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Abstract

This study selects heavily polluting enterprises listed on the Shanghai and Shenzhen A-share
markets from 2015 to 2021 as a sample, and uses the difference-in-difference model (DID) to
study the impact of environmental tax law on the environmental performance of heavily polluting
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enterprises. The results show that the implementation of the environmental protection tax law
can significantly improve the environmental performance of heavily polluting enterprises, espe-
cially in areas with a large proportion of tax burdens, and the conclusion is still valid after a series
of robustness tests. At the same time, it is found that in the environmental performance of heavily
polluting enterprises, the investment level plays a part of the intermediary role in the implemen-
tation of environmental protection tax policy, and its intermediary effect accounts for about 6.6%.
Finally, through heterogeneity analysis, the following conclusions are further drawn: state-owned
heavy polluting enterprises have a greater impact on environmental performance; The impact of
heavy polluting enterprises in high-tech industries on their environmental performance is higher
than that of heavily polluting enterprises in non-high-tech industries.
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Table 1. Variable definitions
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Table 2. Sample descriptive statistics

2. HEAHA R

Variable Obs Mean Std. Dev. Min Max
Score 9303 72.862 5.695 47.600 90.930
Treated x Time 9303 0.247 0.431 0.000 1.000
Treated 9303 0.432 0.495 0.000 1.000
Time 9303 0.572 0.495 0.000 1.000
Age 9303 2.925 0.293 1.790 3.990
Soe 9303 0.351 0.477 0.000 1.000
Sep 9303 4.891 7.655 —7.640 49.400
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Concen 9303 32.641 14.025 2.430 89.990
Size 9303 1.73e 7.92e 1.90e 2.70e
Rdi 9303 4.500 4.190 0.000 88.560
TBQ 9303 2.149 1.467 0.701 25.506
Gxh 9303 2992765.400 3290522.100 11904.760 79923500.000

I 2 FRA TG AR AT IR Treat 19¥ME R 0.43, RERAGEE 12 N4 4 M X [ 8 i e
M 5 AR E TS Y M BRI L E D 43%, R BAIRBLE A ST 55 el B R, SR
A B RE MR T
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NT T RS2 AR R, B Pearson K148 /5 (W7 3), KILET YA IA 555150 (Score) 5
BRI TREZ ARG RENRR, RFASCRAMEHEREBLA — SRR, R R %
BEATIRIE, 137 ZEIKR T HME N 1.09 (L3 4), S50 /NT 10, BEHA SO A IEAE e E ) £ 3t
2R 1)

Table 3. Table of Pearson correlation coefficients for major variables

3. TETEM Pearson HERKE

Score Age Soe Sep Concen Size Rdi TBQ Gxh
Score 1
Age 0.022™ 1
Soe 0.116™" 0.227™ 1
Sep 0.026™ 0.053™" 0.029™" 1
Concen  0.097°"  —0.036™" 0.236™"  0.206™" 1
Size 0.135™ 0.024™ 01577  —-0.011 0.193™ 1
Rdi -0.041""  -0.099"" -0.143™"  -0.059"" -0.117""  -0.079"" 1
TBQ  -0.058""  -0.083™" -0.116™"  -0.038""  -0.015 -0.102""  0.172™ 1
Gxh 0.148™ 0.135™ -0.010  0.062"" -0.003 0146  0.012 -0.040"" 1
Table 4. Multicollinearity test
4 ZEHEMERE
Variable VIF 1VIF
Soe 1.16 0.865
Concen 1.15 0.866
Age 1.12 0.893
Size 1.10 0.912
TBQ 1.07 0.931
Rdi 1.07 0.933
Sep 1.06 0.943
Gxh 1.05 0.953
Treat x Time 1.04 0.960

7#: Mean VIF =1.09
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(2) EAEEPLS R

Table 5. Implementation of environmental tax laws and environmental performance

5. IMRBUER L SRS

Score (1) Score (2) Score (3)
_ 0.3244" 0.4152" 0.5444™"
Treat x Time
-0.153 -0.156 -0.139
0.0000"" 0.0000""
Gxh
0.000 0.000
1.0939™ 1.0765""
Soe
-0.148 -0.134
0.004 0.004
Sep
-0.004 -0.008
0.0243" 0.0246™"
Concen
-0.009 -0.005
0.0000™ 0.0000™"
Size
0.000 0.000
-0.023 -0.022
Rdi
-0.014 -0.015
-0.064 -0.0918"
TBQ
-0.080 -0.043
-0.5131" -0.4994"
Age
-0.139 -0.211
Year No No Yes
Firm Yes Yes Yes
72.7833" 725587 725360
cons
-0.037 -0.799 -0.649
adj. R2 0.000 0.047 0.049
Observations 9303 9303 9303

TE: VTN TN A BIRERL 10%. 5%, 1% R EMEAKT RS AN tE, AREROYA AR R, T

5 JBOR TOHRAGEE 12 N 0 X LTS G IR B SO AT PR AR B I S AR B 5 SR 26 (1) A
BT RO AR AR BN IR R GUR NI SE MR, R T AR N s BB () FITE SR (1) B R Al b Fik i AN s i AR
i HQ)FITEF(2)FN IR XN T A [ RN . 45 R RIS MR E SN AT R, Treated x
Time IEIAREAE 10%KF 2. @I Q)FIAT LAE H, 7R F SR ] 52 2082 [ I\ 32 ) 42 & s
Treated x Time [¥1[E1H REAITE 10% 7K F ERZEAIE. W25 (3)F1 Treated x Time FIFIH R D ATE 1%
K ERE, BERTRS, UHE SR A @ 88 AT ][ 2 RS . Twi—41, #as
YL T I RBE I STt $E i 1 ARAE 12 AN 0 X BTG G KRB S8, IESE T HL. B4t
F(3)HIEE F R, E 43 1 I [a)RIA A 2 1 1) [ 52 X8 ) > Treated x Time FI[EIE R %0 0.5444, X B3
TRBLE I ST LS 12 NME b X K E 5 e IR SR 7 T 54.44%, HA— 2 A5 R o
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(1) FMRBUEBUR SEHEx B TS RNV IR SR B AR A I
HA RN RIRE I AR A 6, K1), (2). BB LA ZEM(2). (3). (AIIEIHLR, N
FE)FIT LA, P RBE BRI S0 ] 1655 12 N4y i X0 T3 Ge Al $5% BT 7K P A7 A8 35 e 2t 2%
J§2, H Goodman #3145 R B3, RYMFAEP AN, HAEEE = PREFESRIESL, {BKPE

P ORTSE BRSO T B A5 12 A48 6 b X E 5 A MV TR I SR 1

& 2 A3k

Table 6. The test of the intermediary mechanism based on the level of investment
= 6. BETHRBEKENRAI BRI

Wiy v A5 6.6% ) 8 73 Hh A RS

Score (1) Rinv (2) Score (3)
0.5106™" 0.0021" 0.5372™"
Treat x Time
-0.142 -0.001 -0.141
-0.366 -0.0058™" -0.262
Age
-0.214 -0.002 -0.213
1.0427™ -0.0090™" 1.1716™
Soe
-0.137 -0.001 -0.137
0.009 0.000 0.010
Sep
-0.008 0.000 -0.008
0.0227" 0.0001" 0.0217"
Concen
-0.005 0.000 -0.005
_ 0.0000™" 0.0000™" 0.0000™"
Size
0.000 0.000 0.000
i -0.018 0.0003™ -0.021
1
-0.015 0.000 -0.015
-0.0865" 0.0007" -0.0954"
TBQ
-0.044 0.000 -0.044
0.0000™" 0.0000™ 0.0000™"
Gxh
0.000 0.000 0.000
15.0498™"
Rinv
-1.535
72.2054™" 0.0560"" 71.3004™"
cons
-0.658 -0.005 -0.660
adj. R2 0.048 0.027 0.058
Observations 9303 9303 9303
Sobel K56 P=0.047" (z=-1.98)

Goodman &4 1
Goodman &3 2
HRA BN L

P=0.048" (z=-1.97)
P =0.047" (z=-1.99)
0.066

5 REMEE

N T AESCUESE SR BARENE, AW TR WA % TSR RLE . BUE 2 1L (PSM). 3
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H R TAT BB RBGE T RAL, AW TT S IR [24] 5 2 LUF B
Score;, = Sy + B ucs 204140, X Tr€AtEd, 4 xTime, ; + > yControls, + 4, + 7, +&,, (5)

AHIE TR FH BUR ST — (2017 47) A 84, SR A 2015~2021 4F H %-4F Treated x Time fE A fifke
B ERATIERE . Hod, Treated g x Timejq NEMAL RS S, d RRAFFTEFMS 2018 4 (A LREL
) SEMEAHREAIREES . 4t oA 2021 4ER, d BU3, B Las 3 RoREIG YA i HW N ARG A 2021 4.
KHPTFAT R GE R 7. WEFCAE K, 75 2018 SE2 7, Pre_3 Al Pre_2 ([RIA REIIA R E, KT
IR S 2 A, SREG2H 50 B IR SR SURTE B a3 E A BRI R RS, & AT A R .
SR, AE 2018 EIMERBIESLZ 5, 2019 £EAT 2021 4F H i5 Y b (R BE 5R0 ) [8] VA 22 BB 7 5% 7K
FREFENIE, FHRBOZSRESR 2 o4 KR, HORBUER ST 43 055 12 A8 b X ) =5 G
NI SRR b TR

Table 7. Robustness test 1: Parallel trend test
F7.RBREMRIE—: FITHEBRE

Bl Score

Pre_3 ~0.394 (~0.85)

Pre 2 -0.102 (-1.62)
Current —-0.411 (-0.82)

Las 1 0.023™ (2.28)

Las_2 0.305 (2.03)

Las_3 0.041™ (2.05)
Controls Yes

Year Yes

Firm Yes

Cons 4.285™" (453.95)
Adj. R2 0.047

Observations 9303

(=) PSM-DID [E1H

Stof - P A e 1) R Ak B, AR SR P AU ) 4540 DG T ¥ (PSSR 53 9 A5 AR 34 498 o ) L 8% ) A Ak S S 4 o)
BRI )T . PSM I J5 B R a5 bR 4000 R A8 2 2 VAR S 5 4 RO — M ) 4593, SRS AR
W 155> BEATUCHC, 48 215 S50 21 A MV AR S AR AL R s 4, AT 20 25 HE PR ORI 1) S it e 6 55 12
ANE Ay HiL DX 1) 5 G A R B SR 1 RN o AR SC % A ML RS (Size) b T AR PR (Age) 77 BT T (Soe)
JEALEE 1 FE (Concen) . 658 Q (TBQ). Hll =44 =i B #Hi B (Gxh) . PIAL S B9 (Sep) & 5 i (Rdli) 55 428 il A2
AN AT R A5 53 UERC . DERC 5 ¥R IR AT AR VLS (L:1 DERC) AT “AXUCHL” F1 “ AR PLE” .
i = ULE T, WTRAE B ATT B KT 1.67, WHIULECRCR RiF. £ 8 B4R T X4 %L
W J5 BIRE A FE3E4T DID B EA L5 8, 45 B8R, Treated 1 Time (22 LI A9 R ¥ B35 N IE, ST
LB
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Table 8. Robustness test 2: PSM-DID
8. FREMRIE—. PSM-DID

pliR I AN SN

Treat x Time 0.016™ (2.42) 0.0017" (4.17) 0.004™ (4.12)
T-stat (ATT) 197 331 3.30
T-stat (Score Unmatched) 451 451 451
Controls Yes Yes Yes
Year Yes Yes Yes
Firm Yes Yes Yes
Observations 8944 8944 8944

(3) EHRpBRREITEITE

40 B SCRTIR, ARSI AR R AR ML A BT 0 R BRI IS, B, IS 2 U5 T A 3R
FRISENE , 25 P8 B A 23 2 T M 24 W] VA 2R T I S RE M, A SOk B B2 R Al ESG ZRA 137>
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Table 9. Robustness test 3: Change the calculation method of the explanatory variable

FO REMEE=. NTHEERTETERE

IR A &, Treated x Time

ESG (1) ESG (2) ESG (3)
0.3874" 0.4152" 0.5444™"
Treat x Time
-0.123 -0.156 -0.139
0.0000™ 0.0000™
Gxh
0.000 0.000
1.0939™ 1.0765™"
Soe
-0.148 -0.134
0.004 0.004
Sep
-0.004 -0.008
0.0243" 0.0246™"
Concen
-0.009 -0.005
0.0000™ 0.0000™
Size
0.000 0.000
-0.023 -0.022
Rdi
-0.014 -0.015
-0.064 -0.0918"
TBQ
-0.080 -0.043
-0.5131" -0.4994"
Age
-0.139 -0.211
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sk
7264777 725587 72.5360™"
Cons
-0.030 -0.799 -0.649
Adj. R2 0.001 0.047 0.049
Observations 930 9303 9303

(M0) =Rk

T HEBR AN SR A B BRI T 45 SR BRI, AR SCYEIRE R AR [H] [X (6] 2015~2021 4F 14,
T3 T 300 ANBEALAL LA & TreatedRandom AR LI 5 I (8] 48 & TimeRandom, Jf3E47 1 500 X B AL
LSS o RFIRSEI IS Al T R ¥ (beta) 1 p {H, Il 4] 1 RERSEIngs . SR R, LR p (A
Kzt 0.1, HANTERES 46 DID BRI R4 0.544 (A7 1035 7 5, X R WA SCHIT 7T 45 SR i) A
PEARE] T 325 B EAIE .

w._
(Q_
o

Q:_

(\!_

o 4
T T T T T
4 2 0 2 4

beta

Figure 1. Placebo testing
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Table 10. Heterogeneity analysis

= 10. RS

A E 1 £k (1) EEA Ak (2) TR A A E(3) e R Al (4)
Score Score Score Score
Treat x Time 0.8317 (3.17) 0.337 (1.63) 0.537™ (3.23) 1.341 (1.77)
Age -1.809 (-0.71) —4.277" (-2.83) —4.674™ (-3.68) —4.675 (-0.91)
Sep 0.00273 (0.12) 0.00233 (0.11) 0.0136 (0.92) 0.0809 (1.09)
Concen —0.0236 (-1.53) 0.0312" (2.31) 0.0210" (2.06 —0.0506 (—1.05)
Size 5.87e—12 (1.30) 5.68e—11"" (7.54)  2.55e-11"" (5.77) 2.08e—11" (2.00)
Rdi 0.0135 (0.0135) —0.0404 (—1.80) —0.0243 (—1.30) 0.0557 (0.42)
TBQ —0.0440 (—0.50) —0.0475 (—0.82) —0.0317 (—0.64) —0.0689 (—0.35)
Gxh 0.000000104" (2.59) 6.31e—08" (2.23) 7.95e-08"" (3.42) 0.000000200 (0.93)
Year Yes Yes Yes Yes
Firm Yes Yes Yes Yes
Cons 78.617" (10.71) 82.917 (20.12) 84.50"" (23.83) 86.07"" (5.91)
Adj. R2 0.0345 0.0195 0.0183 0.0496
Observations 2998 5946 8480 464
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