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Abstract

This paper selects A shares listed in Shanghai and Shenzhen stock markets from 2008 to 2020 as
research samples, and empirically examines the impact of environmental tax reform on environ-
mental protection investment of heavily polluting enterprises from the perspective of environ-
mental protection investment. It is found that levying environmental protection tax has positive
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effect on environmental protection investment of heavily polluting enterprises. After further dis-
cussion of heterogeneous environmental protection investment, it is found that when the heavily
polluting enterprises face the imposition of environmental tax, they have more tendency to choose
source disposal for environmental protection investment. In addition, from the perspective of
property rights and scale of enterprises, when environmental protection fees such as sewage dis-
charge fees are changed into environmental protection taxes, non-state-owned enterprises and
small-scale enterprises will have a stronger role in promoting environmental protection invest-
ment. The above results show that the implementation of environmental protection tax policy has
practical significance, but the government still needs to further optimize the reform of environ-
mental protection tax system to promote the further green transformation and upgrading of en-
terprises.

Keywords

Environmental Protection Tax, Heavily Polluting Enterprises, Environmental Protection
Investment

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15
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ARBHT LR 55 S ML A PR A DR B AT 1A R [2] [3], A SCRE A ORI BT (1 A1 5 TR 24 DBt S i
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MEFFER, S SHE BRI — A AT, kK “AMEERE" o BT Ak TS
EEN R AR o 5 A I AT FRIE[4], BRI AR AT PRI H (9308, 2 9 KA e 2 A
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2.2. SMRBRABITES ESRE AR REIFRBH

FEVSHAR BRI —AT N, b REsIE IE 2 Ah T BoAE I Sk R S v e SR [ 7] IR B
MARAS - AR PR )95 G I S AT 5 88 JRe F) B 284 o ) AR B ¥ B2 ARV AR 2B 7 B T il D i e
Yoty AR IR P TS AR s OR L R TS B B AT TR, SR A R AR R
TG RPTRAL BRITE, LG5 AT R T AR E A2 1 5L [8] . 2018 FEIAMRBLAIIFAL, Bl B ALUZ X
P RE T RE— P58, IR 1AM B & AR, 5 A AT FH B ) 27 0 sk 454, R 2
BN IMRBUK, AR Z (9] TR 2 B HA M5 Rk 1, IR BIHT BN,
BATIRTT B 5, stk P L S5 ok U R R AOAT NEhbl. BTk, ASCIR iR 2:

H2: E{5 R RV I A ORBL R HIE, 3R RSk AL B REAT I RSB A A 35

3. ARt
3.1 HRIEFESHIERR

3K [F 2008~2020 44 # A B BT A MAE A SCHFFEREAS, 48 ST Je*ST Ak BL A PT 281 Ak 5B
FERE A HH 8] W0 55 B8 TR R RE A G o o G AR 2 520, WG SR BAR BT T 1R 1% 48 B Ak
o MREIEYRIET CSMAR $dE . ASCRH Statale dHATHIE S5 04T
32. TEHAA
321 WEBTE

A SRR B R ORAR BE(Enl), BT 249 F IR B A RE T AL M 55403 i BLHEEREL,  # ok
TR TR AR ERZ NTF TEI, JELEE— 8. A XS5k (2019) 1T AL HE[10], H
T A PR B R 2R 5 0 A B e AR, EAT B OR AR H RUREOR . FERT LK, PTRA
FEAN 2T TAEF, SR T = 3 R #05e T “rE@ TR %R B H R . AL
FILIEIUBRE . AN KA. VKRB, MR R, BR/AAbs . BIROR AR R AR TAR I .
[FIIS % IS i — AN IS P A e TR RO, 2 i bl oo LRI AU R R P 3 4. Bdk
PITHEAT N : R = (BRA A ENRRIEE TS AT H MK EZ M + SR AH
FRHEMAZRAE TR BN H (AR K HANME 2 AT + 208 T IR EE ARSI R AUN 0 1 i AR FEAR,
AR IR B BRI 1 5 PR E SRR

322 RBTE

A SCANEET 2018 AEFHAESEORA B B BUR vh o HEAT BOR AL, PRAN RS ORA BT B35 e 28 Al AR
BOR e, KR RO eI MTFL. MTF2. AR N: MTFL =time x TF. TEAMAAER
IMRBLSRA, o, TFAE 2008~2017 4y b () 21 2% A5 0 H vh S HEG A G 2, 78 2018~2020 4
DA E VA 4 B B AT H Hh IR EEG ORI H , XS A A A R PR B 2% (TF) B E SR HAb 2
time A— M AR, REBIFABHATHN, FHREE (AERIFLIE) M 2018 4£ 1 H 1 Hig 1ExU5ti,
AR SCHs 2018 FEAE MR SEHIAE, 2008~2017 4EEU{E M 0, 2018~2020 AEHU{E A 1. MTF2 = hvt_dum x TF.
Y Emi g T ES AT, hvt_dum =1, EM hvt_dum = 0. X B 5% 0k E%[11] (2021) I 78,
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2 L8 BV AN [ AE 22 52 e Aok A ORI % o ARSI 45 (175 [12] (2022). Wh35[13] (2021) %5 4
FACEE, T3l AR (Year)s AT ME 8 (Ind) O3£S E, SEEBUA S A IE 56 H 4 bl A8 i, HLikds
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Table 1. Control variables and their measurement methods
Rl BHTEREEESZE

AR () BEH
Al AR A SIZE AV RRE B T B AR
FFIGE ROA EREINEINSY Ao S P R
BBl Thq % Q

HHDHE Bod BEEHNASZS & S YN

HI R IBR FR B EL 1 TopTenHDR HiT 44 AR 3R B B i) 2 A

PIRLSY 1 % Sep SERREEHI A B A " EEHRCS a7
s Cur_rit AN B RS f it

B R Lev FURA T At

il KA Growth BN KR

3.2.4. REWIT
AR IE RN
Enl;, = B, + B, x MTF1+ B, x MTF2 + Zj;/j x Controls;  + Ind; + Year, + ¢, @

Hrp, Enl ABERERE, Bo NHE I, Controlsi ASEHIAR R, pi5 p A NBREASE MTFL, MTF2
PIEEREL, Yjy AEHIAE R REE R 5 AT S BRSNS 508 Indi 5 Year. e NBENLILSNI. i
TR A, t RS THEE
4, SCIEER DR
4.1. FETENMAE ST

% 2 NFEBEAENHRES 4R, 3144 ANFEAMNME, MR T LU H VIR (En)
FIME N 15.789, HHAIECA 15.898, FEAN. T KE S &/AMER H1E], X1 B Frik AL 5 s B
—EIRRFEE . A EM R AR R IIE LN 12.4%, KT 10%, R SR T R, K gka:
PREFRIFRIIGKEH . dsh, WE 28 EY, A koMb &,
4.2. FHXMHRIE

N T Biik 2 LA SR BA S R BLIRZE , A SOEXH AL R MTFL, MTF2 5 H A #4652
A5G R HEAT T Pearson HHR R, ¢ 3 H17R HAZAH KA AL 6 ) £
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Table 2. Descriptive statistics of main variables
2. FETEMAMSEIT

BEY ALE BN briEZE RKE w/ME 1/4 534z iz %4 3/4 73hr

Enl 3144 15.789 2.454 21.004 8.509 14.243 15.898 17.373
MTF1 3144 8.435 6.877 18.119 0.000 0.000 11.164 14.630
MTF2 3144 8.984 7.288 18.092 0.000 0.000 12.506 15.399
SIZE 3144 22.684 1.193 25.933 20.111 21.814 22.577 23.508
ROA 3144 0.037 0.066 0.234 —0.250 0.009 0.035 0.067
Thq 3144 1.615 0.930 6.869 0.816 1.074 1.311 1.790
Bod 3144 9.015 2.005 18.000 5.000 8.000 9.000 9.000

TopTenHDR 3144 58.003 14.638 92.090 23.700 47.805 57.970 68.180

Sep 3144 5.460 8.139 28.831 0.000 0.000 0.000 10.242
Cur_rit 3144 1.726 1.784 11.806 0.300 0.785 1.161 1.848

Lev 3144 0.471 0.198 0.907 0.065 0.323 0.480 0.621

Growth 3144 0.124 0.332 1.964 —0.530 —0.049 0.072 0.222

Table 3. Pearson correlation coefficient matrix

5% 3. Pearson fHx R EAERE

Enl MTF1 MTF2  SIZE ROA Thq Bod TopTenHDR Sep  Cur_rit Lev Growth
Enl 1
MTF1 01407 1
MTF2 01347 -0.019 1

SIZE 0.444™" 0.168™" 0.203™" 1

ROA -0.045 0.185™" 0.016 —0.032 1
Thg  —0.23577-0.1497"-0.093""-0.428"" 0.164™" 1
Bod -0.003 -0.071" 0.110™" 0.148™ 0.031 -0.067" 1
TopTenHDR 0.052° 0.089™ 0.039 0.1717" 0.203™ -0.113™" 0.024 1
Sep 0.042 -0.005 0.125™ 0.162™" 0.046 -0.020 0.008 0.015 1

Cur_rit  —0.216™" 0.074™ —0.067"" -0.374™" 0.306"" 0.198"" 0.066™  0.092"" -0.048 1
Lev 0.2477" -0.182"" 0.060” 0.463™" —0.451""-0.229™" 0.056° -0.108"" 0.037 —-0.672"" 1

Growth ~ —0.013 -0.027 -0.003 0.035 0.280"™" 0.019 0.017 0.154™ -0.009 -0.041 —0.000 1

#: "p<0.01, “p<0.05 ‘p<0.l.
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ARG IR 25 KT, O fRAS B MTFL 5 MTF2 5 HoAth P2 )48 8 2 18] (A 5% 2 80F A #id 0.5,
KA ER R A 2 AR SR M, ek, RO RS E MTFL. MTF2 S##RA8 & Enl fUAHSC R
3708 0.140 5 0.134, HIITE 1%/KF LEE, fE—EfEE EVPERIEAR R .

AIONTXHERAS R MTFL, MTF2 5 HARE 6 S0 7 VIF L& MEi2lr, Wk 4 Por, &%
VIF B/ T 10, B AR EZ AL BN, LHRAEEH T .

Table 4. Collinear diagnostics
Fz 4. HLRMISHT

3 ¢4 VIF UVIF
MTF1 1.18 0.850647
MTF2 1.07 0.937593
SIZE 1.87 0.535719
ROA 1.54 0.648347

Thq 1.29 0.774256
Growth 1.14 0.878798
TopTenHDR 1.12 0.890290
Bod 1.07 0.935330

Lev 2.57 0.388742

Cur _rit 1.91 0.524735
Sep 1.05 0.956232

Mean VIF 1.44

4.3, T EOPRERE S

45 (DI B ARIINSE R A, ARAEHAT L5 I R RS R A MTFL. MTF2 [ [E )3 #2500
FE 1%7KF EIERR 3, FHQ)FIZERIMASZER AR HAEHAT L S RS, R E MTRL 1[5 &
HAE 1%KF EIEREZE . MTF2 B[R REAE 5%/K-F LIEF B35 . MR AA —Eiaitt. ¥k
DA RBLHI AL L A R BB A IR R o D BIR RS, A RBUTIEZ A 5 5
RADIARFL B BEAR B — AN AL, P HIREBCR AT 0.020 AL, PRRBUALIL LU Hi5 Jek
AR RA PG ALB — AL, 0 IR Ty 0.048 AL, i EE TS ek T R BULE
e UG LA RBRAE NS BT O REE B A B8 0. BTbA, HL A3 BUSSIIE. IX A REAE 2018 4F A X HLis 4Lk
MV I HEG AR 2 T ) B2 0 5 W 0 FEIN M DO TR i — 58 8 - 2018 4F 4 T it A7 HR R B
B BTG YR ANV ARy M it — PR, e s R A S RN I

4.4. REMIFMRIZHEITIC

T ANV AR YR AE S A IR R R o, AEAESE T PR ARSI A T 3 H— AR B K.
A T REIR A e I A BRI A BRI IR, TS JlERE T, BEATIAORER BT, TSI HE
THEFHNT . ORISR, Al BASREE AR R s 15 G K7 AR B AT AR AR i B e
JBCR, WRAACERE . BRI . PRI . POKAEERSE . SRS PO RBUT AR SR A
RECTE IO 2Z2 SPE R, R AR TRE IR0 H S0 RBEBAR AT H PRAAME 2, it PR R BRI 72
PS4k B SIAORIL B A S 8 PRI ORI, 00K AN PO R A B AT I 56 - B 45 R 6 Fror .
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Table 5. Benchmark regression results
< 5. EEREIALER

@ )
B E
Enl Enl
MTF1 0.051™" 0.028™"
(4.86) (2.73)
MTF2 0.046™" 0.020™
(4.64) (2.17)
SIZE 0.780™"
(10.44)
ROA 0.269
(0.22)
Thq -0.115
(-1.44)
Bod -0.078"
(-2.33)
TopTenHDR —0.002
(-0.49)
Sep —0.009
(-1.11)
Cur_rit —-0.034
(-0.68)
Lev 0.774
(1.46)
Growth ~0.169
(-0.81)
(% No Yes
R[5 4 No Yes
gl 14.946™" -1.549
(102.72) (-0.97)
WL 3144 3144
R-squared 0.038 0.216

i SR UE. T TS RIRRIE 10%. 5%, 1%k LR, RE.

DOI: 10.12677/aam.2022.117504 4799 IR Esid


https://doi.org/10.12677/aam.2022.117504

Ak

Table 6. Heterogeneous regression results of environmental protection investment
= 6. RERMIMRIRFEEIFER

S T R A e D
V5K A B SRR Bt A S IR T
MTF1 0.005™ 0.013
(2.07) (1.08)
MTF2 0.014™ 0.019
(2.32) (0.28)
SIZE 0.963™ 0.589™"
(6.41) (5.27)
ROA 1.852 0.005
(0.54) (-0.03)
Thq 0.096 —0.055
(0.91) (-0.62)
Bod -0.412" 0.011
(-6.21) (0.23)
TopTenHDR 0.003 —0.005
(0.01) (-1.29)
Sep -0.007 -0.019™
(-0.54) (-2.01)
Cur_rit -0.009 -0.013
(-0.71) (-0.22)
Lev 0.802 0.168
(0.89) (0.39)
Growth -0.091 ~0.402
(-0.08) (-0.51)
RI& A Yes Yes
s} ) 285 7 Yes Yes
" AU -5.312 -9.289"
(-6.63) (-7.43)
IIAE 3144 3144
R-squared 0.208 0.195
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AP B S A BRI ORI BEIN . MTFL 5 MTR2 1 [B1 3 REUILE 5%/K TR 3 . SR reae
BEOREEERIARILTIN, MTFL 5 MTF2 (MR REENIE, EIFARE . RYI AT AR
RS Aelb (A ORIE BT AP BE A ] 2 BRIk AL BRI ORI BT o H2 B b xT A IE . I 82
55 (ST BRI, AR R R 00 A RS20 28 L A A ) T B i i S v B v 46 5 R AT
A I IIAMRBETT, A M G SR A SRR, Al 32 B ) Bk B i
B Gy i £ M5k EREAT ], A IOIR ST 8T RPN A% e AR IR A AR Rk BRI A I . Hh
U, BIERATIAMRBUS, R BTt bl F s RS A A R I SR A5 T4

5. fRf@ieis

NG R A e E, ASCE e Enl RT3, AR Enl (OAERY BN BB SR AR
WA H rh S ORAHSCHIITH , R Enlxin, JFA AV AB Gt EAbRHELL, I8 1 Inam RSB0 AT
P, KBRS 1 Enlxin fEFRLL 100 Ab2E . HAMARFEIHYAE ., Wk 7 Fiox:

Table 7. Robustness test results
F=7. REMRIEER

BEd Enlxin
MTF1 0.033™
(2.98)
MTF2 0.024™
(2.29)
SIZE 0.851""
(7.92)
ROA 0.269"
(0.99)
Thq -0.103
(-1.05)
Bod -0.034™
(-2.09)
TopTenHDR —0.010
(-0.57)
Sep —0.005
(-0.49)
Cur_rit -0.032
(-0.65)
Lev 0.772"
(1.52)
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Continued

Growth —0.158
(-0.76)

(|4 A Yes

B [ R Yes
R -1.426
(-0.90)

RLME 3144

R-squared 0.233

MTF1 5 MTF2 [ 253358 1E, HEZFMEAZ, # EsCRaERIaZ R B A — e gt
6. REMESH
6.1. FRRMETR

BURF X Al A PR BT R B A S50 [ 14] o AN TR] = B0 5 P il st 4R 1 4 2 A P 3 A A — 3
[15]. TR} 2018 4FFF4f B AT 5040 3% FH 214 T e AT PR OB IR — BUR I AL, A 6] = B 5 1 Al g 3F £

RBBE N ERBAAE R MZER? HXHZIE, ASCREFEARYTT 0 N EA Sk 53R E AT ok, 2D R
TR ORAE A TAT X0 AN R U R 8 Ml X TR R BB BN IR o[BI S5 R U0 8 T :

Table 8. Heterogeneity analysis of property rights
8. FNMERRRME S

1) )
EA ik AEEA ik
B4 Enl Enl
MTF1 0.007 0.031™"
(0.55) (2.75)
MTF2 0.002 0.025™
(0.23) (2.47)
SIZE 0.813™ 0.921™
(7.89) (7.29)
ROA -0.043 0.359
(-0.02) (1.20)
Thq -0.131 0.049
(-1.20) (0.40)
Bod -0.186"" 0.062
(-4.02) (1.21)
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Continued
TopTenHDR -0.002 -0.004
(-0.28) (-0.53)
Sep -0.010 -0.015
(-0.92) (-1.18)
Cur_rit -0.221" -0.004
(-1.94) (-0.06)
Lev -0.056 1.348
(-0.08) (1.57)
Growth -0.308 -0.091
(-1.09) (-0.29)
4 A Yes Yes
N ETRYA Yes Yes
Lif el -0.660 -6.322"
(-0.49) (-6.18)
WL 1596 1548
R-squared 0.252 0.208

% 8 fin, H()FIIREA AR, F@)FFRAEEE M4 . EEA MRS, MTFL,
MTF2 FIEIH REEAIE, HIFARE. B FEHEEA M FEAF, MTFL EER%ECH 0.031, HAE 1%
KR, MTF2 FIEIE R 508 0.029, HAE 5%/K-F 3% . RUFMHE T EA M, HRBMEA T IEE
A A IR BT BLAT B 3 I IE AR o 7 AR 1 SR DR AT A — T D LA il R B SR L
HRBCE S I L, MBUA B R E K& FH S M R = A HIE R [16]; 55— 4T, EfF L
T A B LA R R = 2 A5 T AR e R R R SEIRCHE[ 171 1 HL, AEEA A T B & AR
BAERUN, T IRMSE 2 FIBUR SR X R IR IR, 2 RBUEAT 2 52, 58 B AR 2 ma B sk HE S
R R ORI B I H 1 R

6.2. A MIRR BT

AREFRE A E Ak i AR, BFRACE . Se 4B 2 7 A RRE, KBRS 5/
FIRE L A T 5 HET S 2 P ORI () SR AR AN ] o AR ST 42 R 5 Al 8 7 S PR R S 0K A b Kl 4 S SR
B /N PR A, BRATHEYS 9 3 R AR B FAEXS T AN R RS 2 Aol AR ORA% 55 4 FH 7K P
RBINEA ER

H#E 9 FiR, BQ)FIFIR KIBEFEA, 5 Q)FIFIRINRE AN AEAS . 75 RIS AEA A,
MTF1, MTF2 IR ERNIE, HIFARE. H oS EHEEA M4 T, MTFL KEIE %08 0.029,
HAE 10%/KF R . MTF2 (a3 R%ECH 0.036, HTE 5%/KF R . R T KB, ORI
JRAATE 7N KIS A b () B (A8 B8 LA TR B 38 (9 IE Rl I . OBV AR BT Nk, i FHA
B GEAHEIE , X H TG T SUS A AN BUR, MUE T HETS SR ARBTG5 B S U B 5
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Table 9. Heterogeneity analysis of enterprise size
9. BWHRS RIS

1 )
RIAAE Y AN,
B4 Enl Enl
MTF1 0.025 0.029"
(0.79) (1.84)
MTF2 0.027 0.036"
(0.35) (3.60)
SIZE 0.823™ 1.1377
(5.69) (6.61)
ROA 1.379 -0.295
(0.61) (-0.20)
Thq 0.067 -0.078
(0.39) (-0.82)
Bod -0.169"" 0.008
(=3.25) (0.19)
TopTenHDR 0.001 —0.009
(0.03) (-0.31)
Sep -0.004 -0.025"
(-0.39) (-1.98)
Cur _rit -0.350 -0.021
(-2.28) (-0.37)
Lev 0.859 0.172
(0.99) (0.24)
Growth -0.021 -0.316
(-0.07) (-1.06)
R & A Yes Yes
s} 1) 285 2 Yes Yes
Lif el -2.095 ~7.426
(-0.38) (-2.82)
WL 1572 1572
R-squared 0.209 0.128
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7. ELEEIY

ARSI 2008~2020 FEYERP T _ETT A BAVOABT RN B, ERBTRHETS 24 AR A ORI I B YR AEFR
TRBLX — BRI ORI BT RCR o AR SORIL,  THAEPA GRBU B {5 e R A b AR B A IE 7]
HENE . T EAR BT b AR A P SR IA RAR R, A M AE T PR ORABE DT AT I B BA b IR A L A AR
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