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Abstract

This paper takes the quasi-natural experiment of the implementation of the Green Credit Guide-
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lines in 2012, selects the listed enterprises in Shanghai and Shenzhen in 2010~2019 as the research
sample, and tests the impact of green credit policy on the green innovation of heavily polluting en-
terprises and the regulating role of government subsidies in it. It is found that: green credit policy
has a significant inhibitory effect on the green innovation of heavy polluting enterprises; govern-
ment subsidies play a positive role in regulating the green credit policy and the green innovation of
heavy polluting enterprises. The above research conclusions are still established after a series of
stability tests such as PSM-DID test and impact test of similar policies. Heterogeneity analysis shows
that the impact of green credit policy on green innovation of heavily polluting enterprises will vary
according to the nature of property rights and the type of green patents. This paper studies the mi-
cro effect of green credit policy from the perspective of enterprise green innovation, and provides
corresponding inspiration for the subsequent promotion of green credit policy.
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Al g% B3 AT A [18] [19]
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B N FREA . (KHE 2008 SEIERFBETR ) LT A T RAZEAT L /0 R H A4 5 R brifE, H k.
RS 14 M BT A RNAZCN SIS YA T A, ASOR S P I A A E SR a0 2], oAb AT Al
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Table 1. Summary table of definitions for the primary variables
F 1 FETEENVLEK

AR PR RS A
B R GTI MRS E LR RIEE I 1 BE AN
treat FHANNSEEG 2, T treat =1, 750 treat =0
iR AL s .
post FEEAM I JE T 2012 F & LUfE, U post =1, 750 post=0
L RIES Sub WU B4 AT 1 B E SR X HL
Size RSB B AR XL
Lev B R
age age X N B Ik 22 Aok 55 — T A A s T B F AR %6
T Ros RN ASTIPN
Growth (BN SE KA g IS N 22T x 100%
TobinQ (RETE + JERIBHEE) (B — TR — RS
Firm AR, SRy 1, TR O
Year W AR R, XN 1, B0
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GTI;, = a, +btreat; +b, post, +bytreat, x post, +b, X, +u; +n, +¢, (1)
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FOREAR B RN, eFORIREIN . AL G IRENSHL By, HRME T 2R F PEBCRN Hi5 Qe 2R 11
AT IR AR
FREBR H2, FEREAL (1) Bl LN NBURT A (Sub) & &, AR BTRL G T R
GTIl;, = a, + pitreat, + B, post, + Sitreat; x post, + £,Sub, + B;Sub; xtreat; + B, Sub; x post,
+f;treat; x post, x Sub, + F; X;  +U; +n, +€,

RE S RIENSEE B, HoWL T BURFANIAE S (05 SR BUR 5 B 5 e Al 4 (0 B8 2 18] 1 H A 1)
FEM .

%2 BB RR TS 45 R AL SO B8 GTIEME N 0.301, kriE %K 0.672, it KA N 3.466,
R/AMER 0, Ui LA SRR AA/E I B2 5, BBl kK Fmik. treat [RI3ME R 0.841, &
B S 6 AR I & ELATI A 84.1% . UK B2 478 2 post AIEAME A 0.800, 5 B 7E BUHK 2t i FEAS EL 451y 80%.
VIF [ K6 2.38, f/ME N 113, /T 10, BHIARAEE S EILL .

@

Table 2. Descriptive statistics

2. kgt

A FEASL HfE N /ME SN
GTI 4400 0.301 0.672 0 3.466
treat 4400 0.841 0.366 0 1
post 4400 0.800 0.400 0 1
Sub 4400 16.34 1.433 12.42 19.61
Growth 4400 0.146 0.230 -0.331 1.123
Lev 4400 0.416 0.177 0.0742 0.801
Ros 4400 0.0739 0.0956 —0.340 0.392
size 4400 2211 1.018 20.19 24.99
age 4400 2.234 0.662 0 3.178
TobinQ 4400 0.409 0.825 0 4.092

4, SCIEER DR
4.1. BEAERYISrHT

W 3 R, SRQ)FIANE ()P % U E PR BRI ALk BB R RS R . 250K treat
x post 11 H R EAE 19% 9K T BE N0, U ISR TS TR Hi5 Gt 20 0 8% B A W25 i sl
H, HLASRSGAE . SHOX— 245 R AT AR R 2 ARG (0 (5 SR BURZRARAT IR 4 (0 H (5 BTN,
(2l T2 T H SN SAS s, SRAT ORI RS G IR R, RS B S R 2 B QDR A
RIS, RA S FBETGRMASETREQH . 5 Q)T (4)FZEBUN FMBIE 2% (5 T
S b Gk G < A R TR A T 25 R . 45 R IR Sub X treat X post (A2 HIREUE E NIE, K]
WU A B AE S5 (A5 BRBOR 15 S Al % BT 2 TADEE IE R0 3R T AR P o — 777 1 B PR AE 2 (0 5 SRR AE
N, T BURAT RE Sl A R R S 20 BTG B AR (TR 2 (A E N SR B E IR AR EAL, —E
FESE L HI 55 1 2R 5 DYBCR LR T Hi5 G BT SR BT R . 51— i IE R 8L S AL SR 85 5F
BURMEL T, {5 GV AT s A E S Gl W Rt & S EB e E sk, HE mimas™ r X
Bz, TR AN AT DAGR AN EE TG G il R 9 g 1
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Table 3. Results of the benchmark regression analysis
52 3. BERIASITER

. GTI GTI GTI GTI
ya \E
1) ) 3) O]
reat X post -0.189™" -0.182™" -1.081™" —0.802"
reat % pos (0.0335) (0.0391) (0.384) (0.416)
-0.0729™" -0.0514"
Sub X treat (0.0270) (0.0289)
0.0637™ 0.0536™
Sub X treat X post (0.0236) (0.0258)
-0.00988™" -0.0163""
Sub x post (0.00355) (0.00459)
Sub 0.0895"" 0.0724™
(0.0160) (0.0170)
0.0135™ 0.124™
Growth (0.0556) (0.0558)
Lev 0.0347 0.0740
(0.0740) (0.0755)
-0.211 -0.114
Ros (0.129) (0.129)
size 0.0578"" 0.0199
(0.0137) (0.0158)
age -0.0583™" —0.0527""
g (0.0166) (0.0165)
. 0.0543™ 0.0465™"
TobinQ (0.0156) (0.0159)
Al E=Xiel £yl £yl Eictil
ERE el ekl ekl Eetl|
HAR 4400 4400 4400 4400
% R 0.013 0.030 0.040 0.047

Standard errors in parentheses

*kk

“p<0.1,"p<0.05 " p<0.01

4.2. S SH

UEE 22 534 RO (1 T 42 2 S 56 AL AT AL AL AT 33 BOE [28], BRI SCHt AT, Sk 4 41 AN ]
HARBR B —FE. B, KA Jacobson £5[29], RAIFARAT L, (ER I -TATiE S B0E 1
W, M A5 STERON T H 5 Je b b S O BB s RN . BT BL 2012 SEAE NS HEFE A
P W R U AR &, K BOR R AR B 5 R R U AR & (0 S B E R s &, Ak SRt BB it
fReAr E, MBI () P EEAT DR Hr, SR 1 FoR. I 1AL, AESR S DY BOR St 1,

TEHIUG T R B R 2, RS20 AT AR BUR St AT st BB W F B £ 5, Wi DID
FAT AP E
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Figure 1. Dynamic effect analysis
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4.3. ZEFIHKE

W T AT S 1R AT e 2 A AR LI SR A S R R, A ST B Bl AR SRR T AL 0 Bl s B 4
BEAT RS . 9 T ORIEAS I AT R, ASCE B REHLERE 500 (R, 752N Sk (A1 S & DID E{E]
RAB AT 2 Fros. B 2 WAL 500 REEHLIAE RS 2 RN T R BOD IR M IEZS 20 A, B
flith RBEE PR RN, 0 HEE R R A 45 R 08-0.189, REGAEMIEEIR . Kk, AICHE
SERANSZ AR AR N R AL R RS

Density

T T
-0.1 0.0 0.1
Estimator

Figure 2. Placebo test
[E 2. ZRFIELE

44. REMERE

1) PSM-DID #a46:. 9 7 B b BEAIEFEA 2Pt R (520, A SOR T R 4520 VT BE AN 22 70 AR S
MR REAT RV SG o SR IUASSCR N AME AR BAF R IE AR B, R logit A= 7R X Sz 6 2 AN 7 i 42
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ATENE . SRS AE BT ARUCAC 773047 11 UUE, /a2 MR (1) M()#4TEIE, 4 4 Jy PSM-DID 1)
flhitheh B % 4 v A, treat X post 22 H.IUREL W E N, RIER S BRBURT B 15 e b A 3 1 4]
YEF - Sub X treat x post 2& .1 A% N 1E, RVBUMAMIIE SR (A5 DY BUR 5 55 Yk 4% (BT 2 [A]
BRI ER . RIS S A5 10 R A

Table 4. The PSM-DID estimation results
5% 4. PSM-DID f53it4E R

o~ GTI GTI GTI GTI
a \E
(1) ) ©)] 4)
treat X post -0.0433™ -0.0492" -0.423" -0.471"
reat = pos (0.0200) (0.0256) (0.246) (0.272)
-0.0101"" -0.0133"™
Sub X treat (0.00356) (0.00444)
0.0248 0.0312"
Sub X treat X post (0.0157) (0.0176)
0.00370 0.00390
Sub X post (0.00393) (0.00490)
Sub 0.0524™" 0.0356™
(0.0135) (0.0152)
01177 0.134™
Growth (0.0538) (0.0553)
-0.0184 0.0942
Lev (0.0736) (0.0768)
-0.229" -0.0589
Ros (0.116) (0.120)
size 0.0777" 0.0338"
(0.0134) (0.0159)
age —0.0442" -0.0621""
g (0.0165) (0.0166)
. 0.0569™" 0.0493™"
TobinQ (0.0155) (0.0154)
Al ] P Pl sl
R ] Eeal Eeil Eeil
HAR 4400 4400 4400 4400
K R? 0.001 0.026 0.036 0.048

Standard errors in parentheses
p<0.1,"p<0.05 """ p<0.01

2) JETHTUC RO o 05 148 DT ECAS 56 m AR /N SEER 2 AN 45 | L A AP AR B 22 e, BRISME
FERTT 2o BRI, ARSCSH sk AR S [301RIB 7T, I F 905 1 47 DT PO A 56: Sk ¥ 53k SI 46 28 RN 4% b 4 0 428 1) A%
R AT UCEC S M AE AR 5. R 5 AT AL, TP AT TR0 5, SCIR A RN a i R A
A PRI 2 57 o AR SR AR 2R (L) FAR Y (2) 6] J68 ~F- 4 UL FE 5 B REAS BB AT [B1H, S50k 6. ik
6 A %N, treat X post 22 H.IM A E N, Sub X treat X post 32 H.IH R BUE F NIE, WA SCHIWE T4
REFAEM .

>

3
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Table 5. Results of the entropy balance matching test
5. T ELEKEIRER

SEIGAH i 4H . .
AR s s WEER TEHR
- 11 Ji i 11 i i i
Growth 0.1573 0.1043 2.7350 0.1573 0.1043 2.7350 0.0000 1.0000
Lev 0.4238 0.0358 0.0993 0.4238 0.0358 0.0993 0.0000 1.0000
Ros 0.0712 0.0175 -0.8782  0.0712 0.0175 -0.8782 0.0000 1.0000
size 22.150 1.2450 0.5503 22.150 1.2450 0.5503 0.0000 1.0000
age 2.2670 0.4371 -0.9966  2.2670 0.4371 -0.9966 0.0000 1.0000
TobinQ 0.4867 0.9954 2.4500 0.4867 0.9954 2.4500 0.0000 1.0000
Table 6. Entropy balance matching test regression results
6. WP ETERLKEILR
- GTI GTI GTI GTI
RIS
(1) (2 3 4
{reatXpost -0.213"™" -0.216™" -1.079" -1.039"
reat-pos (0.0391) (0.0386) (0.477) (0.272)
-0.0143" -0.0150""
SubXxtreat (0.00405) (0.00405)
0.0677" 0.0653™
SubXtreatXpost (0.0297) (0.0260)
-0.0745" -0.0686™
SubXpost (0.0330) (0.0280)
Sub 0.116™ 0.0696™"
(0.0130) (0.0119)
-0.00463 -0.00579
Growth (0.0317) (0.0319)
Lev 0.0769 0.0980
(0.0713) (0.0718)
-0.354"" -0.325™"
Ros (0.0852) (0.0842)
size 0.160™" 0.122"™"
(0.0155) (0.0169)
-0.118™" -0.111™
age (0.0173) (0.0170)
, 0.0337" 0.0316™"
TobinQ (0.0110) (0.0110)
1l kil et il el
ERE ] Eeel Eeal Eeal
AR 4400 4400 4400 4400
K R? 0.012 0.070 0.053 0.081

Standard errors in parentheses
p<0.1,"p<0.05 """ p<0.01

3) FHIMMBCEE . T 2015 48T CGRRIEY MiAs 2% R SE F = fom, DR A SCAE AR AL
GINH (AR SehtiElAs &, B post £ 2015 4F & 2015 4FE LU HUE N 1, KN 0. FI AL (1) Al
PR () F AT R 00, WiER 7 Fizs. B 7 T4, treat X post 28 H. I AV RE54R & B2 A 6, Sub
X treat x post A8 HLIUR KR N IE, UFARSCHIW 74 B2 i m .

5223 y

>

3
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Table 7. Similar policy shock estimation results

= 7. BB EGITER

. GTI GTI GTI GTI
A
1) 2 3) 4)
-0.169™" -0.172"™" -1.332"™" -1.539™"
treat x post (0.0460) (0.0498) (0.432) (0.482)
-0.0130™" -0.0143™
Sub x treat (0.00269) (0.00288)
0.0835"" 0.0967""
Sub x treat x post (0.0260) (0.0289)
-0.115™ -0.116™"
Sub x post (0.0257) (0.0287)
Sub 0.104™ 0.0758™"
(0.0108) (0.0119)
0.0800" 0.0703
Growth (0.0434) (0.0441)
0.00276 0.0640
Lev
(0.0753) (0.0766)
-0.343™ -0.230™
Ros (0.106) (0.104)
size 0.123™ 0.0712™
(0.0154) (0.0176)
age -0.0704™ -0.0626™"
(0.0174) (0.0170)
. 0.0397" 0.0284™
TobinQ (0.0131) (0.0127)
b Estiil Esil Esil Esil
R E =Xl il il il
FEAN R 4400 4400 4400 4400
s R? 0.005 0.042 0.041 0.053

Standard errors in parentheses
“p<0.1,7p<0.05 " p<0.01

4) W RS o 2 RS BB AN BESCR (13 5 RONE, TR A SCR ALRAT — AN S0 I (VD BUR b 8 5
WEATIEIAM T Wi 8 P, treat X post A2 HIUAR R 2 4 11, Sub X treat X post A2 . AR R N 1k,

UEMIA S T4 R Ra i -

Table 8. Time-delay effect estimate results

8. FHEMR 4R

- GTI GTI GTI GTI
AR
1) ) (3) 4
-0.0506™" —-0.0677"" -0.524™" -0.562™"
treat x post (0.0182) (0.0242) (0.109) (0.147)
-0.00624™ -0.0106™"
Sub x treat (0.00307) (0.00405)
0.0265™" 0.0324™"
Sub x treat x post (0.00860) (0.0114)
0.00906™ 0.00769"
Sub x post (0.00332) (0.00442)
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Continued
Sub 0.0312"™ 0.0161"
(0.00620) (0.00774)
0.0616 0.0782
Growth (0.0521) (0.0526)
-0.0947 0.0378
Lev (0.0716) (0.0747)
-0.319™ -0.121
Ros (0.120) (0.122)
size 0.0704™" 0.0347™
(0.0133) (0.0158)
age -0.0327" -0.0566""
g (0.0159) (0.0159)
. 0.0506™" 0.0537™"
TobinQ (0.0154) (0.0156)
a4 s il Pl Pl Pt
FERE 5 i) Pl Pl Pt
FEARE 4400 4400 4400 4400
T R? 0.002 0.022 0.035 0.047

Standard errors in parentheses
p<01, p<005 p<0.01

5. REMSH
HH

HISCRIA, S tf5 DRBOSRON Y5 el 4% (o G A 25 A AR 84000 AN [l P U 5 LA
LAEFIEREIREA T, LR 2518 R 75 AL

51. FRERMSH

SAEEA AR, A L AT AR 28 i s vh SR IR A 2 AL aR[31], [ A Ak e
15 DR 7 T 58 LA IA [32] 0 S FAEAN R P AL i % (A3 SO X il 2 6 )37 (1 5 i LA R BURS #0317
TRV AT BeAFEZE e DR AS OB REASEAT 204, G0 9 N3 10 o I3k 9 RIEE 10 ISR (1) 510
FQFITTRL, a5 PEEERO G ek 2k O QT A 40 £ A2 3R B A R A b b A [ e A P R, —
3 T s A A AT A P T I PR A B 20 AL DS, AR SR Ak L BB s Bl b 2 RS I B SR, Ui
AR 3 A ol S AR i 82 P 5 4 A SR s, I BASEBRAT shfEsh e et e 7.

Table 9. State-owned enterprises to estimate the results

# 9. BARAITER

h GTI GTI GTI GTI
@ ©) ®) )
-0.185™" -0.199™" -1.635™ -1.675"
treat x post (0.0622) (0.0657) (0.641) (0.681)
-0.00735 -0.0122
Sub x treat (0.00689) (0.00823)
0.0963" 0.100™
Sub x treat x post (0.0380) (0.0405)
-0.128"™" -0.127™
Sub x post (0.0431) (0.0449)
o 0.112" 0.0582"
(0.0254) (0.0265)
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0.0502 0.0639
Growth (0.0683) (0.0691)
Lev 0.0168 0.0851
(0.125) (0.125)
-0.567"" -0.319"
Ros (0.213) (0.192)
size 0.166™" 0127
(0.0259) (0.0286)
ade -0.0284 -0.0196
g (0.0329) (0.0324)
. 0.0222 0.0162
TobinQ (0.0185) (0.0180)
Al sl e e e
R P ekl P P
FEA & 1630 1630 1630 1630
P R? 0.009 0.091 0.040 0.079
Standard errors in parentheses
“p<0.1, " p<0.05 " p<0.01
Table 10. Non-state-owned enterprises to estimate the results
= 10. EEEARIEHER
- GTI GTI GTI GTI
R
(1) (2 3 4
-0.204™" -0.192" -0.723" -0.516™
treat x post (0.0436) (0.0464) (0.427) (0.440)
-0.0179™" -0.0185™"
Sub x treat (0.00519) (0.00557)
0.0490" 0.0391
Sub x treat x post (0.0273) (0.0283)
-0.0367 -0.0331
Sub x post (0.0308) (0.0331)
0.0863"" 0.0909""
Sub
(0.0192) (0.0218)
0.123™ 0.123"
Growth (0.0542) (0.0546)
Lev 0.0349 0.0284
(0.0897) (0.0906)
-0.218" -0.238™
Ros (0.119) (0.118)
size 0.0645™" 0.00686
(0.0174) (0.0195)
age -0.0959"" -0.0865™"
g (0.0196) (0.0196)
. 0.0574™" 0.0536™"
TobinQ (0.0172) (0.0171)
Al il £kl i eyl
R il £kl ] il
(EFIN-s 2770 2770 2770 2770
4 R 0.013 0.031 0.046 0.055
Standard errors in parentheses
“p<0.1, " p<0.05,
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LR RITT Loy im0 B RS sS T T RL B R . 52 se IR B RIARLL, SRR LA
HAEHERE LEROR, T HLARS S e, AT DML IR A BUFT KT [33]0 BRI, ARST oy 3ol ARt 5 W14 A
ANEx S RTET L A E AR AR B AT I ME IR, 0 10 A 12 s | 11 fE 12 [958 (1) 510
S QR)FIFIAT, a5 SRR HE 5 G Al 2k 0 5 B 5 R AR F0 R FH /I Xk S e s I 2R L AR bl 1
A REJE R R R R LAt T BB R, R ERAE LB IRA RS, TS Qe dblb AR S 5 TR BUR
FRISZNE R 2 I SYLIR, M 3 B 5 G Al B 45 0 4 K A = I

Table 11. Green invention patent estimation results
11 FELMAERMGBITER

GTI GTI GTI GTI
At
€y 2 ©) 4)
-0.291™" -0.316™" —2.272" —2.451"
treat  post (0.101) (0.104) (1.004) (L519)
-0.0227" -0.0303"
Sub x treat (0.0121) (0.0136)
0.148™ 0.164™
Sub x treat x post (0.0629) (0.0679)
-0.131™" -0.137"
Sub x post (0.0711) (0.0789)
Sub 0.188™" 0.120™
(0.0464) (0.0524)
0.174 0.210
Growth (0.131) (0.135)
-0.0248 -0.0361
Lev (0.241) (0.242)
-0.688™" -0.651""
Ros (0.247) (0.251)
size 0.300"" 0.205™"
(0.0595) (0.0662)
age -0.201 -0.152
(0.0496) (0.0478)
) 0.132" 0.108™"
TobinQ (0.0372) (0.0359)
a4 Eixiil eyl iyl eyl
R il Etil il il
FEA & 4400 4400 4400 4400
W R? 0.004 0.034 0.022 0.035
§tandard errors in pargrltheses
p<0.1, p<0.05 p<o0.01
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Table 12. Patent estimation results of green utility models
%12 BEXAFUEFHITER

. GTI GTI GTI GTI
A
(1) %) 3 4
-0.209™" -0.235™ —0.669 -0.641
treat x post (0.0650) (0.0706) (0.574) (0.628)
-0.0122 -0.0170"
Sub x treat (0.00760) (0.00859)
0.0403 0.0420
Sub x treat x post (0.0376) (0.0411)
-0.0266 -0.0228
Sub x post (0.0467) (0.0500)
Sub 0.0927™ 0.0534
(0.0333) (0.0342)
0.198™ 0.0751™"
Growth (0.0263) (0.0268)
Lev 0.244" 0.258"
(0.132) (0.133)
_0.380™ -0.293"
Ros (0.191) (0.178)
size 0.149™ 0.103™
(0.0326) (0.0373)
age -0.122 -0.107
(0.0281) (0.0286)
, 0.0810"" 0.0751™"
TobinQ (0.0263) (0.0268)
|4 sl ) ekl )
R el ekl ekl ekl
FEA & 4400 4400 4400 4400
P R? 0.005 0.033 0.019 0.035

Standard errors in parentheses
“p<0.1, " p<0.05 " p<0.01

6. ARG L SBIEREIN
6.1. iRLEL

AL 2012 4F (SREEDRFRE) BISERfEoAE AR SEEs, AR YR A I BT AL AE R Tk
R, KW EE 25 50k g2 e (0 A5 DR 575 A b & €0 G139 140 52 DL K IBURE 4 Bl L s 1 8 1 1
H, S EES BT 1) SHEafE B S g el et B A B isiiEH . 2) BURFANITE
SROEREUR S EG e SR afH 2 B B A B R IER T ER . 3) S5 TRECRXS T Hig Je il 4t
A I VE I AEE G b B KT EAA L. 4) G005 PTER XS B 5 e b 4% €0 Rk W L R 401
1 FH ZINTX0) S8 S B B0 5 R ) 4 A S
6.2. BUREIN

F—, Bk eER C—IIV17 o SEERECER E T T B E R REN S 6, 51 3k
ITER AR . AR ARSI T 45 R B R 4% (A5 DRBUR H A0 B i5 Qe 2R e BRT = AR R E A, =
T2 FE Y5 e 0 B 45 SRR M ek /D 3 S e B . B AR N i E 75 Y AL RS SR A R BE S 70 J
WP T 15 D0k 25 P A B AU, (HRFE KA S B s el B AR R BE . DRk, S ARAT L L
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