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Abstract

In order to practice the concept of harmonious coexistence of man and nature and promote the
construction of green low-carbon economy, taking the implementation of “environmental protec-
tion fee to tax” as a quasi-natural experiment, based on the micro data of A-share listed enterpris-
es in Shanghai and Shenzhen from 2012 to 2021, this paper constructed a DID model to investigate
the promotion effect of green tax system on the transformation and upgrading of heavily polluting
enterprises. The results of the study show that the policy of “environmental fee to tax” has a sig-
nificant role in promoting the transformation and upgrading of heavy polluting enterprises. This
conclusion still holds after a series of robustness tests. The policy effect of “changing environmen-
tal protection fee to tax” on the transformation and upgrading of heavy polluting enterprises is
exerted through improving the management level of enterprises, but it has no significant effect on
the R&D investment of enterprises. Heterogeneity analysis shows that the transformation and up-
grading of non-state-owned enterprises is significantly affected by the policy of “environmental
protection fee to tax”, while this result is not significant in state-owned enterprises; compared
with the eastern region, the heavy polluting enterprises in the western region show higher trans-
formation and upgrading enthusiasm under the influence of the policy.
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FRAISE 3 RSSO AR &R, (Rt NS BARANESEA” B SR OB 9 A A IR 5 ] B rp B ) — 7
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AR, 1982 EIRE VAL T HES BB, N MVE VIR AT A T B T AN T R B TR
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VI, DABEH BRI 515 R S B AHBT HES Bl B, MR B AR IR 58 R L S
ERIPE B BB . NIBSRIGE A R GG B AR F R, BRAT DR BN, A Ah S DA R
RIPPAS RAG I ANRSS 77, K2 TSR T i A BN B BRSO IR BSOS AR VP LG, S R[] M
AR [2] 553 M 2 PR 50 L) 55 28 7 A ST UG PR bt - W TR L5 i & UM BE R AR b, 20
R BEA RORAF T AR, BERBUN LTS M. PAL S5[3]%5: 3 LIRS A5 sl IR
TEL T R PRSFA ) A 500K [ SR B SERE AR 5 SRR WA PR B B B 15 DR 7 T A% 478 i TR PR 5 A )
R —% . AT 28 A P BEBUR M BOR RO SAT 2 4E VAN, W0 R SR S [4] QTR BURAT R A BT RN,
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RPATTR RmEmikSptlk. R KR BRI T8, B5REE R AR ZR, Kt
LUF R B R B A& EE, RET BRI RS R E AR A6] [7]. CRRBUED) RImifi Jy iR
FUL BT RPA A 6 ) SRR IR A 7RI ML DIUEASOR “ A RSB 1 Seiti il o — It
HARSLL, BTV R TT 0, 08 HE Z AR SO R ECRAN, £5 17 e M IRk z)
WETTHFITE, §AENBUFE e B OBHRItaRS%.

ARSCRRERYIA PR DTRRAE T2 1) BEUBANIAORBLAT e [ 4% it ] (1 Y K LA s o), B 4 10
BIF5E 32 N 2 T BRSO AN 20 [8] [91, I ELWF TS AR vh AR e — 3R EE 45 hm o« ASCLL “FR R B ciedid”
NBHE ARG, 38 FOUCE 22 2 B U o 335 Qe A e T ROR . 5 T IMRBUE Xk 2
YESRFR W7 BT . 2) PSRRI 5 204 C R 2 HCEF AP [10] [11], (HRXFh LA g
5 I 2 2 T S ) Al 2 T TS A M . A SR T b2 1, I8 YRR AN R F 5 R IR TT “ AR 3
BB B A AT R He TR AIRE M, JESINE FKCE SRR BN b A R, S
I AFENLEE . 3) TEBCEM R R EHI R, FHb] B A T D 5. AR SO 2 B AR 8T 1 57
FRIEIRZ, RGOS IR BB BORAEAS R B 5T LA AN [ [X R 5 G Ablb B BT 2 O SR 30
BE— 0y JNE B35 s HE B £ AL ) 8 3 4R At T RIS

2. BipS 5 RikiEH

IS VENE IS RN, VA Bl B R PSR DLIE SR A R [12] . IR B B
FHRLL CRMRBUE) BURE G HRS B, AU E 40N _E 7870 5 18 %7 PR AR, 10 HL7E SE it
AN LA O AR E o RIS IARBLUAE I Z I CARBLED) e % H, SEGHHRS
PR SR A PIERIE . AE PR BEBL” BOR SN 2 400 X I RBLARRAERT BIFLTH, A
fem T AL EUE A . EiG Rl i TH B SR, TR “HMRBEBL IEGE MR, M
X R A IR TR IR T, AEARARSRAG R AR, B RIRTE R R AR A i
AR R 257 AR AR ARG PE[13] . 25T DA B BTt A ST 1

H1: “IROR2GCBL” BURRE R & (Lt 85 QA e T2

“HMRBE AR BURSERE AR, G G B S ORI, W BCRRR  Ros, A 2018 LKA
TR IR FE8G KO ORIFAE B S A B BLR, 2019 SFEIFRBIAL R 221 1273, [FIEEHEK 46.1%, M)nHE
AUERFEIX —/KHE. Porter 55 N[14]45 H, BHEIR S A B IR RCRAR T Al FE ARG i 2R, 72
THTX e PR ) AR TS 5 T AR i A R« PR S Qe HETBURON 1 F9 5 b b i R A ke PR MR T
b BEYRIR S AN BRI R T AL IR E S PG R IR, U B A BLA ) ST ki
BARCE RS H 28 H AR HER 255 2 B PR DR TIBL” B0 HEIG Qe Ak A BT (o 3 2 AR
BUELACR 5T 25—, et AT Sms A s AT MR EE AT TS S U 2 F) i s £ DX s A B
IR OGN, AV UK BEEN DA TE BT 2% 050 FRe B, TR IGE po ) PR i 240 FlAs 55
T MnERAE P IR I AR P I AR A B Tt RE AT AR T B F AR, I HoRT DOE R RS
Qb BRI AR 5 08, MR SIS Sk B R . 2 T BL R A SR 3L 2:

H2:  “PRR BB BOROE I 3R m Al B (et Aol e R T2

RSB BURRK G E AR “HERFHESBUIR 5 “OPR S BRI HEM R 25 LA L)
HBERRA” 2 (A5 . BAR PR B VORI A G R I AR e X LR AR, R B
BES (338 b AR BT LS s A7 F1 . (EMRIIRE . WA QIS s A B ®RoR FhR K. (1]
I AR RU[15], RXBLAE T Ab A R A XE UG R BFT IR . 55—y, A AEAE SEINSGTE B 5 A GE
T35 BRI A T HEG AR Al AR XEEFEHAR BT, I HBOR GIHr BAT 1 B ANt 5 AT X
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Brtk, it BN L A 28 AR DA T PR A B e, 2 B AN 2 5 I R 4
REGFIEATATIIA L, TR e FI EIRBIG  V5 YA B A5 R i B A 5 s AT X o 2 BL B i
R AR 3:

H3: FEHIN IR B BRI A Sl I BT A BNt Aol 3 R T2

3. fAREItT
3.1 HBERE

Aol 78 R PR S0 A R DA SRR L P AR AT X, Dy U 2 ik ) S SR At 1 LA A RS, TR A S
e “IRPEBL” BURRSEHE AE— UE B AR SE50 . SR HWUE 22 73122 (DID) R 5T Hn 575 e A b 3% B TH2)
RISEma R . T ORI BL” BURMIRRIRTE, AT BEI5RAT LA b R BURRIIECR, 275 T &
HE[16]HIfE, K kb T H5 AT WA A AR SR M se g 41, AR FE IS Je Al A Xt 4. 5 8 B
A ) i 225 1R A B T RE T SR AR Z2 I R, A SO 17 LN AR AN [ R 80 1 X B 22 A Y -

Upgrade; , = o, + o Treat; Time, +a,Control _Var, , + u; +y, + &, (1)

Horb i At 9 BARR AT B AT AL 5454, Upgrade AL RL T (T B 4845 Treat; /2 4 Wr
FEAR A2 TS 8 T 503 A K B AR &, 25 Treat; = 1 UiAREAR ML i J& THy5 447, Rz 8 TIEETT 4
il Time FH T HIWFEA L TECR R AEMATE,  “HRWEBL” BORE 2018 4F 1 H 1 Heh, KE
PrAbT 2018 K2 JEHIFEAI 1, AbT 2018 A Z RN 0; Treat; x Time at% O b, @il HALTH
REL oq KA IR OBL” B E 5 Ye il # R TR 2L EE ;- Control_Var Jy— RVl &,
SRR AR A R, BRIl IS —. e, PR AR
R ATFFKSF s g ATy 23 AR R A3 6] 52 RN b X [ 38 808 e NBENLIE ST AR 0] RES/ NI 5T
SR MR, ASCRHRERRER R, BRZH .

B WD B AR AR B M AR BRI RIC R, AT ARl I A DG ) Hh A AR & A 2k
AR, T BRI MR B ORL” BN B IS e A BT AR AL, A S S RSB SE[17]
(AR IT 7 1%, R R A O, =D R B R R

Upgrade, ; = o, + o, Treat, Time, +a,Control _Var,  + i +y, + &, (2)
M, = B, + B Treat; Time, + g,Control _Var,  + 1 +y, +&, 3)
Upgrade, , = ¢, + ¢, M, + @, Treat; Time, +@,Control _Var,, + 4 + 7, + &, 4

FLr B (2) ALY (4) I B e AR B O EE S e A B T AR B, BRI Q)RR & My, N R,
045 5 # /KT (Manage) FME R B (RD) o 383 X AR AL (2) Fh Al v 2R 55 o0 PR 360 41 DR 0356 R 400238 2 75 0
5 G ARV R e BT 2= A 52 0], PR I A AR () A 6 A b A B K ST AT e 5 N A2 75 7 BB SR AR H kS B A
VEF s A5 20 (4) 0 I3 58 4 P A SSORE T 23 H A R ) 4 W o 7 SEE IS A2 ] STATAL7.0 #E4T SR 734
¥ Sgmediation #4347 ARG L, DAt EEh45 A Sobel £:36. Goodman 36 1 A1 Goodman
I8 2 5 2K P B W7 A 280 1 SR 2
3.2. BAEREBIEFRIE

A SCIEHL 2012 AE R 2021 AEYR A BRIHE L BT A SR RRIETE SRR AR, B AT 2 bRk
WAl 2010 SFIMRELAATH) (ETHA RIPAEE B ER TR # ) (MR WA), FERCREAl B (B A a3
TR EAT N R H A ) E— B IRE[18], A/NSEI IR, fema R EIE, FEREATRLE N 2E4T LA
NACFE: 1) EBR ST PT KW EWAR: 2) EBRHAE 2018 715 ALY, AU T 132 4k mT g
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XA BT B — 7€ 52 s 3) % 2012~2021 A FEA MM FR i 25 ) Ao b A5 B AR B, T3040 A4
IFEFR R 2K IREA TS MG (E L 783, ARSI 835 ZKAlk, xfHEZH 1029 ZKAk, WA
17,242 o AFRARBSHHE X T ST 5 R FE e, FERICHE A 2 vh oo S 2 AR gk AT 1% 999% 1K) Winsor 4
WEFE . R RIET CSMAR #di%E . Wind #di %, TR EESH (Bl ARATIs2KiRE) (2012
JR), T ER M HR R VA TE I 58 S IR AL B A N BT A R AR R T AR .

33. TEHHA

1) WEBRTE. AT AR AR & il i B T 20 F% 5 (Upgrade) , i %21 5 [19] 5 257k & 55 [20]
IRIE TR 79, DAk 4 ER A =R (TFP)MIE, 2% Levinsohn Z£[21], DL LP JEG Al 4 B AL 7oK,
BT TEP IS OP 1M1 OLS ¥k, LP WEAEA A2 i IR Nk (22 o) 5 9 AR PR L, AR S IBAR S f
SE[220 i, @I DA X EoR A — S AR A P R B i AR B BT Ak ) A R AR R R

InY;, = B, + BInL;; + BInK;  + BInM, | + ¢, (5)

ERAIGB)H, Y A Bl EE SN (T o), LARES N, DERTAS(TAN)E, K ATEARE
N, PAFEIR 8 5= AHE (T 7o), M FRoRiasN, BLEM ISR SR (EHEE) T “ ISR .
F52 57 5% AT IA (T oT) 7 MIFE AR SCARHR FE AR 30 AT 43 L[B035 AR I Ak 22 U3 Bl fll A R A e
(R 2 BEZEMORSE[23] 9T 7T, BLEDL AT 2 (Lnop) A A A R (Lnep) (E 0 AT AR, IRIRIIN B Aok 4%
BT RAEEE

2) BLRRTRE. KR F3C, ASCHyseied 5 X A 2 s gl 5 AR B Yk, iR E
Treat T HI W il & B 4L T Eis G\ (8 T Treat =1, [ Treat=0), A EHAZE Time I3
W R A A B R 2B (T R (BUE R A2 T AE 4 Time = 0, BUSE R 2R 4R Time = 1); 22 B Treat x Time
NASCHIRZ O R R, HANT R ay RVBURBN, # “HORBOOB” B BTG gl 7 BT R
TEHHER, WA HIUR N 5 258 1F

3) BHITEEFPNEE. ZHROAMI[24] [25], ASCER L FEA BB H A . k5t
1% (Age), BIAV RS AEFRE AR5 E: RS —(Dual), #HEFK 5Ly — A 1, HNE 0. 1
A HAE (Size), RIAE AR A %8 77 U ARNT 0 7= BLIE 57 (Soe) , #5776 2 B U E 1, 75 B O AL 4E 1 (Lnsc ) ,
BI2E — KL ARFFIE LU ATHF /K- (Lev), B Gf@iifi LT P~ gl STk s 25 (2610 7, DU
Bk DA 325D 25 N (Manage) 7 & 4 35 B K, Al R 5 N (RD) AR $5\ 3% B i — B 2R 540
FAR BN ST WL 1

Table 1. Descriptive statistics of variables
F 1 TEEAMRIT

A BORIUE BIE PRt B/ME B K1E
TFP 17,242 13.21 1.07 6.82 13.12 18.19
Lnop 17,242 —-0.019 4.35 —505.8 0.070 50.24
Lncp 17,242 0.078 3.04 —-223.9 0.094 22.72
Treat 17,242 0.45 0.50 0 0 1
Time 17,242 0.43 0.50 0 0 1

Treat x Time 17,242 0.19 0.39 0 0 1
Dual 17,242 0.27 0.45 0 0 1

DOI: 10.12677/0rf.2024.141011 122 BE 51


https://doi.org/10.12677/orf.2024.141011

[ S

£
soe 17,242 0.34 0.48 0 0 1
Manage 17,242 18.71 22.01 0.016 13.33 690.9
RD 17,242 17.63 2.83 0 17.93 23.95
Lnscl 17,242 33.80 14.71 0.29 31.64 89.99
Size 17,242 22.22 1.29 16.41 22.05 28.64
Age 17,242 291 0.32 1.39 2.94 4.007
Lev 17,242 0.44 1.42 0 0.41 178.3

4, SCUFER R
4.1. EAERYILER

2 R TR RIS R AT A AR HE DA A5 R, Q). (2. ()P Al AR & TFP. Lnop Al
Lncp fEAERY (L) A IEAZE IR, AHER H, FEASITR 3SR AT A% OB A R Al RO B OV IE, 3
Y IR OABL” BN BTG G R TR B LR, B 1R BIWP R

Table 2. Baseline regression results

2. EERIVFER

(1) (2 ®3)
B4

TFP Lnop Lncp
Treat x Time 02907 0.083™ 0.368" 0.211" 0.420™" 0.345™
(6.12) (3.69) (2.30) (1.74) (2.85) (2.66)
Constant 13.159™" 2532 -0.090 -3.524™ -0.002 -2.314™
(546.64) (-10.91) (-1.33) (-2.44) (-0.03) (-3.43)
Control_Var YES YES YES
YearFE YES YES YES YES YES YES
AreaFE YES YES YES YES YES YES
Observations 17,242 17,242 17,242 17,242 17,242 17,242
Adjusted R-squared 0.075 0.753 0.092 0.120 0.144 0.044

E: TTp<001, " p<005 p<0l, FESHANME, FKRBMIWER, FFE.

4.2. PABNKLE

NIRTC “ARFEB” ALt mi5 e R TR AR B, & 3 BT =B oR 1 A SO ik HK

TR RN IR SR, (1), (2). G)FIAAEEA(2). (3). A)HIEIHLER, RAEH(2). (3)FIHIIH
JAEER, B BRI OR 3 OB BURN TS Qe Al e R T 1 R i AR B R AR, RIS
Goodman 46 1 (R BCRF N IE, #E—DIIE 7 ASCIERBE 2. K5 (4) 51T (3) AR AR B N B
R EIHEER, K HIAKA R, #T SR IR BUR K SRR H T Gl BT
KRBT RZRREHER, B A RN AL, A SR B 3 AHE.
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Table 3. Mediation mechanism test
= 3. BAHLHIRIE

— 1 ) 3) (4)
Upgrade Manage Upgrade RD
Manage 0.011™
(60.42)
Treat X Time 0.091™" 6.430™" 0.286™" 0.017
(8.30) (4.99) (9.16) (0.33)
Constant —2.482"™" -92.353™" -1.468™" -2.032""
(-29.77) (-29.08) (-18.93) (-5.13)
Control_Var YES YES YES YES
Observations 17,242 17,242 17,242 17,242
Adjusted R-squared 0.740 0.112 0.785 0.164
Sobel 56 0.0717" (z = 14.88)
Goodman ;5 1 0.071™" (z = 14.88)
Goodman £ 5 2 0.071™" (z = 14.88)
HA RO R EL 0.071"" (z = 14.88)
IER VIV 0.021" (z = 2.06)
PSRN 0.092" (z = 8.30)
A 248 LL A5 0.773

4.3 REMEE
1) AT BRI o X H 72 53 A5 7 SR S 2 RG] I 2L £ SR S i 5 6 A R AR B D TR B %2
5, DUUERAS R A SEIR A R . AT BARIO M T A SLI0 20 5 0 A 22 e, ARS8 AR [27]
M, MW T SIS
Upgrade,, = a, + o, X y,Treat; , Time, , + >_ yControl _Var,, + u +7, + ¢, (6)

Table 4. Parallel trend test
< 4. FITHAR R

s 1) 2 (3)
ya \E
TFP Lnop Lncp
Treat x Time™ 0.119 0.064 -0.072
(3.71) (0.73) (-1.32)
Treat x Time™® 0.005 -0.019 -0.051
(0.21) (-0.39) (-1.03)
Treat x Time 2 -0.022 0.022 0.003
(-1.38) (0.49) (0.07)
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Treat x Time®

Treat x Time?

Constant

Control_Var
YearFE
AreaFE

Observations

Adjusted R-squared

0.036™
(2.21)
0.036"
(1.74)
12.795™
(567.62)
YES

*

YES
YES
17,242
0.287

*

0.159"
(2.45)
0.238"
(1.61)
0.004™
(0.09)
YES
YES
YES
17,242

0.014

0.286"
(1.97)
0.441"
(1.70)
0.208™
(3.50)
YES

*

YES
YES
17,242
0.003

ASCCAER R A A4, Bl 2017 SEAE R, th TASCREAIE IO 2012~2021 1AE-PTHEINR, Fk
B RAE AT B FESE R AT, SR BRE ARG I f 4R 2014~2019 AT AT . BA(6)
Treat; o x Time; o A% OEREACE, 0 AR | B0 15 2018 £F “IAOR B ABL " BUSR St 47 0 O 221
fltn, 2 6=—-4nf, AR 2018 FF0A P, DISLSEHE. & 4 R T HT@BRRINTT AR, N
HRTLAE Al BT = AMMRE bR AR BOR S AT A 2, FEBUR SER G Al T R i i 3 1R
PRI X UL LI AR A BORSEIE AT e R 2 5, e TArésia, JFHEEE “HR%
BB BUORASEt, SR A I e R TR AR LA RN BT, 3D AR ARSI LA R R .

Table 5. Regression of PSM-DID
%% 5. PSM-DID [a])3

@) ) @)
B
TFP Lnop Lncp
Treat x Time 0.088"" 0.151" 0.261"
(3.87) (1.97) (2.56)
Constant —2.451"" —4.048" —2.498™"
(-10.24) (-1.72) (-3.71)
Control_Var YES YES YES
YearFE YES YES YES
AreaFE YES YES YES
Observations 17,230 17,230 17,230
Adjusted R-squared 0.750 0.023 0.027

2) PSM-DID [8])q. Hi[m]454) VLHZE(PSM) & B Heckman. Rosenbaum and Rubin & 15k, HAEH
MLER R 8 I R E O R — N EEARR 7, DAzt 15 20 (A R WU AR AR 1 22 4E P A8 S RREAE, I o0
VLHC 5 5256 2H R AR S A AR B0 HRZH, B 280 A AR 7] e o P R AR 32 43¢ 0 22 o) BF 7 485 SR PRI o
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A SCAE JF G DID RS Al 3t — 25 5] X PSM-DID #E AU BEAT R ME A6 56, 2218 Zhang et al. [28]HIHT
F, KRR EARVCECIE AT 450 VO RS (R R 4% = 0.093), LAHISRAS S AR FAEHER) “ AR SRRt
Xof L5 Je A b L R TR B AN . 2% 5 JEox 7 PSM-DID RERY g [a] )45 5, 5545 DID AR f 0] )71 25
B, ZEIAG T RBOK A B, U5 LS DID BEALXE “IRAR IR OB BN A — e R
fili, B FEARERAR AR 22 B A T REKR B N IE, D —I00E T A ST 7e 45 SR e fid i .

3) AR RWIE . BURKSIRIEAEE— @ 0 GV, SRR 15 N A= P 1] R A 97 45 SR vl
GRS )7 2% 291 7L, SRR R SR 5 — I g i@ e 46, % 6 HhEL)sle
IR T FRREAR B G AR A A R, TR SRR AR B A T AR LI R BURAR N IE, BAIE T AT
TG R FRAEE

4) BOERAEARET R B o A AT T ] 18 R0 DU 7 5 SR 52 2 U DR 2R B R R S e (1 AT e
K, AR SV I 47 R R AR 7 1] DA 55 FAR TP DR 20 B e 45 SRR, HF3R1G “ IR SR OB B
T G P AL S ECR AR, 22 6 HEE(2) 1 FeoR TR RE AT 5T 0 [R] B 8 7E UK K AR T S = 4R (B 2015
ER 2020 AF)AEEHERNASE R, MR, ERINERT R G LIRHIKAR T E NIE, H—D 7
T ARSI LS R AR M

5) BURBURKAR . JHERR FE T PRBR N AR SO U 25 SR 52, 0 R B SO UK A I TR) 6
W0 45 AT R AR 36 . A SO BUR R AR I TR B 3 2017 4, FRIE R (L) T 3k R, % 6 ThEf
R)FIE/R T B SBUR KR RS MBS R, S EIIETE RECA R, RIAER T “HOR 2% SoB”
BUFRT EL 5 YA MV B T R R VR F

Table 6. Robustness test
< 6. IR

(1) (2 (3)

5 it
Upgrade

Treat x Time 0.072"" 0.089"" 0.018
(3.14) (3.84) (0.88)
Constant —2.553"" —2.297"" -0.770
(~10.60) (-9.33) (~1.36)

Control_Var YES YES YES

YearFE YES YES YES

AreaFE YES YES YES
Observations 15,376 10,945 17,242
Adjusted R-squared 0.750 0.747 0.914

T NSRS R, AL TRP /Ryl e T R RS &, A
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Table 7. Heterogeneity analysis
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Observations 5,934 11,308 11,099 6,143
Adjusted R-squared 0.771 0.699 0.767 0.731
Control_Var YES YES YES YES
AreaFE YES YES YES YES
YearFE YES YES YES YES
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