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Abstract: This paper examines the influence and mechanism of the environmental fee-to-tax policy on energy use efficiency from
the perspective of tax differences in 30provinces (municipalities and districts) in China from 2004 to 2020, marked by the enaction of
the Environmental Protection Tax Law. The study finds that the reform of environmental fee-to-tax has reduced energy consumption
per unit of GDP by 13.2% and increased green total factor energy efficiency by 38.3% in the provinces (cities) where the emission
tax levy has been increased, which has a good policy effect of reducing energy consumption and improving energy efficiency, and the
findings still hold after a series of robustness tests. There are regional differences in the effect of environmental fee-to-tax on energy
reducing consumption and improving efficiency, with the western and northern regions reducing energy consumption per unit of
GDP by 15.3% and 23.3%, respectively, and the southern and eastern regions improving green total factor energy efficiency by
39.9% and 60.4%, respectively. The effect of policies to reduce energy consumption and improve energy efficiency is more
significant in regions with factor development level higher than 6.205, legalization level higher than 5.689, and in resource
regeneration and growth cities. The tax levy should be maintained around the average value of the historical intensity (1.012) to give
pollution emission subject time and space to improve the green total factor energy efficiency. In addition, the dynamic spatial Durbin
model test founds that the environmental protection fee-to-tax has a negative spillover effect. This spillover effect has a certain
continuity, which is not conducive to the function of environmental protection fee-to-tax on reducing energy consumption and
improving energy efficiency in the short term, but the environmental protection fee-to-tax will promote the long-term effect of
reducing energy consumption and improving energy efficiency by reducing industrial pollution, increasing environmental protection
investment and strengthening the level of green innovation mechanism.
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Fig.1 Parallel trend and dynamic test results
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Fig.2 Placebo test results
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Table 4 Endogeneity test results
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Table 5 Mechanism test results
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Table 6 Heterogeneous results of tax collection efforts and marketability levels
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Table 7 Geographic location heterogeneity results

o BRI AR SO ERRRCR
L=EN N 2 o 2 >
AR rp [ Bl M7 RS i P Ju7 2]
. -0.078 -0.085 -0.153" -0.233"" -0.001 0.604" 0.271 0.219 0.240 0.399"
rea me
(0.059) (0.049) (0.082) (0.059) (0.061) (0.290) (0.229) (0.142) (0.140) (0.202)
P thlAs B & & 2 & 2 P 2 2 2 2
T I s 2 2 2 & 2 & 2 2 2 2
I 1) ] 2 2 2 2 2 & 2 2 2 2
N 187 136 187 255 255 187 136 187 255 255
R 0.731 0.746 0.818 0.761 0.745 0.715 0.802 0.792 0.747 0.724

TRk R R RIRIRIE10% 5% 1%[F/KT E B3



3830 S ES 7 N A = - 43 %
324 HEPWEW T BRI R BEIE AR VI T AE BE YR T A AU F 10 4) B Y B, 100 i 1) 2R 558

B v R 52 R By B U AT R AR DR R DDA R A i, A
SCHEEL 111 AN Bt YR80 iy, I a4 e B s
ST TR S A R R BRI T R0 4 A4
BRI L A IR AP AR,

WHE T SCHFFUTT R SRR LR 8), PR 2 Bt
X S 2R P A AR T Y0 1T 1) RE UM R B
SO 7 It T 10% 0 5% 1) i 2 KF BEAICT
HuIX AL ERE DA K B i T AR (0 A R BB YR AR, T
X RS A R R SRE GE  F) AS T RE ) Jit DR A
() ER BRI T AE L 1 T R TS e
R B, 52 HE A SR 6 v #E AN v v e IR
IR T A BRI REWR F 4546 XA IFIR
ISk S ERAEETY S QIR TR GEAS - WITTPO EZ e A= RPN
Jis 3 IF, RE SR EE S BT RE PR FE AN e 2% (0 4 B R g
P20 B PO Bl OB 145 A 1 B U5 2R3k i e sk
HIRTHE I 5K () MANME R A B R T Jl L Bt

EIRTE I /N, R I SCRAT A KB N ) A R4
D DEA IR Ik 117 A 08 0, A A Rl b 20 8 4k v T i
SE i A SRR I, B % DR R PG, S BB B,
PR e REVR 0, T L 3 O 3 B Xt 1Y BE R AE
AFAEBER A B B A2 AN N AE B DR A R 3 Y
Il T A ST A0 AR TR B ST A i B A AR AL,
XTI I B i, N R SR A IR Bl 0 B AR A
TR BB, X REPR R S TH R Wi k. (3) A ¢
YRR T e T B AR A R v, REAR AR E HLA B A
PR T M S 5 PR 5 R T e, AR - 0 A G 61 e 2
(K12h 73, LA BB — 58 AR BT A7 A2 XE L, DR 3
e BT REVER R A ey 5 M R A (25 .(4) 3
AR R PSR T, T A R B Btk N B R E  Be, i
BT FRIHE S AT B v R 27 AT S R R SR SAR,
H AR TP A KT WO, TR AE sl LAAE J2 300 P9 PRI
RERBANE i REUR A 2R,

*8 HEFEEMFRMEER

Table 8 Resource endowment heterogeneity results
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Table 9 Dynamic spatial spillover effect results
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