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Abstract: The implementation of carbon emissions trading policy is important so that enterprises can both carry out cleaner
production and promote the sustainable development of regional economies, societies, and environments. The present study
used the trial carbon emissions trading market ( CETM) policies of five provinces and two cities, which had been proposed
by the National Development and Reform Commission in 2012, and a Difference-in-Differences approach to analyse the
effect of the CETM on voluntary clean production by enterprises in various regions of China. This pilot project, which
established an account of carbon emission in total volume control and quota trading, will facilitate the formulation of
scientific, targeted, and differentiated carbon emission reduction policies and estimation of appropriate emission reduction
space throughout China. The findings of this study indicate that 22% more enterprises willingly conduct clean production in
pilot areas than in non—pilot areas. The annual mean concentrations of PM,,, SO,, and NO, in pilot areas were 0.0288,
0.0170, and 0.0105 mg * m lower, respectively, than those of the non—pilot areas. In addition, quantile regression and
differential decomposition analyses indicated that CETM trial policies are more effective in regions where lower proportions of
enterprises voluntarily carry out cleaner production. These conclusions will help the Chinese government implement CETM

policy in a scientifically and orderly manner, so as to promote the will of enterprises to conduct clean production and
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improve air quality. These findings support several suggestions. First, priority should be given to the promotion of Clean
development mechanism (CDM) projects in more populated areas (e.g., Sichuan, Yunnan, inner Mongolia, Gansu, and
Hebei). Second, in areas where relatively fewer enterprises carry out cleaner production (e.g., Hainan, Xinjiang,
Qinghai, Guizhou, and Shanxi), the government should improve the enterprise awareness of energy conservation,
environmental protection, and cooperation with developed industrial countries about the propaganda of CDM projects.
Finally, each region should accelerate its industrial and economic restructuring, alter the mode of its economic growth,
optimize the energy structure, reduce energy consumption, and increase investments in environmental governance, in order

to promote sustainable development.

Key Words: Carbon emissions trading market; clean development mechanism; clean production will; Difference-

in-Differences
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Table 1 Descriptive statistics of variables

AR J:$24 Treatment group(n=42) X HEZH Control group(n=168)
Varisblee #fii b2 i b2
Mean Standard deviation Mean Standard deviation

PCDM 0.4106 0.2440 0.2640 0.2089
IR 0.3772 0.1005 0.4137 0.0727
TEC/ ( J7 MR AELE) 13 387 7 806 14 705 8 714
EGl/ (f¢70) 250.21 108.99 260.32 197.72
PGDP/(Jt/N) 68 881 24 525 40 128 14 601

PCDM A HHE 77 2R - S N BT PRISEAR S ) IR 3 1 A 7™ 21 AR AR ARl K507 0 S 45500 1) P AR SE IR, P 2 2210 4R 11 DT TR i
WA PR X —FEHR S AR AR T A A 0 FUARLRO Dy ll. B T R i 2 7 LA

18 2011—2012 4 N AESZEG T, 2013—2017 4F RS2 ge iy « P4 i R sg s gl ot X g X iRl 72
VLRGSR, T 1 il ) R SHEIIT, ke R T, T S0 trh U ZRAE AR, RIS g4 53
B AR AR A BT R R E R, AR RS TR 1 R,

3 HBREHS

31 WEESSEAGT
TELR G HIBZ EILLNE 5307 2 MF S SCSF RIS | SR WHITE R AP, 228 I A5 A2 i, Sk
BERANGR 2 PR Bl 1 AL BRI DL R BGZ W O, JEP AR 5 B R O 0.2623 ; Group * Event 5
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Table 2 Parameter estimation for DID
AR 1 B 2 B 3 BT 4 (S
Variables Model 1 Model 2 Model 3 Model 4 Model 5
Group 0.0355(0.0730) 0.0168(0.0723) 0.0150(0.0730) -0.0005(0.0732) -0.1052" (0.0628)
Event -0.0671(0.0426) -0.0832"(0.0433) -0.0851 " (0.0426) -0.1033 "7 (0.0422) -0.1226 """ (0.0427)

Group * Event
IR

0.2 223** (0.1030)

0.2168 ** (0.0 959)
-0.5855 " (0.2609)

0.2170** (0.0926)
~0.6395 * (0.3458)

0.2197 " (0.0934)
-0.54417(0.2548)

0.2203 """ (0.0817)
-0.6287 " (0.3292)

InTEC 0.0107(0.0333) -0.0686(0.0478) -0.0342(0.0439)
InEGI 0.0745(0.0373) 0.0131(0.0367)
InPGDP 0.2159 *** (0.0591)
_cons 0.2975 """ (0.0308) 0.5589 """ (0.1222) 0.4703 " (0.2454) 0.7945 """ (0.2815) -1.435777(0.6519)
R? 0.1123 0.1532 0.1539 0.1770 0.2623

N 210 210 210 210 210

(D) 385 BT AR IERR ; (2) = = = 77" HICRLE 10% 5% 1% 8K 235

Ry itE—20 p AFr B A8 iy B 6T 1l DX RIS A S 80, 43 0K mT I A UKL ) (PM,) )\ S8 AR (SO, ) Al
AALE(NO, ) 4E 30 B 1 A Bl i B A8 it 3 o DID 43 45 AN 36 3 Bif, S5 SRR, 838 5 B i b X
PM,, SO, Fl NO, FRAE -7 & 5724 b HoAth s X ZEAER 0.0288 ,0.0170 £10.0105mg/m’ , HAEGE T X 4 g 2
XA, B A8 T LR A5 B R Xl X B 58 s ki 2 O S AR Rt e — 25 I T 38 2 SRS M B e v

Table 3 Parameter estimation for environmental effect

£3 WEHEHSHGIT

A5 Variables AR PM —HALF SO, — %L NO,
Group ~0.0044(0.0088) -0.0020( 0.0063) 0.0108 ** (0.0046)
Event 0.0399*** (0.0096) -0.0433"** (0.0047) 0.0067 *** (0.0026)

Group * Event
IR

~0.0288** (0.0148)
0.0038(0.1101)

-0.0170 ** (0.0087)
0.0754*** (0.0301)

-0.0105 " (0.0056)
0.0359 "7 (0.0164)

InTEC ~0.0005(0.0083) 0.0035(0.0052) 0.0016(0.0038)
InEGI -0.0002( 0.0099) 0.0002( 0.0040) 0.0041(0.0029)
InPGDP 0.0028(0.0122) 0.0024(0.0059) -0.0039(0.0032)
_cons 0.0681(0.0939) 0.0018(0.0690) 0.0291(0.0396)
R 0.1577 0.6100 0.2401

N 210 210 210

3.2 AR S E

T HE A ) S50 7 AR S0 RS B 2 BB 00 30 PRI, iR Re A Al i 27 T B B4 50 43
3, W BEXT B AR i A — N B AT A AT, £ Bh Koenker 2517 B HY 1943057 B[] U ( Regression Quantiles ) Xif 5
AU AT BN S5 R 3% 4 s, BESMIESE N, Group, x Event, B BUERE G THEH HE 00 &
BN XU B S8 Hp BRSO T S FE I AR 7 AP AR B X ST+ Al 38 s 2E 7 R SCR T B
X — A AT DL 2 58 535050 Bl R E0E A i — 2D AR B 50 IE
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Table 4 Regression Quantiles for PCDM

AR it 0.25 43z 0.5 43z 0.75 43-fir

Variables 0.25 Quantile 0.5 Quantile 0.75 Quantile
Group 0.0063(0.0714) 0.1131% (0.0574) 0.1635(0.1425)
Event -0.0816" (0.0456) -0.0675 * (0.0372) -0.0690(0.0909)
Group * Event 0.2300** (0.1010) 0.1458 * (0.0811) 0.1486(0.2016)
_cons 0.1765** (0.0322) 0.2371*** (0.0263) 0.3613"** (0.0643)
Pesudo_R? 0.0896 0.0720 0.0728

N 210 210 210

3.3 HEAEIEMIX 2 50

FRAE 2.1 55 T A 28 (AN [R) 43457 550 3l IXRn 3
T X 22 R TR T R B R R T A &
JREFEHEAS ) T 5 | S 4 < R AIE 22 57 A ER T (105 2R 500N [)
Fira | BRI, s s Rk 5 s (A = 13)
SERRA AR — i b X5 R RS e X A SR T
CDM 11 LA 22 5 52 22 5022 53 FVRRAIE 22 53 () S [ 5
55— B HEAE Sy X AR s X Al R R
CDM 1 b 2 S ZEAR S5 A5r 4350 R s 43 o 52 B3] U
T RIVEE AR A3 G 4007 i IX 25 ST A /0N | T Fh A 22 5
R A [ EIT R CDM R Fb 71 2% S AE AR 2o st
FEZ TR (AR B2 R)  fEm i F 22
H X 2855 & R AFAE SE A (BVRRIE 25 53 ) | T A b 20 (57 B

of quantiles

B2 ZTEMARHESCHENLE

Fig.2 Trend of interaction term coefficient with the different

M2 TR, LRSS = 99 I A o 8 22 S (EAERE— P Ik, Wi 2 frs e
OB 1%—99% 1R A Bhids (AR ST reps = 100) 8BS #5357 A0 RL8CE BRI [RS8, 52
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Table 5 Decomposition of pilot and non-pilot areas CDM’ differential on the different quantiles

S3Hi %R RS L2 S5 SRR/ % FEE SEMATR L/ %
Quantile ™D CHD IL COD IL
&AL Low quantile 0.05 0.0185 -0.0090 -48.65 0.0275 148.65
0.10 0.0331 0.0030 9.06 0.0301 90.94
0.15 0.0868 0.0274 31.57 0.0594 68.43
H143 Middle quantile 0.20 0.1239 0.0508 41.00 0.0731 59.00
0.30 0.1413 0.0645 45.65 0.0768 54.35
0.40 0.1695 0.0695 41.00 0.1000 59.00
0.50 0.1721 0.0768 44.63 0.0953 55.37
0.60 0.2034 0.0688 33.82 0.1346 66.18
0.70 0.2250 0.0675 30.00 0.1575 70.00
0.80 0.2224 0.1072 48.20 0.1153 51.80
437 High quantile 0.90 0.1466 0.1398 95.36 0.0068 4.64
0.95 0.1428 0.2173 152.17 -0.0745 -52.17
0.99 0.0121 0.3882 3 208.26 -0.3761 -3 108.26

25 (Total differential, TD) ; HFAF 22 5% ( Characteristic differential, CHD) ; R #2455 ( Coefficient differential, COD) ; 5

level, TL)
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