R, b 2 AR SRR A AT v i i 1 )

(POl ) 52 T FEBE He A o AN R ATl ] 52 T R B A A i K 22 5, Al a4 S BT o,
P3R4 ATk 1 52 TR AT B 1 ) R0 U 5 SR R AT A e AR . A 2 9 A e BUR & A &2
T2 )5, &85l B 57 ) 1 R R R R B, SEBR A T H AT BB AL J5, S0 SR Aol X B 1
J&, 53 T H 34 T AR MK T 45 TH, #5000 68 S 30l A P2 ORI T8 Tl 58 T3 A 0 #
T BT AT AT RO BT 0 TR, A SCE A XF 2019 AF B E T H S35 AQE BORT H E 3k
T H N TR 48 S0 VAR 2 [ I, oo g UL IR 3, & B2 N T RS R B0 24 Y
AQI TR BUCH — B Wi 5, 7858 = H Ik 25 B2 1k B d5 R /K7, 1L H S AQT #6880k 42 31 )5 A7 /K-
(ERGnSRGerE 2 H 9 H5E2E T, 401 ¥6%02 A 14 H BV AT & J5 A K F ), (H gL 2 7] LR IR,
TEEAE T2 5 W3] =8, AQI 8 8UA % 4 123 254 R WK, Bl b R BUR E A E T.2 )5,
FE B REIT A ST BV B B Ko ATk BERCRE PR T2 TR, if 2 H 3

© A F 5 i S AR A5G, AR AIC 15 SN, SRS 2 o
¢« D5 o



M PZRE 2001 EE3 B

AR ] A I, BT RO AR, AR SCOTE Ik 07
LA RO ok, DAt i A e R ST R

2018—2020 4F By & A7 Mk 55 — 2= Z= E LA, R 0 »
PR & 5 T2 3R GRS TR \\\EV///”

R FH 54 0 552 o 8 (L RR I 1) ST ik 207
BT 417l 2018—2019 4F i 2019—2020 4F
B SE BRI R R kAR EEE T, % 40 &
A7k 2018—2019 4= F1 2019—2020 4F (1) S PRt
AN AH A, T I 2 2 B — 2% B RO R 3 SERBISH-AQI IS Bk I
HE—2 A — R AR P ROR, IR T R(S)

TR LA E T A =80,
BTG ) ZR6 8 TA R0 + 45 TATI K = B xR AR = 2eg (5)

FK2WR20204E—FF = = E TREEREA -, G658 TAEZSERD NN
91.32%.91.36%, TR A Mk KK BRI & ol 9 25 6 8 TAE P RCR It T 100%. 6 HH X 2647
b 7E A W AR A AT BE A4S Lo 58 7 e S B TR AR, 286 2 LA RBUR N
75.39%, 5 = PRV LR A B2 TAE PR RURN 42.84% X T4l N3, i T3 4 4000 A1l 36 {5 1%
Bt , PRt 3 g A ) i 2020 4F — 2R B A, K I Tl | AR AL A A i 2019—
2020 4 1R 44 B 18K R0 BN —19.98% . —18.86% FI—20.37%, A] WL =47\l il 42 T 1 B K 307 [a] —
Ko

95% BfEXH

Jkrfog L SR 3

Day

T2 BITU200F—ZFTEEEETE~NE

- (1)202001 (2)201A872019 4 (3)2019—2020 4 (4)202001 B)eraE T
GDP R FhrHg R MAEPROR LG
Hrl 73 638.0 6.60% -9.39% 84.02% 91.32%
o4 122 680.1 7.29% -8.67% 84.04% 91.36%
Hl
SR K L 10 790.0 4.02% 1.37% 97.35% 113.28%
il 53 852.0 6.38% -10.18% 83.44% 90.38%
eS| 4 9377.8 10.41% —15.24% 74.34% 75.39%
M, B RO

()% =Wk 4 28 1 [l I 45

1. bR DID [RAZE R, 3 3 & 1 brifE DID BEAUAGTHEE 0. Horp 5 (1) F51 (2) 53500 Ay b
DID R AN 84T T vpai PRI 25 JE A5 TR T A 25 5 25 SR 3R W eI S 305 T
A A 25 S5 Y AR HO B T R, A T bl AR A AOS RRBCR T R BT EAE T T
s A A AR 5O X S RIS YRR B R AT R £ (B (2) W treat, x post Streat, X reverse, ZEL 2.
FD) o U B A IBURE 21 Ak FR R B T B AR i 2 T8 7, (0 i T SRR 55 3 1 i gl BR Al
N 4% 37 BH DA K T R AEAE A0 2 Aol e AR 17, Al S B ™ e I e AT Pk 52 B8 1F 2 i K
Fo TIAEIFI(4) AT LR Y, 58 A T A Rl e s A A B s, o R L 1%,

O R4 T B AT LI T 337E 2020 45851 H 24 FDOABSYIE, W4 TRTIN-KH 24 K, BRdEE M9 T 2 A 9 RS E T, WA )5
K51 R, f# LA KR 24 R, BFEF RN, SRS 84 K.
¢« 26 o



RELE

JEBEE: PERHEURENEH TSN

AQIFEEUT [% 0.470, 1026 = 7=\ A5 1, & 1% o7 Lo AQT #8 8T % 0.307, I8 T 28 — 5=, BAHES
=R PR A B s AR R A AR B A EE LR E

% 3 #R#E DIDFAT™ X DID [8] 355

- b DID I~ X DID
i A0I(1) 401(2) AQI(3) AQI(4)
treat; X post, —-14.22077(1.408) -35.7057"(2.098)
treat; X rever, 27.368"(2.000)
treat; X post, X w, -0.21077(0.042) -0.470"7(0.075)

treat; X post; X wy
treat; X post; X w3
treat; X rever; X ws
w2
w3

weather

0.35977(0.082)
—0.064(0.081)
—21.813"7(1.443)

0.36477(0.081)
-0.059(0.080)
-22.87177(1.429)

-0.108"7(0.037)

0.426"7(0.083)
-0.029(0.082)
—21.79177(1.443)

0.33277(0.080)
—0.307"7(0.065)
0.25377(0.069)
0.43377(0.082)
—0.023(0.081)
—22.805"7(1.428)

speed —6.322"7(0.552) —5.725"7(0.547) ~6.289"7(0.552) ~5.696"(0.547)
coast -14.8057(1.027) -15.1217(1.016) -14.818"7(1.027) -15.129(1.015)
north 29.543(0.849) 28.999(0.840) 29.537"7(0.849) 29.008"(0.840)
GDP 11.599"(0.486) 11.633"(0.480) 11.599"7(0.486) 11.63277(0.480)
GDP_per -11.422"7(1.032) -11.565"(1.020) —11.428"7(1.031) -11.569"(1.019)
green ~6.089'(3.134) ~6.169"(3.098) ~6.087'(3.133) ~6.164"(3.096)
ppl 1.59677(0.548) 1.5657°(0.542) 1.59477(0.548) 1.56377(0.541)
road 3.0847(0.836) 2.94177(0.827) 3.0787(0.836) 2.93777(0.826)
treat; 0.996(1.141) 1.245(1.128) 1.245(1.136) 1.491(1.123)
constant 31.8987(12.575) 32.6647(12.427) 27.0737(12.591) 27.7457(12.443)
A ] i ] ]
Samples 7812 7812 7812 7812
R? 0.432 0.446 0.433 0.446

TR AR SUR KIS T 10%.5% F1 1% (4 58 Bk, 365 b o bniEs, R RS,

o B AR 0 [0 0 4 R A DR R T T A AT A AR5 G R R, B ] — i XXk
speed, 8 15 23 K05 Y AR B o iweather, 1) 2800 1, 2 BT 8 KA 0T LA LRI 28 05 5o
b I 2 St 2 T 7 b e R 1 T AR AE L north, Bl coast, (14 11 A 22 %5 3% B AH XF T 18 9 36 T R
A 3T, PR 3T R G kT A s e s ™ L, O B Ry, 20 2R 50 AR T bR, E L
J5 (ZR e —3fE T LAL ) sl T B B v AR 171 g 0y M DX R 20 oK 3 S T B 5, IR L A ()R ) i R T 30
AT b i DX Y 0 ) T R A 2 AT G 2 B R RS o I b DX 3 R SR 4 AN At (A
PEETAR T R IC, 55 46, ST 2 B B GDP X 23 S35 Y 8 B0 1F 1) 14 B VR JH, B 23% 24
R R P IR T A AT Y AR R T R, R R IR T 4 U R R AN A E BOML R, i A3
GDP, [ Z 505 35 0 B, i T 4005 K J K T 558 v 1 3T 7 b T Sk %ot A, Ly b AR 355 313 L ) 45
B fe B, R 2 AU A A IE ) A9 4 T H (Beckerman, 1992; Bhagwati, 1993), A X
LRACHL 5 K green R B T, R R E S X NWIREAP TRES AR E. AOEE
ppl AT X538 8% 18 Bl road 1) 191 V2 28 550 i 355 1., 150 BH o B 25 40 488 1R R 38 4 % 23 A< i
BERHRIEN, treat, 280 R 5.3, 20 2019 41 2020 4F 22 [8] 4 45 A 4% [ 52 300% 19 22 85 S
K, BI2019-2020 45, 42 [ 78 il 3 3 S Az oAt 08 2550 w3 i 25 <00 o 0 it D [0 2%, a0 — 25 U )
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M PZRE 2001 EE3 B

TARSCRE e T 2019 AF X B s [] 14 28 BT EAE Dy 2020 AF 9 6 R 2H X — ik 2 A B

2.7 X DID BUAZESRE b DX [A) 77 7 52 M, 1 450 15 35004 245 /0o o 0035 7 45 Ml [X T
REAS— B, AR SCHE ASOCTEX Ah 22 S L 25 M B 2 Sk, 51T S0 DID B, il i 25 5858
b w75 o AT S B R B AE R R B R 22 S b, 26 3 81(3) 551 (4) BT X DID A 4558, H
Hg(4) 55 R, FERE s oh b F A T2 5, 55 == dbw i BB & B T 838 1A k. 7R & 2k
HiT w1 [B1H R AR 0.433, LTG5 L obidi FECRECT R 1 0.470, 0 2 T2 5 &% BT T 0332,
TEATAIG T 155 15 1 o S 00 T B BIMEL; 26 = 7= R A st 34 5 55 — 7= — 2, (H R 5L 5
i B2 35 /N T 5 e PRI, AR T3 T B, B T2 S5 45 7l b e g 4 3 T 28 R e 4K
JS LAY WG R AR A, L TR R oo X A AT G SR RN AT 8% Sk B, 5 3 3 R bR il DID TR I A A A
PN 2R —8, RN ARE DID 5T 3L DID W il 45 58 0105 22 B00 T R fa 28k 349 P 4 v i —
0, ULEH T SCUERS I R R . LR 25 R AR, B Tl b R R R A T, A5 AR e A R Y
14 B3 VE B, LS ) 2R 0008 5 =7l B 7= A ek /0 BB A0 494 a0 3 T 2 B 1 B, X 0
BH 7= b 235 460 ) 2 28 5 7 1 Bl 55 R B A B v, A S R RE A 2 U Y 0 S 8T

(O g A7l A 25 5 . DL EAS I 35 B T =™ lb 40 2 Al 45 5, (HS2 B
HT 720l PR A B AR AR A A O AR AR A AR 22 5, B2 A IR 1 =k =k 25 4t 25 7
LA 1 IR A ELAA 0 43K 1 b A AE DX o KRS T SCAG T 2 3R, 55 7l R 253 A0 a5 e B K
PR AR 2 — 25 4 M vh R B A G A AR RS e O T VAR R I RS TR S A kT
11l X 2 A R I, AR Sk BOEL A B R ST A4 ATk i 78 A3k T R R IR AR, A3 AT
bR DID(F 4 31 (1) F0(2))FT™ L DID(F(3) B (4)) [E1H, (1) F15)(2) He s TIixkEARTE R
Y5355 I T, 5 7 b A 8 15 b i BT S i R ECR 0.454  ahii 5 RN TR M A <TG
Y8 B ) Z2 B0 B B A —0.865 1 0.671, HLAX WA R A 0] A1, 58 — =k X 28 S R i 7E 2
T2 S5 AT A ] 3B 15 i KT, 16 B ZE IS I, B e e B TR AT I A BN R A 1 A K
o TSRS 2 3 T R AR AR ) 1 45 B DR R — 2

NFE 450 (4) T LAE H, SR 5 Few B R BTG L B vhis 11, 8 2RI A T K i o
i TR W3, 45 AR SO AT ) B T2 5 B A LA M, BT RE 14 DR 7 TR 5 SRl I
BHRKEF 5 TAw A5 T 22500 LA R o 3 b 3% 7 28 18 oo a3 R 808 0.240, %
Thdi 2 G BB T 1464, 5 T2 05 FTF1.093, B T4 ik Ak i 2s 5059, R Tl A S
2 W AN S0 N 11 22 1) A M 3 2, BT DA Tl s B 5 e A 1 T — 3 LA AR o H Y
35 YR HHREVRTERE, P — ELT 5, Sl R Ml 55 X6 45 AT YR e o [ REJE T o
b (4 BE TR AL Tl w25 17 vhili BT A T R B 1,009, 2 whih 2 J5 R BRI 1.080, T2 )5 &
B TE0.753, (HE Tnphs A 52 0 R BOF A W3, DI REVRAL T 7= b 76 19 9 300 P9 1% 2 T 1% O vl
FEASFRAR T 20 45 1 3 e wide 20 ol WA T H R B8O 0.727, Set i Z 5 R AT RE 1,103, 2 T
ZJG ZE T 0.700, REE AL Tl wi 2 £ il 5 b owi e A P AR b = 2R T R K IS R g, (1
XoF N AR AR L e TG, 1T Bl AR B 45 v, B A5 T 22 5 Al i Al T 3R 5T o el 2 329/
TR Tl bR =2l 8 & T2 )5 2R B0 [l T B 24 A8 B 458 T35 o B0 I el 52, X i B 1
il 1l 75 T2 5 A KA BN IEA WA 72 K. SR SC Tl R R T2 55 B 4 i 4 SR — 30, 8
1 AT T2 5 R BTN BRI B T LUK B, 76 SRR Tl T2 = A ATk 4 T AR
Jo 5 A3 100 o R ) i R A R T, e Al Rk 2, BEVRAE Tl i e . h Pl LR, B R
R AE R, XK RS TR BT, IRk 7 Tl A b 7R TR A B 10, TR stk 4/, 7= RE I
AR A R KRS, BRI 452 TR T s % 7K H AR AR A TR R R wili Al T RBOTICH B35

. 28 .



RESE ST BB E: PEMHESRENEI WA

AU w BTG YA T 428, T8 AN A0 Tl i o 28 s i 5 o 45 TR, BB B35 AL,
H T R SR R AL ) 55 By 3 AT, B 2R 2 U A N B 3l Al T R A /)N [ T
L5 LTIR, 5 B AR AS TAT Mk R 3201 A5 T el S X s R oA ) 2 B BT e s 3
RAR Y A 2 Tl e b BEIRAL T Rl RS0 K L AU TR, X S8 A7l 3 3 B R A
T R T R S B (0 A R X T S U R A A 2 O T, R S B v R L S
N5 SRS A J AL BT Jms B B B

R4 FDEUM@ESFUEREIERER

brifE DID ] X DID
A
AQI(1) AQI(2) AQI(3) AQI(4)

treat; X post, X w» —-0.3397°(0.054) —0.8657°(0.082)
treat; X rever; X wo 0.6717°(0.080)

W 0.449"°(0.073) 0.454"(0.071)
treat; X post, X w, ~0.199(0.139) ~0.288(0.251)
treat; X rever; X w; 0.120(0.271)

wy ~0.070(0.090) -0.072(0.089)

treat; X post, X w3
treat; X rever, X w%
2
wa
treat; X post, X wj
treat; X rever, X wg
3
wa
treat; X post, X w}
treat; X rever, X w‘z'
4
Wa
treat; X post, X wj

treat; X rever; X wg

—0.6217(0.268)

0.223(0.196)
—0.479(0.305)

0.99377°(0.225)
—0.554"7(0.120)

0.70777°(0.126)
-0.296(0.779)

—1.46477(0.481)
1.0937(0.518)
0.240(0.192)

-1.0807(0.548)
0.753(0.589)
1.00977(0.221)

-1.10377(0.212)

0.700"(0.227)

0.7277(0.124)
0.304(1.392)
—0.818(1.496)

w3 ~1.688"(0.566) ~1.601°(0.556)
treat; X post, X w} 0.413(0.323) —0.503(0.577)
treat,-xrever,xwg 1.169~(0.619)
ws ~0.566"(0.236) ~0.527"(0.232)
constant 56.128(37.247) 57.340(36.667) 173.1007°(39.026) 173.3997(38.335)
Control g g il el
Samples 2184 2184 2184 2184
R 0.492 0.508 0.510 0.528

(=) SR 7ML Z5 AR X 2 U B R — R Lok BT =7 NI 45 M 22 52, &2

DERUAE )™ L 22 S 2 ™ M S5 0 25 TS Y s i S B B 35 22 S0 3R 5 IO T 4% GDP L
BEANEE "Mk FEEE R ALY [ 45 2R 45 T2 )5, 75 GDP FUBSER ATy, 28 — )"l EE 0 22 <75
Qe W) 2885000 748 Bl S, T8 19 e ol A A2 Al R 19 R B AR AR AN [6] GDP LR T 1) 28 51 452708 5
FUASTER /N AR ST, 72 i B AR R o FEAS [) 7 L dE i v, % L o 0o 2 R o v R
el S B e — 2, B 70 HE R A 3 AR RO AR O LB AR U, 2 kxR
15 4 B3 W AE T GDP HURE L A7 7 301 B AL 386 08 O¢ &, M 7E ™ He B 1 30 e 800 3 s o B
GDP FUSHEOR, 55 — 7l FEEER IR AY R T, 265 ==l 36 25 <75 G 9 10 A FH O
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M PZRE 2001 EE3 B

x5 EGDPHERE. ZFFLLESHMD A
- GDP HiFs ZierE
HIGH AQI(1) LOW AQI(2) HIGH AQI(3) LOW AQI(4)
treat; X post, X w» ~0.860""(0.061) -0.623"7(0.064) ~0.68077(0.055) ~0.928"(0.081)
treat; X rever; X wy 0.720"(0.059) 0.4277(0.062) 0.565"(0.053) 0.66177(0.079)
w2 1.08277(0.170) 0.2217(0.095) 0.133(0.165) 0.72377(0.113)
constant 89.599"7(29.815) —96.117"7(21.306) 11.061(23.551) 41.3627°(15.628)
Conirol i ] £l ]
Samples 3920 3892 3920 3892
R? 0.549 0.365 0.442 0.455
. RS

()RR PER IS . Akt fn AR5 MM SR M, PRI 5T 4518 1) 1] S8 M, R SO REA B4 2
e S W AEA G BR A% OB A R AR 1 R AR Dy U AT AR A A 5 3 g I R AR A Y I 1) B,
H B0 2 A £ dli, 1531 54 642 4B e A T X0 IR PR AT | . 55 46, B T A6 78 I U it
JZE AT T 18 A DX B 28 IR R Al b DX A7 A B A A 22 31, DR L A SR 0 ok A AL e ek T e
FORT AT A 508 o B AR SOH 23 R QAR B AR AR B 401 B4l PM2.5.CO NO, FRAR IR T
BERVHEAT R10H o DL E =R f PR A 30 i 45 2 A 45 18 55 5 vl o] 09 A PR 4 AN A8 (R T R, A f vk
Ko B0 25 SR R, T UL TAE S 30, TITIE B T A SCIF 5 A R fl Pk o

(WA IR BRI X DID REAEHR 43 56 N A M, (B 2% IR B AR5 15 W1 A], o 7 Ikl
o5 1 36 )y 1 23 R A T Bl R T R, R ARCHIE TSRS A A 0 D, R Bk T s AR e ke
MR 22— o TEZHT 0 [mH o, K N 85 BE ppl I S48 16 %% B2 road AF 45 i 728 1 DAAE il B
PR AR 0 T FE 38 o TS Y o Sy 1 — 2D (] A 58 SR R R 8 it T A A R 1Y 1R 22,
SIANCHETBIEH X — H AR fEm R H s8R, "5 6 Wi, Migrationt) 280 5 %
A IE, U 3T T R )8 S R I S s il s RV YR AR B o, AT S ET R TR AR I RGE )
Jo, oA AR 0 R A HAERE S5 R T B3 25 S, UAWIFERE I T RAE TG S N Ak 2 )5,
P25 FATSER 55 1 SR Al 25 SR — 3L

Fo WMIBEBWEHBELNRALR

A i ¥R DID AQI(1) "L DID AQI(2)
treat; X post, -19.507""(1.446)
treat; X rever, 15.3007"(1.429)

treat; X post, X wa —0.42577(0.031)

treat; X rever; X wy

w2

0.576"7(0.056)

0.32377°(0.031)
0.6347°(0.056)

Migration 6.21677(0.283) 6.29077(0.280)
constant 33.1077(6.393) 30.28177(6.390)
Control it il
Samples 42 379 42 379
R 0.272 0.272

O HETZAREAE 2019 FE A AAGEE 3 H 28 H, ASTAGEAT A R0 ALK 2020 4F F 4l 247 15
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RESE ST BB E: PEMHESRENEI WA

(=) RS o 2 BRI K 39 J2 DID 5%
R rh f i B RSP ER 30 T7 ik 2 —, A SOl
o 0 s Ao Y e T L R A Lol
T S 3B, AT LA o A 2 A vl i A AR 1 )
o B 2020 AR B AT — S8 AR R
Sy R et B B) 9 s AT IR, 3R 7 R,
P FE OL T B treat, x post WAL T REIA
F, WLHITE 2020 4B Z 5, T 2 <

*7 REFKK
o WERAAE 2| WA
- AQI(1) AQI(2)
treat; X post, 0.321(2.634) —2.791(1.949)

wy

constant

0.35477(0.083)
36.010"(12.701)

0.35477(0.083)
34.8907°(12.668)

Control P il
Samples 7812 7812
R? 0.425 0.425

JRCE AL T 2019 4F [R1 A Bl 3%, B 900 h
PETE 15 T T 20

NS AR ETRREF M= ALEER

AR PP X 28 S0 e (A5 ) 22 S R T R IR T AR PR BRI 25 5, AT — A =R i T X 57 3 )
ok 25 5 B ik AR, AR L S AR RR B R a3 nT DG BRI AT, 57 Bl AR R Rl e AR e AR
WSR2 A G B R IR SR T B S G o PR A0 L T S MR AR IR SR IR,
T ELAAR P A A A AR v e B V5 G, T L RO A b A3 T R 3T A R o S 1Y M 5 A K
N o 55 8l S L R, 7k S5 R i AR A 2 5 8005 S AR ATl R B, 2 — N3RS B O B R
)38 B AR AR T SR I F R 4 ke A BH AR Ak, T AR AR T B3 T 0@ T W i, T SR SR /N, TR I 7 5
T, FUA BT H 38 B & AR AR Ak, 6 H R IR SR AR 25 AR B Al e Sy SERE N, X A
AT S A AT AR S AR A DR SCAULIE S A Tl B) 55 Bl ) 45 K R A i B T 38 B BT i
BT Y 25 5

HRAE R 4 B NS5 5, ¥ BB AT GDP i H AT PR s T 5 B0R B 1k 1 SR BV iz A ol
YT PN (3R 4) o A P = =l R 0 3 1 T S B % (41.94/58.06) AL TS G HE R
(56.42/43.58) 1] LL & B, T 417 b 1] PR 388 2 1l 10 75 % L 238, 0 515 7 b 24 77 o R e ol 1) 25
V5 YA ST YL ST, WA TS YR TTBREE B TE 14.48 AN A3 A, BREAAE el B AR P i R g R Y
23T A = FEES L YR, 2 8 I I & SR e B R4S T R B0 28 T R e
S S 1 w1 B ) s 20 G 1B | A A 70 S O W 7% KA B O T8 0 A DR S =i =
Tl v 23 05 Y B STHREE T R T 3.32 AN A 4R, BEURAL Tl b 4.07 AN 4 A, B HI LT
R 0.75 AN E 43 o 4t S U I, A i ol 3 ph A Tl BT o RS A9 95 e v, BRI B T3 8 TR R Ir R 30
b B AF AT Ml B v T R AR R AL Tl BT AR i e v, BRI AR 7 g R DR 2 T B0 B A X
HAbAT ML B 5

x8 BFTUNETSHEXMA BRI

A T3 B s Y il i i5 g
Tl (DTG (2)iEEE Y L E (©IEIEES ¢ (4)GDP 5t (5) BRI (6) S5 YLt
Hrl 41.55 41.94% —0.470 43.10 —20.26 56.42%
H=rE 57.53 58.06% -0.307 50.96 -15.64 43.58%
il izl
BTk 6.13 29.29% —1.464 6.17 -9.03 25.97%
RelRfL T 3.05 14.57% -1.080 6.01 —6.49 18.64%
B2 gilbed 11.75 56.14% -1.103 17.47 -19.27 55.39%
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M PZRE 2001 EE3 B

. EHREBRANX

AR SOR BT BN 3 B 45 T A5 X — A SRS, R 1) X DID Jrik % 56 L Z5 i 22X,
15 QR LA POV, AR BN AN R 2598 . B 5, 28 =0l i FE RS2 MR 3 O OE, B =k B R
BT 58 =Mk, A vhaly 5 2 RIS 28 A R BORAE T R R, HLINEE R
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Industrial Structure Effect of China’s Urban Air Quality
Improvement: A Natural Experiment of COVID-19

Yu Dianfan, Li Silin, Zhou Tengjun

(College of Business, Shanghai University of Finance and Economics, Shanghai 200433, China)

Summary: Promoting the adjustment and optimization of industrial structure and promoting the trans-
formation of traditional extensive production mode and consumption mode to green and low-carbon is an im-
portant embodiment of the concept of innovation and green development, and an important way to realize the
work of “carbon emission peak, carbon neutralization” . Identifying the impact of industrial structure charac-
teristics on environmental pollution and exploring how to effectively reduce the impact on the environment by
industrial structure transformation and upgrading are an important basis for precise policy implementation and
realizing the synergistic effect of industrial structure adjustment and environmental governance. In response to
the inadequacy of previous studies in dealing with the endogenous problem between industrial structure and
environmental pollution, based on the weekly air quality index ( AQI) of prefecture-level cities in China during
nearly three months around the Spring Festival in 2019 and 2020, this paper takes COVID-19-induced produc-
tion shutdown as a natural experiment to study the impact of industrial structure on air quality and identify the
major industries that cause air pollution with the generalized DID method. The study finds that: The impact on
air quality mainly comes from the secondary industry. In the shutdown environment, the AQI decreases by
0.470% when the proportion of secondary industry in GDP increases by 1% compared with the same period of
last year. The impact of the internal subdivisions of the secondary industry on air quality also presents great
differences, among which the manufacturing industry has the greatest impact, and the influence coefficient of
light industry in the manufacturing industry is higher than that of equipment manufacturing industry and en-
ergy chemical industry. The impact of mining and construction on air pollution is not significant. Life supply
industry such as water, electricity, gas and so on shows no significant impact on air quality improvement as in-
creased demand for living during the epidemic replaced reduced industrial demand for work. At the same
time, this paper also finds that different industries have great differences in the path dependence on air quality,
and the production process of the secondary industry has a relatively higher contribution to pollution. Within
the manufacturing industry, light industry is relatively more affected by commuting factors, while energy and
chemical industry is more affected by production process factors.

Based on the above conclusions, this paper puts forward some suggestions: First, from the perspective of
industrial structure adjustment to achieve “carbon emission peak, carbon neutralization” , it is necessary to pay
attention to the importance of the internal structure adjustment of the secondary industry, and strengthen the
prevention and control of the manufacturing industry, especially light industry, energy and chemical industry,
etc. Second, the adjustment of industrial structure and environmental governance need to vary from city to
city, fully considering the economic development stages and geographical and climatic conditions. Third,
while promoting the “return” of the manufacturing industry, especially the high-end manufacturing industry,
we should always adhere to the concept of internal structure optimization, and keep the bottom line of high-
quality development when balancing industrial development and environmental governance. This paper
provides a practical basis for realizing the industrial structure adjustment of “carbon emission peak, carbon
neutralization” .

Key words: industrial structure; air quality; COVID-19; generalized DID (FrixmiE & k)
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