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Abstract

In order to achieve the goal of peak carbon dioxide emissions before 2030 and carbon neutrality
by 2060 to promote the green economic development of enterprises, how to better utilize green
credit policies to guide enterprises in green innovation, and improve the framework and incentive
mechanisms of green credit and other financial policies have become important topics that de-
serve attention. Green credit, as an important part of the green financial system, is a key indicator
for evaluating the effectiveness of policy implementation on how banks utilize credit resources to
promote green transformation in enterprises, supporting and guiding them in green technology
innovation. This article selects data from listed companies from 2009 to 2022 as the research
sample, focusing on the perspective of financing constraints. It uses the DID model to study whether
green credit policies help polluting enterprises carry out green innovation and whether financing
issues affect the extent to which green credit policies promote corporate green transformation.
The empirical evidence suggests that after the issuance of green credit policies, it has promoted
heavy polluting enterprises to engage in green innovation. The implementation of green credit has
increased financing costs, thereby hindering companies from green transformation.
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BCETFIASK, 2 BRI . SRT, P A AR AR 2 B 4 R st R T BRI PR B A A
L. WA, V5 H BRI SRANIAEE RAG E — R APk DO P R A RS R R EEH AR R R
FREBE E RS B, P EEAKAE “2030 FFRTSLILBRIEE . 2060 AFETSLILBR AL XK H AR L
Jea7s A WA T o0 T R IR RE AL S T SUES MR MR R RIE RS, IR T XIIEG R B, A
B TSGR I AR . A TS PR A 2 A, NAZABRIEE B QY “ SRR THE,
BURBEAT RHECATHT, R “ot” B4R QPf BT SRR R, Oy 1 EiF ] H AR
DRI R PR R 1 — RIS Ye e, 2R 0 e R SOy 3R E BURF R SRSt 10 T B, AT T Bes
FAL SR O, SEOEITBORE PR LR SR IR LA SR ORCE,  DUSCRE AL REJRHEN T R
Bk, X TEERRR.

FE LA R R 57 9 AR R IR R B Ak A op, A lvadb AT A A il 5% 1) B AR IR IH R ARAT BE K. 2012
F(RG) EORARAT S SRR B LS DY 5 18 A R A 2 SUEMIA S, IR ARV EER R
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HRLE T — BRI, Wik, ACEERE (F51) FBUFIUR G OAE ENSE S, RERBZAR
WA, BT AR CE DY 75 B 075 G b T R 4R (BB AR, R B il AL 75 M 4 (15 DR BURAE Al
RO FIREE, TN 58 8 % B B AR R 5 o

2. 3CEKE
2.1 REEHER

T OETRR S, REYHERD T ACHEE. N5 Q2020) [1138H, SEOEEHLUE
FACHKIE RO LR, (e 78 o MR SRR B DD RE,  ANTIE BRI Ja 7 Re . HESD P ka5 # T4
K1 E . Simin An (2021) [2]45 HARAT A oAb < RO L R AT DE 0 FA 1 DU 2 i b a0 B 5 A S s o L DT
Sre H B AU Ak R R R B i VB A 0 RS A R I, (ELA AR G 2% (1 T A — TR 22
SRAUT KA SRS IR G5, SR PR RS UKL, Rt Al SR e A, XA A U Y
AP HEAT GRS RE, AR BERT RS R RIS TR

2.2. REEHBERN IR

SO EITBCRRE SR AL BRI TR RE ). SRS (2019) [BIWFFURIL, FEHEAT SR UG IREUR )G, %
T A SIS TERMN AR E, BATEASE R “PiE” SR BOE O R3L(2019) [4] KB4k
S EBOR D> 1 H 5 GRS SR Bt 1L 2, 80 7 LGS AR BT A . Bk, FEAT AT
FCA AL Al 7 75 SE MR AT BT, DA AHoH i i BE K PR S5 B £ AR5 (2021) [S]AA R 5 SR
HEJE, NBRANRIES, BRI ST A, 2 F)E B R DU A5 08 HEnk, b SRS DT L4001,
WAL RIFIIANIER, -~ A B AR, WG R 5E s 71 5 S 32 IR

2.3. REERBERNESREIFEFHOERTAR

AT ZBCRON HL TS G Al 2% 0 Q3T RS2 2 AT (2 a3 15 0] Y Rl 0 e o i 75 T, BN 75 (2021)
[61ANARAT AT LRI B 5 (5 B3 St M2 650 55 NI B e AT I 0, — BLSti SR (s SRR, [T LA
3 M 2 R RIS e b RN SR =5 AOPABE AR o SRENAA RS T (2022) [7]44 Hh AR AL A A b 3R A5 1Y)
ZREOTUHAN R ENILE, g R lb S RO S TR I R B A BTEL,  SZER Tk S R i R
BNl AR, DLRBCH TR BT R B, JF AT A ISRt BTOR 2K

I, W IESRAE(2021) [810FFUARIL, AMLEEAT SR (0 QR T EEE IR DR Bt G, TARAT R T
PRI RS AE AT S A MV PR AR I BT R, RIS, ok i TAE ST R &R I “IRE” 17 Mk BIE TR
JBCEESR, AT T A AT R B BT . B 55 (2021) [91F U I, A5 DY L0 o RN FIEEAG Fic A 3k 8 45 7
OUE PYBUR A R BRI UL AR LS. ZBERMBATIR & 7 R I, B BT 58 4
IFhERSRICIRIE 32 BRI, FELes A ETE, A s 7 Ak itk B 3% .

2.4, STHKTER

AR, ENAMIEFEE NERAT SR A5 BF RS ALl A5 Rl B8 = AN J7 1 23 B 1 4 A DY BUR S (1 52
Wi, N ONEREAE FTBUR W] LR M RAT A E SR R, AZBGRA HERO™ 38 A AR 55, JIf
SN ARV AR B R 2 o (HBLA B SN 1S EIRTT T St GRS S Y b SR (BT Z I SR R
R—BURRE R H e gt i R b i ax R T 2, HATIE B TR IR BRIEA SO T Ak 2R ]
AL, LIRS D, IR S O M5 SEEUGRON B G ek s LRI AT N s L LR, A
AT T RRBCR S RRCR [RS4SR (R JRnIE 4
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3. BipS 5 RikiEH

HRAT A5 DR o0 B3 Al R SRR AT 00, LR NIRRT tH A5 T7 2 T — 2 5
Wi 3 A DY T Bl I MO AR T BT S0k 2k, SEGINEITBGRMLL, SOETTE0R
PV IR B SO TR AR bR, BRIk, IR ST R RES A B 2 E TR B, XAl T R AT
FORLVR Al 2 N TS BEAT SR e T, TS PRI, AT I B A R B AR — H . R
rer G e dbalh N 2 32 B R R AR . AL I BRI B RAS, REE SR L BOR B R 4 T B g
MR — A . &5 Eordr, dR B HL:

H1: SRt DEEUH i St BE 06 A Rt 5 Al i BFT 530

ZEOBOREIFT I MR, VIR T EAWIE IR BN, Tk 286 B AR, Bt
RASHTHI LM RESH LU R, BEA A UM S, RO BNAEIR KR OB T Al i 58 N 2%
CETBORR LR m “ P VIR R T, RS DM H At 5 55 b B AR A T IR, DA
T HYG Gl PR 52 1 fh 5 20 R TG i A AT A BT 0 E WL RESI L, FEARER L QBT SR [10] 26T Lib 7y
B, FEH B H2:

H2: SChisr S 0RBOR G, s Yedi b i £ 55 Bl B8 pACR W] 2 T

BEE T E B AT I R R, WU B RO B AT 7 FPIE SR B (0 . 2R 5 DR AR —Ff
QUFT R ax AR i, FA BERCR A DUBR T A AT AN B, R THLM B R AL B A
W2 5K . PIMREENS SR, JUBEA AT ma O SRS ECR, Mt il
FEIRREAR T K fe 2 04 55 FLAE T R R FE AU (58 A0 %5 . 6T 0k, 3R Wk JTAR B H3:

H3: HUSE B I A sk OB SRR S s LRI IE [ R R

4, gt
4.1. R ERFESHUEEIR

R4l CEm AR 2645 51(2012)) SO, BRI RANPEIE S 16 MV E Oy EGJATY, &
TG RANAE RSN, oAb AR X RRZH . ik SR 2007 4 H & R 2 THAE & 2008 4F-4 b faLsg
Wi, EHY 2009 4% 2022 4F BT AR HARIE W FFEAR, BIBRERL. DR, ST A1 ST*4l, B/~ 4 fi
HFNT 0 FERT 1 DA AR R BRI I BTl ARl Fin el 0 25 254 2405k T CCER %4 FE Al CSMAR %4
=

42. BTEEN

42.1. HERTE
NG AR . TRV T ES ZRES TR T, FS 6 R B,

422 BETE

SRS IRBUR . MR AT SO A R briE, 24 v E s ek, U Treat = 1, <2 Treat = 0.
F 2012 EMiAE (3R51) , 2012 £ELLRGT Post = 0, 2012 £E ) LLJ5 Post = 1. i%AF & /& Treat Al Post ()23
I, BP Treat*Post.

423 AN EE
5 55 Bl A o A SR A AR (12 S 732, AN SOk 3% 1 B (5 45 il B8 ) B RS S Y 5 R
I AR
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424, AHTE

PURB BB 5B . 2552 E0h(2018) [13]MIBFFT, FHAE AU I B8 8RR B 5 2 R B AR 9l e

425 EHIEE
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Table 1. Variable situation
#=1 TEHER

AR B R RS AR B R AR B E X
WA & Lnpatent SO L A D& 20 LA G RS RN 1 FHE 2R
Treat il K U0 & PR EE A, M Treat=1 K2 Treat=0
R Post I 1] R DA% B 2012 “ELLART, M Post=0, <2 Post=1
Treat*Post SO IRBRA R DAL 4% (A5 DY IBUR R XU 22 40 RO
HA AR Fcost {555 b Bt A FE S B i b
LEREES s IS GIRGE e ERTi BV AL B 35 15 S L 181 (LA 15 55 5 o e )
Size Al ARSI 1 5 HLE SR AT 5
INDE T L UE PN EFISYN
SuB BUR #h BURF AR R 1 2R % 4
RD WERBN Ln (BFAR SCH + 1)
P AR B
Q 7R NS WA B 7= A
ROE FAEE R P25 B
TAN HH =% A pa i
CASH M4t SENEE I G I R S B
43. ERNGE

ARSCHR ] DID AL R TT 25 (A5 DY BUH A St B9 ek BT RO, AR 1, BoE AR —

n
Lnpatent; = a, + o Treat, x Post, + > a, X, + g + 4 + &

i=2

Hrp, BB EIORNGOAN, ASCUSOTH RiEREG RNV RO . v (F851) SRS
R AR, Jyddb R R EyG ek, RO AR R, DA R, Mo A T E RN
AT 15 [ 5 S A RE AL Z] o

DNPRFUR GE A A2 15 M ¢ (A5 DR BURAE A 2 Gy BT ROAE AR RE, AR SCHA s v A OB AR R A T i
FORAEM, B =0
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FC =7, +7,(Treat xPost, )+ 7, X, + &,
Lnpatent, =&, + &, (Treat, x Post, )+ 5,FC;, + 5, X, + &,

AU R — R SO UG 43 B8 2 o I AE 2 (15 DY BUR N Al S LB BT R TR 1 200, A g e =
.

Lnpatent, = ¢, + ¢, (IS, x Treat, x Post; ) + ¢, (Treat, x Post, )+ @IS, + ¢, X, + &,
5. SEUES R
5.1. RS

HIC 2 i RATDLAE H, S OLA RERIN 1 A0 EEI 2% 6 6% (Lnpatent) {14804 0.83, LM
A B AL BB KA . Al A i B Ay 0.0576, B s al vt A A i, A B s
RN, HIRHRR BE . MR IR IMEACA 0.447, BLRANUIH B8 R AL THRURACE, Xf ik
S SIEEA . EHRR S STREA —F

Table 2. Statistical analysis of the main variables

F2 EETWEGIHMEDR

@ @ @) (4) ®)
VARIABLES N mean sd min max
Lnpatent 35,098 0.830 1.154 0 4.736
Treat*Post 35,098 0.218 0.413 0 1
Fcost 35,098 0.0159 0.0140 0 0.0576
IS 35,098 0.447 0.259 0.00173 0.963
SuB 35,098 15.77 3.170 0 22.88
SIZE 35,098 22.16 1.293 19.03 26.07
Q 35,098 2.160 1.845 0 9.561
TAN 35,098 0.492 0.227 —0.0432 0.923
ROE 35,098 0.0822 0.109 —0.385 0.561
CASH 35,098 1.298 2.067 0.0475 12.42
RD 35,098 0.0439 0.0520 0 0.319
INDE 35,098 0.376 0.0532 0.333 0.571

5.2. EEEVILER

L7 3, Treat*Post [ Z%0H 0.0846, FRHAE 5%MI/KFE FIEMEE, H4GEENREBCELEE, &
FRTE T NS E A KT, i HL 1821308
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Table 3. Regression results of model 1
< 3. fHEI—[EIFER

VARIABLES

Treat*Post

SIZE

INDE

RD

SUB

CASH

ROE

TAN

Constant

Company

Year

Observations

Numberofname

R-squared

1)
Lnpatent
0.0846™
(0.0339)
0.368™
(0.0245)

0.304*
(0.165)
0.0129"
(0.00469)
1.625™
(0.283)
0.00416™
(0.00209)
~0.00109
(0.00389)
-0.0429
(0.0570)
0.0745
(0.0574)
~7.913™
(0.543)
YES
YES
35,098
4485
0.230

VLT T IERORAE 10%. 5% 1% 48 KF E R E(T ).

W2 4 4 5, #5(1)F1 Treat*Post ] ZHN 0.0846 7 5%/K-F IE [ 535, %5(2)%H Treat*Post 1] %
HAE 10%1KFIEME 2, BT HQ@)FIF Feost FI R B LE, BT E#}— DM bootstrap 46, B
1a[%n, _bs 1 MEMGXEIALEE, SHHFPANMBESE, HEG)SIH Treat*Post 17 %y 0.0849 157E
5%7K 7 N2 NIE, Ui Eh T AR b SR B R BB AEE P A RN, B 2 T,
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Table 4. Regression results of model 2
F 4. RBZEIFER

1) &) (©))
VARIABLES Lnpatent Fcost Lnpatent
Treat*Post 0.0846™ 0.000565" 0.0849™
(0.0339) (0.000299) (0.0339)
Fcost —0.702
(0.527)
SIZE 0.368"" -0.000426™" 0.368™"
(0.0245) (0.000146) (0.0245)
INDE 0.304" 0.00210 0.306"
(0.165) (0.00154) (0.165)
Q 0.0129™* —0.000408""" 0.0126™"
(0.00469) (4.76e—05) (0.00469)
RD 1.625"" —0.00770™" 1.620™"
(0.283) (0.00246) (0.283)
SUB 0.00416™ 9.66e—05"" 0.00423™
(0.00209) (2.12e—-05) (0.00209)
CASH —0.00109 —5.33e—05 —0.00112
(0.00389) (4.33e—05) (0.00388)
ROE —0.0429 —-0.0107" —0.0504
(0.0570) (0.000583) (0.0570)
TAN 0.0745 -0.0128"" 0.0655
(0.0574) (0.000521) (0.0574)
Constant -7.913"™" 0.0262""" —7.894™"
(0.543) (0.00325) (0.543)
Observations 35,098 35,866 35,098
Numberofname 4485 4538 4485
R-squared 0.230 0.085 0.230
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Table 5. Bootstrap test results
5% 5. Bootstrap #3845 R

Noemal-based

Observed Coef. Bootstrap Std.Err. Z p>|z| [95%Conf. Interval]
_bs 1 —0.0255684 0.0023192 -11.02 0.000 —0.0301141, —0.0210228
_bs 2 —0.0164162 0.012408 -1.32 0.186 —0.0407355, 0.0079031
Observations 35,098
Replications 500

4% 6, 1S*Treat*Post ) ZE{E }v 0.383, £ 1%MI/KTF EIEMEZE, ST ES S5k 0

USRI T2tk BURT B SEE 8Ok . PRI, ARBE H3 RRAZ

Table 6. Regression results of model 3

= 6. RE=[E)FILHER

@

VARIABLES Lnpatent
Treat*Post 0.0722™
(0.0333)

IS*Treat"Post 0.383™
(0.0963)

IS 0.0168
(0.0671)

SIZE 0.365™"
(0.0242)

INDE 0.313"

(0.165)
Q 0.0131"*
(0.00475)

RD 1.628™"

(0.281)
SUB 0.00398"
(0.00209)
CASH —0.00159
(0.00389)
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ROE —0.0398
(0.0570)
TAN 0.0695
(0.0574)
Constant ~7.845™"
(0.535)
Observations 35,098
Numberofname 4485
R-squared 0.231

5.3. REMHE

53.1 FATHEHKE

ATCLL 2012 SRR HESE, WUEEHTG 3 SERIAR L . W 1, WEEHFAEERT I R4, K
DU ESE T R BN R 3, TS HESE Ja (AR BN R B, ISR HESE i 1 R AU 2, U W SR e
SATEES, R (L) 5 L TR SO SR 5 DEBCR IR IR AR Y .

(\! -
=
f,s T
& I
=e I |
K I | \
i | I |
' | \
I \
' 1 |
- I |
1 I ‘
' |
L |
\
\
~ \
' I I } I I I
pre_3 pre_2 current post_1 post_2 post_3

BRI =

Figure 1. Parallel trend test diagram
1. TSR EE
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5.3.2. PSM-DID #3&

SHIFSE RS H 2 5E T AR X Bt {58 3.13, KT il LAl 2.58, R BRSNS AE 1%/KF | &
F. WA 7, BTA YRR R A IR ARAE R R A B R B, A T B 2 (TAN) RT3 0 B (Q) bs
HEAL 5% 2 26 UL 2 5 PR R 22 5 20 51l 651% K1 99.3%, [ Bisf 47 28 o 19 AN AR 8] Fit s v 57 225 #8421 £F 10%
PAY, TERAVCECSS R, WS p {EKE, BT RD M TAN SRR 4h, Ha 6 MERS@E T
IR 56 o

Table 7. Result match table
=7 LREERE

Unmatched Mean %reduct t-test
Variable %bias V(T)/V(C)
Matched Treated Control |bias| t p>t
U 22.33 22.10 17.20 14.34 0.000 1.19"
SIZE 87.10
M 22.33 22.30 2.20 1.46 0.144 1.14"
U 0.37 0.38 -11.0 —-8.85 0.000 0.90"
INDE 88.70
M 0.37 0.37 -1.20 -0.84 0.400 0.95"
U 1.84 2.27 —24.60 -19.18 0.000 0.68"
Q 99.30
M 1.84 1.84 -0.20 -0.13 0.900 1.05"
U 0.26 0.05 —55.80 —39.03 0.000 0.15"
RD 94.30
M 0.26 0.02 -3.20 3.84 0.000 0.76"
U 15.97 15.70 8.70 6.82 0.000 0.73"
SUB 75.70
M 15.97 15.91 2.10 1.52 0.127 0.99
U 1.03 1.39 -18.70 -14.39 0.000 0.59"
CASH 95.50
M 1.03 1.01 0.80 0.69 0.487 1.34"
U 0.85 0.08 4.00 3.26 0.001 0.94"
ROE 97.80
M 0.85 0.09 0.10 0.06 0.951 1.13"
U 0.49 0.49 —-0.60 —-0.52 0.604 0.88"
TAN —651.0
M 0.49 0.48 4.80 3.33 0.001 0.99

HORICHCSS Rl 1 ~FATAG S, (EAEAE A B aR UTAC 5 8 #EAT SCUEAT IO AT, RS A 8 2 150 2
HAEY. RAEE 2 PRI ZbrdE = BT UG, SIS VLECET, )7 22 Am i 224570 1) 3 A1 i E
A HARIEE 0 xS ILi s, W7 Z RS AT 0 s, X —2 R U BT Fo g RELAR,
VLHCJE AT R — [, W4 8, KB Treat*Post ¥y 0.127, 157E 5%/K- 123, BHIBLWETLEs RAEFE
i
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SIZE feereermenmmnmmiiiie e Xevrnnnnnnns P
QUB |-+ eeerrrrrreerrrrme e Xeoeeee @rrrrrerennninns
=) =3 F U S S
B 7 T EE PP PPN @ X
INDE [-rrrrrrrrmmmmmmmnmseeee e P X

CASH [-+rrererrmmmmmmmiiiieiee e @ e X

Q| -rrrrrreeemrr e @ oo, Meoeeeeeee e
RD | PP Y » ® Unmatched
x Matched
-E;O -4|0 -210 (I) 2|0

Standardized % bias across covariates

Figure 2. Covariate standard deviation plot
2. thEErREREE

Table 8. Returned result after matching
i< 8. LEL/EEIVALER

(€

VARIABLES Lnpatent
Treat*Post 0.127™
(0.0370)

SIZE 0.363"™"
(0.0302)

INDE 0.366

(0.223)
Q 0.0311™*
(0.00728)

RD 4.205™"

(0.748)
SUB 0.00622"
(0.00298)

CASH 0.00376
(0.00562)
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Bk
ROE 0.00237
(0.0794)
TAN 0.0824
(0.0747)
Constant -8.068™"
(0.674)
Observations 17,844
Numberofname 3446
R-squared 0.232

5.3.3. REFIRIE

N IE G A ST IR 7 45 SR 22 B H A IR A TR, A 13 ST A RAFAE MR o A ST FE R A B AL
FEUSEIGAH, JFE AR HE 500 Yk, AR R SEIR LI AT IR — g [T, AT SIS R e 3,
LT ERESE LRI 1000010 535 M FLBR, B AT LU H €0 5 2R s IR RN, ROk 2 AR AR & N BT,
BAGTFREBUAEL R 4T 10% 2 EKFL EJr, b TARERES. FUILnT LIS H AR SO 45 R A 218
SRIF R, AR BT AR ECR BB 2 ), BRS04 18 R AR A .

7 L ©
<
CD_ -

L O

[(3p]
o
0 97 2
2 >
®© o=
> f N »
ol 5
~ A ke
3

Lo

~ -

o [ _J b Fo

T T T T T
-.04 -.02 0 .02 .04
_bl[did]...
|0 p_value kdensity beta

Figure 3. Placebo test
[E 3. REFIRE
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