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R R A ) E AR 2 — (R S 57 SIS A ) B s (BT S, 2019), 57 SISOy
BF AL K AT R AL ST B A AR HEA S BL A AR BUR 1 5T, Al 75
AL 22 DAY Al 57 B B BRI T 76 Al S A AN KRR 3 TR o
LR, S5 D BRI B 577 R I 57 51 5 BB AR

DA IS HR T iy 2 4 i U PR B R 1 X Al A= 7= 2 8 0 sl = A s i, S0 J i 2R [
WA o —IRWE A, AU R AR, DA A BT A% O B85 Rt ef A5l 3= B 24455 90 il
B AR A PN SRAE , SR HES) T AL 4% AR A1HT (Porter fllvan der Linde, 1995 ; LanoieZs, 2008 ;
Lee5§,2011; SATHAE,2020) , A R B9 A ) BEARZER L33 N 01 TR F34 108 4L 35557 5
WA AT GEIR IR A EE 42,2022 ) o 55 — IR AL, LA“SEIE A Ui AR 20k - A8
0L s w0 e I = 8 R B AN S 2 3 o 1 o A s i S A R L [
AR FRIE SR A EAERT, 2018), FEXFPEOL T , 4l vl BB 2 TR 45 57 s 11 AR , iR B AR FE
A AN K- B, TRE B 5L TAF35 58 R, 32 T3 57 SR B RS B
P AR DN EAT A, 2013 s R FEFI5K IR, 2015 BRLL AR T, 2020) R4 AE T 33405
R SR T BE , BRHE RO SE 25 -2 anar 52 ma) £l (4 55 Sl AR BRI 73 S — N T SRR
B ]

ARSI 2008—20 1 94 FR AR S ik i £ B35 R B0/ \ ATk P B9 AR BT 28 7] F
FEREAR , ARHEUN ZE 55 8 a5 B R AR vl R HE F AR SCE SR W 25 3 7 1A 5 56K
R XA 55 SIS BRI 5 M) B AR FIBILAR o A SCRIFSE 25 B SR SE Sy A 2 T il 57 sl
ANGYE T TUHIE  SRRHEEAN A 5 T A B R B A, Al T I A RS R A T IBUAb 5]
FIEERIN WlHE A8 AR &0 4 T8 S8 A B, B HE U SE 2 X4l 55 SR B S - FH 250
5t s MAEFHALEIIE , B HERORAE 5y 2B Bl i e A b A ARS8 4l 57 3
WA BT s R AHE B A S, Ak A ) AR ZE R T AR BE e AL Ry 4 B 28 A = R[] A 4
T, Xt T8 55 S A BT 2R

AHFSE A B (8 = ZARIAE LN A5 T 56—, ¥ T A Bl B A A F- B e B e i
FIRFFZE #RE B S L 2 1 o ATEARF ST 5 BRI T BRHEUSE 55 WU HERGNE (1 Jie A A
17,2019 EEHFEFBE,2021 ), 540 M (Oestreich fl Tsiakas, 2015 ; Clarkson%, 2015 ; 7k
LRI AR, 2019 280455 ,2021) AR AR (EARFMXDK, 2014 ;59 E R T A%, 20203
Xiao%5,2021; BURTARAE, 20225 1145, 2022) AV A & 38 55 A4l B AR GRSk 115
2017 ; BHERSE 20205 30K, 2021 ASEIR , it = 5 81T 37380l 25 PR B L i - Bt Al e A 43+ ic
BRI o A SCAIFSE. T B AC T ik s UK X 57 S A 3 857 A5 (R e i) B VR I, =F 5 T BRHEU
25 SEMARORAMEAT R A BEAESL 55—, T Bl B A AL Bl A = T Al 57 sl
AR P R ARSI, 7 R T b A B AE S B R o AR R B T HR
BEAE IR 2, 2009) N TR BE (SRHLIA,2019; 4 4 K% ,2020) SRS B HEBER (FIfEC
FIE 75,2017 ) S5 Z AN 57 sh AR B2, LA KAl 4 AL R B (E PB4, 2019;
U HFIER B, 2021) (A RS K A3k (i 25 5 R 27, 2020 5 B FURS SRR, 2021) BT 1l
g4 (JR RS, 20105 A4 55, 2019 ) SF AV ARFAEXT 55 SIS B 520 5 5 T2 LB R Y 52
Wi, E AT B AR T Bk (R AR45, 2021 5 JRAS 545, 2021 ) BEUSC O BUBCK (F ) %2
85,2018 FRFHTAE, 2021 ) (EAFTAFER (K B4, 2022) S5 R |, AT SCHREE T IR AL BOR
o S T 0 il R R B ML A 2 Ml 55 SR A A 851 A 5 DR 2 o A SC RS AR FE T 4l
7 SRR M PR 2 B B AT HE LR , ] FLEE ST T Alb SR G & B 5 A2 e i 2R
WHER
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BRI 17 RS A A R vy DR A B 45 RS A0 T T AR P AR 3 o — 3
G0 E L DN TR R B A U HE AR R B T S R A B Hh P 2 020204, B EITE
A K2 ki, 8 20304 S BB B 16 20604 S BB AT, TR 4F , Bk I B v R g
HIRE ANBURF TAEHR S o v T 2 58 e i slcHE B AR o8 780 — AR, v B — B R
FH O IIRRIHEZ I 201 VAR E R R Z & A T COCF I R HE BN S 5 3 a5 T AE 38 0 )
(CRBIMTAE (2011 ) 26015 ) IR R R E I B b AR BB~ i T R
138 Zh ik ol TAE, 2013—20 144X -EANE T BB AS 5 T ARSI T, T ik 58 b & Jg e X -
% o 22021486 H 358 Ttk 1 37 BRI ECEUN A 4. 842 Ml — A Akl Y i, i 82 11442
TG MRHEALSE 5 i FA M A& L 51 5 A alb sk 20 CO L HE R o 7 1 BUR SE it 3 R v, B T 274 B HS
I PREAR I AR A HE R , 2 S5 0HE RS 55 (1 Al B 4 — 2 1 G B B O 4 an SR £k CO,L 8
HEl I T G R LA, 22 AR T LA SE Ao ke v 3 B LASRAS M o T — S S s B Al T
ZETEAL T, Al RS 14 G PR HE B EC AU K LA S A e HE s e, Al A 2538 5k
fie T S WA G 4 AR o ARS8 57 X R SR P T S8 78 SR B LBl b A 74 R s 49
2T R BRI e AT 1ok B T 4 B AR AR M S CRIBERISK I, 2017), AT 32 Al
e AT R, T RIS A, TN E B 7E20 1 445 1 1 YR AE 5 FIRSE T 2491 50075 JTHBR
e LA SE BB 2 X R & i 45 ) MHEIE 7R TAR KR K, An SR RE etk A 7= T2 nsm sk HE
B IWE A& BGERR R P B, DR BB R 2 BF835 - I LAUR , A RIFEAS T 28 38, iiar
TUHE AL, B T AR RE IR 4 e 3l B Gl 7= T8 (R RIR R R HL - -+ X — R G it
1 ) B HIE T 5 A 8 40 4, 20204, ) M LIz il i H B B % P 4R 0] 3 00042 T o8
[FIRE , 20194F 22 20204F P AT, #5 H /A vl 38 i HLZH (ARG | o — 2RI T AL REFEAK T, 101 4%
AR A v 2s EREAE RGN 32. 147 Wi HE R BC AT 2 o 30 o AR HORT, M e A Rl Ak R A TR B
SHEFEE M7, 201 94E F120204F S 75 15 B0 H , IEAFEFEAK T 1.2g/kWh, PRAEHIE/ T 1007
BRI o <3 — JBl (o A5 P 2 W) P AR L B AR HERL 8048 J7 Wi, 3R H]3 00025 J7 J6 2 o ik ik
Z Al BV E A I HE 7T A Aol B0 4 It S AHEK 3R, X RIHE RIS 50 6 R A D S, 4
[ G0 — bR T 7 B ST B AE 4T . 20214E7 A 16 B, 2 E R 1T 5 E RS 8.

()BT SR

AT A S BT R AR SO HERONCE 5 47 Bl AR Ak 32 5455 Zhil AR 40, i
N =AU N AN 5 1

58 BHE RO EE G AR 3 T Al N 1 AR S5 R 1 TG A A J 1l B PR B R 1 T T
Al T I 75 3R ™ A B CHE R A RGR R HECHT >R A ST 300 T, 3 23 B il 1 T Ak € fi ]
TUF ARG TG (AN 0 L 2020) o 5 SR HDE 2CAS ] B HE RO SE 25 T B4 T 5 R A
SR Sl it st Al 3 2 B TR A R HE R AR AN s X T RS I Al Bk 28 S th
SRl £ o 3 A U D WA S A ) A4/ S o Tl A R R 4 i 9 R ] BB A
FEQE AP T A — R ORI A AR O =, A SR B HE s A A 2R O, (B AE IR A B T
S0 AR R B HE A ; — 8 e D HE IR V5 AR OB & BT, B Al A 7= T2 Al i R HE
TR AR I AE B D HE S R A 30 B PN, A R A TRC A, (e 38 e ke v 4 B DA ARAHUA MO i
SR A LB i e A e T A S HE B AR AR 1A o & sl i e 4 01 R g
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(SHER A ,2020) , AFI T Al AR B T RELE K Ji 5 17 H IS i el K2 8 T = gt #A 7
b, Ak B 22 (DR ks A AR, 2019 ), WSRAS HEA TUBCHE B 25 (8 A 2 A0 39 1T (S ASUARR 5 A S i
BORLIBAFA KA ZIT H I, FETTZHLHI 51T T 3 el 2R w0 3 b A HE
Al L5 B 437 (Oestreich 1 Tsiakas , 2015 ; PE k4 A1 8 , 2019 ) LAl #ir i (Oestreich Fl Tsiakas,
2015; Clarkson&5, 2015 ; JLIE G AT AR , 20195 Z5¥555,2021) AL B0 (R ¥E5E, 2022 ) FHER R,
ST B HERSAS ) AR, X T HER A B A T IR AR DR T Ak A AT
K RHEBAAE Gy (AT S A A 3 1 A T HE A TS R AR BB & AT, X 23 Al xd S50 &
T SAHVC AL A AL ) = H B 55 20 ) A5 SR AV, BRI A1 i s Al o 138 3 A 32 & T 3K
H—E WU ES , T5 B ARG 15 15 & Ais 1T M4E(S (Lim flPrakash, 2014; Liu%, 2017 ) FREEHY
TRFE, VA SR BT B3C T AR ¢ 7= B AE )y TRI Y T AR (5K 4SS, 2022 ) it £ — 5 12t i £ RE 55 3
71, X s H B AR S5 B B LU EE TR A TR AR S L (R BsF , is All A Si LA e e e g
BT R T3 K LA S TR 573 1, t it , 53 T S35 T AR R B0, DT X 57 s AR 7 A
IE R FHVE R (AT, 2018 SHMRZL AR 7 , 2020 5 Y TR IR FIZR HE 42, 2022 ) o LA, Ak
BE 5 i 225 | S AE S AL X b2 T e AT AR R AR5 I, $2TH3AR A A K it 2 vk A Ty
ARZEFY T, (145 51 TP A4 i (TR 4, 2017 ), ST X6 55 SR 8™ A2 1E [+]
PETHER GEIRIEAZEH#4E,2022)

LR, S5 S B AR B AR 55 B 28 4 B 28 3y, i B T ™ th A2 Bl v
it . Dong A Zhang (2009 )% 57 S AR BT T 43 : LS=wL/Y=w/(Y/L). Hrh, wh {57 5
FSEBR T A Lo B T RE, Y g s, Y/LR ZE 35 3 A 7 R 6 THRAS 5 X A e R g
TF5E i AN G, AR T8 B — B AT BIFFE N R i 38 2 AR E Rl HE , S B0 ML AR 3G I % il 4=
SR AR PR RO T 2 A SR (B R R T A0, 2020) o SRR ANEE (2022 )IA N, B 3SR i 2 1
I AR B AR = 155 BRI R 75 oK, i 2855 sh B R AR S5 s I A S HE = i, St 2
ST 55 SRR S BEAR o ST 45 (2022 ) SR WU 25 A5 R 58 T B HETIORUSE 59 B
AT Al AR AR R AR, B 458 A HE O AE 2 i S BR AT B Tl DX Al 4
PR AR IIRT  Xiao%E (202 1) 58 K IRAS Zy RN ATl i 4 B AR = iy g i AR [\] o A
SCHITFSEREA S A8 18 s 22805 B /A~ S HEA Tl , % T S HE A A Al i 7, Al 3
A T I IR IBHE R 7 o 3 264l (Bl AnsE e All A Tk A Ao Al 55 ) (R A P i g — MR KR
G, AR ZE A A AT AR SR 3 HER AR TG ZE R AT i g, 4
N AT 2 2N 00 N 2 2 SO .8 1 I 2 N = 2 S Al e 2 A [ e SR ' A i 7 A e o=
b 55 7 A — s B A RON (BT A 1R 75, 2020) , 46 391 P9 ] BE S AR L A1 . A 41, K28
AV Kb AR A3 B TR TR AR R I B Y, 63X — I, 2 5558 5 5 B Al o T B
PRI S8 BB 2, RIS AT “FR =08t YRIRTE I 0 T 5 a S HEA TR, BRHE I 1) 249 SRR il
T Alb A PR AT B AN 2R3, 2019 ), f Al A B S AR =it 151 90502 A Re DA RS (PR i 25
2021)2 4T SHBHEA TS T AR QYA S GEAGERG T2 T4 X500 A A ) BUR fE B it
PR A RCR AR V5 H AR B QB AT ST 2 B o AT Ak ) B R A
FERR L K g R TEIE S N ARG A PR R R AP X S 8l 57 S A G A =

25 LT SRR 2E 5 32l i AR i Al N AR S5 R T — B AR AR 1 Al 55 Bl
ANGEREETE 1 H, Al e ZE R A = /e L5 A ARG T AR R G Kt 2 (Al 55
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Z5G R SCHIE 73T, BRHEONSE 55 T W T S il 2 A5 R RE A6 3 il e o 1 485 51
ARORHERICARAF BN XL HE 1Al A A& BEA TR ISHE , T RIS HER 15 BRI A
BT A RARB NI AR LG T, e it 1 55 S A @RS o i 4l s HE Sl 77 B R0
FEA RSB RE L T ARG e T S A B O T Ainolb 2 SRR T S O AR DL K
B T 37 1) B RIS o ARV SR TSR i Btk B ALl A DA v R s REAE A9 4ll, BEVRA FHAICR
%, ZEEA TR ISR 0 1 8 o 7 B0 A T AT OBk A QL DR LSBT BE TR A A1 AETR
A BOEAR, Al SR 22 32 BRI A vy, DA 0 PH 3 (Rt e RN 2257, 20155 5K 4%,
2018 ) PRI, e BB HIE AR R A A BLAT e O B HEICAR |, TS APR A B HE B3 EE A A B
I BAS QLA (DR PV B4, 20195 R MIBRECRS , 2019, EHFIE A2, 2022)  (RIHERA
R B A IRCHERR Al AR HE A o S e A1 M R BRHE R BE AT, S A — K, DR A
IR B Al AT LA B B A CAR , P HE I f (FEZERR A5, 20135 PRUE I FIBIAE , 2019 5KRIEAE,
2022) o PRI, MR8 B2 Al it o B T 3 AR A B 22, 52 30 (8 T S0l AR J3E SR o M Aol i e ) 22
Sy FAEIEARTE , R SO 5 T G BAT B AR S PR RS 2 T
VAR FE AR 20 T S 08 S P A B, i b 388 o B0k 1 4 354 BBV 0 25 19 2 T Bl )
TR T U SR = I, B T AL TP AR0IR A , s e b T4 K, Allod i fe i 72K
B R A BB 2, All 32 2 T SR BOR AR SCA N , T i A BE ORI, £l
A T REICHRRE AR S AN S SRR T A HE A A SR 2 ARSI, Al 23 iRt
RAEARNFTGEA T BRHEALEE 5 %8 55 B AAR B BT TS 58 Bt B AR SCAOBIFSE
iz

H2 - T 75 A BE ORI, BRHEO S 5 % Al 57 SIS A Gy B 4 T FH HE 5

1EZ SR HFAEE G s B RN Al 3 T e 25— 2647 B T BOR AL Al O BRHE A T
U A il S B R TR AR, XAl BB A T S BEA T 9 0 240 R, Al o 25T ST AR A
ARHETE BRI R e HE SR P A — Y B A, 75 DUPRE 22 32 07 D7 BOAT AR 1] o — 7 T 3 B2 1Y
PRSI A A T BT (PR EFIaKIAE, 2015 ), iy PR ML 2 B 1 Alb g
SZ TR BEASA T AL 0 2 J (CEASFIXIE, 2014 ) 5 55— 5 T, Bk 46 i isiHE B B LI 45
HETCHE SR (1 511 R0 80 Al A 7 €0 i ) BB AR RO i (R AR AN A D , 2020 ), S [ 2548
T Al g5 89F 15 S AR DT E R A SR Y B R 55 3 0 BT RO, 1 i s N 1 BS54 T
G, XTGBT LEIE W SR T, RIAT BAd 53155 T S0 B PR SRR 4ill 55 S A
Oy BRAT AR o R, A7 B A 30 7 BEOR I, e HETA AL SE 5 % 57 M A B $ T
IS o P B R A ST T AR B =

H3 AT EAR T 1 BRI , BRHEHOSE 5y % Al 57 SIS Gy B 3R T DS

=. BRIt

(— VBEA e E 5 BRI

R T AR ) TR | HERE2008—20 194V E N AT AR AR X [1] . {5 405 &
AT A58 (2020 ) A EIARIE , A SCEEIC T A6 T & 48 A7 6 Ak Bk ke i A s\
AT B P TR T ASBE LT 2 R A RS  BIRHE A SE Zy i i DX O 5t e R P 35D
BB HIBRERAE T, ASCIEIRAF63TR A RIREAS, i 149508 A LS X, A7 4%

O L FRERL S LR IREICE ] < FARGIN A 03 R h, Fef 120+ A Gyl 2 LB R AR T, SIS — 2t R T SRR,
7 ELI S B AR D o AT AL S A K, — BUEATZC S A B TR 1, FeAT UL A A B MG T 8, BT LA S 1324 o3RI - hteps://m.
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FEARS 2034 o A% S0 ) 2 101 %) W 55 B0 32 SR IR T [ 28 42 8540 P2 (CSMAAR ) FLUTT FE 4504l
(Wind) , 9 ABRHEALSE 5y i s 4l 44 BRAR LB 7 37 A R s T LB Bk 422
Gy PRSI AR T v [ B HE AN SE 2 ), 2 00 )22 T Rt 2 2ok B (b g i AR 28 ) b A8
GortAE S ) (b E TGRS ) (b B RE IR ST HAESE ) , Sy ik o B A i (B IR 2518 7 A T
P, A SO LR AE B AR 1% F199% 53 A 435 T 4 FE AL B

(ZORRN S e K AR i

T HE TSR AE B il B i i St A AR SRR 77— 7T LS JIR P A= 1 R v AR S bl s o
TR IR, B RARBAN S 5 5 A 55 SIS A A5G 3R , AR SCR P XUE 22 705
B (1) FEATASIR: , DAyt O Time i 15 4 1) A 4 B2 18] 58 SO A7 AR 20 B LM Wi Rl v 4 2
SR Time x Treatiif B R 508,

LS = [y~ P1 x Treat + 3, x Time x Treat + v X Control + Industry + Year + ¢ (1)

TERAL (1) H, Bl RS 1 LSRR Al 97 B A 401 o i B8 5t Time x Trearf &t 2 15 S it
TERHEBONEE 5 i s BOR , AR 1 7R Stk 38 2 i BOR , 5 0 0, b & T 71 S
XAl i SCHANEELE , Treat i1, HpHBIX AV Treat 0 . 275 O A SCHk (BHETAE,2020) , HF
LRI P AE20134E T AR FI20144F FRAR ST, B LA20144F Bt , 45 7E20144F Je 2
J& . Time g 1, LARGAE A3 W IR ARy 0, #2281 228 1 i MR R (2009 ) (2 Kt Aok 42
(2009) Jfi1E €45 (2012)  FHETTRIEE 135 (2017) LSk dE45 (2017) 456 1 520 25 Sl A
YRR O IR 3R, BARGLAE  BEAEE (LEV) , %7 4 58 (ROA) AL FE (CD)  BEAR ™
H(C/0) , A (Age) , T F SN (INDEP) , /N Gl HNE (Growth ) o 53 41, AR SGA ¥ T
A b A ] 285

R T IR B YR RN AR A (2) A TR

LS = By+ B X Treat + 3, X Time x Treat 4+ B3 x Time x Treat X Market
4084 X Market + 85 x Time X Market + B¢ x Treat x Market + (2)
xControl + Industry + Year + ¢

Hp, MarketFem i 8 il R BE , BARGILRE G 5 THIHEFE . — A\ 658 B (Intensity ) , IG5 5
JE A L DR A, AFRIBHE AR B 45 o A DBHEAS 3, Ainll ) e HE I b s (1R T A 1
e HE RO, 3 — >k, DR AR IR 9 £l W] DA B A LA, AR AU HR A 25 (R 3% 5 55
213 LU FIEAE , 2019, 5KI455, 2022 ) ; PRI , AR B2 A Il 3l B T 3 3RR BE 22, 32 S i Tl
AR A oA % 2L A SR (Chapple , 20135 PRI R A, 2019 ), F AL — LR HERL
IR LA BB BT SR . R0 T S (Liquidity ) , RAT 50k 135 BA BT
T BIPERT 2 SBOR A BE X5 HE 4™ AR B i i il Ve FH o ELAR T T 3558 2 FRASE R XoF
Bf i T 3R sh Yk o 8 05 G Time % Treat x MarketRij 1 2806,
h T AR =, B T RNAR AL (3) BT AR -

LS = [By+ 51 X Treat + 3, x Time X Treat + (33 X Time x Treat x PENA
+04 X PENA + 35 x Time X PENA + B¢ X Treat Xx PENA + (3)
xControl + Industry + Year + ¢

ool PENAFATEL SRR ELR D45 = T bR — RS MM A HE B ER, ) (s AT
SR T 3546 20185 FEBERAZE | 2020 )0t 3546 48 17 87 (1 Tl B AHEBC I 2603 7=
Tl SOHE I LA K BT 7= (8 Tk AR A HE R T3 458 T IR A B 27 B 85 (ER,) ) . ER
KRNG5 YA 2 | PR5E HL T 9 B2 855 , Al Tl A4 7 BOAb 571 ) BE RN, BIER, D B ) 4645 o
TIRABERLIRREE (ER, ), PREE AL 2R BE R IR TS AR B SO CRIZREIG FIfT 4, 2021) , A S5 b

INEZ G EE T (F45EF o)



BT (2017), FREEALRI SR EE (ER,) FH T3 i rh Tl 5 Yeiliys B S P A BT 5 19 Lt 6
7N, ER R 7R PRI R i 8 BE R, Al T If A 45 B AL 570 7 BEE AR o =AMl A B 24 i BT 7E ik
THNAET] J1E (Penalty ) o 275 Liu%s (2021) 52 B 14 45 (2021) (ARG  BHAE S ) BB 243

=1
AR,

AR R TEANE UKL

®1 TEENMITEFE
AR P i AR A K RS E X
Is (AT AT L R R MR S AN 4 30 4+ B A 7 A5 R T 357
A1 AT BT S5 ) A4 R e =
Iy 225 THETME £ (2017), SEATA IR T LA K O ER T 37 4%
— BB 8L SIS
R k5550 ST TEME(2011), SZAFTEAHR T K HR T SO R 4
AR W A5 LS b TCENV A =B A+ AT BR T DL AR T2 B B8R
ST HrIH)
T 57 s ARSI S R0 1, %30 R I4E
LnLs | (2013) K LSHEfTlogistich et , I [ SR RE, kT3
LnLS=Ln[LS/(1-LS)]
P, N | BRSBTS Trear i 1, AR,
SRR | AR | Trear<Time | "y 1o A3 i 4ol J90 i 25 92 HBJ Time K1, 2530400
AL cl B EIE A
ARG LEV AR R
s % ROA R SR
ATy AR H Cc/O (8] 5 W P VR BBV B A
#wR S INDEP My IR TR A
A AR Age AR — Al BT AR
Al A Growth (ARIATE = B - LIS ™= B )/ I ™= B
TR R TFP FLPH A R B F A =R
Fi AR 53 TR TECH FARN G NEBCT 3L
AR | BRB TN TECH% FeAR A GNBAEIR B T B
(e EN Y H-Edu AR B L L2 T BB B
RN H-Edu% AR K UL 2 NBUAERR 1 B
T T . A R BE A /3
e Intensity 5 S LTV R A gfkl ; )Wjﬂg%ﬁiﬁ) Oiﬂkcozﬁkﬁﬂzg/}_
TGN | Liquidity BT 3528 Z) FUBLHUG AL
FESEAT AN (2020 ) K5 Tl R K HEiGE: Tl SO HE =
TS AL VIR TV AR HERC G R ThR AL , 3B A SR bR i fL Y Tfe
LR ER: st ER, R A I I 075 e R
7N
- TEUETE IS (2017) , S AL 5  = Tk 35 YRy a B 2
Vg | OO ER; BV T
BLiuaE (2021) R BB EF(2021) , ZEA b1 13 K 4274
i 5 A7) £ AR A B X A AT T 2
VR R Bk T 3 Treatx Time=0Wf Penalty=0; 24 Treat x Time=10} , ¥ B4 A T
HOFET 1 Penalty | gty iy nb 51 AR , B0 B K 927 1048 T 1 b
TR EK AT B3 IR Y Penalty 6, B PHS LR
4,7 FRN3, KN
WO AN & GOR BURF AN/ B8
MR A A JE R&D I % SN = AN
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(=) EFAR R AR TS

FHRE T EEAS R RIS H, SF S A A (LS) B AT A 5503k
0.0547F10.047 , 5 BA SCHk A AHXT I (A BB JEA AR, (i 164, 2012 5 A 28 B AL SEFR AR IH <41
4¢,2013) . Treat x TimeM¥{E 70.144 , LB ZEREAR X [H] N AT 729 Al — AR FEFEAR BRI T
WRHEBANSE Zy i 15 o Time B 35E 40.602 , 156 BRFEBRHE BN 3 5 18 i S i J5 A RE AR B AT
UGS R AR 7 A AR B e B 5 0 SOk AR— 3K

®2 TETEMHBMESIT

Variable N Mean 25%43/51 Median 75%5300 SD
LS 5203 0.054 0.030 0.047 0.069 0.034
Time 5203 0.602 0 1 1 0.490
Treat 5203 0.231 0 0 0 0.421
TreatxTime 5203 0.144 0 0 0 0.351
CI 5203 2.077 1.163 1.656 2.408 1.721
LEV 5203 0.472 0.302 0.480 0.634 0.214
ROA 5203 0.032 0.009 0.030 0.060 0.060
C/0 5203 0.755 0.309 0.527 0.920 0.734
INDEP 5203 0.369 0.333 0.333 0.400 0.050
Age 5203 16.510 13 16 20 5.283
Growth 5203 0.158 0.004 0.081 0.195 0.368

P T AR A E 2 AR IR AR o AL 7 S Y B (LS) B3 {E
0.058 , AR il 57 S AR AR (LS ) RYIIME 4 0.053 , FME 22 57t b 3, W25 U 1 e HER A 5E
Gy et 1 97 S A DY BRI EETE o BR Growthdh | HoAb 04 il 22 ek 14 21 1] 22 5418 b 25 o Jm SRR it
PG50 o M) 4523 DR BCEE | LA SENRAEAS B Rt ke it P AR P ]

®3 FETENHEZRAR
I EEAS FopbAEA

Variables N Mean N Mean MeanDiff
LS 747 0.058 4456 0.053 0.005™"
CI 747 2214 4456 2.054 0.160"
LEV 747 0.452 4456 0.475 -0.023™"
ROA 747 0.040 4456 0.030 0.010™
Cc/0 747 0.846 4456 0.739 0.106™

INDEP 747 0.376 4456 0.368 0.009"
Age 747 18.751 4456 16.133 2.618™

Growth 747 0.159 4456 0.157 0.001

M. SHESERS5HH

(—)RHEBANSE 5 5 Ak 55 S A5

1AEHERH

HRAEASAR (1), 2438 (1) FIHA T HHEARGEE G XAl 25 S AR [T S5 3R  Treat < Time
Mt R ECH0.005, 78 1% A9 7KF- 1 i 2 IRNE S5 R SR T A SCR i 9E I .

2 AR 5

(1) g7 PR A i iy it 7 X

Ry TR REAFAE (AR B R UR 25 M, AR SCHE— 25 AR T Al 57 s BRI e =
FEEHIEAT RN, 245 (2) B () FIA IEZE R, I 45 R BIR Treat x Time 541 55 St A £y
B 35 IEAH O
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F4

WHEANZR 5 5 £l 55 BN 9 33

AL, T AP A6
LS LS a LS b LnLS
(1) (2) (3) (4)
Treat*xTime 0.005™" 0.007™ 0.012 0.120™
(2.62) (2.07) (1.88) (3.24)
Treat -0.003" -0.009™" -0.020"" -0.085""
(-1.85) (-3.28) (=3.90) (—2.85)
CI —0.005™" 0.013™ 0.005™ —0.165™"
(-13.67) (20.38) (3.81) (—24.00)
LEV -0.018™ -0.041™" -0.029™" -0.410™
(-7.43) (-10.09) (-3.86) (-9.31)
ROA -0.041"" -0.152™ -1.001"" -0.931""
(-5.01) (-11.18) (-38.77) (-6.25)
c/O —0.006™" —0.006™" —0.037"™" —0.098™"
(=5.57) (-3.48) (-11.48) (-5.28)
INDEP -0.012 -0.015 -0.016 -0.281"
(-1.38) (-1.06) (-0.59) (-1.83)
Age 0.001™ 0.001™ 0.003™ 0.016™
(8.69) (7.32) (10.30) (9.10)
Growth —0.006™" —0.010™" -0.017"™" —0.120™"
(-4.87) (-5.03) (—4.48) (-5.62)
cons 0.051 0.053 0.195" -2.871"
(1.71) (1.07) (2.08) (-5.30)
Year YES YES YES YES
Indcd YES YES YES YES
N 5203 5203 5203 5203
Adj.R’ 0.250 0.336 0.362 0.375
" FIRp<0.1,"FRp<0.05,"" F7Rp<0.01, F K[,
(2) 2 F S K5 REIRRBER
f& % ChenZ5 (2018 ) Y F2 F 5246 36 5 SR 305G 3015—3015
e, PEH2008—20134 .2015—20194F 1% 7 D 2
AT BE , A 20 104F 201 74E1E M AR Treat = Time2010 ~0.002
b e 0,003
- reat < 1ime. .
mHZE 55 (1) (2) 3 H Treat x TimeRy 9] (1.04)
H R B B2 XESE T A% A BEIER Treat ~0.001 0.001
B ARSI S AR o 026 (0.29)
oo ontrols
3 )Eil#zlg Year YES YES
G, 2% R A (2021) , AR SCHES Indcd YES YES
BRAEAS Rk i B S, XA R AT T N , 2071 2690
Adj.R 0.248 0.264

OB A AE-E MK T, R

Ml —— VU BB B T, A HAR A W & R 75X, LR FEBIBR 5 2016412 7, U148 AR A4 A
BRHEBASE Ao, DA S B W 4 WL s b 5t L0 RN 28355 5 TR A i, RS 2 i A
(] IS 1] B8 3 PAAT T A ™ M B RE R BUSR, n R LA BR s R e m S (1) 3 p AR R
Treatx TimeH) Z 8L N IE , IXULHI SR A EAFIRAEAS S , JEE T A S5 RATI IR oL, #E—AHIE

ST HEARGEE AR
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Hk, 2% A (2016) TR HE %S5
(2017) , ff BT[] 45 53 VE L AR PRAE AR 1 18
PR ), ELUAE A Ml AR b IX 5% 7 7
iR CEOE SO LU ST AR AT A R DL T
At Fi BB A5 3 (o 2 5 IR Al
P 5 AR 508 5 Ay 4600 A %o L L AR S
A3 A DX ) ol v X 0 FREH AR AR
F6M5E (2)5 45 T PSMILELS | B HEL
FUSE 5y ¥R ST T Al 55 B A A5 [
2E B ] AR B Treat x Time A1 R 5k
0.008, TE1% YK 2% N IE, 5ASCHY
SRR S R AR

(ZOBRHAEANSL 5y i 5 i 1 2 5
Ak 57 S

FTHAE THAL(2) W EEE5 R AT L
R, H ()M B I Treat xTime x
Intensityl) ZE0 02 R0, AP A ik
TR BE ORI, 32 B AT B /)N, 3%
23 PR Btk HE A 32 Ty o Al 57 Bl WS A Aoy
AFETHER 565 (2) 8 Hh 38 B 0 Treat  Time
x Liquidity(") 200 3 1, s T 00
SR, TS E FH O, B HE R SE
Ty WA M 55 SIS 85 Y 4 A T B 5
H I AT UL, DR HRTBOR SE 3 WAl 55 Sl A
By B ] = 2R TR HR R SE 5 Y
TN RAON o R4 Al S RF T

(=D)AL 5y ATBAE ST ) EE S
Ak 57 S

FE8MA TR (3 ) iy Ml 45 51 L 5
(1) FNH A H I Treat x Time X ER, H) 250 0.

o IE, U BT TG A9 75 S D) HEBOR B N R HEBUR SR 5y X6} 55 SIS 8 i 32V E
S5 ; 22 H I Treat < Time < ER, 1Y Z2 80 0. 35 M 11, 16 BH PS5 A 5 BE A i) 1 B HERUNAE &2 % 55 8
W AP35 B9 T 18] 5200 5 A2 H 01 Treat < Time x PenaltyW) 2R 25 A 1, Ui BB HERUAAE 5 T Y

®6 HEHAEHRBER

LS

BIBRFFIREE  BIEREAS F %

AR ] (PSM-DID )
(1) (2)
TreatxTime 0.013™ 0.008™"
(4.71) (2.63)
Treat —-0.006" 0.003
(—2.38) (1.38)
Controls YES YES
Year YES YES
Indcd YES YES
N 4036 1594
Adj.R’ 0.268 0.549

®7 WIHHENERRETER

LS
v rBHE BRI
JCsE T sh
(1) (2)
Treat < Time xIntensity -0.017"
(=2.77)
Intensity 0.001”
(2.21)
TreatxTime % Liquidity 0.002"
(1.84)
Liquidity —0.000
(-0.45)
TreatxTime 0.005™ -0.023
(2.84) (~1.46)
Treat 0.004 —0.003
(1.60) (~1.50)
Controls YES YES
Year YES YES
Indcd YES YES
N 5203 5203
Adj.R’ 0.213 0.250

TESN T HORIN, 2S5 B HE AN S 5 %8 57 S A Dy SR TR o [ 25 2R S 1R =
. HRMEHR

(—)H LR 5
1 AR N TTEAEE R T2

AR F SCHYBIE AT, BRAEASE 5y 2R i e Aol AN BEAREE R TH 0% — A2 2
BEIFEUCAGY BRI o NI, b N ST BEARLEG T IX — At (MECH ) 73 512R F ARl e

INEZ G EE T (F45EF o)



P 53 TR (H-Edu ) B o5 e (H-Edu% )5 HR 5 TR (TECH ) b H (TECH % )R A, I
FAJEE TR A 35 AR ARG 06

®8 THATMNERRATIER

LS
IR 2R B Ta 5 IR T T Sk 297 TR 5 )
(1) (2) (3)
TreatTimexER, 0.019™
(8.29)
ER, —-0.009™"
(-12.62)
TreatxTimeXER, -1.908™
(-1.97)
ER, —0.685"
(-1.88)
TreatxTime x Penalty -0.003™"
(—4.19)
Penalty 0.008"
(1.84)
Treat = Time -0.003 0.010™ -0.003
(-1.38) (3.37) (-0.23)
Treat -0.007"" —0.004™ —0.003"
(—4.46) (-2.20) (-1.88)
Controls YES YES YES
Year YES YES YES
Inded YES YES YES
N 5203 5203 5203
Adj.R’ 0.275 0.251 0.252

2R D229, 56 (1) 2 (4) 52 8 2% I3 3 AR 2 I3 B3 0 PR AR Sy rh /28 s e 4G
AR, (1) (3)IIH, Trearx Timet) R K HIAES Y% M1 %KV E 25 N 1E , RIABHFIAN S 5
B = D 3 TR 5 e, fe Aol A BEAREE R THE 26 (2) (4) 31 8o, InA
A PR HEAT AR 27 P 53 TR RIS o L XS 55 Sl A3 8 ) 1T U1 28 280703l 72 1% FT10% 1)
K bR ZE IR R T AR RN (5) 2 (8) & HoAR 51 THUREHI & LAt Ry A 28 F g
AR BAE AR , S5 R B  BOR O TR R AN & L R RE RS 21 A1 R ORYAE SRR, ik Ak
A Sy i i (e ARV ST ARG Tt i BTt 1 55 S A3 .

x99 REANNBRENFRZH S

H-Edu LS H-Edu% LS TECH LS TECH% LS
(1) (2) (3) (4) (5) (6) (7) (8)
TreatxTime  0.083  0.006™ | 1.952"  0.005™ | 0.125™  0.008™ 2.069" 0.005™
(2.29) (2.45) (3.60) (2.60) (3.20) (3.88) (1.77) (2.48)
Treat -0.046 —0.003" | —-2308 —0.003" | 0.344™ -0.007"" | 2.137"  —0.003"
(-041) (-1.67) | (=1.26) (=1.94) | (2.61)  (-3.90) (227)  (=2.04)
MECH 0.002"™ 0.000 0.003"™ 0.000™
(431) (1.79) (7.00) (6.00)
Controls YES YES YES YES YES YES YES YES
Year YES YES YES YES YES YES YES YES
Inded YES YES YES YES YES YES YES YES
N 4252 4252 5203 5203 5056 5056 5203 5203
Adj.R’ 0.231 0.271 0.066 0.250 0.116 0.257 0.199 0.255

B AR 55 7 Ak 57 2 RN BB 3 v B
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2. TR A ARRBERI T F10 2EREFRRERSRA

HRPETT SCAYELE AT B HE U ZE &) s LS
ML R R el ——————————— L2
JERBA ST S T B R (-4.91) (0.73)
o 22 10J& X X — 43 AT FEA TR 30 A 5 51 Treat 0.381"" 0.005""
F10%75 (1)3 Treat x Time ) 2 BHE 1 %R 7K (11.53) (3'453**
TR NG QOIITFPI RIS 5 e s
Uil %%%ﬁﬂkﬂ@%g?ﬁiﬁgiﬂﬁ% Controls YES YES
2 FEAN ST AT SR 1§ Z‘ZZ zgg iléz

()B4 SRR SR B TR R0 N =088 =088

455 SCHS AT B HE O SE ) fie Adj.R’ 0.477 0.383
T A TR A I S IR B AR B & ; r
AL B AL St A RU RESRIBERTATER
S B R T 8 FE T 3 HE = A mT ORISR BRI AGRSE
R e it B A R e R B O AR AN (D) (2)
TER B & 0304 AE B BORF ARt i TreatxTimexGOR ?ﬁ;)

(GOR) Tt & # A5t & (R&D)AE R 15 GOR 0397

A AT INE G ZE R R 1155 (1) 81 (8.86)
TreatXTimexGORE/:I,%%ﬁ, u&%(z)yuq: TreatxTimeXR&D 0.001™
Treat < Time xR&DW) Z B3 B3 M 1E, Ui R&D <02.68;0)
BH 24l 9 0% 4 SN FE A IF R AR AR (0.88)
B, BHE RO EE 5 6 4l 55 S A 85 ) Treat>Time 0.001 ~0.001
%ﬂﬁﬂaﬁgﬁo Controls (gig;) (;;)E5‘S?,)
A R SAT
ARt SOV P R

28wV R 2 WL PR R 5 Al Y
TOAT R BERT T 45 3R T B RSS2 3 Alb 57 S AR B R0 o [l 9 45 SR 2, Bk HE
B 53 A7 By TR AL BT+ 55 SIS A A, IX — S5 2 AR PR 36 h KR35 AN AR S
JE— 2032 FY A RN B SRS 36 B HE TS S 5 %) 57 S G B T+ A AR FH AL L 2 S HE I
RS oy 9 2Tt i 2 HE N T GEAEEAG T A Bl 1 55 AR B BT 5 Aol 4 B Ay
AT B Rt T 8057 S AR B T SR o A, 9835 2800, ) 3 ke B, SRR HE A 52 53 Y
T 75Ul R R A Al T s ) RS AL A 47 R Ak 37 1 B/ N ORI BT i < B S A I
BRHEASE 55 XAl 55 SISO G BT S T A 23 B

ARSCHIBIEGE S BURAT — 5 W BORME A 78 OB — , Ik 2 [ e i 7 i s, 5 | e faik 32
PR B M IR HESE BT R BB, Sl B T AR A M i, O 7800 A4 B T 0 5 7155 5
WA B RS A FH o AELTG B R 2, I UL L 4 T A B HE AL SE 5 4 55 S A A Y
TR — 7 T, B HEASE 5 i S et 1 i Al B9 N BEAR SR TR, 3 55 S A 53 3t
BB A T RRRAE o o5 — T3 T, o L IR E A B AR S A TH R BB R A R A - R
A TR T EREERLRN 4 H A BR T (e il A HE BRI S0 , 30 2% FE R Al o 28 T AR Ay et

INEZ G EE T (F45EF o)



(FRAFIRAE,2021) o BURFAMUCES T BERRHE RS 55 e (PR B0 i, B B TR 52 5 BORE X 4
A OV o Al 21 B 55 Sl B i A0 55 sl A R AR i )25, A T S (B A ™ Y ]
I 255 )b Ak A A TR AR R SR UIARE 1 A , SEBRA L A A 5 T A ] 254
1R o 2, BRI S B B MSCAR ORI A L BORF 84T BT 1500 B, S Al 2 5 A8 B 5 [
I, TGS TERBR S 5 11 4, WA Al F 58 RS e B BORE , HEA T BRI AP
B T RE DR B A ol A BRZ 0 E X IRl e 5 Al S A L 22 175G 28 R B, LAGE 23501 A%
LS5 ROUL 2 TR A S8 , AT sl il o €0 g T i R B[RS S A L AP AT RLAF Y
TROULRER, o 3ok B e 52 B0 1] 5 WL FL AR B4 0 o 2 B, SR AR MV R HAL 22 584 $E B ESGIR -
E 273

FESE
[LREFY, £ 5, T4 . SR 2 i e mi il B R A F=5R[0]. R4 T AL 5908k, 2022, 42(3): 591-603.
21 VRIR, 25172, S (5 PR SR 57 SR AR A SE MBI oY —— S T A W S5 PR e IR G B LA 1], 06178, 2022,
(3):22-38.
BIERILA. N TR R R Pk A e B -4 5 57 S A AR Bl [T]. BRI, 2019, 35(7): 60-77.
[ATHANREL, B R . ABERLGI 5 27 S A P RASE B XU [7]. M 2eRk4%, 2020, (2): 92-105.
[STEAZE, B, DR, T B B Rt ] LA Bl 4l B AR G 2 T o B HE RS Gy AL Y AR SE 88 (0], 4
ST, 2020, (1): 171-189.
[6THAZER, SESRARAK I < AHAR . SCTBE AN 25 5 55 BT AR U A I SERERR FE [T]. L2 0FE5T, 2013, 48(8): 29-41.
[TIA TR, T A5, SRR RS S LI RE 75 A A b 3k g5 S 4 AR [0]. A ELC I < BRI 537958, 2020, 30(3): 56-64.
[812=¥, 2=k, AUTIH, 45, T S0l 28 A S5 R o) 0P850 — i FRRHE A 58 S LRI O WIS [J]. BT BLRFSY, 2021,
41(13): 211-222.
[OIMRA- W, XMV, 3B T8, EAA Ak il 5 97 SR 81748 8h =2 ik—— 3 T Al A3 T 0 KT A ST K i LA 0. T
2200157,2019, 45(8): 28-42.
[TOJRKIE ", EHETT, SRMG. EIA Al A T 83 & AR T. TG 203]. Z55F5T, 2012, 47(3): 28-39.
[L1]% B, RBE. b SRt b5 55 S A Y AE B[], xRifF5T, 2021, (8): 100-118.
L1201, 250 HEVSAUSE 5 %t sl 57 3 7 T 2R (0 5% i B s AR T 9 —— 3 T e E e HE IO 32 20 3 il 1 AR SRR B ).
PEERiI%, 2019, 29(5): 101-113.
[I3UEmeRS, XIFEE, 6 EIME. U A RO RRHE DR B (452 0 S AL FHLHI]. v B E « R 53088, 2020, 30(4): 95-106.
[1A]PR B, T, BRHEBOAN S 5 HLI RESRE i Al AR ERS (7], 052 2655 , 2019, 40(1): 144-160.
(151, YK, PRAAE, 55, IESRLy BRTAERC S 55 s ) iAR BT (973 & R PRI, thiE k43,2017, (2):
117-135.
(161, AR, AV FUBL T BE 5 55 s A AR[]. 7 & 5585, 2021, (1): 1-14.
[17]E 302, PRECS. v E R IX A G IRTC A4 T 7 Bt s — I TR 5 BAR AT SRR MPLA 1], & FEHER, 2019,
35(3): 81-98.
[I8]LMEoC, B E. SN HBAE %S LT A IR T 95 shl AR A i ST H e L AAE[T]. P E Talk4Er, 2017, (4):
135-154.
(1910 i, 350, BIAL. TR 55 sl A AR 2——FHE A0 50k [ vh B RE Al i 2 0 TE AR 1], 23 i 5s,
2013, 48(8): 16-28.
[20) 52 04 11, A, BB, S5 v BT 5 A BRI HE RN B 5T — S T i L 54T BCT By BRI E TR A (3], ThE k4
¥,2021, (8): 114-132.
(211035, SR, SR, 5. AR PREE L B o 4 BRI ARG 1 5
1= Y8R 5355, 2018, 28(2): 115-122.
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The Impact of Carbon Emission Trading on
Firm Labor Income Share

Li Ying"?, Hu Rong'
(1. School of Accounting, Shanxi University of Finance and Economics, Taiyuan 030006, China;
2. Institute of Intelligent Management Accounting, Shanxi University of Finance and Economics,
Taiyuan 030006, China )

Summary: Carbon emission trading encourages firms to publicly trade carbon emission
allowances through the carbon market, which is a market-inspired environmental regulation method to
promote the low-carbon development of firms. Previous studies have explored the impact of command-
and-control environmental regulations on the production and business activities of firms, and formed
two different views: One is represented by the “Porter hypothesis”, holding that reasonable and strict
environmental regulations promote technological innovation, and the resulting upgrading of human
capital structure will increase the average salary of employees and promote the increase of labor income
share; the other is represented by the “compliance cost theory”, holding that environmental regulations
increase the costs of environmental monitoring, management and compliance, which is not conducive to
productive investment, innovative behavior and management activities of firms. In this case, firms may
reduce labor costs, resulting in a decline in the average wage of employees and ultimately a decrease in
firm labor income share. Then, as a market-inspired environmental regulation means, how will carbon
emission trading affect firm labor income share?

In this paper, A-share listed companies in eight industries mainly involved in the carbon emission
trading pilot program from 2008 to 2019 are selected as research samples. With the pilot program as the
exogenous impact, a quasi-natural experiment is designed to investigate its impact and mechanism on

firm labor income share by using the DID method. The findings are as follows: (1) Carbon emission
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trading helps firms increase labor income share. (2) When the incentive degree of the carbon market is
greater, the administrative penalty of environmental regulations is less, and the R&D funds of emission-
reduction equipment are more sufficient, the role of carbon emission trading on the increase of firm
labor income share is stronger. (3) Carbon emission trading mainly promotes the increase of firm labor
income share through promoting the upgrading of human capital structure, and the failure of TFP to
increase simultaneously is also the factor that leads to the increase of firm labor income share.

The theoretical value of this paper is that: It extends the research on the economic consequences of
market-inspired environmental regulation means to the level of firm income distribution; it enriches the
relevant research on the factors affecting firm labor income share and expands the theoretical
explanation of the change of firm income distribution. The practical value of this paper is that: It is
helpful for relevant departments and the management to improve their understanding of the relationship
between low-carbon development and firm income distribution, so as to take effective measures from
both macro and micro levels, and lay a good micro foundation for the fair income distribution while
promoting the green and high-quality development of firms.

Key words: carbon emission trading; firm labor income share; upgrading of human capital
structure
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