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Abstract

Under the background of economic green transformation and increasingly strict environmental
protection standards, the development of green finance plays an important role in the risk manage-
ment of commercial banks. Based on the data of 31 listed commercial banks in China from 2010 to
2022, this paper uses the fixed effect model to empirically test the impact of green finance on bank
operating risks. The results show that increasing the proportion of green credit and green fund can
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reduce the operating risk of banks, and the impact of green finance on the operating risk of joint-
stock commercial banks is more significant. Through the intermediary test, it can be found that the
deposit and loan ratio of commercial banks plays an intermediary role in green finance reducing
the operational risk of commercial banks. It is found that the risk reduction effect of green finance
is due to the fact that green funds reduce the capital risk of banks. On this basis, this paper puts
forward policy suggestions to promote banks to carry out green financial business and reduce bank
risk.
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1. 5|

o0 R R R I DG B B LSRR 1K) 7 e Sh & F Fdt 2 R, B S Bh A (i (1 26 7= 2R 3 7 20
SCETFUE, HEMZFEE TIRKIRE, (HIXFR AT 50 I8 FE AN R G AR B8 e FRe g v A
R HESPERRGEER, RIFRMGERKEERN, MHEHRELG S SRd R R R LA =

B PESATT 2021 SEEH IR T SOERUR R C = RINAE” M TR, X E S
SRt gefb “3060 HAR” A E T2 . BEE B FK IR ANREAT. B RRATEER/E 2007 4
HET CT SIS R BORE YOS SR W), AR SR G a2 ARk tH &, E R
SR T X ERKETR BRI, M HAERIEN R D MR B T OCEIET R .  T Ik B R
FIE R, RS BB /. RET 2021 45 HEIR T CGRAT SRS O SRTM TR , Wik
EEAT AT T AT, e HakT T 9Pl, 48 ST E T g E s .

ASCH A E 2010~2022 4 31 K i i ARAT HicHs , d2 T (1 gk (B DR A th FE G R B R G (s
SRR KT, B FLGR E G R ARAT 2278 XU (52 S LR A% . AR SCRTREIA BRDTRA LA R = —
AL ESRERIERE b, DA SCIRIEFEH RO EITTEREB R R ORI R B, MA SRS 6
PRSI G L FOR BRSO B R AR, R STIER IO Skt & sz b T i M AR AT 10 mp A Rn A
TERIBLE, A7 583K L& Gk G Bl AR AT 2278 WS IR R A AR B, R 6 G T DA SE ik PR % A XU Sk o
REE KR, TR TBEA TR L o =R MERAT B E , 2R 6 it B4 1l i I AR AT B 2 8 IR
G R SN2, AN R R B (R R I AR AT T Rt & ol 25 SR A0 SO, TR Sk b B 0 R UARAT
W E S RA RIEL T SO R h e KIEFE SIER, % “QEOREHRN7 W8, HRETFRFEK
e fitsh /g .

2. XHkFir SERRIZ
2.1 XHERA

211 RESHMABEXHR
TR ER I IT, E N AMEE AR T R OAE DT, RO TR — R (TR XA R AT AT RpEE
KRIEIH BT, H A S A My AN GUR AT R A e O i, IR/ X A BT . ax (5 502
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AIRFERR R SRETTERE MR A, U G R R e AP TR R R .

Chen Zhigang, Zhang Yugi, Wang Haisen et al iz F X0 Z= /0 R AT STUERF 78, 45 SRR B4R (5 18
A DL 3 HES IR R A #2357 [1]. Gao Da, Mo Xinlin, Duan Kun et al B 58 & 145 (045 BRI S B i 112 3¢
EA S gr ey, ErEIEER LA /N EEA[2]. Wi, B 28RS EETBUR A
R 7 2 ey, AR T Al M\ Lo B H B B B A B3] K, Bz, TSR
B, R AR OR B I B A R i K AR AN T3 S A 4], s, RR, BhEF,
PUERIE, HEShER OB Rl —Fh e A AL T34, B sRARl AT RREESE 4 58 ) 1) B EEF B [5].
SCERIORREE, RIS TSGR T, ERNAMEEIE D TR OERM A, HESG SRS
RZJ7H, WSS TR R GO SR 1) R LS S A i

2.1.2. XTFHRaemMxEIRITEE XN R M HEXHR

BB E 5T N G R ML ARAT I 45 B 3EAT 3R . Chih Yi Hsiao, Jia Wei Wang #R 1 4R 47\l () 48 (b 45
REAE R ML ARAT 278 W 5 & B SR (i R E T A AE R [6]. Weber tAy,  BEACHTRHILEER L5 XU B 4% CR1UE
EREACE AR, B SRS M[7]. PV BT3RO 22 43 A2 | Rk 7 1]
ST IEER T Rl asBE 52N &8RS e B VSR R[8]. HREFFNN, TERES
EAFTEMFR, FTRESIE AL S B AR, AT BT A 8 9], FLARRS. FukeE. 4240
YN, Al AT I R R B SRR T 1 B A (S 2, AT SEA 0 40 [X dk B3 1] 5% (1) A (B 22[10]
AR TARAT 2278 AU (R 98 4R Hh T4 R ARAT I 55 it SRtk A7 0 A, I HL 2 B0 R S2AIE 7 b ke itk
ATWEIE,  RIAR SCR A i i AR AT (008 55 B0 18 P 1] e 280 AR B SR AR 1 4 . 4 il B RE 2 )b T Rl
BATIIZ S AR, JEAEBLIEAE 2 A DGR

AR SCIE I B N MO SRR 25 E 00T, IR g e - RRESG OGRS RE, KE
I AR R . BRI, R H TS AN R85 Rk E F IR R R . 4, Bl S R A8 i 4,
AT AR A — B I D ARAT (5 B R, HABRBARTES. bl FLENENRSEE
R —LeAH G IR 7E . B8 R IV R E O E M B an M R RS, HL 2 e H AR
5, RER— AT R AT .

2.2. PRI

2.2.1. FEEHEEBITRRNEIL ST

B, WS EsTR AR TR E R . — A, BHTHSEM AR e, HEE by
DU i 1R 9 FH R AR PR F b, AATT FRAS 1 A BRI B 7, ok 1 Ak 2 R HE[11] . BH T AAE K&
7 ae i Rl Aok, HBE AR R A A G, R TEIEE R R e AR . Sk, DARTHp8 kiR
RONFERE IR R Tl &5 8 KR B2 18I[12]. H4b, @it st “wE—F” ol it 4777 GE o HEmk
B, AT LA B AT S5 R PR BRI SR T, AN a2 FC B T I PR XU [13] 0 R “ P s — ) ARl 4E OR Y
HATAEEE, A RERRAR B B RS, TIREE ORI P ML RR A 1 5 2 B ap il Bk, HARORY) B4 {8 55 0
T HE[14],

B, BRSO BRI LLAF) R DR G RAOLAG) PR I RIS 28 XU o R ML AR AT Al i B It B $ it
AT SIS, P M AERAT R AR AR N VR DA, IR IR AT AL § AR VR VA 55 AU [15] o FE THI XS
ARAEEE, AN T ARX A2 —/MERILR, MASKHBATE T AR AT R T4 IE
HRIIEHL, Bk ILE K& 5k [16].

ZEA UL BT, fEmak S 08 5 LA B T B ARARAT IO 45 F XU o V20 XU AT 7S 25 R, R I A S 3
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HBT T BB 1
H1: 2Rt Rl i A R e BRI Mk AR AT RO 2278 KUK

222 FREsH, FHRIESEIRITEERNRAIE

HEB 23t S 2 6 7R M BRAT (0 B 7 A S 5 i ) 48 ) 3 B — S PR ik, AT X A 6T B BT K o
PAT DT LR ARAT IR B AU S A A B LB, WARAT BRI A ER B RS, DR R @Ml ly, X2
TR, HARWAN RS, FAEK. RO HIF AR iy, PO A7 0T B AT B R 4R
AT UK AT AL WU, A TTTZS RV ARAT Hi R 8 S . HAASRT . — R IE RIS 2 0 ML R S GE
£, ATCARR S GTELGEY, SR I HEAE DT BT R . R R A A ) S R A e R R B A T 5
e e ARAT K Skt i, > HLAE BEAC T ) b (R B AR

R UL L #r, ARSCRR I AR 2:

H2: 74T A St G font ji M ARAT 2878 U (52 i R SE R AR

3. ARt
3.1 HIEFKBFESHARERE

HH T 1 S B, A SCR IR 31 K BT R ARAT L B E 6 FKIEA R ARAT . 9 KB4 il F
AT 16 5 P L ARAT) 2010~2022 M4 FERE AR OOREA . o, RLARAT A REEER . B 3™
Wzt R AE I S5 4R FR AN CSMAR (I 28 22 80408 ) 3RAT 43 0 < R AR S it MR M AR AT AT BT 72 R s 2 i
K ChEBEES L) CPEESMITTHEE) « HBLROURE FHRE BEMAE TR A TSR %
AR

3.2. TEHAA

321 HMETE

ZE R (Z H): A SRS TR ERARST Z 8, FRE R RATEE R [17]. Z
R T HRATH = JLER, B Z (MK, BRATHE I mT REME 2 B 2 BRI

Z = In[(CAR + ROA)/S(ROA)]

He, CARZEEATRLE; ROAZEZEIRE; J(ROA)ZE B RAIbrMEE . Z EHAR R AR
(2835 RGBS o K Z (1 SR Kot 0BT kI B it R S 5 28 A SR PR 28U o

ANRIEHFNNPL): AR EFRZIRAT R R IRIL, S5HRATIE AR 2 B . 755
PRI R Z (AT

322 BETE

Hb X S £ R KSR T AR AT I G A5 DR AT N L LR, SRR JE KPR S, R AR AT A R
RS AR AR [18]. BT HdR I mT R 130, AR Bk R fs PRt & . RAMEE
HEAT I 5545 30 1 2] 1 RO 6% €015 Y AN €6 56 4 O B8

g5 HE(Credit): FFRMEINE A5 0500 5 ELRACE U IX [ SR (05 T8 R BT, SRS 0Y = %8 IR0
FI {5 Y 40 4 48 {5 1Y A

G4 (fund): FISREIE SR TTE/FTE 364 8 T E SRR R b IX 1 6% (3 4 R KT
3.2.3. FHIEZE

SR URIE R BN . FEWHE. WO E—WERuE[19] [20], EHRUGEHEIZREL R, (1) B4R
FEAEH(CAR): ARG INELEE 7=, RFEHRATIRA ARG MRS HIRE ST . (2) BEIEF(ROA): BijGFl
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S B 2 R FRZERARAT AR, (3) ST TS (bank): RATHAT AL 5 e
BEOTHIEFR. (4) WREPIEECP): Mk SRR 2 b, I e P HE S A
A, FbE SRR AT R O (5) FERLEONNI: P IR BN S5 Bl A B g
e S BT BN 24

324 ANTE
SR BB B [21], 1 IRAE SR EE (load) B RV AR AT HOAE R S 08k 2 SR AVE Jyrh A As

3.3. REWE

3.3.1. EERFRE
Z R N == AR T O 5 3 A [22], gL R
Z, = a+ pgreen  + Bcontrol,  +u; +¢&;, @

Horr z, B H R AT S ARAT A E KK green,  BAE LR (45 D8 (credit) f 4k (4.5 42 (fund):  control, , 4%
HAR R u MR E RN & NBENLRZDL, AESERR N B R v, 6 2R R AR g b % DA /)N
TR ZE T .
3.3.2. YRR
SRS B AR IT[23], LI thA RS, K I6 A7 BT B R R B A 1 -
Z;, =, +aload;  +a,control,  +u; +¢&;, (2)
load;, =c, +c,green,, +c,control; , +u; + &, (3)
Z,. = ¢, +@green  +g,load; , +g,control,  +u; +¢&;,
(4)
A K a RER,
-

UK 6 % BOH 1 A B ] A 55, RIOBUN () A M a, £ 75
7 o R, (i

FHc Mg, #RRZE, WA AR Rk, RIS (4)+ R g
FEREFNRNLG 2 g WHN, WAFER IR

3.3.3. SEHHIES
SIS NIIBEFL[24], ¥ Z 1H A
Z_lev = CAR/(3(ROA))
Z_lev FRBHAT IR AR, Fa 24T R B O3 S ke RS, R FHAR R IR . KAy =
VYRR IR &, BRI Sk (o b 58 75 30 I 7% <o XU Sk 52 e P M BRAT P 2878 XU o FE AT Bl VT B 0 JHE UK
H, #ABAR:

©#,
w3,

Z _lev;, =a, + g green,  + g,control,  +U; + &, (5)

4, SCUES AR
4.1, kgt

E R LS, SRR R Z IME N 5.681, H/ME N 5.325, I K{H N 6.633. AN Z H 2 XL
RIS, MENERAT S XIS I HT e bR, 1% 3R B R i ML AR AT 78 R R ik A2 b 488 KUK A7 72 5 R 225 .
R RRAS B 03 5Y credit BIII{E N 0.053, H/MiE N 0.025, & KfEH N 0.105, S04 fund AY1E 0.058,
Be/ME N 0.023, KAl N 0.119, FHAMLIX 4 (0 4 mb & R KA —.
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Table 1. Descriptive statistics of main variables
= 1. FETEMAMSIT

AR PEAE HfE bRtz B/ME i % SN
z 403 5.681 0.172 5.325 5.677 6.633
credit 403 0.053 0.016 0.025 0.048 0.105
fund 403 0.058 0.014 0.023 0.057 0.119
CAR 403 13.336 2.284 8.330 13.140 40.303
ROA 403 0.971 0.255 0.336 0.970 1.760
bank 403 72.023 7.756 60.500 70.200 87.200
CPI 403 2.412 1.059 0.900 2.100 5.400
NIl 403 284.661 501.289 -5.390 45.027 2520.820

4.2. HEHEMHRT

FESEAT 0] VA B AT AR B 22 W) 22 IR LR AR I, 3 S oxt MV 45 5 A i .l ¢ 2 nTBLE
HAZEPME VIF HAKT 5, JFETEMEWR/NT 5, KLV R ML HILL M.

Table 2. Multicollinearity test
< 2. HEHEMEW

Bl VIF 1VIF
bank 2.5 0.400529
CPI 2.27 0.440168

credit 1.65 0.604541
fund 1.65 0.606133
ROA 1.26 0.792603
NII 1.26 0.793794
CAR 1.17 0.854131

Mean VIF 1.68
4.3. EEEYT

FEREATRNAAT, SRR (1) ALY (5)#E4T Hausman #6536, p {35/ 0.05, 7E 5%MIK T~ &3, K
AP 0 3 ] 2 AR TR

7 3 A TSR B ARAT A B AR R M 1 [ A S5 R, S — BRI A A N F 1 AR
FIASEH, SERERE, HEE 1%KKTF EEZERNIE, UHSEERAEY FEEERITHEE XK, &
S HFEE VU FIEO ISR G AR R 1 SR, 56 =5 RS OER 5L E NI EIALE R, NRFTLE
H, 7E 5% IR R RENIE, EIGEMELE S LA SR NI AT A B X 5 IU5 st ta bt 4
S RATEE KRB EIE, B RECN 0542, I HAE 1%MKFFEZENIE, SIS EEEE Y
INRe M AR L ARAT I8 A . R 1 153 T 300E.

4.4. RENEERE

441 BRPMETE
ASCRHA RITRE(NPLRACE Z 5, WER(D)BEAT R, BSR4 fos, AR
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W B ERAT T e 0 OB ABOR , AR 4 Pl DU 2R 5 DR AN 2R 8 5 < 25 /D AE 5% AU/ B S A RAGTE R A
R, st R R 08 AR W ARAT A8 XK. JF HAshl 28 n B2 5 e 3 — 8, SR [Ee

L A Rl

Table 3. Benchmark regression results

3. FERVFLER

1) ) 3) 4)
Z Z Z Z
credit 5.590" 0.434™
(0.607) (0.177)
fund 5.466" 0.542"
(0.637) (0.180)
CAR 0.054™" 0.053""
(0.001) (0.001)
ROA —0.485™" —0.486™"
(0.011) (0.011)
bank 0.000 0.000
(0.000) (0.000)
CPI 0.002 0.002
(0.003) (0.003)
NIl 0.000™" 0.000™"
(0.000) (0.000)
_cons 5.387"" 5.362""" 5.394™" 5.386""
(0.033) (0.038) (0.030) (0.030)
N 403.000 403.000 403.000 403.000
Adj.R? 0.118 0.096 0.943 0.944
e "p<0.d, "p<0.05, *p<0.0l. $ESHNHEFERtH,
Table 4. Replace the explained variables
4. BHRWERTE
1) 2)
NPL NPL
credit -7.018" -8.138™
fund (3.552) (3.613)
_cons 4.119™ 4,195
N 403.000 403.000
Adj.R? 0.114 0.117
e "p<0.1, "p<0.05, *p<0.0l. FESHNHEFERt1H,
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442 BNEHITE

FH T HH o 2 1) A0 R 1 S R R VR 5 R AR 2, D VARAT 48 IR 5 1 X [ 28 5% R DL A A
WA O, PRIEAERE AL (1) HOINN 72 ML 2857 A8 B 22 5 38 K 2R (GDP 315K 2R) FIROML 28 % 4% 1 A U Ll (cost)
M7 5 R LA, HnEflIRE, SEaERSSEEETRE Z ERIEMS, SEETE 10%17K
R, SHEFESTE 5%MKE LR, RIS S R A A A B, A R AR .

Table 5. Increase control variables
5. #EBMiEHITE

@ 2
z z
credit 0.330" 0.464™
fund (0.186)
0.053" 0.053"
CAR (0.001) (0.001)
ROA -0.479™ -0.479™
(0.012) (0.012)
bank 0.001 0.001
(0.000) (0.000)
CPI 0.000 0.001
(0.003) (0.003)
NI 0.000™ 0.000™
(0.000) (0.000)
cost —0.000 0.000
(0.001) (0.001)
GDP -0.002" -0.002"
(0.001) (0.001)
_cons 5.382"" 5.369™"
(0.032) (0.033)
N 403.000 403.000
Adj.R? 0.943 0.944

FE: "p<0.1, “p<0.05, “p<0.0Ll. FHEEHHTFFELSH.

45 R

N T HREG OGRS RATAE MR S B R, A SORRRAT 2 =24, EA AR
AT~ B 1 7 Ml ERAT AT RV ARAT (BB IR R AT AR AT, AEBEHE [ R R ) R iy E A 2R (5 SRR ZR 8
AT AR BASRINGE 6. 4% 7 s, W& 6 T b X ax tufE BF AR et s AR
AT AN AT R L AR AT 228 RS (K0 A K 2, X IBEAR fll 7o M RAT IO REMALAE 5% 8 A BB 2. MR 7
B, ax I G0t A R L ARAT A HSRAT AU B KR R 25, /0 10%H) B K- TR #.

MEEAR Bk, SREOERIE— @ AR b ] DUA ot 22 H B g il D ARAT I 2 8 U . UL R,
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BT =AW 5, d e f R ARAT R A R R A LA TR . S AR B RBCR I R
W, SRR RS B, SRICE gkt ATFFER BB 55—, SOl BA KK
o, HEAEGRRAE S ST EE /). X — B ARAT (XU AR TR 2% . 5
e 5, REM R BRAT M S ). BB =, T el D ARAT AR T B RS SR VE RN, AR
PN AT RFS A T K 2 2h /7, S S HR B INAR R SEIn™ I IR A EF

Table 6. The impact of green credit on the operational risks of banks with different ownerships

6. RBRERMTEMBEHRITEER G

- (@ (2) (3)
Ho 7 R ARAT A L ARAT iz 3 ) PR ML AR AT
z z z
credit 0.164 0.169 0.284™
(0.281) (0.301) (0.141)
cons 5.432"*" 5.239"*" 5.171""
- (0.045) (0.057) (0.028)
Pl A B fs 1 sl sl
N 208.000 78.000 117.000
Adj. R2 0.917 0.986 0.990

7E: "p<0.1, “p<0.05 "p<0.01l. FHENFTER HE.

Table 7. The impact of green funds on the operational risks of banks of different ownerships
#7. REESHTRFAEHRITEERNKRNFN

1) (2) ©)
o7 L ARAT A M ARAT JE i P AR AT
z z z
fund 0.446 0.979" 0.393™"
(0.272) (0.497) (0.135)
_cons 5.412" 5.204™" 5.162™"
(0.044) (0.058) (0.028)
A & i) E=til E=til
N 208.000 78.000 117.000
Adj. R? 0.927 0.986 0.990

FE: "p<0.1, “p<0.05, “p<0.0Ll. HEEHHTFLRH.

4.6. PRV HT

N T et A b i 4 FOR B R MV ARAT B4 78 IR, BEAL T AR A RSEARE Y, K G DY
SR FE LSRN (2). (3)s () AHEAT I, [ RAnEE 8. % 9 Fizn. & 8. 7 9 [AA45 Fal LA
FH, WS Z HRIER ISR, RSO S RE B 5 i LA AT 10 A7 BU L) ok B AR i ML AR AT 1 42
B X, (HRAA PRI RAGER S, H AT AT 92 B AR T FIAESE L B 75%. 156 A ARAT A7 BT L7
FEAR P ML R AT 228 KU Fh AR FE B R A PR, (RGsE 2 15 2 36AIE
4.7. BT Z ERBOHEI 24T

PR G)BEAT [, [IHEERINE 10 Prs. SOE 0Lk IR S0 A K IR a2, JFH
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Table 8. Mediation effect analysis 1

F 8 HAMNESH—

1) (2) (3)
Z load Z
load 0.001™" 0.001™"
(0.000)
credit (0.000) 1(64";1'657267) 0.290
: (0.176)
_cons 5.355"" 64.331"" 5.337""
(0.030) (7.496) (0.032)
AR el el el
N 403.000 403.000 403.000
Adj. R? 0.946 0.316 0.946
7E: "p<0.1, "p<0.05 "p<0.0l. FHENFTER HE.
Table 9. Mediation effect analysis 2
F= 9. FNYEST=
1) (2) (3)
Z load Z
load 0.001™" 0.001™"
(0.000)
fund (0.000) 151.393™ 0.412™
(45.514) (0.178)
(0.000) (0.003) (0.000)
_cons 5.355"" 65.521"" 5.330™"
(0.030) (7.527) (0.032)
P/ = Eiil il iyl
N 403.000 403.000 403.000
Adj. R? 0.946 0.311 0.946

FE: "p<0.1, “p<0.05, “p<0.0Ll. S HHTFFLRH.

Table 10. Mechanism analysis

5= 10. #HHI9HR

credit
fund
_cons

BB
N

Adj. R?

)

Z lev
0.451*"

5.348™"

(0.032)
il
403.000

0.946

@)

Z lev

0.566™"
(0.193)

5.340™"

(0.032)
il

403.000

0.947

FE: 'p<0.1, “p<0.05, “p<0.0Ll. S HHTFLRH.
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AN EL, R ot e i L PR ARERAT (10 BT A KU OR PR AIRARAT I A8 XU o T DRI A A B ik B2
AT BFEIRRZ G, RSk R T AR NG B B B e R A2 BE T, B D A A XU

5. ARG ESBEREB T
5.1. 45ig
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