E-Commerce Letters FL-TRi55PFig, 2024, 13(4), 2990-3004 Hans i
Published Online November 2024 in Hans. https://www.hanspub.org/journal/ecl
https://doi.org/10.12677/ecl.2024.1341484

G AL B BUR BB R HESU R W5

X sk 2K

SR HE GGk, St Stk

ks H i 20244F9H13H; FHHM: 2024/F10A14H; KATHM: 2024411 H13H

R

211 EE ISR, 9T RLX H ™ BRI EASE A, BRI BRI 4k i 6, ASCERE T o BBk HE
WAL Gk RBOR, RIS BOR BRI . REBRHRBUBRE 5 B SR A A — T AR SE %
FIF20054E220205F F H 29408 W HAREEE, MEANEZSTIERT T SHES, H T HETEAR
B 5 R RBUR IR HRNL . SCIERF LSRR BHEA R 5 R R BUR T3R8 A B35 MR HE
ROBL, I ELE I S SR A X R DA R 2 AR 0 i 7 Rt — PRI T SHE S R A gt

XK ia
B, BHTBB B AR, WEES T

Research on the Carbon Emission Reduction
Effect of Environmental Regulatory Policies

Bingshuang Liu

School of Mathematics and Statistics, Guizhou University, Guiyang Guizhou

Received: Sep. 13%", 2024; accepted: Oct. 14", 2024; published: Nov. 13, 2024

Abstract

Since the beginning of the 21st century, in order to cope with the increasingly serious environmen-
tal problems, various environmental regulatory policies have begun to be introduced one after an-
other, and this paper selects the pilot policies of carbon emission trading to explore the carbon
emission reduction effects of environmental regulatory policies. Taking the carbon emissions trad-
ing pilot policy as a quasi-natural experiment, using the panel data of 29 provinces and cities in
China from 2005 to 2020, the DID is used to conduct empirical analysis to explore the carbon emis-
sion reduction effect of the carbon emission reduction policy of the carbon emission trading pilot
policy. The empirical results show that the pilot policy of carbon emission trading has a significant
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carbon emission reduction effect on the pilot provinces and cities, and the robustness of the empir-
ical conclusions is further verified by changing the sample interval and placebo testing.
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Table 1. The opening time and publicity documents of the pilot policies of each pilot province and city
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Figure 4. Chongging city
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Figure 5. Hubei province
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Figure 6. Guangdong province
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Figure 7. Nationwide
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Table 2. The meaning of each parameter in the difference-in-difference (DID) model
F 2. WEEN(DIDIRBEHZELBHAIENX

B S 2 B (time = 0) B2 J5 (time = 1) EGy
584 (treated = 1) c+0 cC+o+a+pf Ay, =a+p
i 4 (treated = 0) c c+a Ay, =a
DID AAy =

3.3.1. ZEHA

(1) BoReAE: BRHP

A EAR A Z SRR S A AR - R TR Y Tl S RRRh DL R AR
ARG, RARSROR R R AR R I PR R B AR, SRl R R SR B e
AR BB HE R [13] . Hoh & REIRIT B R B 3 For.

Table 3. Table of reference coefficients for coal for various energy sources

I+ 3. BIMEERITRRSE RER

BER 4 FR SHATHIERE R B(VR )
R () 0.7143
FEIR () 0.9714
JER V(M) 1.4286
TR () 1.4714
A () 1.4714
S () 1.4571
HRLH () 1.4286
RIRR(ISLTTAK) 13.3

4 PR T AR T FEAE

(2) AR RO MRRAR R A2 TN did = treated + time , SR VE Ak BicHESUR 22 5 ik st BUR ) Bk D
RN o

() #EHIARE: © KT RRAKT (logG) : ASLIEHALISLFR GDP BUM &R . @ HARKT (logP):
AP LA R DB Ok R . @ MR Env: ASCRANAEE Tolks YR85 4L GDP [tk
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Table 4. Display of carbon emission data of pilot provinces and cities

* 4. KR EHRHBEER~

S (8] Jbxt R 1k "R HIK
2005 4E 3448.12 3450.68 6525.01 11036.26 2890.15
2006 4 3590.52 3665.61 7312.97 12258.57 3157.47
2007 <E 3866.10 3900.16 8091.06 13324.72 3442.58
2008 4£ 4031.68 3868.87 7967.65 13822.49 3618.63
2009 4 4176.95 4153.98 8558.57 15133.93 3879.65
2010 4 4250.93 5201.11 9695.91 16849.45 4445.55
Table 5. Main variables and their meanings
=5 FETERHAN
A AR e
yit i BTE t AR I BRHE R
treated FEMAS &, FZAEN 1 R A, W 0 NPAHER A 1
time JEMAS R, BURSEEEUE N 1, BURSEIERTEE Y 0
did did = treated * time

logG (&¥F KIEKTF)

logP (FAKI)
Env GREIRLHI)
Ind (7 V 45 #49)

A5 br GDP BN kR
PR H i S BUBON Bk 7 &

PAIE BE Tl 5 G RO BT A0 5 GDP Y bl E R A 5 1 X A3 558 R A i o2
S N o 5 =L N P L B

3.3.2. HEkiR
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18 A P 5K I P 7 S MR 65 L X, B H 2005~2020 4F- 29 AN 4 I MR AU 25 S B HE TSR 38 5 3 AEUR
HIBRIRHE RN . ASCHI Bl EEORE TR (R ES = baitE %) (ChERESHFES) (R ER
BGitEE) UK (BMGHHEE) 55,

4. SENEST R
4.1. FITHEBRE

FEAS FH X 22 73 AR R R HE S 5 i BOR MBSO R I, — AN BRI, Segndi(e ik
AT SRR (23 ANARIEAT BRI ) FE B SN 11 2014 4 2 B B HRSCR K RA LR S . #
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FEA IR HE R AL TR TR HE OB 5 1 B, B B P A i)

JH I ) 35 Pl 96 S 96 A5 P A L AR P ke 35, mT DLEDWLHCHI B R B AT 5 AT B 2K, 4] 8 2
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Figure 8. Time trend chart
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4.2. B EEYIRIE
4.2.1. EELFZER

S A48 T B BRI A A PR AR B A TR IR RS 5k B X B YR HE 1 R, {8 FH XL
PR ()BT IE T, 22 6 o 1 FE ik [m] AR 45

Table 6. Difference-in-difference results

F6. NEENLHGR

A HE RH PRt iR t 18 P>t [95% & {7 X [A]]
time 6222.236 2379.433 2.62 0.009 1546.33, 10898.14
treated —2486.608 736.86 -3.37 0.001 —3934.637, —1038.579
did —4978.518 2576.319 -1.93 0.054 —10041.33, 84.29409
_cons 9806.875 470.633 20.84 0.000 8882.018, 10731.73

17 6 W A AR R A5 R«
Y =-4978.518did — 2486.608treated + 6222.236time + 9806.875
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HIZE R AT S, SCE I R EOR 0 ,  BUBRHEBUBUAE 5 ik sl BN T BRHE U AT B A S
HIVE BRIt 0T T S I6 2H 2548 T OB FETSCRE R b R A RCR I, = A A ISR LA

ALHIA T KA P {EAE 0.054, RIFEREVEAKT 100 T A2 BT & E VERT, BREEBOE 5 15 R
SRR T BiHE IR R R A R 3B RO Y . RIE SO0 2H SERERR HFBOBAE 531 sl U0 S 90 4L &4 T A 4
IR -

4.2.2. BHBHBIHRLE

PAF, HEME AR BOR B I sh A . SRR ki B, 25 NG IRAK B &, I
K S A BT, HETRITNEEM . ShEBBAARIA T ARR G XK, P
BRI, HEHE 0 RIHRTIC RIS R %, WRARE, U 4/ F I8 B3
75, nJUAEH DID. Tsha SN % 827, HoEH AN Mz, W o HE(ERE o
i ) A RS e TR 5, A BUR ST A7/ — B R e ROR . 32 7 SR T U kS R

Table 7. Parallel test results
F 7. FITHRIEER

Coef. Std.Err. t P>t [95%Conf.Interval]
time 6855.76 4991.42 1.37 0.170 —2956.567, 16668.09
pro 2354.009 10973.56 0.21 0.830 —19218.24, 23926.26
pr8 1781.53 10973.56 0.16 0.871 —19790.72, 23353.78
pr7 1653.637 10973.56 0.15 0.880 -19918.61, 23225.88
pré 1409.809 10973.56 0.13 0.898 —20162.44, 22982.06
pr5 1342.506 10973.56 0.12 0.903 —20229.74, 22914.75
pra 1418.058 10973.56 0.13 0.897 —20154.19, 22990.3
pr3 818.0071 10973.56 0.07 0.941 —20754.24, 22390.25
pr2 328.7853 10973.56 0.03 0.976 —21243.46, 21901.03
current -5465.201 10973.56 -0.50 0.619 —27037.45, 16107.05
til —235.8366 10973.56 -0.02 0.983 —21808.08, 21336.41
ti2 —403.0953 10973.56 —0.04 0.971 —21975.34, 21169.15
ti3 —-521.7196 10973.56 -0.05 0.962 —22093.97, 21050.53
ti4 —2673.553 10973.56 -0.24 0.808 —24245.8, 18898.69
ti5 —15555.72 10973.56 -1.42 0.157 —37127.97, 6016.524
ti6 —1356.234 10973.56 -0.12 0.902 —22928.48, 20216.01
year
2006 1009.325 4991.42 0.20 0.840 —8803.002, 10821.65
2007 1607.011 4991.42 0.32 0.748 -8205.316, 11419.34
2008 2032 4991.42 0.41 0.684 —7780.327, 11844.33
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2009 2532.773 4991.42 0.51 0.612 —7279.554, 12345.1
2010 3329.157 4991.42 0.67 0.505 —6483.169, 13141.48
2011 4539.674 4991.42 0.91 0.364 —5272.652, 14352
2012 4976.678 4991.42 1 0.319 —4835.649, 14789
2013 5044.625 4991.42 1.01 0.313 —4767.702, 14856.95
2014 3639.619 4991.42 0.73 0.466 —6172.708, 13451.95
2015 —1701.304 4991.42 —0.34 0.733 —11513.63, 8111.023
2016 —1465.466 4991.42 —0.29 0.769 —11277.79, 8346.861
2017 —1101.89 4991.42 —0.22 0.825 —10914.22, 8710.436
2018 1329.498 4991.42 0.27 0.790 —8482.828, 11141.82
2019 14364.73 4991.42 2.88 0.004 4552.402, 24177.06
2020

_cons 6251.393 3877.432 161 0.108 —1371.012, 13873.8

F test that all u_i = 0: F(28, 408) = 3.76, Prob > F = 0.0000.

T pri RoRBER SN Z AT AN R Rt RoRBCR S R B TR RS RR I, AR B S
AT, pre_i BIAEE, RIEBABULE 5 W sl ol RECR St 2 fTse e 4L 51 m 40 E B35 25, 247
EUEZ NPT BRI, X 5 RRR RS A 8 145 FAH ILENIE.

4.3. RS
NBAIE IR SE R R VE R AT SENE, AR 2R R I A B L S A AR X [ G 56 A I (1] 22 Jd 51
T L

431 MANEHTE

R TEISEHE [T b, BORSeiE B 70N, HE VAT 0.1 IR SR, BUIE S RN A8
logG. logP. Env #lInd, 347 DID flith, FRHERRARAS X EALE R . 4 8 JE/R T InA$E ]
AR 5 A 4 R

7 8 MTLAE Y, AR G, SMEMBAREER, Hdid SR80 T 8505 P=0.066,
TE 5 VEACF A 1000 53R 2 B35 1, R IIRSL = A T BUR BN .

4.32. BEHEKXIE

5 JE B RE A A B DL SRR AR S BRI 8] AT BE S X B FU 4 SR AR S, AU S PMEIESE IO TS, %
FEAEE IR 46 28 2005 R3] 2018 FHEAT 73 HT[14] o REATIAEBRAFBAUSE 55 5 sl BUR R BRIRHF RO - R T Y
19 WoR T AR REAE R 25 I E 22 45

HI7¢ 9 ATCLA Y, I RSO T8, UM BRHETBUBUSE 2 1 BRI i R e A 9 R R4
HAZHIU T A5 P = 0.09, 7ERFMKTHN 10%AHEHEREN . 52 a7 R R, #
YEH T BRHEBOBUE 2 ik sl BUR TR HE R 2 235 W 50, BUORSEEZ e, BERBCR A . &
BT Py T R [ DRl T RO HIR TS 5 K o SR R BAR O R A A A 1

DOI: 10.12677/ecl.2024.1341484 3001 TR 4TS


https://doi.org/10.12677/ecl.2024.1341484

XKL

Table 8. Regression results of adding control variables
= 8. MAEHITEREYILER

A HE RH PRt it t{E P>t [95% & 15 [X [a]]
time —37.68495 1556.533 -0.02 0.981 —3096.553, 3021.183
treated ~7999.648 2667.613 -3 0.003 —13241.99, —2757.308
did ~4252.227 2309.625 -1.84 0.066 —8791.056, 286.6014
_cons 7992.082 5346.176 1.49 0.136 —2514.115, 18498.28
logG 7316.595 1440.813 5.08 0.000 4485.139, 10148.05
logP 22651.94 93439.44 0.24 0.809 —160973.4, 206277.2
Env 5253.686 1508.204 3.48 0.001 2289.794, 8217.577
Ind ~60140.7 23100.52 -2.60 0.010 ~105537.4, —14744.01

Table 9. The result after the reduction of the number of years

9. EEFRZEHL

A A PRI t{H P> It [95%E {7 X []]
time 4210.158 1461.912 2.88 0.004 1336.209, 7084.106

treated ~2486.608 737.3181 ~3.37 0.001 ~3936.089, 1037.127
did ~3093.919 1821.126 -1.70 0.090 ~6674.039, 486.2002

_cons 9806.875 470.9256 20.82 0.000 8881.091, 10732.66

4.3.3. REFIRE

BRHE RS 5 WS BRI SE it R, SEIGA Skl MR AR E, Bt 54 7B
7o T UL T B AT 2 A 56 SRS 36 by SO0 222 30 T R IS 0 2 75 52 1) 1 A Rl 32 5

AR SCRFH 2 B I8 5 104 BRI R R, RIDRERFF 0 AR AS SR BR 4 6 2 B SE it 2 1, FRBE AL e —
AN I VR B Sl OB 18] . AS ST FEREAS /& 2005~2020 45, S St (14 (7] 52 2014 4. AT
{10 22 BRI B0 K A AR B SE 7E 2005 4E %8 2013 4EZ 0], B BUR IS ii4E 44y 2010 4E. I 10 &R
TREFIGIEER .

Table 10. Placebo test results
= 10. REFIRKER

3 E:4 PR t{E P>t [95% & {5 [X []]
Time_new 3036.314 950.4333 3.19 0.002 1164.685, 4907.943
Treated_new —2012.345 840.9562 -2.39 0.017 —3668.387, —356.302
Did_new —1067.088 1490.625 -0.72 0.475 —4002.482, 1868.306
_cons 8457.4 548.2825 15.43 0.000 7377.702, 9537.099

H17%¢ 10 P AR, 22 BLTA) RECEARZ 8, (H2 TSR P=0.475, 2ARZER, RIALLGIER
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HC A TR (R AN TR R 20 B HE TSR IR RO, RSSO 1 R BRI OSUAZ 5 1k o B ARk i 1R 07 A

Fafd .
5. &t 5EWN
5.1. &ip

N T B FURRHETBSE 2 kB SRR 15 A S22 BB HE RN, A SR AT 2005 47 % 2020 4 29 M4 T
W, 8 R Z AT 18R 0. SEUERT TR :

(1) AZ R EN &A1 AR AR, ot geliimlk. TakAT b Gl ia it AT 54T b
(R JE Xt T i HE R AT S, HLAR 2 IR S

(2) WHETBORL AL 5 K R BURA Tm 48 T S 35 PR B D HE RO o 30 o 4 R A 4 R A 2 R 7 A 56 14
ZERRY], WEZEDMER R .

5.2. i

R BRI R, AR BT

F— RAEWHTBPE 5 BRI E ] . R E R RS S 37, SEE B 5 i, 4
BNBRAE 5 T 3 A3 AT LA SEBCR AR IR F AR, SEIUBRHE IS 2 ik m BUR e KA R R85 . B
P10 T B HRBOR S 5 W B ROZ SRS S A, B T1; S ERRHEBOBEE 5 i Ak E AR R N
s, AR BB R F N S E A

5= ARHERRHETBOBRE 7 W R BCR BB HE RS AR, 75 BEORTE R A AR B H 6 B HETK
BUAE 5y i R BRI O I AE o R MAT ML TR HEBOBUSE 5 B S SEAS—H - XA A AT ) 2R3
5 RN %S A TE

= SRABRHEBBE 2 W R BCR BB HE RN, 75 BB M S A S e F AR, A L O
oA, PRI 5 A o

SE
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