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BB GERN —HAFERERECE TR ERAAEWER R B LR FH
JEXARMFR, EERET.ARBT T RIEXKK S & T F B KR K X 685K
(R E,200D . BRAXEMXWEELER A FF(ETEE F 7 #%,2019, LB KW
BRI R R R (EBE L EAN.202), AEALHWEE. TR L
T B HE AR G T LS AR H BT WA IR KT LB L
(HAE%,2020), M TRALEFEZH“BEHREL"FTEUNEKERRAIZHAFHAERAT
Ki8,2020), RECHARMNBRARRKE ZEREEHMANETN AREHRTT A%,
MEH—FREARERRLG 5LV EBER BRI R, LR LR F KN, i
B G W R REE £ M.

R4 ix — A & B B Hoffmann and Busch(2008) 3% W, H B A& 7 2 JF 2% 7% 71 8% W,
HONEEF B AR T ERBHERERTEERERBIRNEERT. SLREK
AV EEBRGART 2 EAEAE T RER T HEARENEE . LELEFEERN
ANEERE, ARXREZA LU EREXFRZILIHENCER ZEUFELLABEE
By (B & 7 %,2019), 4 % B B B F 403 B & 8 % % (Demirel and Kesidou,
201D, ZEFEMERKKEENBELEN TR T, AR FERNL SR EE T AL
REHEBRER X —F AN E AR TERTERERNK G SV RKEL RN,
HZBRRAEAECE NI —F#) AR ERA R EAAREEEKE.

T AXURHEARLT G RN EERER, NSV BRF RO AE S RENE W
AL, RXTRNATTRET . EF— NTHFEZRRENAERITTFEAH ER
A B K IR AR R R T AR M. AR SCER I AT AR HE R R 5 x4 b AR SR (R
AU EFFTHRAERRXGELVETERRARENTR, WD FFE R b LT
FERERBEES I, 2 NBRBERR G 76K H . N5 oA 4
BEBALBEEFT T DR THEAVA SR T A RN, bt —F s E
BAHRTRESE, AXNARTREAE KFFREXERRBEE LS 7T, Kt
THNF GHRFARX G HE S EZNL, FETEEXAREAH TS L E R,
S HRRAEMRHERRL G Mx B I D0 A X8I L, %
SR R AR SRR AT A AR A5 AR A T L, O R R R T BOSR B9 A B SR KR .
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WL HATRARMRL S RELF R FE R A XS E EH N RN, B
B GTH . BREREAN ZEREAEEANBRBEESHRBE L K, B
BN R AR B E ARG E S BB, AT A 2 R R AR R R ('
WK% ,2018) . X —HLH T 8K 4 8RN B A R HE R AR HE e R E R X
AR BRSOV AR RERWEAHERTAEF R, KRS L REFHE M FHERZ
)0 TR AR B, R HE AR B B o A kA R R R A R 3R OB (H 3R 4



%1% ZHE  RHE. AR G LR GERG AR 211

202D NI RE AL HER KT, —FTH.KFEART G HEL LT IEEHENEFRAE
EA. EREBRKGHET . GRSV F EWY F B8 83 R LR 28 E 4
PR HE B, AT HE R RN R R A, XM RARED B TR AL thIE
Mo REABPRIKERIERENRARAGEERS , ED SV RTE R E KK N E
FHFRNTREERERAT, LA RFRRAS L AR T UERERR TG L E
HERNEHAARARBRFASBRN DT URELRFRLA TR ESHNBE G R UEN
WHW S B, AT EEA,

BT HHEBRRL G T AL RERENRET, BT L, LTS
ELAMBERBEAUNTBR K AW EF XAV WRERRAUFLE HHEF XK.
A RBRBBREE . R ER FEBZ NSV RS RBFELS R ERBER. LT
UWHELRMNBHARTA, YOV EELSHNATHFEL RN EHESF,2023), X
BEFHMERLLELZFERT AT REANXRRATHENLRER, E R4
HNEREBRAFLER AP RAET AV HEERNES, E L. ARG NEE NS
RESVEMEERGREEF EEXFERPMEF RGN F o, b, R TR BB L,

B 1: 2R HEA A S T vA 32 F 4 b 04 8% 55 2K F

12 4 b &% & 8 3 o 15 A B 42

BH AR 5 BR A — P F B T ALE T DL £ B AT SR € 6T, AT R A
SYHEREHEAKTF, BEBEBRRX G AL KEAAHRETEHH M. 2V H AL
MEREH AR EECATR IR E . EAEIREEZFRAREHEN X R, AR
He B R IR T o A b 56 AT SR AR HE B B AR T kDL D B B R F A BUR
ER AT EERERAAARTESFRY. WANEFARERALEERES B
Rl B BT 2 0% 35 5 R R AR R B AR B A3 (H A T %,2023) , B 1R & 4% € 4 3 K P 1F
ALARZHREAFRAZERRNEEFE, BR KA Z AL LA ET T4
% 5T I, ELRE QH IR IR B P & RS, Ak BT LA R g gk
RELZHMEN2 A ERETBPRALEF RSB LA FEF,2017), MHF LR KK E
S KGR TR K LY BRRBEAGECCAF A TRELLETY
OB AL, T A B A b B BR SR R R A |k, A SR R 2,

B 2 B HEAAR R ) 7T vh il i 8 A b 5 &, 8 F7 M f 3 AE A b 69 8% 4 2K R

1.3 3 WL An e i 7 AL o3 1R A

RHEBRX G TN ARES THRISVHREEAMEREFTHFREREEAEE
BEX, b B TR AR TIAE R R EREIR AN ET RIS
W % R £ % H % (Rannou and Barneto,2016; # 3 % ,2020; 2§ ¥ %,2021), & —,
BN ER A LT G G AW kB R, AR N AR AR RRE
AT G ) FT AT An 2 AR B 2 5 B0 R R IF SE L E R R 0 AR 4t 0, T AT R B B S 0 & 3
F AN RHEN AR, FREBAFS ., F - RXZTINRDIET 2L LR AN
REFADH., BHNTRAEEA L RS EREHEN THMEH T A, AT HEK
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RHEAR, =  RTGAENT KB RARK S THE R KA., X AR AW T IH TS
WALV ENRBEZRFTEENHN HATMELEEBRFNRRARAE,# — F 3 RK
HAFFELHEE, W SYHRAERREIERI G TP REEEEN, B4 RE R
R A AL T LR LN AN R G TR R R R LB RE R, AT HA
HEBEANFI EERTIRANOVRERNEAD Y, KX RAEERIRE N
T REE T A EEFONESD,EUH R RA, FA T LARERRT ZEHKNGIHIEE
& (Yu et al. ,2022), B, AR SCHR H B G 3a.

BR15% 3a: X5 T35 BN A RS AT T G IAE A R AR EIR AR A ) T A IR &
o) B HE AR Gy st A b B S A e BB R

B HALF S, DR G RERFE R G FONE LT ZETHINF T H. & —,
ARABRAERKETELLENEEREZ —, EEMHRE L AKX T L EE A
B FR3F 55 a4 b By e I 4T (Yang et al. ,2020), AR ESE B I T, 4 b &R
DR HEHAN I E M ERRARGL, UHFEIRO I EZ R R GTINTER, £,
FENARAEETEUBR AN RE . AT BRFEEIN PR E T HREEN T (R FT
%,2020) . BUF T DL B I IROR 5| AR M, X A FURK HE AR £ W SEE T B AL T L 5 R HE
W W E g, AL VRS OREEFMEEHA  FHSLTAE L ZE KK,
TR AR, AT —F RSV RER L E, B S E(TRBAFEIETE)F HH
BT T B RH AR S F B 3 X B BORF i R R AN B R HE R A L RO BOR B AT
BRFAEZ T A INTF,2022), K& B I 8 3R HEE A & 38 o, BUR ¥ K R A
ERBHRBERE ETEHTAATHNAG FEFRAATRE A I LRSS
B, DVERLGTHMBEFRBEEANREES T, E T k2 RRE S TR
Z R R A B SR S W R R A SRR, b, A SCRR BRE 3b,

B2t 3b: AR IRIEKIE BUT IR K E Ao SR HE R A ¥ 7T VAR 6 % R s HE AR L 5
SR Rl A

2 ARt
21 ARG SR

BB G T EENAT L FEARZ T AT, KX 20082020 4F P K A R £ 7
Ao H AT RAEAR, G R T ATy B A, B ST, ST fn PT % 4 4 2008 4
DEETWAYURBKEmEHhENb L HELTEHAT LT INWHERLE, £,
BRAKEROBERRETLALEFR A2 TERE FERE . THFEZLBERE P E &
BETEL), ZREEHREFTEZRET(FERTAUT S L )VM(FEI LA 4F %),
A A 5 AE B HE R IR T CSMAR #9 f& .

22 BRHBAK G x4 B SR e A %t

AR ST LA B HE AR A R 7 R XA A by 52 I A, dE X R Mt KB 4 ok O B 4L, A
DID A D IF s HEHRAR LGSR AR T, WEEA LT,
CP,, =B, + B ETS,, + aControls,, + 7, + u; +e¢., (D
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Hepi kr bwdl,e xRFFE0;CP, kr v WHRSEBGETS, £rd i i X
Tt ERTEH T HHEKMNK G ;Controls;, & —AEH K E;y, A EE KM u, 4
W B RN se;, A FHLIR Z T,
23 FELZTEE N
231 WMMBLTE

K S % Clarkson et al. (2011) Fn ¥ 4 %% (2024) By ok, B 8k & 7 o & b & Wk &
NGV HEEKREN LR, PELSHAN AN S L HEREREBEAARNER DV EL
BREBRBEAGER, BLr¥H A BFRHTEEN VA RFRENRELTECLEESE,
201 RTIX Ml BEATEE L LM e Bl E A Ko, AXEE EE$Q022) M #E, #
AV HREFHERENRERE  TEL L R EERFEXERFENE LT, 58S b3
EWHBEEEES SR AR Ry sk EC, WA 4 sk %K.
232 MEBELE

BHEAE216 FERHANRAHK EHLRACEHFEEF AR TR 40 XE X H
HAY, BREPATHERE, KX TREREEAXKATULER, ZA. KT HNELEE
B 2013 S T4 DK 2014 £ F ¥ F, F b, A SUE L3 3 % (2020) 89 BF 55, L 2014 48
HEE WRSY A FTRIARR G RAERIKE 2014 FXLLE ETSHMEN 1. E N K 0,
233 A EFE

(DAY e HGP), BEFFRMEFELQO2OMFR, UL EE LN E
BERBESLEZEAH ., (KT HEATH I (PerD . 3 BB #H (Price) . 48 3¢ 1 37 #
# (Strvol) #n 8k T 3 i 28 # (Liquid) R E s W HZATH . B L R E W % (2021) th #F
%% E Price Bk H B A 5 W 3 B 4F R R B B X B, Strvol A EBR R S E & A
MK EE BB R ENLE, Liquid VEEFERXFERHWAHKME, DTLH
A48 B (Lerner), BE R HFARF Q2L , HMB AW B R BT L ZH S A, 8N
MM A, 2 H A HE SV TR R AEELHE HH . (OARIKEKEE(PEA),
BERVTER ZEHNNE R E . B2 N RE Q22 MEHZE, W HRFFT L x#
WoRBB T EETERBURBR ARG EE AN X ERE, ORFHREXEE
(GEA), A WHRF—FEER IO 7 & B PE N 30 M (HBEKX. T HMLF
OB TEREVEAXAP M AL, BRBEFSHERP A FEFE A RLEEES
FImARG AL, BL T ERX X RAAEL X2 AL B PR ERE &N T BT XKE
BB Bg K E AR . (6B HEE 7 (Pressure) . 5 # 7 # f1 3% 3 5 (2019) w9 ik, ML &
£ R CO, LIBHEOE N EHERE, 44K CO, LIRBMHEFRRAZ, X W LA

O HEIEHKESE(2006 £ IPCCERBEAGFLEEINTEFE A FHEE S Lo 3 & Fov kRt
HAE, b A RREAREUATER Y AL AP E RS E SR T s AL L 7 ok & AR A BAE
BHERNAATEE R RF R RB A ERAERUNREACE T, B0 L REFEMXBE, v G T &%,
W kA,

@ CO, ZFRRHE =R 5 7K &0 — 5 L s H i —2010 4 52 bR sk 8 %0 /2010 48 L PRsg ik, o,
2010 fF 2+ —H"H X KEF .



214 B %12 %

HEERERERR Y ZARFERBAENEA XREBRRNRTND AL EANAEL.
234 EHEF
AXMEEFLLF Q2 a7, TH — R 7| 7 ik ® e £ D 3 5 0 15 A7 1F 7 18 41

TE. FEREMAKRE XX IT.

x1 EEEX

REEA B4R BT TEE XL
HHELE 4 b B 53 CP Al B N/ B HE R E
W e ETS %ﬁ\wﬂﬁﬁiﬂ\zﬁiﬁmﬂ#ﬁkﬁ%%ﬁﬁ,%EF}/UXEFF
FEBW L, BN A0

4 W FLAZ Size SR BE T ECE T

T AT AF Lev Y Va-S

7 A f A Roa Ak % A /%Y

Ak AR A Grow Bl ERAEKE

A4 % Flow REFHALWEME/ LK
EHER o

AR E Age B2 o R W T e

E E Fixed B R B

A& Topl E-RARAFRBE/ERE

FHELHAE Board FELABIE KT

X 3 4 5 AT GDP EEEFREN AN

24 MR ML

k2B T EETEWNHRMERIT 2., REZ(CP)WHE AE N 6.1365,. % MNE N
0.8120, /7 £ % 0.8920, kA VW R AR EFAFTFERAEZR, WA EEH T E
FTH.FEERASYEAELRFENEME, S VA SVEF G ERE,

F2 HRMS

xE A & HE Rk 2 = /ME AL 2 A
CP 10796 2.5707 0. 8920 0.8120 2.4317 6.1365
ETS 10796 0.1616 0.3681 0. 0000 0. 0000 1. 0000
Size 10796 22.4380 1.3428 19. 8721 22.2849 26.2116
Lev 10796 0. 4805 0.1899 0.0723 0. 4908 0.8937
Roa 10796 0.0388 0.0591 —0.1661 0.0317 0.2244
Grow 10796 0.1486 0. 3896 —0.4757 0.0882 2.6052
Flow 10796 0. 0550 0.0683 —0.1357 0.0514 0.2531
Age 10796 2.5838 0.5212 0.6931 2.7081 3.2958
Fixed 10796 0. 2866 0.1688 0.0241 0. 2540 0. 7505
Topl 10796 0.3524 0. 1490 0. 0909 0.3332 0.7668
Board 10796 2.1815 0. 1949 1. 6094 2.1972 2.7081

GDP 10796 10. 1568 0. 8160 7.4371 10. 2300 11. 5868
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3 ZIEZER 5o
31 FATHEE AL

SEe DID AR B B9 7 42 46 0 2, 22 3R HE O R 77 1K R 8T, S5 30 41 At FE 4L o A b B 5%
BREMEEFFEAERREZRN, AXUMT—HAENA FAESBEHTRIE. BE ]
TUEH EHRABERFEARL G AEAZAN AL E MAERKRAZE N EF, LN
REFIPN L ZKAAELZHRABX FEHERABK WDV REHT FAERRMKEZR, R H
BRRXGBEENAEA KR LY NREGEH T ERAEH., MEHEANES, XA RRP
A RS ZEARAR TR LN HHEIA L BERE ALY,

—— fliit RAL 95% & {7 [X [
0.4+ ;
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W&
=
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1
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6 4 2 0 2 4 ¢
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Bl TAAneR

32 EHEE A

FIWEHEWMFARREREZOEETENEETE R, (27 R Ak B R XK
EREHNEENEAEZR ETSHWAETRAYNEENE., RWUBRIFARK S K KN EHE
PERGTRAMX T UL AVEHRSEK, AW FRIET BN 1. & T 3H—F E0H Ak
GRBEFWHE, B E T ES AR N %K (Income) Fr 5% H 3 B 8 4 % &
(Emission), £ 3 W& I ETSWAR N EEFREZ. EWH ETSZH N ELFE
F LR H MR 5 2 ONAR A AR HE B K e 3R 1R R T 4R A B S KT

R 3 BRHERIANZ 5 3 £l B S R #

o (@D) (2) (3) (€Y)
T E o
CP CP Income Emission
0.0933"" 0.0954 """ 0.0189 —0.0291
ETS
(0.0330) (0.0318) (0.0300) (0.0315)
. 0. 0479 0.8228 " 0.7633 """
Size
(0.0285) (0.0252) (0.0272)
—0.6679" 1.3537 """ 1.44277
Roa
(0.3333) (0.1761) (0.2338)
—0.4132"" 0.2298" 0.4311""
Lev

(0.1169) (0. 0887) (0.0922)
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L (D (2) (3) (€Y
=

CP CP Income Emission
—0.0786 0.0851"" 0.1291"
Age
(0.0542) (0.0407) (0.0503)
0.5127"" 0.7877"" 0.5755""
Flow
(0.1657) (0.0870) (0.0919)
0. 0946 0.1545 0.0723
Fixed
(0.1126) (0.1159) (0.1270)
. —0.3236" 0.1511° 0.30437
Grow
(0.0320) (0.0103) (0.0173)
0.1857" 0.0913 0.0438
Topl
(0.0997) (0.1073) (0.1076)
0.0693 0.12417" 0.10417
Board
(0.0697) (0.0432) (0.0448)
0. 0387 0.0276 0.0362
GDP
(0.0775) (0.0838) (0.0922)
9 5558 1.2913 E .
. 555 2.3617 6.6188
(0.0053) (0.9121D) (0.8963) (0.9375)
A b /B ] E E B = = = =
L A 10796 10796 10796 10796
% g R 0.2157 0.2384 0. 9640 0.9203

EEEAAREAGHETEMER; " AT 2RETAEIN SN 0N KT EESE,

33 RéEkELE
331 ZREANEHE

A S AL A B S R B AT SRR B B (D) B B R
e 3 HALEE B 1000 K. T 2 RHLALA AR By it BB E L £ E A A O B
L AHA p AT 0.1, T 52 IR 8 R BU AL F % RUA R B0 A 0 3t k. 30K W AL AR
EEY R VIST Y SIS EE TR ST TS PR TS S LA E RS

02 015 -01 —0.05 0 005 01 015 02
il AR

B2 ZREFEE
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332 PSM-DID # %

AXHMBHERABET I AN T LAY, FERANIMERZRRNAEREA, AX
HEWMXNES T EENZCE ST &, KM EF L TS % (PSM) ¥ 5 5 4 fo
SR AW AW HATHANIC R A ICR, AERERG LM L. DIDERHTERE A,
BAERWE AT ETSHWARMBEZENE, FHAXE LN RAEN,

%<4 PSM-DID EHER

- (1) 1+ 1 FLA4PIEER (2) 12 JL4pIC (3) 1:3FAFICH (4) # It
rE CcP cp cp cp
ETS 0.0803" 0.0945 " 0.0952 """ 0.0983 """
(0.0432) (0.0372) (0.0337) (0.0329)
¥ 0. 4643 0.5852 1.1839 1.2717
(1. 7487 (1.3046) (1. 0506) (0.9123)
BHEE P P e P
4> S /B 18] S 3R P P e P
A 4596 6725 7898 10774
JEE R® 0.2738 0. 2686 0. 2656 0. 2380

EHETANRRAGHEENAAER; " TR M ETFE 1IN SN 00K EERF,

333 Hlrk4rsrAE A
RKXAEHEZEHECOZDWHR, JIRBomrF R (DK, LiF ORI WA FE
A7 BB, FE 5 R HE AR ZE & BOSR BN T B R OB R B L T R B 3R MR BOSK L o A AR AL
5 ;2016 F 12 A, W A A @ EE m NI L ZRE, N T HF 2 BEKR LA %
RABMEL v RN EH R EREA R E— AT, HAEFEFES N
HETHSEMHEFEZR, BEEANMNELN G, OXRFPHEX 5 HBH KX K EKF
HFEZR VW RREREE TR JRABMREG LT . LB XE=ZARELE RN
HANMNE, BEREAERNREWERES IR, I XWERLMARE,

x5 BIRFHHREX

o (D (2)
RE
CP CP
ETS 0.0983 " 0.1210°
(0.0456) (0.0268)
1. 0032 0. 9356
& BN
(1.0630) (0.9751)
EHEE P P
A b /B ] B E R P b
8 7985 9318
VB 5 R 0.2069 0.2198

EEEANREAG B BTN ER;

O R RAE IS SN 0N KT R F,
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334 #EHIRHEK R

(DARTLEBEHIEK., KATEHEREREN2H26"MTOLME ™ th kK37
FRHFBR, UMK ETREERRLAAMERAFTINZARE, VHERZBEN TR,
B 5 B 2017—2020 A AWM E 89 2 ath b, BB ALT“2-+267F & 30 W o £ b A A0
. (OMEREBTHEC, REFEX AW T L LA AKBEER, R XWKERTHEAL
B 40.41%, ABEFHZBR KN BEY W EHAFHANKBERERTHRAGENL E
(LCCP), ((HHEAR‘EMEFRFEHRY E)Y, (FRAREREFFERP E)INEE L
VERERER RS T YT REURRHAVZERXREARBERN., VERX -, £
AAMNZ(FRAREMERLRERF E)P N E T L AT L 5 K ke E WK MR
(NEPL), %6 P ETSWABMAEEAE, EA LR AXIBOERELH E MK EY
" JE R AR R S .

K6 EFHIRHHBKREE

) (D (2) 3
TE
CP CP CP
0.0786"" 0.1035 """ 0.0967 "
ETS
(0.0371) (0.0322) (0.0324)
—0.0257
LCCP
(0. 0360)
0.0088
NEPL
(0.0313)
) 3.0911 1.3230 1. 2710
R
(2.1860) (0.9159) (0. 9365)
EHEE z = £
Ak /4 i [ R b3 b e
8 6178 10796 10796
& E R 0.2412 0.2383 0.2383
EHEERNAREANLEMEBNRER; ™ AT A ETE LN SY A L0 AT ERE,

4  AF R ALEE 5
41 5 R F 1R B 2

AXAAKHEARX G TUARREALEZEAFHATERELLHER. L7 F (D)
PR ETSHWAREENE . FHURHEARRX I TUNEERG LV EZE0IH, 5AAHR
ZR _H(HAME,2023), R T7TH (DI ETSHGPWARHEEHE,BIE T HHK
REZBRAEGLALEZEAUFRLES LR EH, ATRIET B 2,

O BERFERPBOUAERTEI T 2017 EXACEEERFAABK 2017 F AR T LGB IEFTE).EET
FEERATLEERAAR T EF A RE AL D RE B L B RE GEMN EA e W8, LEHKE,
MR KB FM AR E B FT EMN IR CEN R, TEE RN FH M B8 ey BB,

@ ERXEEFEEZRAAT2000F XA KRBT RAKK, 2010 F, FEAEAH LTS —HRXEAMT.AES
MG 8AT, 2012 E IR EAE I ANE 29T AR, 2017 5.8 Z X EEH 45 P,

@ (FEAREMEIFEGFE)T 1989 4 12 A 26 B A H#AT; T 2014 4 4 A 24 HAEIT,2015 4 1 A 1 B R HAAT.
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x7 LUFZEUFNERBRERE

. (D (2)
* GP cP
ETS 0.09737" 0.0937 "
(0.0464) (0.0319)
op 0.0175"
(0.0100)
o 5 —3.9551"" 1.3606
(1.2267) 0.9127)
wHEE pea pea
A b/ B E RO = £
A {8 10796 10796
HE)E R’ 0.6177 0.2384

HEENAREAGHEEERAR: TR ANERE LG SUR 10GAT LR,
4.2 T 3 AL A R T I AL B R R 1R A

BN T HRAETHHLE A A 0 7 AL A2 B HE A K &7 P R AR R, R U F N T
BEATHER R BERAR L W R LT, W F L G HE K 5 M # (Price) A8 X 8 7 3 M4
(StrvoD) B W 3% 3 37 B (Liquid) YL R AT b 2 % 5 (Lerner), W3 HL4| 84 I B )3 4 F
k8 F., BFAFRELTMN AL L E, RV RIFERRZ G 4 Lok 580 ®R A K
RAAXRZEBRZZNENZ ., XTEZETANERREAFET TR RTH AR
BHER N ENRT 2K ETHINAERCGLEE . EH.2009, UL ER TS LES
&) FEQFFREFTNEARLEE N E.KABRK H WFH MW7 WA TR
MXAVHERNREAAEENEAR ;DO FXRERNEAREENE, XA
BW B AT IR R, R EBEREANT G AL RGEHNREA T ., Bk, B
Pt 3a WL, R AR 5 W R 5 M AR T3 LA A AR AR R ) T UL IE R
WH B K Z R AR RN A K B R IFIE A

®8 WHAHABETER

. (@D) (2) 3 (4)
% E
CP CP CP CP
0.0543 0.0703"" —0. 2446 —0. 0098
ETS
(0.0991) (0.0338) (0.1677) (0.0391)
0.0121
ETSX Price
(0.0293)
1.0675"
ETSX Strvol
(0.5588)
0.0644 ™
ETSX Liquid
(0.0291)

ETSX LM




220 B %12 %

LR
) (D (2 3 )
T E
CP CP CP CP
0.8601"""
ETSX Lerner
0.1877)
—0.1339
Lerner
(0.2588)
1.2997 1.3402 1.4437 1.3512
EE &)
(0.9149) (0.9363) (0. 9420) (0.9121)
HHEE £ = = =
A b /4 [ R RO b b b b
8 10796 10796 10796 10796
)G R® 0.2383 0.2385 0.2385 0.2386

EREEANREAGHERENER; " TR ARERTAEIN SN 0N KT LEE,

R AR XN RIRIFE K BRI IR K E e b B % O R CHE R 7 R 44T A W 4 AL
HER., T HHHEES L i PTAER R MK BT IFIE X T (GEA) VB o &
71 #2 JE (Pressure) fu A X 3 % i (PEA), W H A MA B E AL R0 9 fir. %
(D BEOFAREFHNEAREZHE. TSN X ETWEARIEEREZ, £F XY,
BT W ALE L BRI e EAARE AW R R T A AR R R
G TSR W EEINEE A, A RIIE X E XA B G WP R A 4 R AR A
AR A R Bk, B 3b E Ak S, ROE B RN X E A B R HEE AT DL IE i
HARXGRARR TARTEXETHERFHEEX—ETEH.

x99 EWMHIFHELER

) (D (2) (3)
TE
CP CpP CP
0.0634"" 0.0483 —0.3978
ETS
(0.0270) (0. 0300) (0.6495)
0.2464 """
ETSX GEA
(0.0517)
0.6115""
ETSX Pressure
(0.1999)
0.6115""
ETSXPEA
(0.1999)
0. 0981
PEA
(0.1260)
0.6370"
GEA
(0.3462)
0. 8589 1.1039 1. 3252
% &l

(0.9022) (0. 8748) (0.9608)




%1% ZHE  RHE. AR G LR GERG AR 221

ik
_ (D (2) (3)
wE CP CP CP
BHEE P & 7
A /4 B E R Pl e £
M B 10689 10736 10796
ok E R? 0. 2401 0.2394 0.2382

EHEANRRALGHEABNAAER; T TR A ETFAE INSN 0% AKFLEEF,

5 it—
51 FRPESN
51.1 R 5 Wikt

K046 B HE AR BB R R F L 04 B R B o B A b B R HE B % R AL A R E =
5 (Cramton and Kerr,2002), #4132 4 B & vk & 4 W 38 31 47 32 % 7 X W F 5 H %A, T &
BAOBRNEABRFREMALARELV W E FEEFHT AT 2 ERTEAN., WL B
ENTHEHER.EAHNTRETHINFNER . B2 HEHRANATE TLHAFRKME
TR kA RE,202D), AR Z R AW, LE ) REI . H L F 4
ERBEBER.HAREAHRZ AL 2T (EMBEE.2023), AXAEBA (D F w8 E
BT A A AN IR EH K (Auction)Ft ETS WX B #HATHE A, % 10 £ (1) 7|
REFTHEABEENE, XA QRN NERE A2 TRASEHEHENAL,
THOREENEAZIEERTRIEEARL IR RO R T H LT, oL &R EF N K
AEIHSEWMERRHE T, UFBRARE S BT, AR SB35 %R,

10 BRESH

e} (2 (3)
T E
CP CP CP
0. 0540 0.0800"" 0.0780""
ETS
(0.0387) (0.0375) (0.0353)
0.0588"
ETSX Auction
(0.0336)
0.0454"
ETSX HP
(0.0254)
0.0474"
ETSXER
(0.0245)
1.4283 1. 3320 1.3295
g &
(0.9242) (0.9310) (0.9307)
EHEE = = =
A b /4 B E R P P 7
8 10796 10796 10797
% E R* 0.2383 0.2382 0.2382

EREEANREANGHERNRER; " AT AMETAEIN SN 10N ATFLEE,



222 B %12 %

512 474 iE
EAVEHAFTH . EF LTIV NAEFSFIEAY T EFAGR.BE.BRENTE, 3
HBEELSHNEBEERER . ARSI TN REE G . ARG ANk EBE 5 ET L
AUV THEEZR., AXHEFTLETLHYENETE(HP) 5 ETS 89X & T 74 o 5| £ A
HAAEHE, FI0FQDIXETHEARHEEZNE.KFHRLXFEHRENDS VR EZN YW
ERERATVHEEHENR AR FNREEEFT LTIV FIRERAENRE,
513 ZHEHEAE
BRARERENEEER M RIERNK S TN A REZAT, BF T LA A 58 3 #77 4
VY EE, 5L ZHRBEIECEEFE,2022), ¥ THERBEHENE . AXSH
HEHEREQOIDH T EUBERRAEN —FOIRTATERA T EHHMELER., L0 EH
BETHEHENEAMBER 1. EMH 0, HER S ETSHWRER A mE| LA FHATH I,
FI0OBQINXRENWEAREEZNE.EWT BT ERETUIBRTHAEA FE
TRUEZF AR EREINK G T YR EZH T EEA,
52 BN
521 47l sz m
BHERRXGRAETES R AN TR AERTLO, MEREATLY A, E 470 7 8
SHRERMMNBERSETLEE., AXENATHRIEKT LI G, 211 £ (DOF F ETS B
AHEAEE,FUBEAN G ALV HERZNE A EEHENT LR Z N, X7
HENBERNR G XA ET A FE . B ERERN s BEAX ZELI TR E X R
KA, AL B A B e gk Sr M, TR T AT ki R R oy T Ak

R OEHHME B XES
D (2 3

i B
RE CP CP Num
) 0. 0668 0. 0026 —0.1075
s (0. 0438) (0.0513) (0.0948)
¥ 9R 3.0401°" 0.8419 —2.5588""
(0. 9485) (1.0888) (1.1229)
BHEE P 3 %
ERIE R R § 5 b b s
W 8 7393 7608 10568
VE %% g R? 0. 2537 0.2180 0.9119

B ETAAREALGEBEIRR, A A RFE 1L 5K 0% KT EEE,
522 WRXESBHE
— 77 W, 25T W S AL A AR HE AR K 5 B R xR KRR R RN, B

O AT AL AT A K A G L AT 2 B R RLE B 2 AT b R AR Z AR C25,C26,
€30,C31,C22.D44 f2 D45 .G56,



%1% ZHE  RHE. AR G LR GERG AR 223

ABHTRAIRAGBEH A AR LY HEREARFEEABEHERN., 5 —F ., %
Hl TR HE B R 5 R R AR, G F b TR AR EA LMK, FRAL
A b B e B i, A R R T XA b B B S BB BR T, Y R RO RO, AR R R
AR (2022) Bk AR A R R KR S X B A M B AR, B K R M KA SR By R
EhAEAE ALY ABRA, EHRHTEE, £ 11 FQFFETSHAMT B F,
B BN K F R AR M X R R B BB RO E H RO

53 AV EHXEHS

ABEHRHERARRGEELTEREFRAAR RV RAHRIH T LRENTE
BBREBRRK G HRITEFERE, A XS 0 E2022) W HE, HHA (DB A b8k
ZH(CPHYEHEHEHHEX AL EFT WS E(Num), %k 11 £ 7| +F ETS W RZ#H H
BARZ . ZENHRFEBRBRL G RENL L ERRXEB N ERE NI LEE., THNER
B Y HT IR R 5 M A A B T BT B9 4 32 0 T bk ) AR X BOIR, LK B TR, F B LR
FP A b AT B A TR AR,

6 “#Hkh5HET

ERBEAANERET . RFERMR G FRE A LI E R L5 E AR
BB WL R AR ECRBRTE AR R A2 —, KAXHET 20082020 F o E
PRERARET T LAY #F,2F DID B F R T s H AKX F 3t 4 L5k 50,
FREA:(DBEHAEARXZEAAIRGREEAFAAEFLLREHK., THNH KK H T
W s e AT T A R AR A ) UL R AT ALE (B R R R R
TV AMBE N MK ERR, (D TH &I =, KA 4020 00T T L
Be oot TR Ak By s S B A R . AAT LA AE R &, F 75 J AT db i 4 b 5 3k 3
BRRGEGR REBNEEEAE, NHMEREHNERE . EXERENERTHNE B
HLOBRHERR R Gt AR B ENE ., 3B H R AR F x4 s 4 % 0 3 3 1E
HAAXNBEENT LR T BHBEL, R B AN RN BE X HEHBIAL,

RAXWHEREET T (DR H#LERFART G THOREE, RARE®TH O T
TR EGHTPELCVRBAEREFHERNXR . BF T ARIERNR Z 8 AT L
B, 2 TR HE R R 5 R R (2) R A FE W R UL T KT
BESWER ¥ ARXZAEURREGHR TR, LR E KXW BOR R K
HiHRRHEERR G TH OB EE R, LM AT EILHE, DBk 50K 6 58 oy & i
VAEAILEREAAHRKB RIS ET I L EFEAWRE R, LR ERLRFAARNET
G HRBFES AV EE THRG ARG ENEEAREERRZ, )AXNA
ERYBBRRGAER . BIYT AL BT ANWERE A>T, EFH5 50 VK8
AR AR AT e B AE A A R R Z o TR R LR AT b R HE 7 E R R A R HE R
Noe BRIRBEEWNKEENN . ENL TEEFEEAAT L — 22 WLERSH:E T F A
fos i RERBEHE N LR E KB KA R e A, (D4 & 8 & 4 F 5 W 47 0 %



224 % /fAf ;.f ,%— 12 %

B M 5 A T R R S LA R KR 8

EIYAE, MOE T, KA. 2023, % WOBE HE R WX
38(2): 127-143.

HXTER2B¥WALI]l 2BEF*TX,

Cai TJ, Lin R H, Zhang X. 2023. Comparing the marketization of emissions trading between China and Europe—
from a national finance perspective[ J]. Financial Economics Research , 38(2): 127-143. (in Chinese)
PR —, BREA. 2018, FEGL BFBELSZFHRELRL] 2FF X, 53(2): 20-34.
Chen S Y, Chen D F. 2018. Air pollution, government regulations and high-quality economic development[ J].
Economic Research Journal, 53(2): 20-34. (in Chinese)
EJTE, Z RS 2019, FRHAE AT A b IR 06 EAT A BB R
41(10) : 54-72.

ETFH(RGRE)HE R ZR[I] 5 &HE,

Cui G H, Jiang Y B. 2019. The influence of environmental regulation on the behavior of enterprise environmental
governance: based on a quasi-natural experiment of new environmental protection law [ J]. Business and
Management Journal, 41(10): 54-72. (in Chinese)

VA, AEA, TEE. 2022 RBFBRK G AP ML LAEFAEFF? [J] AT HRERLE LK, 42(3):
591-603.
Fan D, Fu] W, Wang W G. 2022. How does carbon emission trading influence firm’s total factor productivity?
[1]. Systems Engineering-Theory & Practice, 42(3): 591-603. (in Chinese)

W, EA. . 20200 T 7 B AL BN AL A T DL AR B b K A B e
LRJ] 2@F K. (1D 171-189.

Hu J, Huang N, Shen H T. 2020. Can market-incentive environmental regulation promote corporate innovation?

2T b E R A M A 5 HLE R

A natural experiment based on China’s carbon emissions trading mechanism[]J]. Journal of Financial Research
(1): 171-189. (in Chinese)

W, FH, AU, 2023, B HEAR AL D
[J]. 25 B 5%, 580 77-94.

ETHEREHRMNL A G AL

Hu J, Fang Q, Long W B. 2023. Carbon emission regulation, corporate emission reduction incentive and total
factor productivity: a natural experiment based on China’s carbon emission trading system[]]. Economic Research
Journal » 58(4): 77-94. (in Chinese)

HER, TARE. 2020, AL G NG ETHEM AL EEE 0T [J]. PEAD « FEELHHE, 3003):
56-64.
Hu Y F, Ding Y Q. 2020. Can carbon emission permit trade mechanism bring both business benefits and green
efficiency? [J]. China Population, Resources and Environment, 30(3): 56-64. (in Chinese)

EER, KIE, Wk, 2018, RERR FBKLATITAA TS [J]. 25 Fik. (6): 86-99.
Huang X L, Zhang X C, Liu Y. 2018. Does China’s carbon emissions trading policy fulfill the environmental
dividend? [J]. Economic Review, (6): 86-99. (in Chinese)

FHER, HEE 2020, FREAGEAANTAGL W FEHHH — k8 EWdbH&eLAWERE] 2FFR,
55(9): 192-208.
Li Q Y, Xiao Z H. 2020. Heterogeneous environmental regulation tools and green innovation incentives: evidence
from green patents of listed companies[]]. Economic Research Journal, 55(9): 192-208. (in Chinese)

FinE, £A. 2021, PERHEBRNXZEEEBRAERE . FEAEZR SHEEHI] FEAD « R 535, 31(D:
26-36.
LiZ G, Wang J. 2021. Spatial emission reduction effects of China’s carbon emissions trading: quasi-natural

experiments and policy spillovers[J]. China Population, Resources and Environment , 31(1): 26-36. (in Chinese)



%1% ZHE  RHE. AR G LR GERG AR 225

X, e, KEL 2019 FEBBAM R G REWRASRFREHZ] FEAE « FREHE, 291D
49-58.
Liu C M, Sun Z, Zhang J. 2019. Research on the effect of carbon emission reduction policy in China’s carbon
emissions trading pilot[J]. China Population s Resources and Environment » 29(11) . 49-58. (in Chinese)
R, A, MEE, 2019 HARXKGNHARERG T AL LA ERT LT F kB % B bW E Al
[J]. #ETEZH, (5): 5-23.

Ren S G, Zheng J J, Liu D H, et al. 2019. Does emissions trading system improve firm’s total factor
productivity—Evidence from Chinese listed companies[J]. China Industrial Economics, (5): 5-23. (in Chinese)

fELAE, F#. 2019, BRGFWRIRGELRYBAEL] FEADT « FIF5HE, 29(5): 11-20.

Ren Y Y, FuJ Y. 2019. Research on the effect of carbon emissions trading on emission reduction and green
development[]J]. China Population, Resources and Environment , 29(5); 11-20. (in Chinese)

o, FA, AR, 2017, BREEN X G HARRENHARD] BENAEEREEELBZHB0, (D 13-22.
Shen H T, Huang N, Liu L. 2017. A study of the micro-effect and mechanism of the carbon emission trading
scheme[ J]. Journal of Xiamen University (Arts & Social Sciences)s (1): 13-22. (in Chinese)

ot E, EA. 2010, RMEAR K GHH ERE S LN EST] MHZ5F, 40(1): 144-160.

Shen H T, Huang N. 2019. Will the carbon emission trading scheme improve firm value? [J]. Finance & Trade
Economics, 40(1): 144-160. (in Chinese)

R, REM, KM, 2020, FRAMASKEEIEN SHFEESN

A, 34(9): 65-71.

ETF R E(BFTERENALL %

Shen W N, Chai Z Y, Zhang H M. 2020. Heterogeneous ecological environmental attention and environmental
governance performance—Based on the “government work report” in Beijing-Tianjin-Hebei region[ ] ]. Soft
Science, 34(9): 65-71. (in Chinese)

HEK, EW, KE&F. 2022, PERTHIRAGLLEECEA . FRARRGINESN[I] HREFRREEE, 34(4):
81-96.

SuT Y, Meng L., Zhang J T. 2022. China’s carbon market pilot and enterprise green transition: an analysis of
effects and mechanism[]]. R&D Management » 34(4) ; 81-96. (in Chinese)

EEF, s, k. 2022, BB ZHE S LV R FAA NI LB, (4): 57-68.

Tang G P, Sun H F, Chen X. 2022. Carbon emission trading system and enterprise investment behavior[ ]].
Collected Essays on Finance and Economics, (4): 57-68. (in Chinese)

Ed, BT, KWE. 2022, R$EBGHFEMh—RaPELTARNIEREL]]. 25 ¥R, 9(2): 28-75.

Wang H, LiuJ Z, Zhang L. H. 2022. Carbon emissions and assets pricing— Evidence from Chinese listed firms[J].
China Journal of Economics, 9(2): 28-75. (in Chinese)

KA. HEE A HE. 2022, ARFERER AL BORFHSE B RN P FEAD < FR 5T, 32(2): 114,
Wu L B, Yang M M, Sun K G. 2022. Impact of public environmental attention on environmental governance of
enterprises and local governments[J]. China Population, Resources and Environment , 32(2) ; 1-14. (in Chinese)

REW, A, 85, %, 2021 PERTHNRARFREARX — X TwHial 58 THombREERRALIDL +
BT %5, (8): 114-132.

WuY Y, QiJ, Xian Q, et al. 2021. The carbon emission reduction effect of China’s carbon market—From the
perspective of the coordination between market mechanism and administrative intervention[J]. China Industrial
Economics s (8): 114-132. (in Chinese)

HAW, BRE, m#E. 2023, RRABEAATHRIBRMXGZB AL LG EQAFE Mo — ETET A NG 6L
FEAET] BREEF L, 43(2): 177185,

Xiao L. J, Chen S, Yuan C Q. 2023. Impact analysis of carbon emission trading policy on enterprises’ green
innovation under the perspective of heterogeneity: based on green patent data of listed firms[J]. Science and

Technology Management Research , 43(2): 177-185. (in Chinese)



226 B %12 %

e, rtE=, WWHE. 2024, ARAFXREEMS S L RARAKFO B A RI] & E FR, 2024, 21(6):
865-875.
XuJ H, Ye F S, Shang L. X. 2024. The impact of public environmental concern on the level of corporate carbon
performance[ J]. Chinese Journal of Management , 21(6): 865-875. (in Chinese)

KA R, Kk, A0, 2021 PESESER TR RITESS LK) FEER, 37(8): 80-94.
Zhang X L, Zhang D, Yu R X. 2021. Theory and practice of China’s national carbon emissions trading system[]].
Journal o f Management World » 37(8): 80-94. (in Chinese)

g, s, 4K 2022 FRIEMHE G AW REMB MK —RkALFEH oA VM ERIERE]]] FEILE
B, (6): 117-135.
Zhou Q, Guo Q, Zou D H. 2022. Environmental regulation and product mix of firm—Evidence from multi-product
exporters in Chinal[J]. China Industrial Economics, (6): 117-135. (in Chinese)

BE, ., HIE, £, 2019, st A ER K FSHEH]. AREREEE, 31(3): 72-83.
Zhou Z F, Li Y, Xiao T, et al. 2019. Carbon risk awareness, low carbon innovation and carbon performance[ ]].
R&D Management , 31(3); 72-83. (in Chinese)

Clarkson P M, Li Y, Richardson G D, et al. 2011. Does it really pay to be green? Determinants and consequences of
proactive environmental strategies[J]. Journal of Accounting and Public Policy, 30(2): 122-144,

Cramton P, Kerr S. 2002. Tradeable carbon permit auctions: How and why to auction not grandfather[ ]J]. Energy
Policy 30(4): 333-345.

Demirel P, Kesidou E. 2011. Stimulating different types of eco-innovation in the UK: Government policies and firm
motivations[ J]. Ecological Economics, 70(8): 1546-1557.

Hoffmann V H, Busch T. 2008. Corporate carbon performance indicators: Carbon intensity, dependency, exposure,
and risk[J]. Journal of Industrial Ecology, 12(4): 505-520.

Rannou Y, Barneto P. 2016. Futures trading with information asymmetry and OTC predominance: Another look at the
volume/volatility relations in the European carbon markets[J]. Energy Economics, 53 159-174.

Yang G Y, Ji GJ, Tan K H. 2020. Impact of regulatory intervention and consumer environmental concern on product
introduction[ J]. International Journal of Production Economics, 230; 107898.

YuSY, Chen Y K, PuL C, et al. 2022. The CO, cost pass-through and environmental effectiveness in emission

trading schemes[J]. Energy, 239: 122257.

A Study on the Impact of Carbon Emission Trading on
Corporate Carbon Performance

Menghan Li Qi Chen

(School of Business, Zhengzhou University)

Abstract Under the dual pressure of dual-carbon targets and high-quality economic development, the
question of whether carbon emissions trading can promote the coordinated development of enterprise
economy and emission reduction by improving corporate carbon performance is an urgent question to be
answered. This study takes the pilot of carbon emission trading as a natural experiment. Based on the data
of listed industrial enterprises in Shanghai and Shenzhen stock markets from 2008 to 2020, a multi-period
difference-in-difference model is applied to study the micro-effects of carbon emissions trading mechanism

on corporate carbon performance, and its action mechanism, heterogeneity, spillover effect, and cross-



%1% ZHE  RHE. AR G LR GERG AR 227

regional transfer phenomenon is analyzed. It is found that carbon trading significantly improves corporate
carbon performance by stimulating green innovation. The effectiveness of the improvement is further
enhanced by the market mechanisms, such as the liquidity and relative market size of the carbon trading
market, as well as the cost-shifting ability of firms. Additionally, non-market mechanisms, such as
government environmental concerns and carbon emission reduction pressure, effectively reinforce the
impact of carbon trading. The impact of carbon emission trading on corporate carbon performance is
particularly pronounced in carbon markets with auction-allocation, heavily-polluting industries, and robust
environmental enforcement. There is no significant industry spillover effect, spatial spillover effect, or
cross-regional transfer phenomenon for the improvement effect of carbon emissions trading on corporate
carbon performance. This study expands the research on the consequences of carbon emissions trading
policy, which is of great significance to the green and low-carbon development of firms, the construction
of a national carbon market, and the realization of dual-carbon targets.
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