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Abstract

Green finance, as an important tool for promoting sustainable social development, has received
widespread attention from society. As the core of the financial system, the development of green
credit business by commercial banks has a profound impact on their own operational risks. This
article aims to explore the impact of green credit on the operational risk of commercial banks. By
constructing a theoretical model and empirical analysis, it reveals the potential mechanism of the
impact of green credit on the operational risk of commercial banks. The research results indicate
that the implementation of green credit policies by commercial banks can reduce their operational
risks. On this basis, the effectiveness of green credit policies implemented by banks with different
regions and equity types varies.
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1. 518

SHOESHE N AT R SR R e R TR, fEERVE NS R 7ok 2 I RE RS . Bl
& PR AR T AN A BRI R H 287208, R EF DA USCA T SRk — Mg seik, =
rEMES LA 2 TR R I EE R —. FART b ERWa 05 5%, HAeESEER
WP e B REEMA G, OGNSR DO N ARAT R 13 R AL 2 AT 58 4
PLH TRt He s WU 28 TR IR . A SR 5 DX R HE) B i A2 A A TR n] R R
JEH, SR, R 2 ML ERAT R U AR AR B R O RE I, AT9 R 7R RN ORI FE AN 734

BT, ARSI A ST AR R R R PR S €A DR R ML ARAT 4 KU RS MR RO, T SEAIE T 7T
TrHT R ML ARAT T R 2R (A STAE RE M 78 KUV AEAE o (RIS, AR 2 5 DX R T Fons A [l 3t X BL K
ANTFERAT BRSO i e 75 B S ke B R0 I e R R T vEAl, TP RDARITAE S
RATUIE R i3E— 20 R R AR B SCHE AT — S R S e

2. MHEkGER

HAT, KT aOE PO L ARAT 28 KSR T R AT € 18 FVEHREE(017) R it T o, 2%
A5 DO e M ARAT ROA5 B RS ™ A= S 25 (R S I i, 3K R M ARAT (R 2 5 SRR RE AT Rt f b AN R 6T
AEBETH[1]. 5 (2020) 0 TR BLER (U E BRIRS. 1 st b S R R fa s, A B T IR AR AT 1Y
EURA, DA TSR A TR D B RTHE I [2]. B, s2RR (2023) Wt AR 4k 5 DR AR
IR, 5% TBCR D ZR 5 STAERAT XU A 6 2P AR IR S, TOARAT ML 58 4 m 0 2R s
S HRAT KUK A AT (56 & 7 AR S PR R [3]. B3 — 820 22 D SR R DI B ML ARAT 2278 I
B o3 B AR TR o AR AR AR 151K A2 (2020) W TE AL, RV ERAT T JR 2R €135 S0l 5578 R 3] N 2 HE Im Hese ™
MR [4]. T 75 (2020) 8T FL il gt falh 2 40 T8 % ol REITA JE BAT BRI E ME, AN5E38 L E
FEit 2> PEAR R M ARAT R R, AR R ARAT B9 R 5K [5]. TR IEME S (2023) Ay 2 A BEXT AR AT X
W5 PR S 2 AN [ BT A HRIRAT 8] 47 76 2. 35 22 53 [6]

BT LA, KT SRS DO R ARAT 208 XS (s i O H AT S5 iR MR G —, BT K sk
A BB T AN R 3 X DS AN [ SR 5 0 B b AR AT AU AR AE K- S o Ak S A . AS S O Py 42
K RDARAT 2012 4£~2023 48 1 MARCER (2 Tulnl I3, SR T 4% tufE DO R ARAT 408 KU sz mi kvt . 2t
=35, BB 2 2R FT 4% 6 A5 DR 0 S i sk AR AT 2278 XU BRI S22 75 2 MR e DX ) AS [7] B AT
PN o R AN ] T 7 A 5 R A

3. BitRig5ERAgE
3.1. BigRiE
SHOEIEEHANENK. FH—, FENRITNANE] ST &AW M TR AR T R st eI,
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HEB AL A 1R S AR BT, RO B IR AT O S B R, ET HESh 28 D At 2 T R S FE R e
B MNAUTETT R A IUE SO S A, N BRI, DI OREAT T R TR . SR
{5 DYBOR (4 B AL A5 ML ARAT T I XU 2951, BRZEORAIE B 5 8 A SR CRIR SN 52 B35 QMR . 4RAT
— L ARG B I A, o C A5 DR SRONS R ML ARAT PN RBERAR L SR TH 507 i DA S I s e XU
BT, PR RFERBIREIA[7]. Tk, ASHRIMER .

R —: RO TBOR S PR RN ARAT 478 KU

R, FERTRERS, BLAMXRT . KAEAFERAT 5B RESERAEA LR
ATRIME ST, B BOR AR 2 (A5 DY R (I BURRE B BT sk . BRI Ah, AFMLIX A
MARAT AT SR B DTBOR IMACR T BE 2 52X B R IS . ASCIEARAT IR0 Py paa il o
XA L X PR P MV BRAT BEAT THIARCECHE 20 #7 o BT B Ar i, A SRt DA N I AMER

BB SREE DT AN F M X R M ARAT 2078 KU (2 i By = b

BB = ZREE DTG AN R Ao PR b AR AT 228 XU (R 2 L AT S o

3.2. {REVGE

AR P 8] 7E RONEARE TR I3 M 2 045 HEX T P ARAT 28 UL RS2, R o N AR B A R, A
AR R & SR A% 1.
INRISK,, = 4, + B,GCR,, + aControl,, + 1, + v, + &, 1)

Table 1. Selection and meaning of variables
# 1 TEMERSEX

Ap i AR e R RFESRH7 Wz 5
R A & 28 R Z g Figggii%§g§§§ INRISK
B R & R EN FEOfEITILER SASTEREUST RSB GCR

AT KB AR AU £ SIZE
FFIRE PR A ROA
AEIEELD
FHELL B BT LDR
AR I ONZ 1 EANSEONASE= R ON NIIR
2 B GDP g% RGDP
VST I AR KR M2 K% M2
WA IR HREY TR CPI
R ASCHERE T ERE S . BT A RRITER.
4. SEIESHHR
4.1. $EELERN

IR FTERAOAT HON VAR AT 28 KU B2, 17 5 A Hausman A6 563t 47 il B L2084 28 R 3] 5 2508
R, 258 1.
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Test of H@: Difference in coefficients not systematic

chi2(7) = (b-B)'[(V_b-V_B)~(-1)](b-B)
= 16.28
Prob > chi2 = ©.0227

(V_b-V_B is not positive definite)

Figure 1. Hausman test results
& 1. Hausman #1645 R

ML 45 AT R P = 0.0227 < 0.05, 7E 5% /KT B2, 544 118 FHBENLON 54 1 SRR %, s
F [l 8 SN B . 32D T F ARG 4E R 2.

”F test that all u_i=6: F(35, 366) = 4.60 Prob > F = @.0000 |

Figure 2. F test results
[l 2. F IR

WAL R &R, FRIH P {EY 0.0000<0.01, 1 19%HK I L8, T4 1 RIS 5 4 5
ABBE, WA SCAE P ] 5 S M Y

4.2. fERESTT

%2 R ENER SR, SEEMWNE. HME. Az, ROME. SOMEREUE NS
2 Fione B 2 W50, TERFFUHA B AR i W ARAT & 8 R 3 49.551, #rifE 2%y 8.638, K
FERETEIA N BARAT I 28 RS (1 22 e RO . R R B (S DR I35 0.038, #nifEZE 9 0.658, K]
FEREFEIH N S BT SR OB DR R LU 22 A o 45128 B 2 PG KSR AN SR 1 7 B 3 2R R b o 22 82
K, RFET AN SHATITER DA TFIE KR Z REOR, ARSI RN S KR WA
WMRKER.

Table 2. Descriptive statistical table of variables

2. LEmMAMRITR

B A {EL HfE it 22 B/ME SEONI: |
INRISK 504 49.551 8.638 2.598 74.682
GCR 410 0.038 0.658 -9.718 3.264
SIZE 504 9.261 1.745 6.236 13.008
ROA 504 0.009 0.002 0.003 0.017
LDR 504 0.746 0.147 0.264 1.162
NIIR 504 0.198 0.101 —0.146 0.511
RGDP 504 6.059 3.936 -85 13.6
M2 504 11.217 2.264 8.1 14.6
CPI 504 2.146 0.61 0.9 3.1
4.3. XM

Xt B AAL AT Person AHSCTE T, SURUNGE 3 P, SREE 0T SR ERAT 408 XU Z [ ATOG &
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$N-0.0300, WA I 2 (A HA R SGHE . 28 KU S5 HAT B AR 5C R0 0.218™, L IIX
H IR R E N IER KR Q8 KK S BAIRE IR RECY 00730, RWIWE Z A HAAEIER
KE, EMRMES . 28K SATEIHKRECY 0.160™, SR BN EEIERKR. L8 NE
SN GERIIIAHSE R H0 0.183™, R E L0 FA7E—EREENIE R R R 48 K 52K HE AN
KAHON-0.201"", 57 (B MANEIGKFR AR REON-0.219"", RWIZE NG 5K E 2 ML
NEFETIRR R 28 K-S E KT A< 2809 0.00200, P <

Table 3. Correlation matrix

3. MK
InRISK GCR SIZE ROA LDR NIIR RGDP M2 CPI

INRISK 1

GCR —0.0300 1

SIZE 0.218™" 0.0480 1

ROA 0.0730 -0.202""  -0.0490 1

LDR 0.160™" 0.101™ 0.367""  -0.182"" 1

NIIR 0.183™" 0.125™ 0.610™*  -0.121™" 0.503"* 1

RGDP  -0.201™  -0.126"  -0.327"" 0.327""  -0.432™" -0.275"" 1

M2 -0.219™  -0.0800 -0.088™ 0.315™"  -0.184™ -0.287"" —0.200"" 1

CPI 0.00200 —0.0450 —0.0100 0.109™ 0.0150 -0.0200 —-0.422™"  0.371™" 1

t statistics in parentheses. “p < 0.1, p < 0.05, *"p < 0.01.

4.4, BRI RS

R4 SRR RS AE TS5 2R, R T AR S DU DL ARAT 8 KU 2 . D9 PRIESE R 1A g
P, PrARASSRYEE THEGm . MEARN . BEBQ)FIR, R RSOER SH R ELE KK
THZIAFEH R HON-1.3864, HAE S%IKT ERE . AT HIN, SRS DRG] BB moR PR
FLARAT IS XK. I — RIIEHIR R )G, BIASRNEQ)IIFTR, MR ESOET SRR
BAE R 2 m 1 EE R ECh-0.6012, HAE 10%1)/KF R E ARG, DUl T 3 2 [ S A7
FERZNNFIK R, IR IRAT S O E DT B3R ok oA R RZ B AR, P ARAT MR H— E 1 3
W25 4 v 2 B A DR T LA

Table 4. Benchmark regression results

=4 FERFLER

) (2)

INRISK INRISK

GCR ~1.3864" ~0.6012"
(-2.3552) (~1.7404)

SIZE ~9.6952"™
(-2.4131)

ROA 1.3e+03"
(2.0569)
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gk
LDR -1.1059
(-0.1292)
NIIR —8.8555
(-0.8432)
RGDP -0.7074™
(-2.1785)
M2 —31.6983"
(-2.0359)
CPI 76.8417"
(1.8812)
APy ] 5 RURE YES YES
MNENE I YES YES
_cons 47.7552™ 369.7291"
(40.7331) (2.5462)
N 410 410
r2 0.2319 0.2774

t statistics in parentheses. "p < 0.1, ™p < 0.05, *"p < 0.01.

5. REBMRESAEMES T
5.1 REMRE

BRI T G5 R TSR, ASORA B R AR i SR (0 73 e AR (R A i P AT A
%, SR 5 FR.

511 BHREMETE

FEFEMEREA R, ASCERAT Z EfF AR B R B2 X . N RIS SIR IR, i
BRATIIA RIGRRIE T B R AR . A RISGRFOZ M B AT 5 SR AE S B 2 bR 2 —,
BT HRAT SR B B 2V B AT REE LR L. BRI 5 Q) AR, SEER SRR
BEAR & % 2 ) 1 EA R BCA-0.0314,  HAE 5% ERFEAF, RUNERH J L EL 5, &
R AAT R AR

5.1.2. EiriER

AR SCATE XA 8] 5 RN AR R AT SR U R A 40 B, 0 Sl [ 5 1 B TR RN RO, o 7E It b [3] 5 3 T
BN JE I ENASE a2 5 (TR, SOE0T S48 X & Z B EH R ECN-1.0827, HAE 1%
AP B NG, RAETF MR Y 5, HAULEA B Rtk

5.2. REMSHR

DNARR N A TR, ARSI A ] TR AR EAT 2SS 0] VH . BB 5 — IR R AR R O TR AR
B, USRI Y. i JE — W AR AR B H AN S TR ZE U BRSO, DA AT DURE S A AR R il R AR
B[RRI R A SRR AT S AT IR E WA G, AR T RE S BN AR A e
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H1 00 PR AL BT DA IR AR S, AT 02 A A SR AR R

Table 5. Robustness test results
5 REMRIEER

1) 2
Bt il e AL B g et
GCR -0.0314" ~1.0827""
(—2.0347) (—4.0979)
SIZE —0.0347 0.7757
(-0.8378) (1.2200)
ROA —65.2406"" 1.5e+03™"
(—2.6491) (3.4711)
LDR 1.3402" -2.1563
(4.5496) (—0.4743)
NIIR 0.3016 -11.8706
(0.6436) (-1.5108)
RGDP -0.0138 —0.8371""
(-1.1733) (-3.0162)
M2 0.7244" -3.0031
(1.8498) (-0.4363)
CPI ~1.9663" 2.0875
(—1.8676) (0.1118)
] B] [ 5 R4 YES YES
AR 52 RO YES YES
I I 7 25 NO YES
_cons -3.7571 70.7109"
(-1.5611) (1.7591)
N 410 410
r2 0.5273 0.2774

t statistics in parentheses. “p < 0.1, *p < 0.05, *"p < 0.01.

42 6 i 7 2SLS BIHMANErBA R . SHQ)IIIE —BrEbi e R Eos, THRARNMTT R
FNIE, R TEABSNEREBAERZNIERRR, 56 TRRREE - BIBBIERT. ()51
FoPrBA A R BRSBTS R AR R E NS AR B TR OC R, R TR E A
(USEHE [T 25 R R R f i, e THAZEZE — MBI 2K, Cragg-Donald Wald F it 504 407.46 H.
KT 10, 646 7 55 TRARIBRBL. SHESS RRY], RACEAE ST LR FE N, HEAME R A
TG RARTT o
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Table 6. Endogeneity analysis

< 6. REMS
@ )
BB FE
VARIABLES GCR InRISK
L.GCR 0.560""
(28.09)
GCR —2.196™
(-2.35)
SIZE —0.004 2.393™
(-0.21) (4.47)
ROA 0.734 2257.505™"
(0.09) (10.16)
LDR -0.124 —2.513
(-1.01) (-0.78)
NIIR 0.270 —24.041™"
(1.32) (—4.47)
RGDP 0.006 —-0.994™*
(0.44) (=3.06)
M2 0.011 -1.615™"
(0.52) (—2.88)
CPI 0.007 —2.546
(0.10) (-1.32)
Constant -0.050 43.920™"
(-0.13) (4.42)
Cragg-Donald Wald F 4t it & 407.46
I 1] ] 5 M2 YES YES
AN [ RE RN YES YES
Observations 374 374
R-squared 0.790 0.518

t statistics in parentheses. “p < 0.1, *p < 0.05, *"p < 0.01.

6. RS
6.1. HMXFRM4

MV HRAT AR P AE O B B T ) N R B TR ANVE S, AR XA R ML AR AT T R SR 045 BE0 2
B ST T AT BEAEAE S A VE o X T ARERMIXOR Ul [BIRSR WL 7 2 (D) SR, rEEITS rbRAT 4
B U 1815 R K0 —25.7672,  HAE 19% 97K B0, SRWIEZR B DX 2R 015 DR AT 2 25 B AR AT AR
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T E MR X T X, [BIHERNEE () FR, O fE 0% 5 i AR AT 208 R B A R H08
114.4028, AEARFER R X THEHIX, FAZRWEG)FIFIR, SEfE TS rkRAT 48 KU
A H0N 0.3485, HAE 5% /K1 L& VIE, FRUIAETE A X 4% (A5 DT A0 B 3R 1 R ARAT 228 X

I o

Table 7. Heterogeneity analysis classified by region

=7 RMXDENFR RS

1) ) ©))
KB s iR
GCR —25.7672™" 114.4028 0.3485™
(-2.9740) (1.4127) (2.0636)
SIZE -9.2551" —8.2202 -16.8411™"

(~1.8387) (-1.1120) (~7.9396)

ROA 1.3e+03 1.3e+03™" —7.7e+02
(1.5736) (1.1e+05) (~0.8780)
LDR —6.3824 15.3863 16.2828"

(-0.5282) (1.5787) (4.4188)

NIIR —9.5657 27.9948™" -0.1713
(-0.7819) (3.4073) (-0.0110)

RGDP —1.1263 —0.5893 —1.0046
(-1.5123) (~1.4959) (-1.3213)

M2 —28.3345 —0.6038 —1.2067
(—1.1906) (-0.5711) (—0.0322)

CPI 65.7700 —2.5188 —0.7276
(1.0239) (~0.9089) (~0.0073)

_cons 354.5576" 103.7625 24.3984

(1.6863) (1.4388) (1.3874)

N 349 24 37
r? 0.3350 0.5146 0.7245

t statistics in parentheses. “p < 0.1, p < 0.05, ™"p < 0.01.

6.2. BANFRRM

P AR AT F BB AUV 0 T 23 v b S [ 4RAT L A AVERAT IR 7 B BR AT, E TARAT I B R 22 57
T S A5 DX R ARAT 2078 AU J7 T (1 520 ] BeA7AE — B M R P . T b e B 4RAT, 45 SR a0
# 8 HBWIIFR, SO ETEIRATEE R B EH R ¥ 111.0710, HAE 1%KKF ERZFEAIE, £
B O F 0T P T T R RERAT A S R . RGOS 0H R T IR S ST BT, HHA
5 BRF AT 3 PR 5T AT R 22 o S [EAA HRAT A RV KU . T AARAT,  [BIASE R s (2) 51
N, REAETTE EDIERATEE R A R 2406 -33.2894, HLTE 1%1/KF LR E N, RPZESE
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DR AR T AT OGS WU, 5 FEAE R S5 R — 2. XT3y A AT, [BIRSE RanEE )51 R,
SO O SR ARAT &8 R (8 1 [BH R ECA-0.4374, BAE 10%7K-F LR ZEH AH, RNGEETR
FH AR T T EAARAT I 2 KR, S EAE SR —E

Table 8. Heterogeneity analysis classified by equity nature
= 8. R RS LSRR S

D (2 (3
W[ A RAT DNIRARAT T A ERAT
GCR 111.0710™ ~33.2894™" -0.4374"
(2.7299) (-2.6238) (~1.9489)
SIZE 7.2050 ~15.5618" -6.3778
(0.8747) (~1.7453) (-1.5172)
ROA 1.1e+03 1.2e+03 1.8e+03"
(1.0239) (1.3396) (1.6649)
LDR ~1.6992 ~18.9726 7.1949
(-0.0831) (~0.9605) (1.1425)
NIIR ~15.5715 -0.3119 ~15.0302
(-1.1629) (~0.0185) (-0.6255)
RGDP 3.0083™ -0.4715 -0.3876
(2.1987) (~0.4009) (~1.3081)
M2 ~74.7506" ~60.3479 ~32.4826
(~1.7769) (-1.1877) (~0.9919)
CPI 210.3366" 150.6289 81.3090
(1.7848) (1.1191) (0.9529)
_cons 462.3848 639.9385 328.7974
(1.3493) (1.4754) (1.3099)
N 9% 145 169
r2 0.8184 0.3226 0.3071

t statistics in parentheses. “p < 0.1, p < 0.05, ™"p < 0.01.

7. RGP EBRBT

ARSCHET 2012~2023 N 42 FZFDPARAT FEALE SR ] E BOS AR SRR 7T 1 2R (5 DYBUHN
TRDEARAT B XS (5200 . AT TURIL, ML ERAT BIURIT R 2r (15 Dk 35 = PR ARARAT I BB AR 8 XU
fE2 I — BRI AR I8 2 W AEVEAS 30 2 )5, AR IR RO . 5 8L X TR 3R K i Ml AR AT BB 5 1)
AN, SRR T B A AN R DX R AR AT T R A% (A5 PR B 4278 KU B 35 22 5 TIAE IBEAL
PEBTT I, 2R EfE STRZARTT 1 rh A AT 28 AR, BRI T A A ERAT STy A HRAT O 2278 A

WA LA ERIRT FU A 18, ASCHR M DUNBUREU: 25—, SRR RNIRAE RO EITEER . RlAR
TR NSt R OB R A, NIRRT KRR O E DT, SR eSS (S TR AR . FEHERE A RN AN
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WrEm GO, SRBIGOER MR B, ST AR 2 R, N7 2 IO R ML AR
AT SRR IS E, naEns MR G 0 X3 I 2 5 BUA SR I SRR, DAMACHE DX i M AR AT 2R 5 18
TIRE, [FRENS 225 PR WU IR DO N R B B RS0 1, USRS e N SR . 5=, 41t
TAS RIS F 7o Ml HRAT N S 72 AL R 2R (B RO . A ARERAT St 77 A AT T &, R 2t
IRV HFE P SCRE, R ERRE RO R S I ORAARE,  BURT S R 77 A i ML AR AT T e
OAF PSS PR BRI . X R EAA AT S, 200 5 EAE 5502 5 3 A (0 15 DT BR AL AN U 42
BUA, i e A% 55 M5

BE K
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