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i /ME (Chen 55 ,2025) o 78 I %t 0 B B 5K v o s, 35 o 5% 38 5 L2 AR B0 B8 PR A,
LU ZORR ™ B AT R RT ] o PRI AR S A 7 B B 2 4R A1 A Ml 78 Je 1) P I o B (R At
P B — P R TR R 1T AR SR A A A IR X 4% TE 2 A T A e e A AT
TR IK N 1 A 77 5 7 Dz AR T 37555 4 v 0B 10 ok AT RS B 101 o

IR B B9 AE S B 38 0 1 5 Gl B A b A T R B M DX AR RS R AR T A
b 8 A 235 8] EI 55 T H T TR T L R 58 4 I (Huang 55 ,2021) o T X 3% #f
F IR 358 FIL T R 114 58 4 45 5, Al 45 B8 2 A 5 B A0 s AL UE AT R s R 38, DL 4 sk
52 H i b A7 (Huang 55, 2025) o 75 5 30 N B AR K SF-HE LSS B8 i B0 S 29 o 3%
A3 A2 7 I B0 7E PR s R] R E 8 AR — PP SR LR A N6 SR - Ak AR
77 DA 2 DX [ I 2R b X D30 SR A e /N A TR T e R A o

ISR AR Y B S I E W R D s, W AR R (AR (578
J1) b 55T B Z B 27 A A B 43 BE . He AT Chen (2023) & SLAE v [ IX
W 28 Gy iR BUOR T A B S A 57 B ) SRR MR IR R A S A R ST
5B B i HERCE R o b, an SR AR 7= B8 2 ML, IR 4 1 B Ml X
I A M R B HE TR R R NP Bl A R M SO B ARSI AN BT T A A
OB 5B RIS bR AR WS s )2 ARBLARE I X 5 N7 [ SR A b AR R T
XA g, Rk HE R B BTN 5 B AR K EE 4. T L
3T AR SCEE DA AR

B 2 « fifie it e A 32 B IR E R R A 2 I AR 7 e RS . HARR I 7R S Bl
25 b DX A Ml s HE e 20 B9 ) B A S B 6 A R B R 8 A L 2 AH N T R 5 T
FE AR 28 1 DX DG B A Ml B HE 55 384 hm 1% [R) B, G380 b e A\ BAH SG AR 7 B R FE An ) 2%
FRL BT o

=, HR&EIT

(—) B
AR SCIR P 73 M R OR B S0 2 S, o 1 MLIRE P PR B Y B 5 37, Aol R A il
SRR AR Ml 1] A5 38 AR o A AE 14l DX A% e ke, DA T s e it s B R . AR SO 4 R
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= 22 AR IR P ZE A W] A Al AR A 3 ) 2 58 R DR X Al Bk HE AT Ry 1Y
O, REAR— 2 TR O T SR BB R T HEYS e 8 Oy VIt BT AT L 2
(1L} Panel A FEAS) , #EAR 2 B A Bii 28wl gl oAt b i 28 w58 SR i 4ol (i
N Panel BREAS) o 5 BEUEHI Y02 , ZEAS STREAS oy, VM 3 A0 0 2 b A W] — 48 13 RO FE A
A 113804, 5 BFEAS (11672) 49 97.4% , PR H A A T b ke il 23 Ml 52 BOSRE 52 i) ) X
B, G EAR 22 BN A BTy 2 RIS, SRy i — 2D 0 DR 28 B R, AR S
R 10 55 I A — SO AR A S5 B AT B 1 U5 . 45 R R B D S KR A
ST, B Hb 5 2 AR — B ) S0 AR SC A 25 1 VA 7 A S TR R

¥ = Bo + By X Post, X Taxgrad, X Polluted, + 3, X Post, X Taxgrad, ()

+B; X Taxgrad; X Polluted; + B, X Post, X Polluted; + p X X, + v, + 0, + &,

XF T Panel A #EAS, 20 (1) 5 880 S 75 G4 AU A Ml 75 25 OR BEBE S A X T HE VS 9% 42
e e R AR A . e RO R R Ay, RN AT B Al A ¢ A A B HE O R
WAL 5 Post, 2y P4 PR B B S it 1) A (1] K 40072 38, 2018 4F K2 LAJS Post, B 1, 75 M oy
0; Polluted, AN T FEA7 b B9 75 e RpAE A2 5, 25 Al BT b A7l g 15 e A7l , BBU(E K
1, &R 0; Taxgrad, 3 7= A i & 75 P A W AE e DX 380 HE AL 048« Az % 7
Aol i e A PR A 8 T AR D AT Bl R 08 7 Al W O A PR (Taxgrad, = 1), JF5E
SCOR Bl HETECRE AR 5t Aol CLAR SRR Bt Aol ™) 5 iAol i 70 8 24 B AR 3l IX
B AT, B X B (Taxgrad, = 0) , 35 AR A" . e +
BT IR E R, NINE BF, A TG PR OR AR S bR Al A
AT SV R, T 5T U7 38 R RE R R AR B T AR A 7 A TR SR N 52 TR kG 1 A5k
HET A e B 80 AT RE 5 55—, Panel A FEAS Al 2432 2 B R B BUR 20, X FE A RE2
WS AT 5 8% SR T Al 5 T HE A% SR T Al 22 18] 1 B R ik 22 57

XfF Panel BAEAS, 2 (1) W22 45 5% 05 Al 32 3 09 B OR B o iy, 2 15 2 dd 2o 4%
TEOCHR 52 ) B £ BT Aol e HE BB 1 A8 AR . HorP y,  Post,  Polluted, 7% 5 1Y 7 L5 i
AR, T Taxgrad, 278 Al 0 72 75 FA 1 78 15 DX 808 HE U AR 8 < o5 B4 v Al
L AR 7 A A T IR B AR A2 = 4 1 (MR BB A X HETS 24 ), Ik
il 2 SEREVE J7 AT B HE G P R 10 SR TR A L (Tagrad, = 1),
IxE R OB AR A AR (LU (R FR 5 AL ™) s 2 g 0 ol i i #e % r
BT AE A 0y B PR BB R I AR B 5, PR Hs XS B 20 (Taxgrad, = 0) , IF & o “dE
BENARME” o A5 Al Ao 45 B SQ IR AR T e v B 5 Ml DX A% T ke ) e HIE T, ) A A
30 Bk it s 42 B L 0 6 PR PR IR

© AFFACET L AL IR R P CEEER IR BN RS AR TP LY
L5 1440801
@ R EFRE XGRS W 2,
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Post, X Taxgrad, X Polluted J&=3C (1) MO MBS 1, LR B, fif i T £ SRR B
S S A R TR 18 0 G Al AE X T A A b A ik HE R 25 . 7 Panel A B
Arh WU B, W 2 N AR, SRR FE A ok HE IO D 5 T FE Panel BREAS T B, 2
FONIE KR A AN B HE ORG24 6 BR A ) 2 SRR R[] S AR SRy e it T
Ut SE L SCBIEE o BLAbh, X, FRos Aol )2 T A 5 ] A8 i, p, o B (8] [ 2 5000, 0, 3
TN AR AN AR [ RN, &, 2R BEAIL 158 25 901

() E PR IR 528 5 X

ARSI 2015~2021 4F Hr [ BT 2wl AR A BRS04, Al 8] 18 45 5% SR AR ok
U5 T b A Y 8 s IR 55 F £ (CNRDS) WY S BR 28 & Bl e, IR Al b 17 &b 2k Bmin
sl FEAS I [R] Bk ST AR PR LT 2 /], 8 T 50 BR 55 (8 89 52 i, 1] Bk X6 i s 25 s
WA S R AR S AT TS 45 1% B9 45 R AL

A SCHARAS F CNRDS H 9 S 88 e A W 8008 B i 8 R4 At T BT A ml 5
T o] VB A B A 2 ) B REAOCHRAT B, o A SCHEME ] 5 DG 1 1 45 19 R A 4%
TEOCHR, B BT A A ORSCH 80 7)) R A 71 — KA A (R SO gy “ g %
T )RR o ARSCZ T AR AR T B OCHE, R K A X Fh OC R T A 45 il AN 52 ) B
THE R 0 5 A A e A e 3

1. B R

ARSI B AR AR 1o T w2 T AR AR i HE R B X B (CEmi) o %A% 5 DA
T E AR AR HE R A A 38 e O B Ak BRAS 2, R BE R Al A A
228 i R A B HE AR, MORE A AR AN S T 25 I, R A i T w] IR B R
M) S AR A e Y LA AZ O T8 AR 2 — o B 55 TR bV A B AR (2019) B9 BF 98 07 16, AR S
K 2 T AT 88 0 3 ARG 8 vk b T A W) AR A i HE A P R O £
BB BEA  CEmi, BT B = (2) s,

TR LT =28, 80— RBUT S EEdE . T OhE Tk &5 g1t
AR B BRIR ST AELE ), 43 IR O AT Mk 19 235k 55 WA 5 e TR TH AR B
o B R kR B AR . S IRE TR L B AT R BRUE L 1 AR
TESRE ) — S AL B T 58 R AR E N 2,493, 4l UK A7l B R 5 £ 7 A6 R A b e HE s
o o =L PUTHOW A e . DAA ol 358 AR & BT AT ML 38 A 1 b AR S
FA W AT A HE B A e 2 B BT A W] DT ARAS A Ml 2 T D ah — A A
HERCEAE . X HHCH SR X 50U RO A9 i R AR i CEmi . BRI

CEmi=In (4 — E AL BRI ) =In[ (A 3578 BiAS /AT 3578 A )
ATV BB U5 T #E B x A AR R PT R R AL (2)

O MAECAFIEYIE , A GRFA =02 U ERIRAL B a] 32 500 /38 98 A IR o/ ar
A PGB, B TFAER D R . 98.899% O Ml XY FL 6 DX BT 24 71 0 B 0 e
BT 75% , 3¢ B 4 K 22 B0 A Ml 2L 4% S0 195 DX 38 A 7 A B8 I 4 ULl 6 DL IRE 26 3
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A S Y 1T 2 W) AR 0 45 BCaE (A Aol 3278 BUAS ) £ BRI T CSMAR %448
JE TR A3 AT 2 T A o T TSR AN FE S o Dyl i i (BN SR 2 SR TR A
S WA DTRG0 A3 B i — SR A Bl HE I A N B0 B I 228 AR 19% DL R Al
99% L b 1) 53 i 84T 4 R AL B, DA ORIEE R 5345 1 & BRE S5 4508 1 Al Sk

2. il B AR R

AR O R B = 2= i Post, X Taxgrad, X Pollutedj, Hrp Post, 7|
Taxgrad, W& X O AER (DB ETBF 4 o X T Polluted,, A XS 2% W - B (2020) 4 Bf
58 4RI ET A AT 29585 1) (012 8B 1T ) e BT 2wl Frab Aol . B0 SR
s EB oA AR A AT 23 25 BB 2R 1 L, L R AR 4 i o0 Al 24 il
AT 3 A5 B R SR R B0, A ORI AR RE A S 18] )9 B & 09 A7 A% 2 64T 1 #b
4, FEREIER b A SOR Hi PR EE AR 5350 2008 A1 il 1 1 BT A W AR A ATk 7 2658
PR SE )TN 5305 AT, QERAMY T FEA TV &8 T 15 G447k, W Polluted, > 1, 75 W24 0.,

3.5 A 5 A AR

AR S 4 ) A2 AL A < Al B ST AR (Lew ) , SR B 77 B LB foi 67 5 5 — K
JBCR 5 I LA (Top1) , SR FH 2R — B AR 45 BE o B AR G AR5 I 1) L 91 R Al 2 5 Al |
i AEE (Inage) , >R FHAR b - T 48 FRIBOS B0 £ 5 Al AR (size ) , 2R AL BV BT 7 1Y
X B 5 26 L R R B (Innovation?2 ) , 2R AR S €04 1) 7 B 0R % R 1 B 4
PEAT R . it 2D R I AR P R AL AR SR BT LA AR i  BOW A R T
P FY) E SR X5 B0 (zhigongxinchou ) VE 2R 57 81 B 2 48 A AR AR &, 38 HUIA] 28 98 7 ¥ (.
1) A SR X 8 (gudingzichan) 3R 78 WA Z R B A, I DLE LI A B B 28 X %L
(Inoperatingln ) i /& Al 7= LB . bR AR & 506 ¥ B [ [E % % (CSMAR) &
CNRDS Hdi g o A SC F 2R 1Y g LAl IR PG4 R WLRE R 4.

M. SSEER S

(— ) fE 15

22 VAR A T BB S b B S 1 £ o [ 1 55 S A [ D g o T
A Ml [ 7 00 FNAE 7y [ 7 0N o FErf g (O & RO R AR 1, 51 (2) A T 4l
)= B ) AR . FF Panel A FEZAR 3] (2) H1, Post X Taxgrad X Polluted O]
-0.16, I HAE 1% WY 8. E VEKP- B 28 RIALE Rl 1T H AR 5 |, 3RO B EUR A9 52
Jit A5 A7 B B U Y 5 e Al ) B HE T S PR AR T2 16% . X — 45 R 5 Al
ik B g Tl HE T B 3R B 170 S MLAH AT o X5 Y, 7 Panel B EEAS H1, 41 (4) H1 Post x
Taxgrad % Polluted W} Z2 %R 0.568 , HAE 5% 1) B & MKV B 2& , R BL L),

© A FEE VT Z /T, AS SCHEAT 1 B0 OR A SR Dol 50 2 1) T 4G 56, k1 B DR B B SR AR B
T M 75 V2 TP P T R BT B A4 D8RR R, DA T DA A S S AT K Ao S 2 AR IS A e
TP (i 7 R E ARG S oy T R R, A A 36 A 5 SR PR LR R 5 ¢

65



HEEFRAREFRMAFR 202644 31

e NAMY P B HEI R 338N T 56.8% o 2545 Panel A Fil Panel BAEAR YL, AR
BT B HE R — I — 35 B AR ISR B S T BN A R A A5 Je Al
R LR Aol , 78 750 B30 258 i DX sk HE T30 0 2 i, TR 0% T 57 T 1 0 3 i, X ) 43¢ %
A, BIVFE A AL, B HE 0 S 2 B T 3K — R RR PR RS ) SR T AR SCAYAZ L
A5, Bl ) R 4% 5% DG IR IR T R AT 0 R HEBOR W& M55 85 L 3 T Wit " B 42

*1 EEEA
(1) (2) (3) (4)
Ar Panel A BEAS 55 B A AR FECEE Panel B REAR : 56 A Al A B HE T &
A4k B4k
PostXTaxgradx -0.199™ -0.160™" 0.490° 0.568"
Polluted (0.052) (0.043) (0.264) (0.220)
TaxgradxPolluted 1.425™ 1.626™ 1.697 1.878"
(0.157) (0.133) (0.229) (0.217)
PostXTaxgrad 0.007 0.029 0.103 -0.001
(0.024) (0.019) (0.102) (0.086)
PostxPolluted 0.106™ 0.111™ -0.287" -0.133"
(0.046) (0.040) (0.074) (0.080)
lev 0.185™ 0.075
(0.065) (0.186)
Topl 0.001 -0.001
(0.001) (0.003)
Inage 0.029™ -0.013
(0.014) (0.072)
size 0.874™ 0.669™
(0.021) (0.101)
Innovation?2 -0.015 -0.043
(0.036) (0.069)
FEA & 11443 11198 707 698
R*(H 0.963 0.979 0.969 0.979
AFAy [ 5 R = = = s
Al [ 7 500 2= = = =

T R AR AE 10% 5% 1% WK P F 3 355 N AR HEDR , A SCHY bR DR HT Y
SO ZERRMERRMEDR . TR M AEAE A I N R AR AT b AR B XU 25 43 W TaxgradxPolluted
A A M [ 5 2800 WAL, J e 5 2 (Bl 5 P A7 AR 3258 B AN S i R A, AN A

foi = 8 22 00 vh AT BOR RO PEAL A A 82 2 B AL Far ke, R Sc st
FE A 32 BB o s O 0 R, DR AR R I S 8 2 B — B0 e ) AR ARk
R, AR SCAE % Jacobson 48 (1993 ) DL K PV SC AN A% 75 3 (2025) AL P76, SR =R
PR 5T 3, A LA R mE 7 2 8(3) .

66



BELE MERIPBROATHRER miltR S E~HER

Yi = Bo + z:ikH,Bk X Taxgrad; x u*, X Polluted; + B, X Post, X Taxgrad,
+B; X Taxgrad; X Polluted; + B, X Post, X Polluted, (3)
+Controls + vy, + 0, + &,

Horp,ut, 2 IR E AU 6, FH R 37 A A B 15l Ak LI TR] %) 8] B 1) 18] A & 1)
AR g, A T AR BRI A A 2 4, W) W =10 W k= — 1 (R ORBEBOR 52 it /i —
) R EE, B 2 (a) 5 (b) 43 3] XF i Panel A £ 75 Fll Panel B FEAS 8l 25550 v 45 5, Al
DL B AR 28 OR B 52 it =2 1l S5 30 2H 04 1) 2 B HE i B VA W 3 25 S, RAE 48 SR i
PFAPAT IR . TEFRORBLSLI S, 3% Aol i Bk HE e 2 T REL R R 2(a) |, HLRE
& I R HERS | B s ATh 8K 3 o T A Al i B HE i 2 BT 2(b) J, JF:
T BUR 926 5 0 JUAE h 4 35 AR B8 K P o 3% — X FR 57 18] R B ) 8l A5 200, S A
M Zhy AU e B OR S T R A7 s DX e HIE 3 110 B4 A B, Oy e itk s i 1 4 R T P
() B Ak

() Fa g A 56

1. HEBR HoA BOR T4

TEAS SCHY I 5T S T, 3 A7 70 Al R 68 52 W A oMb Btk HE i A7 o i SO .
TR 58 4500 A R PR, 3= S HEBR LR P 300 [ BOR i AEsE e . B e T R A
M5 e AT 37, % B B HE i B R A Al ) E T A B HE H AR . A
W 5% 22 B BE X A Ml 59 B ) AT B8 5 1 308 M I 0] 8 (Chen 55, 2025) o 4 HEBR It T
Po, A SCHA ISR T REA T E T 01 AL 44 s BB 5 5 Al b A48 5% 07 A
v, FB BEAT A . EHERR T KA T REAR JE B0 28 B FR AR T AR 6
Panel A FEA51 (1) 4124 -0.175 , 7E Panel B A (4) 11 0.609, — 35 ¥ {45 T 5 X
Y 10 5 — B AF 55 A0 3 M o OO B R O BE 5 1 (UL R PR “ETS ™ 3 A1) B
W W T ETS i U BUR 5 0 PR B R A7 A8 I 8] 5 S, Sy R I 0T e Tt T 280007 1) v
TET 0, AR SCHEBE AL R 9 A ETS 35 551 4 0 (carbon_pilor ) 5 il 1% BU R 1Y 52 1, HAK
RBOE T A A A R B CE R L R EE TR, W carbon_pilot
WEAE A 1, w0 0. FEREER 6 Panel A FEA B (2) Fl Panel BAEASHYF (5) H, 4% .0
A& H I FR AR 25 S SR R T Bk 1 v ] 3 45 R Y AR e o

2. HEBRAEAS g G Al Jm MR A RO FEAS

AR ST G Al 1 B8 255 W AR B (2020) A0k AR 3 € BT w7k o e g
1) (2012 AEEIT) i BT A w BT T, FHEE A (BT A "I IR R AZ A ATk 53 25
BRAL )N o315 R A7 H AR Qe Atk o Bnii 2 mIAT M Je R Y T A6 B s R U T B
N FVEARAE B, RS, — AR B A7 4 28 AR 4F 003 [B] 7 7E 22 57 (Panel A
A A 50 KAl Panel BREA A 9 5840 ) o A7 Mk 28 B AT B8 3 Bis Je Al g 7
(2758 T 75 e Al ) 0 ) 7 45 2R B ) 18] 22 3y, T 0k 26 728 2 3 R Al 3R 8547 o0 805
Y HE IR B2 A AR T AT RE SR AT Mk 4 28 11 AR TR AL RN Aol 3 B A 45 e A Ok A < AR
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27 NHEBRIZ N R RO AT BT, AR SCHIBR T BT A A e AT AR B H S Al
PR (15 75 e Aolk ) 2R AL B9 REAS , FOB pE AT B, S5 2R UnF 35 6 Panel A BEAS1 (3)
1 Panel BEEAS (51 (6) f s, J7 [ 1 28 5044 5 R ofe o] 9 — 2 o

3. HEBR L BOKR T4

o HEBR Panel B A Y52 A Al iy T 4 Ak 15 52 BE 5L S A JRy 3t DX (i A 3R PR A ) 3
SRR HERCE N, A SCHE— 25 Bl Bk Panel B FEA H b F 75 J0 F 4 (BRVE CHIR VT & .
O R P KN ST SR 0 RUREAS BB AT [T, A FR 3% 6 Panel B REAS A1)
(TR, G5 RAMIR 3%

4. R BT 05 AR IR BB A48 T Ml X B AR A

R 3t — 2 Y Al T T B 5R 0 A A A AR A DR B B EE 3, A SO s 5 T Aol
P70 AR BTG o AR FEAE DA A Al B B B HE Y B 2 g 32 B R T BT 5
BB Z IR B R 22 o AR, AN SR BT 05 B A b DX B0 DR A B 3 A7 [ S AR X T i
RS S bn Rt AT 1 LR, BRIV R R /N T T M X 3 e B 35 AL AR Y e o
b T AT BEAE — E AR L LA A HE A U 2 X O T HREBR X — T, SRS v
b AR £ b A HE B 55 B, A SCTE Panel B AR A Hh bk T AR B 98 48 9% O T 76 48 40 26
TRBIBL A P P i I REAS , AOR B BB 5T (6 T A< R 181 Rt IX Ay UL

HBT (] )T B 45 2R AN EE 2 6 Panel B RS (8) s , B0 RBR N IE , 15 5L ifE
[ U P 35— 5, B 224 o Ao 3 i DX ) 48 B 5 32 B B DR B b o ), LB R IICRS 7% B B R
RKA BB X o X — AR T A AR AT A e B i B A
AL, 22 D0 S 18 3% PR 85 AR BB K S 3 DX B8 Al A D AR 3% D7, DT UE 52 1 e i i O
T P R i) DX e i — &89

5. H A RS AV AG 5

AR Sk 38 3 B AL 23 T Ak B 2H A 222 TR0 A 38 5 M) A AT o A a0 9 T Bl HE
B NARMVAEAS 55— R A RSl A 36, 45 R 2y £ (O DL R 1 3 R &1 4 FIRE 2 7) o

(=) 5 Bk o #r

A M B R AT S, AR [F] GO0 A 5 X T A A R Y S b . BLR B i
HEHCRS Al (B9 T7) |, Hee it T 19 S S PR Ak nT I Ao AT i o 5 — , Al 19
7 B AT A R R MR i HE TS T DR SR A T B A RS o ARl B8 B ot o3 62 KR
oy AR AL, WL S5 R WL 8 51 (1) 551(2) o nT LA R BT i fod 2 A4 Aol A
PRORBE IR S, S ) 3 o AR 7 R DD A s B HE I T g 6705 Al 3K — RO A
W X TR T A R RS A R A0 SR R A S R B S R B
DX 38 19 A 7= 8 AN AN B RO o M R B AU 3 T B A e A M AT AR R ) A
PR B R G UL BE PR, X EOR ARl BA R R BT A R e D o R il ad
HPRAT S T A0 3 B U R BB A B s, LA R TR T IR ORI I AR B9
S5 RETT , REfE 22 1% b AT 25 W) A Jmy A B LA ML PR Bl 6 0 AHLLZ T, v S o 4l
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I 58 S 01 A AR A JEL T 7, Bl 22 08 £ U 45 % 5 3 S R0 0k A 9 I I o 7 9 R i A
7R , T BR ) T G R4 5 W P s R B

B IR G T B o M B B R LA L R R A S T A A
e B Sl A A R B 0 P R AR L AR ST Al 4 4 100 % 5 DB A e
S H: 4 B 4 T TG 397 80 4 S KIOR B R A G T BE L O SR U5 T CNRDS B P |, 284
YRR 2 T AL R V2R 1] PE I 400 A K A IR R B 8 81 (3) 54 (4) 45
SRR, T B A Ml 7 B A P R I O A AL L 30 S PR Sy I 28 Al TR I 2 AR
5 S Y XU W R, S A P R, B N L IR IR bR, B
FE PR TT A DRI, G T B ol A e 5 4 T8 AR A AR P AR 1 3R
35 5 kSRR, IR AE S IS K R 1) SR AL T G T ol i T B AR
B O 3 A 7 B AT W 7 ) 0 B SR TR I £ LR BEL N AT B
5 R AR AT N

SRR A (B ) T E , R B R BRI A, 1
BB HE T A St e, Tt A ) 385 R g R il i R A AT X DG B R 2
B3 8 91 (5) 551 (6) B 7 , W5 KEAS BT 1648 0 AR 418 25 /05 e P2 B (pm2.5) 3E AT 4]
Gy AR Y TR AR O ORI R R TR A 1, A AT Y R R
S BREE TR SRR 0 . 51 (6) 1 B3 N I, e B R B S 1 i HE i
VLI T R AR T B A8 0y T R R 5 0 O TR L B R . s K
V5 e TR 4 X B T PR AR T 0 1 B A AR S T R A £ s
FFREE B, Al A B LA /85 o AL, 05 O 5 e 1y b IX 5 77— 5 4 B
T2 1], 4 M B FE A7 T 51 % 6 T R 75 AR RE 00 14 B AL AR X E AR L Bl
T 1A R A 3 el X P TR A, TR HE RO 5 5 R A 1 B
AT H BT HLIK 5% % B AT (L GDP #5552, [iE 28 8 311 (7) 551 (8) 1 3
T 4 Hb X GDP B M 43 4L A0 (A1 0 45 5 . AR 28 5% % R K 7 b X 1A T R o0 0F
L T 2 0% R R KT b IX 3 3 B AR [) 428 9 4 T8 7 3 1 b IX 7 7 B2 B ke A
7T 35 TR A 45 A HE 25 L BRI R B B 7 & TF R R KT IS 1 X B
ETACH

F. HLEIST A
(— ) Btk T 9 A= 7 e 7 U2 3H
PAORAE Y AL HSCHG 1 Al 7 s A 8 M XA A 7 AR 5 T S XU, o AR
O3 B AR R OR DL S 5 7 A T T AL, B2 A S Al R 2% 1, Al o
® BRI R A S I GE T i A SO T AR (Chow Test) X747 43 41 811 3647

TN RBE TR SRR, AT o 4 A A R B E RS PR AR 2= D TR 10% 19K F I
TE2 T 20 8] FR RO 22 57 1 JRUBLBE
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TR RBE A, 2 75 23 7R A [8) PR OR B 8 by DX R] 941 B0 28 72 B3 L, DA T 3 20k T O

TEER LN BRAERE b A2 SCHR A P 45 v 3 T i PR ORI (R 4095 7 Al A
PRI TR0 A 7 I A 38 DR AR B T P e ¥ o bl T AN [m] ot DX B R i i B 5 A
BB AR IR SE A URIR] , 58 A Al 7 7 b DX A B PR AP 1 B DR T 52 381 100 A 55 KL o AH X
Fibno RGTT MAEFE R A A v, AT REID WS B PR 5 A IR i1
ASTE e B3 58 DX RE AT 84S T A e T3, AP 23 it DX PR 1) 2 S T X LA A3 31 [] S5 7K -
AR, AT et . BRI A2 LT IR R BB AR A g b X A 5 5% 7 Al )
AT IR ORA B 58 B AR X A A 0 T b e R . 3R 280 (1) 29 (4) s T X — 54t
BB R, £250(2) B, IMAFE AR /5, Post X Taxgrad X Polluted W) %M
-0.062, IF7E 5% M i FVEACE 13 X ERE 1 A e R & Z 5 Bl I A
PR T 6.2%, 3% 52 TR A s sh p e e th £ 3y . K280 (4) R, Post %
Taxgrad X Polluted 1) Z2 %N 0.699 , 3X IR E X T A Ak, B ORBL T & )5 HE IR A
I 69.9% , ik R WAL PR i A Al ok TSN 55 HE K
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The Unintended Impacts of the Environmental Protection Tax:
Carbon Leakage and Production Relocation
YANG Longjian' YU Jian®> ZHOU Yiduo® ZHOU Siyang®
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Summary: This study investigates the unintended impacts of China’s 2018
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Environmental Protection Tax (EPT). To promote the modernization of the national
governance system and accelerate the construction of a unified national market, a key
feature of the EPT is its provision for provincial autonomy in setting tax rates above a
national minimum. While intended to accommodate regional heterogeneity, this has created
significant cross—provincial disparities in regulatory stringency , raising a critical question :
“Do these rate differentials incentivize firms to engage in regulatory arbitrage by relocating
production and associated carbon emissions from high—tax to low—tax jurisdictions? ” This
study provides a comprehensive empirical analysis of this phenomenon, known as carbon
leakage, which is a crucial, yet underexplored, challenge to the EPT’s effectiveness.

We develop two core hypotheses. First, given the physical coupling between taxable
air pollutants (e.g., SO,) and carbon emissions during fossil fuel combustion, the EPT
implicitly prices carbon. We posit that the EPT’s implementation prompts polluting firms
with affiliated entities in low—tax provinces to strategically shift carbon—intensive activities
to these regions to minimize their tax burden. This is expected to result in a decrease in
their carbon emissions in high—tax provinces and a corresponding increase in emissions for
their affiliates in low—tax provinces. Second, we argue that this emissions shift is not an
accounting artifact but is driven by the tangible relocation of economic activity. We predict
that the transfer of emissions will be accompanied by a parallel transfer of core production
inputs and outputs, such as revenue, fixed assets, and labor input.

To test these hypotheses, we construct a unique panel dataset of Chinese listed
companies from 2015 to 2021, linking financial data with corporate ownership structures
and manually collected firm—level carbon emissions data. Our identification strategy relies
on a robust difference—in—difference—in—differences model. This framework isolates the
causal effect of the EPT by comparing polluting firms in high—tax provinces with relocation
channels (i.e., affiliates in low—tax provinces) to similar firms without such channels. To
corroborate our findings, we conduct a symmetric analysis from the perspective of the
receiving firms in low—tax areas. This dual-panel approach provides a powerful test for the
strategic , cross—regional shifting of emissions.

Our baseline results reveal compelling evidence of carbon leakage. Following the
EPT’s enactment, polluting firms with established relocation channels reduced their local
carbon emissions in high—tax provinces by approximately 16%. Moreover, their affiliated
entities in low—tax provinces experienced a significant 56.8% increase in emissions. This
“one—down, one—up” pattern indicates a strategic reallocation of polluting activities rather

than genuine abatement. Most critically, when we aggregate emissions at the consolidated

77



HEEFRAREFRMAFR 202644 31

corporate group level, we find no statistically significant decrease in total carbon
emissions. This crucial finding highlights a major unintended impact of the policy, that is,
in its current form, the EPT appears to incentivize a spatial redistribution of pollution
within corporate networks without achieving a net reduction in their overall carbon
footprint, thereby undermining national environmental goals.

After ruling out the effect of technological progress, mechanism analysis confirms that
production relocation is the primary channel for this leakage. The shift in emissions is
accompanied by a corresponding transfer of operating revenue, fixed assets, and labor
input. Furthermore, heterogeneity analysis provides additional nuance, revealing that this
strategic behavior is more pronounced among transfer—out firms with lower financial leverage
and lower media visibility, while the transfer—in destinations are concentrated in regions
with lighter air pollution and those with low economic development levels. Our findings are
robust to a number of tests, including parallel trend assessments, placebo tests, and
controlling for concurrent environmental policies such as the emissions trading system pilots.

This study contributes to the literature by providing robust micro-level evidence of
carbon leakage induced by a price—based environmental policy in a major emerging
economy. We extend the “pollution haven” literature by documenting how firms
strategically use internal corporate networks as low—friction channels for regulatory
arbitrage. Our findings yield critical policy implications: First, the central government
should strengthen the top—level design by establishing a dynamic adjustment mechanism
for tax rates to compress the space for policy arbitrage. Second, a digitalized monitoring
system with consolidated carbon accounting for corporate groups should be established to
enable look—through supervision of cross—regional transfers. Third, positive incentives for
green innovation should be reinforced to ensure that the net benefits of local technological
upgrading exceed those of relocation. Finally, regional coordination mechanisms, such as
joint environmental impact assessments and ecological compensation funds, are essential to
prevent the formation of pollution havens and ensure the equitable achievement of national
dual carbon goals.

Keywords: Environmental Protection Tax; Carbon Leakage; Production Relocation ;

Difference—in—Difference—in—Differences ; Price—based Environmental Regulation
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