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Abstract

As a vital policy instrument for achieving the “Dual Carbon” goals, the Environmental Protection
Tax (EPT) plays a key role in mitigating environmental degradation while enhancing economic
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quality. Utilizing panel data from 284 prefecture-level cities in China spanning the period from 2007
to 2023, this study employs a Difference-in-Differences (DID) model to identify the policy effects of
the EPT on Green Total Factor Productivity (GTFP) and explore the underlying transmission mecha-
nisms. The empirical results indicate that the EPT significantly fosters urban green transformation.
However, substantial heterogeneity exists regarding its effectiveness: the promotional effect is
most pronounced in western regions, resource-based cities, and peripheral cities, whereas it ap-
pears less significant in eastern regions, non-resource-based cities, and central cities. Further mech-
anism analysis reveals that the EPT drives green transformation through three distinct channels:
strengthening the enforcement of local government environmental regulations, optimizing the al-
location of green financial resources, and incentivizing government expenditure on science and
technology. These findings provide valuable empirical evidence and policy implications for tailor-
ing environmental economic policies to local conditions and achieving coordinated regional green
transformation.
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Table 1. Descriptive statistics

1. kgt

VarName Obs Mean SD Min Median Max

GTFP 4828 1.027 0.098 0.570 1.022 1.666
BT R BRI 4828 10.603 0.787 8.126 10.562 13.185
X ANTFIOK 4828 0.003 0.003 0.000 0.002 0.029
P g 4828 0.417 0.103 0.086 0.411 0.849
HE KT 4828 0.179 0.043 0.015 0.177 0.792
NFTBEAIKFE 4828 0.019 0.025 0.000 0.010 0.185
=7 BAIKF 4828 0.444 0.183 0.098 0.419 1.377
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Table 2. Benchmark regression results

2. FERVFLER

1) 2 3) )
GTFP GTFP GTFP GTFP
0.037"" 0.014™" 0.030™" 0.014™"
post_treat
(0.004) (0.004) (0.005) (0.004)
= 0.032"" 0.061""
G RIEKTP
(0.004) (0.007)
. 1.904™* -0.924
XA IR
(0.511) (0.718)
N —0.057** —0.038
Pk £
(0.028) (0.031)
0.049 0.121%*
BESCHIKP
(0.043) (0.051)
. -0.027 -0.813™"
NFTBEA K
(0.091) (0.243)
0.039%** 0.103**"
T BT
(0.016) (0.021)
1.021* 1.025™ 0.674™" 0.349™"
Constant
(0.002) (0.001) (0.039) (0.079)
Year FE NO YES NO YES
City FE NO YES NO YES
Observations 4828 4828 4828 4828
R-squared 0.018 0.629 0.107 0.644
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Figure 1. Parallel trend test
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Table 3. Robustness check: regression results

3. REMREEALER

ﬂFBﬁﬁlﬁﬁﬁl% ’*&*Tﬁ%%ﬁ(ﬁz”ﬂr)ﬁ'}%%
GTFP SBM
0.0105™ 0.0296™*
post_treat
(2.4447) (5.31)
AR YES YES
Year FE YES YES
City_FE YES YES
Observations 4828 4828
R-squared 0.630 0.671

4) By R

4 712020 [16]CAEWITE, HEHEREEBERARGNET%. B5780. BAMBEIEIE RN,
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R ER, T ERSEORY B S 4 T S e B TR s e L
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ERFENIE. XEY], PELORY BB S B 5T 1 BUR P B SRR, Hn] R SRR AE T
BRI SR T HNBRE S, SR T 5 BUR PR AT IR SE R 1 BUeh . AE B )Z T, SESR
IASEEAN ] — 75 THI 8 B e AV V5 G Ay, HES) AT SR (0 A PR EOR BT S — Oy T 51 3 BRI v
RO TECE,  TIHES) M X A SR G Y

2) GREh 4Rl

B MR, PRBLE T ARSI SRR, 1 TR R BCRE S, AT 5] S R R
) S L AUEC B - 72 4 F1(2)JE R T BUR A /A8 B (S (MR B0 IO 2T, 10O iR A2 B 1K R 0K 0.00888,
HAE 1% MK Em R XRW, (RERPBUE) FISEitfa a8t 7 sk iR eK . 3
PR s Je A i A RS AR, [ A M SR LR T I T A U, INIfT 51 5 <6 Rl LAG) B8 T
BERRE, RGOSR, SOMAFEEM TANMRS, BRTS&aE&MTTIAE .
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Table 4. Mechanism test: regression results

4. HUHIGIEEIYILEER

1) () (3)
GTFP GTFP GTFP
0.0237"" 0.00872"" 0.0716™
post_treat
(4.50) (4.63) (2.39)
o 0.0841"" —0.0155™" 1.337"*
LT R KT
(9.46) (—4.88) (24.18)
. 0.979 —0.734"" 33.68™"
KN OK
(1.27) (—2.95) (6.90)
-0.812"" —-0.0333"" 0.292
FEk 51
(—19.90) (—2.35) (1.31)
0.216™" -0.0127 2.045™"
HHE KT
(3.40) (-0.71) (5.65)
» -0.318 -0.391"* —2.558*"
N1 A KT
(—1.48) (—4.04) (—2.15)
—0.0804"" 0.0126 -0.0829
By AR
(—2.94) (1.41) (-0.58)
-0.156 0.504"" —4.453"™"
Constant
(—1.56) (13.96) (-7.14)
Year YES YES YES
City YES YES YES
Observations 4828 4828 4828
R-squared 0.676 0.941 0.913

(7)) REMERL

1) KIS

A 5 KRR R0 A B, FRE GR BN IR T G P T (S 7 7E B 2 O X 22 5. A
HORE, FRERPBE R X B SR %, 7E5h 3l X 002 IE (0, 767 3 X
B TSR G T . 3 S5 SRR, FRB (R BB MURAE LR Il 45 KRR BRI 3 R
R b B A e . H R R R T REZE T, RO K S R PR BRI B S
B, IR B R T S AR A I 1T h P S D SR P, A BRI ML 3 BT
58, FRERATL AR B, M2 “TUMATFR” A AL S IRER AN, (AR Ry RiAE
5 A ORI BUR RO Al Bt B ) )
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Table 5. Regional heterogeneity: regression results

F 5. XEFRRMEEALER

(M @ 3)
AR i [t
—0.00587 0.0167"* 0.0244™*
post_treat
(-0.81) (2.59) (3.38)
s 0.0755"** 0.0487""* 0.142"*
LB R IR
(6.02) (5.09) (8.68)
) —0.0553 —1.237 2.955
XM IFTBOKF
(—0.05) (—1.54) (1.29)
N 0.0177 -0.150"" 0.0137
Pk S5
(0.30) (—3.30) (0.25)
0.466"* 0.0167 0.0631
HH KT
(4.77) (0.26) (0.85)
. —2.282™* —0.300 0.196
NFTEAIKF
(—4.49) (—0.90) (0.93)
0.0123 0.150™ 0.132""
BEFF AT
(0.32) (4.31) 3.77)
0.169 0.528"* —-0.563""
_cons
(1.05) (5.05) (—3.27)
year Yes Yes Yes
province Yes Yes Yes
N 1700 1700 1428
2 0.545 0.598 0.762

2) BRI 57

DR UL A T s B OR R BRI AR S PR R s PR SR R . PRERIA B SRR, Hogx
Y AR 5 3 L T 82 25 DR T AR B AR T . PRI, RSO SR SC35(2023) [18] ik, R
I 4 SRR AR T T 8 A R LR (2013~2020 47 ) ) X3 T Y R 93, ASHIE U — 20 BRI BE IR A
BT BRI BN S ) R VR . (1R 6 LIRSS R, FRSEOR GBS BE U AR T %
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Table 6. Heterogeneity analysis: resource-based & central cities
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