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Abstract

Implementing tax reduction and fee reduction policies and promoting technological innovation are
important measures to improve green total factor productivity and promote sustainable economic
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development. The article is based on panel data from 30 provinces in China from 2009 to 2021, and
uses a fixed effects model to analyze the impact and mechanism of tax reduction and fee reduction
on green total factor productivity. The study found that overall, tax reduction and fee reduction sig-
nificantly promoted the improvement of green total factor productivity, and this conclusion still
holds true after robustness testing and endogeneity discussion. Heterogeneity analysis reveals re-
gional differences in the impact of tax and fee reductions on green total factor productivity; Mecha-
nism analysis shows that tax reduction and fee reduction can enhance green total factor productiv-
ity through technological innovation. The threshold effect indicates that the effect of tax reduction
and fee reduction on improving green total factor productivity is constrained by fiscal decentrali-
zation and industrial structure upgrading. Therefore, we should continue to release the dividends
of tax reduction and fee reduction policies, enhance the level of technological innovation, and pro-
mote the improvement of green total factor productivity.
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Table 1. Description of green total factor productivity input-output indicators
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4.3. BHEFKIR

W FERE ARG R 2009~2021 45 30 /N4 17 (AN 75 PR B & R PR 5kt DX FR) TR AR BG40, 5080 kiR T~ X 4t
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Table 2. Descriptive statistics

2. kgt

Gl FEA B HWE itz B/ME S ONI I
gifp 390 1.074 0.110 0.844 1.615
ctf 390 0.112 0.0310 0.0618 0.214
tech 390 0.579 0.894 0.00527 5.274
fe 390 0.854 0.0413 0.751 0.936
ind 390 2.384 0.125 2.164 2.823
Inpgdp 390 10.73 0.506 9.577 11.99
env 390 0.00339 0.00311 0.000172 0.0193
Inpop 390 5.455 1.287 2.069 8.270
ope 390 0.278 0.296 0.0175 1.365
inf 390 0.0666 0.0523 0.0196 0.278
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5.1. EfEMET

AL stata HEAT VR ESUE T BT 5207 B (Hausman) i 56 25 JAE 268 JE B 15 Ho, 0T 16456 11 A ]
SE RGN o R e B St A B A P ARG R R B HE IR H G5 SR U0 3 R, B AT % o, H R
BARRZEIB IR R . WA 3 FI(1)~(6) 7T AR, BB IR AR, B S 4kt A B3R
AR R R B, BB T 1%80 82 AR, SR T RRIRE R A A T et ek e R
AR AR R, A TSR ELT RS, SRR

Table 3. Baseline regression results

3. FERFER

(1) 2 (3) “4) (5) 6)
VARIABLES
gifp gifp gifp gifp gifp gifp
—1.914%%x* —1.857%%* —1.897%%* —2.073%%** —2.039%*x* —D 465%%*
ctf
(-3.86) (-4.27) (-4.10) (—4.52) (—4.29) (-4.74)
0.146%** 0.148%* 0.129%3* 0.125% %% 0.134%%*
Inpgdp
9.74) (8.01) (7.44) (6.96) (7.27)
0.732 0.933 0.719 -0.195
eny
(0.15) (0.20) 0.15) (-0.04)
0.337%%* 0.269%* 0.310%*
Inpop
(3.06) 2.17) (2.51)
-0.094 -0.107*
ope
(-1.65) (-1.78)
—0.358%%*
inf
(-3.58)
1.289%* -0.286* -0.302 —1.917%%x* —1.484%* —1.723%*
Constant
(23.09) (-1.96) (-1.64) (-3.27) (-2.17) (-2.52)
Observations 390 390 390 390 390 390
R-squared 0.067 0.277 0.277 0.287 0.291 0.314
F 18 14.87 47.44 31.39 26.95 24.68 20.40

e ST, ek R RUATE 1% 5% 10%HKF R, T,

5.2. FRM4ETHT

HEME, SN E . IR, QTR ZES, IR TUIRD R P BOR 2r
B AR IR AR X R R E, R S BR UG LS 30 AN 4RI 73 2R R R PG AR AT
o, XHCGRBPERNASE RAIZE 4 s, B4 4 ATAL DR R S0 AR P o s X 0 et e BER A R R
AR, HAE 1%8KF PR, ERMMX MR IERN, HIFARE, SHIEBIRE 0 a4
R RAAAEXIZER . WAE TR 1
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Table 4. Results of heterogeneity regression

F 4. FRMEVAER

1) 2 3)
VARIABLES g@ g@ gtjzn
R B iR
-1.160 —4.263%** —2.955% %%
ctf
(-1.51) (—4.61) (-5.12)
0.152%** 0.153%** 0.148%*%*%*
Inpgdp
(3.55) (5.78) (3.57)
—12.523%%%* —5.546 5.094
env
(-3.69) (-1.56) (0.76)
0.017 0.393 -0.106
Inpop
(0.06) (1.22) (—0.25)
—0.155% 0.357 —0.141
ope
(—2.20) (1.21) (-0.65)
—0.565%** —0.449* -0.235
inf
(=7.67) (-1.93) (—1.46)
-0.409 -2.306 0.307
Constant
(-0.25) (-1.25) (0.19)
Observations 143 104 143
R-squared 0.340 0.480 0.317
F 14 60.54 54.85 8.087

5.3. HEIHLE

AT SCERR AT AT A, BORQIHT/K S R] RELE BB R 9 jE e 4 8 A B 3 AR P R AR e R A OB, AR
KB [ A SR 01X — B, Bt )~ AT R . W0k 5 FioR, BB 25t 4
EERATRAE 1% R F MK ERAREER . 9IQFBARBIHME b /A2, BT WL o S H 0 £
RO, B REAE 10% 007K EREE 90, 368 AR 2B T DA S B AR AR . 51(3)%
WA B AR [ R EALE 1% 007K BB, BORAIHTENE REAE 5%MKT ERERNIE, AR
W T A BR AR, WIIEI TR BB E I IR mE ARGk R R e A TR AR
WE R 2.

5.4. RAEMERL

FERIE T Bie Bl 0 2 (0 A B AP ARG RE RIS, AT REAEAESR AR B 1%, DV PRAESE RO TT SENE, A
SO AL OMRREACE . BNz f AR B SRR A B A TRV . & 6 A1) N B L LR
BAS R A EIAEE R, A X BN 3t XA S RO P fax B OB R . 51)(2) I n i
HIAEENSTEAIKN hel JaRIBEIASER . 5(3) 7% 8B B 250 K RAMBUARE IR, EREA T HIERL
W REES BIRAERIIA EAR T R RIRIASE R . R 6 G5 RATA], SCUEZE RS St W A 45 R R FF— 2L,
YL SRS R A A R fi .
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Table 5. Results of mediating effect regression

5. PAYREYAER

1 2 3
VARIABLES O @ ®)
gtfp tech gtfp
—2.465%%* —3.837* —2.352%%*
cif
(—4.74) (-2.01) (-4.57)
0.029%**
tech
(2.16)
Iped 0.134%** 0.550%** 0.118%**
n
pecr (7.27) (5.14) (5.50)
-0.195 12.097* -0.551
env
(—0.04) (1.76) (—0.11)
0.310%* 3.596* 0.204
Inpop
(2.51) (1.96) (1.48)
—0.107* —1.692* —-0.057
ope
(-1.78) (-1.93) (—0.85)
—0.358%** -0.004 —0.358%**
inf
(—3.58) (-0.01) (—3.52)
—1.723** —24.071%* -1.014
Constant
(—2.52) (—2.47) (-1.29)
Observations 390 390 390
R-squared 0.314 0.469 0.324
F1H 20.40 8.965 17.18
Table 6. Robustness test
= 6. TREMEARIE
1 2 3
VARIABLES Qi @ ®)
gifp gifp gifp
—2.153%%*%* —2.693%**
cif
(-4.19) (—4.42)
—2.828%**
tax
(-3.13)
Iped 0.127%** 0.057 0.135%**
n
pEep (6.88) (1.40) (6.76)
-1.009 -0.018 -0.433
env
(—0.20) (—0.00) (-0.09)
0.182 0.398** 0.324%**
Inpop
(1.37) (2.27) (2.32)
-0.074 —0.171%*** -0.010
ope
(-1.07) (—2.79) (-0.12)
—0.303%** —0.397*** —0.412%**
inf
(-3.02) (—4.12) (—4.01)
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R
9.959%**
hel
(2.12)
-0.997 —1.590* —1.738**
Constant
(—1.42) (—2.00) (-2.27)
Observations 390 390 338
R-squared 0.287 0.329 0.336
F 14 21.32 14.08 17.33
5.5. REMSH

D IR AR A R AT RE AR BN AR MR I R, G T AR B AT N AR R B . R 6 F1(1)
K FRREAR B 5 — T LU, 05— SR B9 B S e 4 R B A PR A 1% KT R B
FI(2)FIH 2SLS #ATAG T, T HAS S EGH 5 —BAREELFE 2%, 5K 7 A1, Cragg-Donald Wald F 4iit
H43185.443, R T AR 5ARAL SRR FE 2 m BEAHOC, kR 55 TRAZRE” md. niRnIRE LM

Giit N 324.086, ULEAAAALERS FEURA IR A, T EAR R AL

Table 7. Endogeneity test
= 7. NEMRE

(1) )
VARIABLES
iy 2SLS
Letf —1.967***
.Clj
(-3.41)
” —0.591 ***
Ct,
(-2.62)
0.176%*** 0.136%***
InperGDP
(7.23) (9.68)
-0.712 -2.476
env
(~0.13) (-1.21)
I 0.227 0.003
npo,
pop (1.44) (0.50)
—0.122%* —0.096***
ope
(~1.83) (-3.29)
—(0.332%** -0.136
inf
(-2.91) (-1.36)
—1.779%* —0.295%%*
Constant
(~2.00) (-2.01)
Cragg-Donald Wald F 4iit & 3185.443
Anderson canon.corr.LM St it & 324.086
F {4 16.17
R-squared 0.279 0.269

M FIFES NN CE, FIQFESH N z1E, *

3k
N

*EFHNTE 1% 5% 10%H7K 7 LR .
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5.6. | TR 34T

DRGLIG T TR RN PRI AE AR S R T B BRI P b G5 Ky T 9 T T3S &, 32 ] Bootstrap #54LL 500 775
FIHERZEVE F Giih & PEHWE 8, KINITBLFE 0t £ 0 4 B 30 A 77 e (W 5 W 33 A7 LR T B0 B 72 285
FTHR IR A — TR, B MEAKP 2358 5% 10%.

Table 8. Test results of threshold effect
5 8. MBI EE R

AR B ACFH) F iRl 71

I TR AR [IREAN$ WEEN F it & P&
1% 5% 10%
LA AL B THE 0.9269 17.88 0.0220 19.4711 14.1788 11.7567
el EE R T 2K R 2.7608 13.37 0.0620 21.5667 14.4205 12.3950

9 NTTHERUSENALE R, BB BUE R T TS SR R A4S SRR, A B0 B AR T 1 TR
B 0.9269 B EH RECH-2.810, 4B B T THE 0.9269 B [EIH R %08-2.022, HIITE 1%HI7K
FRE. (ERERA AR, TR RS B T BUR AN R B 4 DU A PR B A R 4
DRIGK, s TR b B St AR

Table 9. Regression results of threshold effect
9. AR EY3LE

)] )
VARIABLES VARIABLES
gifp gifp
—2.810%** ctf (ind < 2.7608) —2.656%**
ctf (fe < 0.9269)
(0.621) (0.481)
—2.022%** ctf (ind > 2.7608) —0.742*
ctf (fe>0.9269)
(0.508) (0.404)
0.132%** InperGDP 0.136***
InperGDP
(0.0174) (0.0185)
—0.748 env —0.186
env
(4.291) (4.828)
0.303%* Inpop 0.306%**
Inpop
(0.133) (0.128)
-0.0374 ope —0.135%*
ope
(0.0515) (0.0576)
—0.361*** inf —0.394%**
inf
(0.103) (0.101)
—1.649** Constant —1.697**
Constant
(0.740) (0.704)
Observations 390 Observations 390
R-squared 0.345 R—squared 0.337

E: RS ARREERRHER, el 2R NTE 1% 5%F1 10%/KF 8.
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FNQ2) b G5 R FRAE R T TR AL B DA SE SR B, 247 S5 T T T TR A 2.7608 B [B1U RECH
—2.656, fE 1%k ER2, b gitb A g m T T E 2.7608 B[ R %08-0.742, £ 10%K7KF |
B3, BN TS, PTREFUNBEE P ST, SRR BRI R A I T 8RN R 2
ORI GDT R aR , MU 55 D8R B 8 ot 4 (0 A LR AR P 2R NI o U W R 5 2 R 60 A B ZR A R 1)
S 52 B WA BU BRI P M G5 TR, RIAELE T TRE RO o 3800F T B0 3

6. IREILSBIEREN
6.1. fAsESEIL

FETF 2009~2021 FIKIE 30 DA (AN EHEWR & AR X) 8 i, EEE et b, iz
PR 58 OISR | e A 250 S TR | RS 7Y SEIE 70 W I e i 0 o A B R A P R RS . B
KB B DB St A R A P AR A AR, HOX — (b A AE DX R i . 55—
R AHTE I B B M 2 (A TR A A (AL o A7 A2 P/ OS2, Bl o 9 BSOSt i 4 s B KT 81
B R (S Fi RS Seihe on- o & sV /5 S SN U1 G Y ES PR A2 VA BA A (EVS T e N PR T S QU S
A B A R AR R T TR

6.2. BISREN

BT ERR S B B B WA R R EBOR, SRR RIS, RSO
BEPRBORAAN] . AEBUGHEATEVE BN, G RN 2 R, I A B B BCR EAL T, 4R
SN, AT S 4, I B s, ARG RABT AT . EATEERL R R T
FRVENS S I H ANFRAE T 15 B RS2 REA MBS o FE PR DR T A 32 22 B0 () AR L W R G 5 O S e B i i &2
KR CARBR g FE LA, SKHAHT SSRGS A IR B 20t (i 4 B A R e i
PR TR L7872 REM XA R 22 5, DR ML) B 488 et DB IBCHRE AR RS A o D] B0 AR AN3A
TIHEIME, WEEAR s e 2R R B, SRR BOR G, A R BT R
BB e @R RGO RERBT A L B B2, 3R 2 B B sk
fAbER, RS ERBREAR R SHE . = AT B BURHINLS], B mH 7 BURF E AL,
s AR A8 A i PR e I8 34 R o SR BURT FR) I B R R AR BB, B S BUR RSB SE 5 X THESR
FETY . BRI AT T B E R S A L SR AR S A Bk, My SR e N B, LRI E, A
Mt 50 NBUR 45 & IR m skt e BR A
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