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Study on the Impact of Carbon Emission Trading System on Synergistic Governance

of Pollution and Carbon Emissions Reduction
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Abstract: Due to the fact that a synergistic efficiency enhancement of pollution and carbon emissions reduction
is the prerequisite for China to achieve the dual-carbon goal, and an establishment of the carbon market is an important
means for this purpose, it is of great practical significance to study the impact of the carbon market on pollution
reduction and carbon synergy. Taking the carbon emissions trading system as a quasi-natural experiment, based on
the panel data of 30 provinces and municipalities from 2005 to 2021, an investigation has thus been made of the
implementation effect of the carbon emissions trading system on the synergistic governance of pollution and carbon
emissions reduction by adopting a double-difference method. The results show that the implementation of the carbon
emissions trading system can effectively promote the synergistic governance of pollution and carbon emissions
reduction; the promotion effect is mainly achieved by a reduction the scale of energy consumption, an improvement
of the level of green technology innovation, and an optimization of the industrial structure; the promotion effect of
the policy on the synergistic governance of pollution and carbon emissions reduction will be stronger in regions with
higher levels of administrative intervention and marketisation. Based on this point, it is recommended to improve the
construction of the national carbon emissions trading market in light of practical needs, increase investment in scientific

and technological research and development as well as investment in pollution control, correctly handle the relationship
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between the government and the carbon market, and maximize the role of government intervention in the carbon market

mechanism.

Keywords: carbon emission trading system; pollution and carbon emissions reduction; synergistic

governance; double difference method
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Table 1 Descriptive statistical results of variables

AR AFR mean std min max N
In mco, 5.501 0.820 2.022 7.650 510
In mgo, 4.640 3.148 -1.966 12.599 510

Vi 0.151 0358  0.000 1.000 510
In V,6op 10.544 0.667 8.528 12.123 510
InVype 8185 0745 6.297 9.448 510
Viai 0.023 0.020 0.000 0.121 510

0.226 0.099 0.080 0.643 510

V... 55768 13992 26870  89.600 510
Vg 0.362 0.063 0.192 0.603 510
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Table 2 Baseline regression analysis results of policies on

CO, and SO,

SRR 1) (2) 3) )
In mco, In myo, In meo, In myo,

. -0.238"" -0.928™"  -0.209"" -0.428™"

e (0.041) (0.096) (0.047) (0.104)
. 0.068 0.299
rape (0.089) (0.198)
- 0.806™" -0.271
people (0.204) (0.456)

V -1.320" 0.966
“ (0.779) (1.738)

v 1.402"" 5.048""
o (0.331) (0.737)
v 0.024™ 0.071""
v (0.005) (0.011)
” -0.572" 0.772
« (0.290) (0.647)
5537 4780 -3.221 -1.624

—eons (0.010) (0.024) (2.033) (4.534)
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N 510 510 510 510
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Table 3 Baseline regression analysis results excluding other policy interferences

A (1) (2) (3) 4) (%) (6) (7) ®)

In mco, In mgo, In mc, In mg, In mco, In mgo, In mc, In mgg,
Via  —0.20877(0.047) -0.41377(0.104) —-0.21277(0.047) —0.42377(0.104) —0.21477(0.047) —0.424"(0.105) —0.217"7(0.047) —0.447""(0.103)
Vi -0.014(0.046) —0.204"°(0.102) -0.050(0.038) —0.377"7(0.084)
Vs -0.054(0.038) —0.37277(0.084) -0.055(0.038)  0.070(0.082)
Viias -0.058(0.037)  0.047(0.084)  0.047(0.091)  0.365°(0.199)
In Ve 0.062(0.091)  0.211(0.203)  0.073(0.089)  0.332'(0.195)  0.041(0.091)  0.321(0.202) ~ 0.841"7(0.208)  0.113(0.455)
In Ve 0.80677°(0.205) -0.258(0.455) 0.85877(0.208)  0.091(0.454)  0.791°7(0.204) -0.260(0.457) —1.178(0.782)  0.950(1.714)
Vi -1.321°(0.780)  0.955(1.732) -1.300°(0.779) 1.106(1.703)  —1.190(0.783)  0.860(1.749)  1.386"7(0.331) 4.794"(0.725)
Ve 1.37577(0.342)  4.6667°(0.760) 1.368°7(0.331) 4.81777°(0.724) 1.41977(0.330) 5.03477°(0.738) 0.026"7(0.005) 0.0737(0.011)
Vigan  0.02577(0.005) 0.07777(0.011) 0.02577(0.005) 0.07577(0.011) 0.026™7(0.005) 0.070"7(0.011) -0.564"(0.290)  0.617(0.636)
Ve —0.5827(0.292) 0.631(0.649) —0.590"(0.290) 0.649(0.635) -0.546'(0.290)  0.752(0.649)  -3.387(2.071)  —5.436(4.538)
Ccons  —3.174(2.041) -0.960(4.532) -3.713°(2.061) -5.020(4.510) -2.910(2.040) -1.876(4.560) -2.387(1.989) -1.792(4.529)

I [ yes yes yes yes yes yes yes yes

A0y E yes yes yes yes yes yes yes yes

R 0.959 0.986 0.959 0.987 0.959 0.986 0.960 0.987

N 510 510 510 510 510 510 510 510
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Table 4 Regression analysis results with explained variables

replaced

Ap it (1) (2) 3) 4)
EAS pm2.5 solidty pm2.5 solidty
Vie —448177(0.945) —0.61777°(0.061) —2367 "(1.124) -0447"(0.062)
In Vyenp -1.682(2.134)  03207(0.118)
In Ve —4.199(4.905)  1.2497°(0.271)
Vi 31.903°(18692) —-3.4157(1.033)
V pover 34018(7.930)  4.903(0438)
Vooan 0.164(0.117)  0.042”(0.006)
Ve -0.529(6.964)  0.385(0.385)
_cons 41.7297°(0.238) 8.85077(0.015) 76.14348.777) —8290 " (2.696)
i ]

e yes yes yes yes
“h

[l yes yes yes yes

R 0.916 0.939 0.922 0.958

N 510 510 510 510
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Table 5 Mechanism regression analysis of the energy

consumption scale

SR (1) (2) (3)
Vcncrgy In mc, In mg,
Via -0.734"7(0.148)  -0.125"7(0.045)  -0.270"7(0.102)
Venerey 0.11577(0.014)  0.21577(0.031)
In Ve —0.483°(0.281) 0.123(0.083) 0.403"(0.190)
0 Ve~ 3.33377(0.646) 0.4237(0.196)  —0.989"(0.447)
Vi -3.669(2.461) -0.899(0.729) 1.755(1.661)
Vover 6.004"7(1.044) 0.7137(0.319)  3.7567(0.728)
Vaban 0.1027°(0.015)  0.01377(0.005)  0.049™(0.011)
Va -2.966"°(0.917)  —0.232(0.274) 1.4117(0.624)
_cons  -24.47377(6.423)  —0.413(1.927) 3.642(4.391)
P i ] yes yes yes
A E yes yes yes
R 0.917 0.965 0.987
N 510 510 510
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Table 6 Mechanism regression analysis results of the green

technology innovation level

AR 1) (2) 3)
Vreentee In mco, In myo,
Vi 0.4977(0.214)  -0.185"°(0.046)  -0.367"(0.102)
V greentee -0.047"7°(0.010)  —0.122"7(0.022)
In Ve 0.584(0.406) 0.095(0.087) 0.370°(0.193)
In Ve 4.28877°(0.932) 1.0087(0.204) 0.254(0.452)
Vi 1.823(3.553) -1.234(0.762) 1.189(1.685)
Viwer  —6.3187(1.507)  1.10477(0.329)  4.27477(0.728)
Vo —0.18577(0.022)  0.016"7°(0.005)  0.048"(0.011)
Vy -6.076""(1.324)  —0.85977(0.290) 0.029(0.642)
_cons  —26251"7(9.270)  -4.4597(2.005)  -4.838(4.433)
P} [R] [ yes yes yes
B E yes yes yes
R 0.849 0.961 0.987
N 510 510 510
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Table 7 Regression analysis of the industrial structure

mechanism
A AR 1) (2 3)
Vi In mco, In myo,
Via -0.13477(0.033)  -0.142"77(0.045)  —0.352"(0.105)
Vi, 0.495"7(0.062)  0.5677(0.146)
In Ve  —0.660"7(0.063)  0.3957°(0.093)  0.67377(0.218)
In Ve  -0.005(0.144)  0.8087(0.192)  -0.269(0.449)
Vi 2.68677(0.550)  -2.650"7(0.750)  —0.557(1.755)
V over 0.9207(0.233)  0.946"7(0.315)  4.5267(0.738)
|2 0.03177(0.003) 0.009°(0.005) 0.05377(0.012)
Vy -0.792"7(0.205)  —0.180(0.277) 1.2217(0.648)
_cons 6.64977(1.435)  -6.512"7(1.952)  —5.394(4.569)
I [ [ 5 yes yes yes
B E yes yes yes
R 0.918 0.964 0.987
N 510 510 510

25 b AT B HE RO SE B 1l B A 37 AT R R T
TH AL | P S aR R AR A ACE R A 4548
TR DT R U AR 2R, OB 2 45 LA IE .
44 BERMESH
441 FERFWRAHE

F7 BT WU VR ANk T 18 1T RO IVR 1 — A&
i S 1 B i8I B0 R 1ow | A IO ES D A D A K

T HE T P85 2 v A by DR I 7 L 3 85 sk HIE A ok A T
Ry, S R I PR B IA BRI R A H R A B b
RALGE LAREARBRAHR, DT REA et vas e s A o
B, BORSTRRHER AR AT TR A s 1 R,
A FTHGsRBRAR LSS 2 il FE WIHERLN, o T,
7 SCHR [32] WIWESE, R A7 WP o b IX AR
FEEER AT BT E (Vigianee ) » 5 Vg 28
FL%E‘?'J Vdid_Vreuance’ )IQI/H\:yE?"]*ZlD%*%/}RiFE/\%/B?
[l AR ARG B, AR IEA T BT TR B HE AL SE
G il B 5 My B e D R B A, S5 IR LR 8
HES (1) A1 (2) B, ATEL, Vg Vieianee T R 5L
BIPE 1% AP T B A1, RITTECT 100 s
AT R T B HE A 52 5 il X6 sl i e sk B [+ 96 24 1)
PEHEVER
Fx8 REMEEREASHER

Table 8 Heterogeneity regression analysis results

) (2) (3) 4)

=
St 4 R
In mco, In mg, In mco, In myg,

Via Vietance —1.790"(0.355) —2.8017"(0.801)
—0.020"°(0.005) —0.0437°(0.011)
InV,gop  0.034(0.088) 0.238(0.199) 0.074(0.089)  0.314(0.199)
In Ve 09317°0210)  —0248(0474)  0.8017°(0.208)  —0231(0462)
Vi -0.945(0.773) 1.670(1.743) -12720.782)  1.038(1.738)
Vewer  14547(0327) 52397(0.736)  14187(0332) 5.0527(0.738)
Vi 00217(0.005)  0.068°(0011)  0.0247°(0.005)  0.069"°(0.011)
Vi -06147(0289)  0.803(0.652) —0.545'(0.291)  0.804(0.647)
_cons  —3722'(2032) -1.110(4.580) —3.223(2.058) —2.004(4.577)

VdiL Vmarkel

B[] ] yes yes yes yes

B yes yes yes yes
R 0.960 0.986 0.959 0.986
N 510 510 510 510
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