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Abstract

Carbon emissions trading plays a pivotal role in China’s exploration of a green development path,
and its policy effects have garnered significant attention. This paper evaluates the effectiveness of
carbon trading policies by manually matching the list of emission-controlled enterprises in China’s
carbon trading pilot regions with tax survey data and examining firm production efficiency from
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both theoretical and practical perspectives. Theoretically, by employing a non-parametric environ-
mental production technology model, we estimate the potential output and its changing proportion
of firms under two hypothetical models: command-and-control and market-based trading, in vari-
ous carbon markets. The results reveal higher potential output levels in the market-based trading
model, indicating improved resource allocation efficiency and greater economic potential for emis-
sion-controlled firms in carbon markets. For practical effects, we use the PSM-DID method to assess
policy impacts and find significant heterogeneity in policy effects across different carbon markets.
Short-term negative effects emerge in the Shanghai and Shenzhen carbon markets, reflecting initial
production and emission reduction pressures on firms during the market’s establishment. However,
the Guangdong carbon market demonstrates policy effectiveness, suggesting that carbon pilot pol-
icies can enhance firm production efficiency. Overall, carbon trading policies can theoretically
achieve higher firm output, but the policy effects vary in practice across different carbon markets.
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Table 1. Matching sample size of emission control enterprises in pilot areas
E Wb ] P it R (AU T = 7N

F L R IR sl HIR
2013 145 91 142 519 155
2014 145 85 148 511 155
2015 145 79 141 506 155
2016 247 79 137 592 155
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Table 2. Potential output changes due to ETS in 2013
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Table 3. Propensity score matches the number of samples

3. MRS SLEHAE

R Fig IR I EU/S
VOt 623 1109 952 2864 1213
X2 623 850 922 2824 1213

Table 4. Propensity score matches the results of balance test in Tianjin
4. RiEMEE S EEEEMHRINER

YA bR o R
= fr ﬂ‘@{)ﬁ% *ﬂ‘(ﬁ{ﬁ%—;‘ N t *ﬁgm
R4 e t
e e XA o) mpimen  UTE sy
VG AL A 12.553 8.1672 176.7 40.64 0.000
InK 98.9
N 12.553 12.506 1.9 0.35 0.724
NG 6.3586 4.298 148.3 37.38 0.000
InL 92.2
VLHL 5 6.3586 6.1981 11.5 1.63 0.102
VL AL Al 12.318 7.5365 170.7 40.04 0.000
Ince 994
N 12.318 12.345 -1.0 -0.17 0.866

422 WEESEITESR
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o, R ANERINHL X B e 25 SRR, BRHEOREE 5y B SR A P e Al e AR T R Y )
oM. (E RHgHLIX, B (4)FIAAL(5) 1) treatpost F %4371 —-0.341 (p < 0.05)F1-0.274 (p < 0.1), RIlHh
[X ] treatpost Z 4> 7l 4—0.408 (p < 0.01)F1-0.233 (p < 0.1). X MILEBF SLHERI,  BRAIAE 5 B
BT AR A FERA, FECEHACE IR ATREMRELE T, AR EIAT R SOE T2
DA% B HE SO A0 1) PR 328 1 7 6 0 P oo Al 8 e ok T IR I A o AR, RIS B BE A4 N (InK)
1E 10% 1) 35 1 /KF E B2 N IE, IRYIHLIX 1557 3 78N (InL)FE 1%7KF 23, REF ARS8 ) B
XF 7 I TR SRR, AT Rl /4T 1 BUR A Sk 1 i .

HR, TARMX B EEZE RS R RRYITE SO BT e, R B HE OS5 BURRT il = H ) i
FIE[A50 . Treatpost Z 7L W ME AL 14351 0.386 (p < 0.1) A1 0.435 (p < 0.05), JEid T it @A
5, RBHEBONAE 5y BURTES R HLXA 8 sh T A= Bk, |- RIENEPFRIEHIX, AT
WA 5 T3 A3 L RE 09058k, BB B R I8 3 e AR B A A P S IscHE A, (RN 4 77 H 7K P 1)
PETF. BEAL, BRIEVHAE(Ince) M REUR E N IE, RIATE) ARHLIX, REIEHANT L=t B B FEH,
WA 5y BUR AR BRI P~ AR I R AW, ROMTE REIR SR T 5t AR RL T 7= H g K

CEERE, AFMX FIBRHEBUAE Z i SBOR A Al= H  SEmaA7 e 2 . i, RIS
DX 2 I L R TP 67 1 R AT, I B R AR Ml T I e R (R A TR A7 5 T T 2R 2 b X DA B HH T 7]
RN, R BB HE RS 20 i S BUR AR X S X S5 R IE TRt b= R TR . X7 7
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Table 5. The impact of the pilot policy of carbon trading on the output of enterprises |

5. BRHEMNEZ 38 s B SR Rt db ol = HE B 200 |

VARIABLES (4)|nLy (5)|nLy (4@3’ I (51?;?” (4)&; & (5)|£; &
treatpost -0.341™ -0.274" -0.408"" -0.233" 0.386" 0.435™
(0.148) (0.158) (0.146) (0.124) (0.224) (0.217)
Ince 0.111™ 0.056" 0.164™
(0.020) (0.030) (0.069)
InL 0.057 0.537"" 0.882""
(0.119) (0.155) (0.241)
InK 0.122" 0.025 —0.255"
(0.067) (0.022) (0.133)
Constant 13.694™ 10.438™" 11.627™ 8.120"™ 11.178™ 7.253™
(0.050) (0.836) (0.066) (0.797) (0.105) (1.389)
I [ [ 2R & & & & & =
AR IE 5E RO = 2 2 & & iz
LA 1280 1280 4338 4338 1169 1169
R? 0.695 0.712 0.883 0.897 0.915 0.942
Robust standard errors in parentheses; “p < 0.01, ™p <0.05, *p<0.1.
Table 6. The impact of the pilot policy of carbon trading on the output of enterprises Il
F= 6. BRHEANEZ 5 i B R R d ol 7= B9S2 1
VARIABLES (4)@*% (513353 (4)|;i;ﬂ“< (5)"%5“:
treatpost —0.407 —0.308 —0.246" -0.128
(0.294) (0.292) (0.143) (0.135)
Ince 0.068 0.068™"
(0.044) (0.016)
InL 0.745™" 0.577™"
(0.201) (0.073)
InK 0.086 0.135™
(0.057) (0.050)
Constant 13.053™" 6.353"" 12.291™ 6.269™"
(0.287) (1.155) (0.116) (0.679)
FF 8] [ 52 2484 & & & &
AN 5E RO & e 3 3
ML 1246 1246 2426 2426
R? 0.133 0.173 0.037 0.119

Robust standard errors in parentheses; ““p<0.01, “p<0.05, *p<0.1.
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pre_6 pre_5 pre_4 pre_3 pre. 2/,. pre_1 current  post_1 post_2 post_3

ORI AL
Figure 1. Parallel trend test of carbon trading policy impact on firms’ output in Shanghai
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FrAME AR A S2 R AT BOR RS, A B RN TR R X R BB R T A
XA BER AR AR 2
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f, [EBIGS S, B, 47 INEs 7. B S e 427K 3RTHIRACR,
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TR T 37 A F o B 5 3 AR 0 2, L o) 8 SN B R R AE i AE, BRARAS SR, AT S
IR AN E -

SE 0k
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Figure Al. Parallel trend test of carbon trading policy impact on
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