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1 FElbEE B R S A 1054 | 1038 | 11.24 12.58 6.57 10.07 7.06 11.88
Pl (A 046 | 0.40 0.61 0.44 0.77 0.78 0.86 0.63
BB 4 JERETE b 6] ["‘MT =\l 4 = 6 25.09 | 20.76 44.06 36.01 21.12 46.90 50.52 56.51
545 | 5.26 627 6.67 6.57 5.29 4.53 7.68
T 044 | 036 | 059 0.39 0.77 0.84 0.83 0.57
2414 | 2364 | 26.39 2284 0 29.07 39.38 2567 e
o FhHEERT B d ERARE - i 551 | 554 | 538 6.18 0 5.10 336 439 = - -
HOF LKA AR e R a9 32 3 1 4 FirfoR s | 048 [ 044 | 065 0.50 - 0.69 0.91 0.75 ‘ AN )
& 7y
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ARSI HFr Al e aEEm o EslE? [J] MRESTRIT, 2024,
NEET 283 MR ™2013-2020 FEAREUE, SOEA R F = AL P A S RIS IR R ERES] . ARAIL: e

DB ERSHWHETIE, WhelFeesd. rlEa Rk 2R R F RS,

(1) (2) (3)
—2ro RSB I BRI T H8E D RA L ,_ )
ﬁé@;ﬁi@@&%ﬁﬂm%d;i{{7qu Chain_re Chain_re Chain_re
b apTR o e 4ok e —er - UHHEBINETEERIRERES]: KA 983+ s
%&&‘F&XE ﬁkﬁif‘:ﬂk’fﬁ%ﬂrﬁ ?gg;ﬂ%%%%?ﬂsﬁlwgﬁgt Dig_ind 0(021?)335) (()022(7)2) 0(.0130534)
. L . X R LR M ER R SRR TR ' ' ‘
o B R T BEIF= MRS (0 (2) (3)
Ju' ﬂ%ﬁ%ﬂ'&%ﬂ' Plan A 3717 61 #7188 )
s . " L L Chain_re Innov Chain_re
e WEFERIERAT, SRRk :
RETE  HFTUMKT FASET RS A R = MG 8 Tnnow .96
ik (0. 129)
\ Dig_ind 0.135"* 0,057 0.001
- o rtin - (0.034) (0.005) (0.038)
RS s B AR RABEA TS T T EUFTRE RN OB HAYLLE o
e e WA, BB RIS PRV AT B A S il A SO LG Bootstrap 1542 0,008 0.116]
PSRN F sl 5t Ml SHEFWAE IR T, LBt N ] -
SRR, 5 AR ETRAE, 3R A FEETa007)
o1 11 - = 2 R E, AiErT % : Plan B =\l 544 25 2 1t
M LR R R ettt L pe——— p
L \ = . s —_ S = . y A “hain_re igh_te Chain_re
ERHREE, P E R, KEXCSMARTFEE: $IFEF AT AL eIH | &FH1E ghre | hemn
INTER .. High_te 3.151
(0.068)
Dig ind 0.135"*" 0. 060" 0,032
- (0,034) (0.011) (0,035)
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HXHARA: - leENIEmtRER: BERKIBESERESLI].FITERER, 2024,

SESIEREL M B IEIEIE, 20112021 FAEEE, SHFRRETI S SHESNZ MR, MR HErils
BREERIERER, M S BRI ST R SR E R B RER, NS E RSN
W PRV ICI B R R E kTR, Mo ER RSB R FHANE,

{FERXADHTIEN
B Ly,  RHCSMARTE: @ 02

R REXCSMARFEE > 03
el SEKTISH, fF OWAF  Kiss
San NI —_ sean 3 K= 0y
55 NS R Gl
RETE BT IEREY | 555 A . -
AL | SRR GO SRR HR 78R [ SRR
R MWEHEEWSTHY | S5 DUHES s SR T B
— — - N S v
B R EAR, KA | derrlliSEB AR, o o
=B RENE MEREREAHEEA. EREHFrsEEHERERZE
HFrllsEa LUEHEREA. RN EE: TTRSIFIEIEAMER R, HEEErm
= ZIN 1
iR i = BED AR B AR RERK PHESTA GRS BE. LSRR, SR
S 14 —_ =z ~ = AN By R Z]
pery : TSSO, Bl AR PPt ——
RHIEREMIRE - DB SRISNEE. L 1ERE—E5RI TR E, )
IR R BAR IR R AL = MBS R Y I3 =41
NHHA A Sk + *ﬂ*@?ﬂg R&ODAREE. BFFR HEIREY,
R O H T R . 2. RADEAFHIGNE
Hif GDP fiEFE +
A B R A A "
NS L N w 2 S (m @) 3) @ (1) ) )
A 25T (PMasfiD) _ Din 0.0926* 0.4566 %+ 0.3901 %% Ind o dinel p Din d el
T p (0.0855) (0.1042) (0.0877) - : :
e i GDP Y HL iR + Din 1.2247#%% | (0.3423%% | 32]162%%* | (25]5%* Din 0 0.3698 0.0225 0.0567
15 (0.1874) | (00747) | (06537) | (0.0985) &
RAHL G ARFH LT | + (0.0887) (0:2431) (04126)
R 8 RIS AR R AR = Ind 0.0205* Din 1 01124 0.1647%% 0.15225%%
BIs 33 I BRI T R SR + 0% | 25% | 0% | 75% | 90% (oo114) - (0.0647) (0.0239) (0.0327)
iR + Din 0.1664 | 0.2485 |0.3773%* | 0.4907#** | (.6172%* ) (0.0523%%* 0200855+ 02917555
WIS R 45 20 SR " (0.5293) | (0.3967) | (0.1394) | (0.0589) | (0.2203) Ainel (0.0057) Din2 (‘00077) (‘00495)
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HXEAFS: B A RIMITIRAACWN? [J] 72255, 2023,

NEET2011-2018FHERAA OIS ENETAIHRMAEE, BESHHERRUSIEEYEHELE, SOEEREF W ARSRAA
CNKERISZNE, BARAIL, R R R Ra) ABNIER 7 BE2NRESNE, FEIoRE, S RERE, MY
TR T SRAAASGIHER, T HEREMSHER, EIE T MARZENRES.

lnincomegt =a+BDII, +vZ, +8Cﬂ +e +m, + T, +E,

FHENR R
Tkl mEAAn

LSRN 77 158 B BEv i FEILEAE TR AR Baki
5 = (1) (2) (3) (4) (s)
income R/ NIEE LN ol 2.070°"  1.489° 2,365  -0.039  (0.003°
DIl BUF B TAZ O e\ B8 Ak 48 BUBO 5 6.72)  (4%)  (67) (-0.37) (L76)
unemp Folk g%
male PR B L, RO w Ml B0 5 R 305
edu ZHEFER K R0, /NER 6, ¥IF R, mH R 12, REREG  REAE REAEAT

LR 1S5, AR R 16, 855424 19 (1) (2) 3)
age I DIl ~0.019"  0.011 0.007 ™
o P el T 1 AER P 0 (-2.95) (1.38) (4.72)
marital IS . RIS 1, B8N0
ethnicity B DU 1, FiAl sk 0 MEPRESBRIN
mpro a1, H Ak o g 2 g M TR PR BB KA TRA R AT
1T &

mety BTSN IO BRATER N
pergdp B A ¥ GDP HYXF &K s A FHECA (1.81) (-1.65)  (-5.10)  (-5.23)
third W = e n{E 5 GDP L E (1) (2) DIl x METH P 003"
agg T A TR AR L N 11 %% A XA DIl -0.079™  -0.065 " (-3.09)

hume AN e UL T O N e 3 (-7.07) (-6.20) Dl RS 20_‘3’234)




CSMARSHIGERM
MREFDRA TGRSR @F6H

MREFDEFHRRERBEST]
erRESEEFTTIR xRN, ElF. Bz
PR R SINE AR gEnlE. £5E5T. MRRE., FBAREES. ...
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AKX BABEIRE. SEelFSHRE] FEAL RRSIHER, 2023,
N &% 2016—2019F FEFFREWLIRAREWBIRESHREIZAXR, FURBRAIFMNEBIEEHATNEE,
SN ARBR IR BRI B GIBIIRLE, ERE: OPEESREWAIKIKER

R
RN, ABERIRFAEARGN. QFEEH

(FEZACFIIEEEELN) EEWHKIKESINRSHIEERR, HAFSRS PN, BV BIRER S I BEERARIFIERIE
=EUFET, HMEFHREEL

CP,, =By +B,VCD,, + B,GI,, + > B,Controls,, +

5/ BepAa /..

(2.47)

SBM-DEA model with BRESHEANERES
Koregion + Moyer + Beiniusry + €1, undesirable output to evaluate - BYBHKE PRI EIA AREHAYFRS CET
firms’ carbon efficiency from (1 6] (3) 4) (s) (6)
CP., =a,+aVCD. 6 + za Controls. , + & . ey ,
[N 0 1 it k it it produc“on perspect|ve_ VD 0.303 0.295 0.295 0.293 0.298 0.294
GIi ) — (bo + d)1 VCDL ) + Zd’kcontrc’l{si ) + 81' ) Does carbon efficiency improve (3.73) (3.67) (3.66) (3.68) (3.66) (3.67)
’ ’ ' ' financial performance? Evidence
CP: =@yt 991VCD,; L+ ¢2(;]i  + zgok(font,mls“ + g, from Chinese firms[J]. Energy FENFRNRTRRER
’ ' ' ' " Economics,2022. R EA D BREET O
AN B0 R B0 bty (s
(1) (2) (3) (4) (5) 6)
ns SHEOAT Y B AR R/E == A= =AY ven 0,468 0,234 0,442 0. 468" 0.221" 0.409™
%&ﬂﬁﬁﬁ% ﬁéﬁ%{ (CP) %i/ﬂiﬁ-&%ﬁ’{ﬁtﬁ&?ﬁiﬁmmz EIEQH*:*DLAE‘HTJE'E* (7.07) (3.21) (6.71) (.00 (2.95) (6.46)
JIS<ANTT 11 0,111
(5.23)
GMI 0,269
LRGSR pmE (vcp)  ERNBATTANESROLER. HABERS. Hi
REFEREHERESH TS SURRRE FRERN ARV RHERER
i N Kl
h{ s ZEEF (GI) FERACET (CGTI) : REBEFREE, FBEEOFT w0 tw seororii Searuniies e Rerruniiin JEesiiii
B - (GMI) : 1SO14001IAUE m o w5 ® () ® 0 (0
I AR L E = o =L =5 | ab . VeD 0.529" -0. 106 0.524" 0.084 0.521" 0.453™ 0.239™ 0.424™  0.2127  0.394™
;§*JZE HX*R?KEPr_s {E1mﬁbjj‘ m*JHbjj‘ (2.59) (-0.35) (2.57) (0.25) (2.58) (6.40) (3.11) (6.03) (2.712) (5.83)
GTI -0.046 0.120™
KERCSMARTFEE: RIR(ERIREIEEN | M55iRak /iR | REETF) | MG (108 519
GMI 0.091° 0.278"™

(12.71)
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HEXRAR2: IMRTERT T EAGEREIMRIRZRZEEBIFI]. RMEXNFFIR, 2024.

NEBEWEFFRAR EHASREMR TR TSR, BT MEIEEs-WNEESE, NSRRI AT 7 IS TR IS &
AIMRIRER ., FERARCFHTAREN, HRAN: RETRATIEZRS 7 EIAMRIRE, (EXNFERACIFRIFIARE, 5%Ewm
FEEIMNERE, ZEFMEITELETIRIPIKERFI AR WIS BIEIN TIMRIR R, AREREAESINAGRBIRACIFNE, (ERIBHAEIVAY
INRIT/ORBEEE, SRS WA ER, EERBIHEWEREIZRETIEEREINIMRRER, INETEETIE I T
k. FEEEEWAIMEERIREK PSR AIRIRNEEE,

5 AR BRT BRA Y EBehavior, =8, +B,Punish,, + Z, +5 +u + A + ¢,
i Size AESR AR RS e
BeA A Caplnt WA= SEAAZ I =it Euh il e
EEREER HeaPol 1 =i ATl 0 = 015 A7 o ) @@ @ > Q W N
%?}Eﬁﬁ %-ﬁ“{r\ﬂk Monitor 1= EIJ—'T 'r'r’r{ﬁ{kﬂlé,o _ E[Fﬁllj%:f’r{k\ﬂk EPI GTech EPI GTech EPI GTech EPI GTech
%%%M Wage ﬁ%i%ﬁﬁf%%%’ﬁﬁﬁ%ﬁ%ﬁmﬁﬁﬁﬁ Punish 0.241*%* -0.009 0.275** -0.092* 0.256 ** 0.077 * 0.142 -0.088
F$22*$@ Ou:nership 1D IJ_EPﬁ‘{kﬂk,O :Eﬂilélﬁ{kjk (0.077) (0.028) (0.120) (0.050) (0.125) (0.044) (0.234) (0.069)
i S Political 1 = FE{EBCIAKeIBE ,0 = AFFAERLHA Sk 5 Eidi BEH ol BN
PR 4% ¥F EPI TR Y ST [T 2R EPI GTech EPI GTech EPI GTech EPI GTech
%ﬁﬁ*ﬁ’]})ﬁf GTech {Fﬂl{ﬁﬁ,%*”':ﬁl%%b” 1 Emﬁ%ijﬁ Punish x Mult 0. 740 *** -0.107 ** 0.922*** -0.093 0.452 " -0.201*" 0.870 *** 0. 001
B 47 Bk 5 Punish | = RS T AL 5 ol 2547 1 2 EAE A REAR 0 = Hof (0.107) (0.045) (0. 147) (0.060) (0.186) (0.096) (0.287) (0.066)
{F\ﬂ{ﬂ'f;ﬁc Size W*%Fﬂgﬁmﬁﬁﬂﬁ Punish —-0.254 *** 0.028 -0.298 ** -0. 006 -0.058 0.136* —0. 809" -0.100*
’;’r\ik*FEé" Age glﬁﬁ-’FFﬁJ\I—:jJTﬂk{FFﬁJ\E{J%{E,HHI EERE%XT@[ (0.087) (0.032) (0.121) (0.041) (0.154) (0.069) (0.219) (0.054)
ﬂﬂﬂi ROA {Pﬂl{fﬁﬂdﬂ—jﬁﬁ'igf?ﬁztt Mult -0.303 """ 0.095 """ -0.535"*"" 0.079 -0.257" 0.145*** 0.224 0.065
T oc N T (0.082) (0.034) (0.114) (0.055) (0.139) (0.055) (0.222) (0.053)
AR Lev FENTIR A= PN g i A
R Manage — FEERYRH S A B LA KEXCSMARFEE: INEAR | FREEF | MBIk | MSBIERDT | RIS
it 37 3 L] Indep Sy G R A B ) /...
AU Cent i+ K AR A
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HXARS: (EREEBRY EHATRE-A SR E- R EaENE R ERTLEI] FEALQ JRSE, 2024,
NELMERR I RBERAYSEIE A — IR IR B BERAER AL, B F2009—2021F R E EHATRIMNENE, ZRHHWY
BEENREERTIZBRLEN EMARPME-HSRE-REGE (ESC) REAIRMRIERIH. HFaIl: FEE2010FLRLHER
(R HILRBER BE R 7 L ASRIESCRE. MZBERRITFII T, KEBMHENAREISHENENREWVEENEESCRE
HNEZEME., BIEESRSHEREVRIRIRIMEN W RERARCF, SEBEEEBRET W ESCRERNEENH,

RV I T £

(IR % 3k )y

HLHRE I SR ER AR B

| SEHURBIE A | : — ESG F it i A PP M ESG Btk 4h P4 A1)
] [ R :'_ ; Ly LS T e = (1)ESG Jf i (2)ESG Jfit
Er { _ ] — — = = [ A B £ SG Jia ar SG i N . .
i > it ' - _ - (DEFR (4)SiF%% ()G 4%
i S m HiRRERR (RIS AR ) AR i)
; : AT - - - .
;‘f; : N . 0.2599 0.2742 0.3399 0.2002 0.344 7
E : . cepe e B cepost
. ] HERE T s 1me  (isse (o0 ! (1.9026) (2.1227) (1.8762) (3.7424) (1.9187)
J:::: fEsE1es u[l;.g'rgt’g:as = ?; 0.3086"
bl (ESG) - G lecpost (2.6477) .
= : T HMERE | . EEREANER
1 w [ REE e o 0.0045
= | e (0.0836) Akt (KA ()l (AR (DI Al ()& HEA
{“} ki jltji[: ;iﬁfi;ﬂ G & "j()'x‘(;' l 0.475 17" 0.0187 0.4829" -0.1099 0.243 3"
5 : (2 ccpost
L e s 0 0604 ! (2.6530) (0.1051) (2.5697) (-0.6142) (1.857 1)
[ Bicwar e ik - CTl_em (0.5569) —0.178 3
: 4};&1"&{@:2*&&%’3 ....... S eusssiceniatassasisiinttonuasssssssstiotnassssanan Lﬂl‘lﬂ
AR P 0.1217 (-0. 669 8)
. (2.5457) °
E3e B UELVEN - 0.0213 Loan X lcepost 01632
i e B ESG (Bl ESG 4 A 19 Sk % o~ (0.4877) (1.9130)
B B lecpost FRAENRTT AGEBRAAERIR 1, JLARO —_ e
WAl I - EFEREARGFHEN S LKL
O (RSO TR B )
457 fit CTLg (el f R B 45 IR~ 3 () ATt . (DRI ()RR (3)EYEHES (4) BRI (5)fgiF T2y (6)EPEHEA
Loan  In(IRTT GBI T IIFA A ) KEACSMARFE: AR5 - HAT oI T- BT AT i R ol A
ey NN 0.2505" 0.2622" 0.2499" 0.244 8" 0.2712" 0.2742"
BIREIEEL | SRR 1 BT lecpast
- ! (1.963 1) (2.0475) (1.9609) (1.9055) (2.1010) (2.1232)
51 | FREER) | NS / : ;
ROA EFEF'*D / Q%@%EE / %Eaﬂﬁ ; l 0.580 4 0.1177 0.3342 0.081 6 0.200 8 0. 066 2
s )7 it = 3 D nnova X lcepost
B o K Koz 15 /RL% ! (2.6462) (0.5744) (1.8716) (3.6419) (2.078 7) (0.680 1)
Topl ESG/ ... ] 0.1293 0.3767° 0.194 8 -0.015 1 -0.1252 0. 009 2
e nnova
i Lol Tndep (0.7287) (2.3388) (1.1479) (-0.9005) (-1.3919) (0.118 6)
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XA HFEFXIHIEFEERRTERHIMI]. PEAL- BRSNS, 2024,
NELARE277MpgH2011—202 1 FRFHEERETRE AAFES, FIBE IR HAYERER SBMR RN Bipmh SEAIHIE W R A%
BIpRL, AETHNGENEREERFETES, Meshl RESAERSTIEDITEF 25T tiE IV SEE AR, HRERE
BH: PEEHEREISVSEER S HTSEREFIE, BRI, Bl— M hliE e B AF T E B B RIHHE L 45
Bieal, HFFAMNBERHARHIFIEVSEEE, B(EHERRERHRIGIEWSEEE, DA, HFEFItiElss
EIERREHERZ BB FERARH. AURREENEIRESEBERIMRIERE.

ERIH EEAR R TRk 0 > o m
WA LSRG green_transfr BT AERIE P )RR SBM AL A KEEZMAEHNL AN RFESENERN A FESREEENL AMA  F RSN AL
. I . AR B P AU R = e BB 9 MR R, SR REOTT R T A Az b FEhl Pl i il
fif R s it W2 digital_economy i ) — — — - —
AR N 100, TTEHI RS 4 digital_economy 0.016 0.010 0. 004 0.003
7 A In_gdppe  NBTHUK AL P2 B0 (6 ) B AR A (0.001) (0.001) (0.001) (0.001)
B secadd_gdp 5 7 HEINE Y GDP L&
%t L H _ \ . —_— o (1) (2) (3) (4)
AUAR scires_emp . FYBH SRR S AL YA R o F AL RO PR TR el
NN puborg_emp  AILEEHIFE LA M A B 2L L. digital_cconomy 0.005™ 0.002° 0.002 0.002°
- A In _profit A3 55 (T ) AY [ 2R3 (0.001) (0.001) (0.001) (0.001)
< AR - N .
LR Bl g In _seiexp Bl (9 Y [ 2R L. techno_innova 0. {]{13)
(0. 000
EE% ,FI”-H soliwast_uti —ﬁ% Loll mfﬁﬁj%éﬁ‘ % )FI“.H ;%{/‘% L. resour_alloca 0.002"
K Ak B sewage_Lreal 5K AR S gk PR o (0. 000)
Hr A howwast_treat {8 i3 JEE AL AL H #/9% L. green_credii 0.004™
. s sz . e ap 1o (0.001)
ShpEE In_forinvse  SCPrfli AN 480 (570) 1 A SR AHEL
HAR A techno_innova  FEALA SR (85 FI B
TR resour_alloca ' URREECHE AL (85X _
AR g B A o » . BUSRIE | MR | T EhIRIR [ 45 1| / B R LE
e SRR R R L SR 0l NG OMARTER: SERIRST [ RIVEST | KR ST / SRETR /A / SRRl
SAfELE green_credit / éf*ﬂ)é'f,t /...

A Fe STt A e FE RRAT Al A b B0 A I 2
VA iR ener_gdp  FHELLGEESA B FTEIE K GDPLUARHERTT)/(ClTi)
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HXHARS: (BHERNG: SFHSHE FEER AR SNEFER, 2024,

MEERFI2011-2020FFEBO NS INHFAEYESLIEH L 7 stV e B R ERRIE S, ALIHIEWSEEEIRRER
HERIEE, ARAN: —REAAREEMEE 7SV GEER, XMHEENAAIEE~R0H, mEARIE a5 ;

— BRSBTS PR S X ER R, MEItSKEREN, =2HA A RS BISIRS/EFF AR, (8
HEFEFARCIFTRIENHIE WV FEEER, TR AIFIE SRR FRERIIPRATE, FEEMHIDFRRRIEEAHFHE.

- InGT;:|= a + BIndig;; + v X + 1 + v + €3¢ EifEE]
ﬁ*{b BSSYIE N InGT Ingtfp Ingjd InGT Ingtfp Ingjd
E10AT — AT RLERI 5
ZH () 2 3) (©) (%) (©)

FH] DDF #i%YF1 Global Malmquist-Luenberger
il S A 2 2R (0.457)

Pl AR R e AR Mok S Indigit 0.249"" 0.375" 0.105" 0.104" 0.237™ 0.228"
KT e : Y i e 1 2 Rl
il IR (R (0.543) (0.013) (0.031) (0.006) (0.048) (0.073) (0.108)

Colkegh =i te %=

i —ami —wmi NEEE: BERERIAMESZBIRACH

Baab \ i FRL TR g LR RS FE (0.053) M=fLJERI T % (EU) M=45 B (GTD
IEl% Hb; 318 ‘[Eﬂgi@r e J(LH mj)a“b A FLIE R BE R HE N O (0.054) BERGS RERHIRCE JEU RESAQI (G
o o . 0.158 . o L 1 . |
AT 2 NHIREEN A LA B (0.050) nEU InGT lugtfp Ingjd InGTI InGT Ingjd Ingtfp
MARE BoRelHE e %
A Sk st (0.090)
B olk it A g SR LMk A B S (0.114) M @ ® “ ©) © g ®)
€0.333) {5 Bk gdp EE €0.129) Indigit 0.203%* 0.095%* 2.604 -0.067 0.557* 0.111%* 0.004 -0.098
i Bt M Geahfs ¥ (0.063)
AT R RIR (0.062) (0.102) (0.048) (2.312) (0.102) (0.332) (0.047) (0:063) (0.101)
v T AL 7K FIERG I AL # (0.053) InEU 0.067% 0.642* 0.170%**
€0.509) B S AL A R (0.121)
BT % G I AR S AT (0.019) (0.036) (0:369) (0.081)
A By 458 (0.191) InGTI 0.018** 0.045%%% () 1 78+**
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NEET2012—2022F PEGREREIE, RAZESCMMIERL, Ry M ERIFIE RN R, SO RV D3I AR BHERR
RUFZARBEIIRTEREERTTRE

RIS R A BRI, SAAIL: AFRREFDESRE 7T R BHINCENRE., THIRES.

LA FREF AR N R EFREN=KEEKEZ.
% 2 ETS W R
KR NI (5% & WA RITER (2023)
N . A E
i HA A Sl R A SR R TS NEAN T
xS L AR P 5Pl Mol A B8 RN
L B PP P B H bl E
W SRR AT b B B B B 1% E
24 7 B A i E
L2 R AT h A B HUR AR A T8 KRN E
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