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Abstract

The problems of resource shortage and environmental degradation
have long gone from the edge of human cognition to the center of
cognition. It is of great significance to face up to these two problems for
economic and social development. Green development regards
environmental resources as the internal factor of social and economic
development, and is the development of green and ecological economic
activities and results. The core pursuit of green technological innovation
is to achieve green development, which is an inevitable choice to
accelerate the green transformation of development methods. As the main
body of innovation, green technology innovation is the fundamental way
to realize its transformation and upgrading. However, green technology
innovation activities have the distinguishing features of put into more
money, long revolution and high hazard,, and need to be supported by
more diversified financial products and services. Currently, there is a
worldwide upsurge in digital finance, and how to seize this development
opportunity is crucial to improving the level of green technology
innovation. Through embedded technologies, digital finance can help
enterprises achieve green transformation in reducing information
asymmetry, reducing transaction costs, improving the efficiency of
financial business processing, and optimizing the business environment.

Based on this background, this paper will add digital finance to the
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analysis of influencing factors of green technology innovation, and
deeply analyze the impact of digital finance on green technology
innovation of enterprises in China.

This paper first combs the research literature of digital finance and
enterprise green technology innovation, and summarizes the relevant
concept definition, characteristics and theoretical basis. Then it studies
the development of digital finance and the current situation of green
technology innovation of enterprises in China, and makes a theoretical
analysis of the impact mechanism and heterogeneity of digital finance on
green technology innovation of enterprises based on relevant theoretical
basis. Finally, this paper takes the A-share listed companies in Shanghai
and Shenzhen from 2012 to 2021 as the research object, uses two-way
fixed effect model regression to analyze the impact mechanism of digital
finance on green technology innovation of enterprises, and uses grouping
regression to test the heterogeneity of regions and enterprises. The results
show that: firstly, the development of digital finance can significantly
promote green technology innovation in enterprises. Secondly, the
development of digital finance can promote green technology innovation
of enterprises by easing financing constraints, promoting rationalization
and upgrading of industrial structure. Thirdly, the regional heterogeneity
is tested and found that the impact of digital finance on green technology

innovation of enterprises is significantly positive in the eastern, western
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and northeastern regions, but not significant in the western region;
Through the test of enterprise heterogeneity, it is found that the promotion
effect of digital finance on green technological innovation of
non-state-owned enterprises, large enterprises and high-tech enterprises is

more significant.

Keywords: Environment sound technology innovation; Digital

finance; Financing constrains; Industrial structure upgrading
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Zurerzs Al LG Y 2012-2021 SRR AL E « B A1 “BLER %> 7 03 el DT 1 K e
RENHXOCHIA N SRR (df ) .

(3) AR

ARETLR Cfe) o AMLRRBR LR BT ik e o2 500 il B8 1 L A 3 0
B A A AL R AR LA B QAU EG a0 SA 1RH KZ
TEHORN WW B S 52 0] RS DU LA R 7 “HEA
KZ 650 WW a5 b s 7 BRA WA TERAR R, BT RS, Bk, ASSCRH

Ul (RS SREZER (20200 , ZWAE (HETTAZG) M Chttp:/www.ciejournal.org)

BHA T 2R

2 A AN KERW AN EB HAEGE. NFC 34T, AR, REARE. B=073XF. &2 iE.
AR E L BAER T . BN AR, MB35 JFBURIT. T, ENeRl. wikE. geat
e NP XYBE. NLRGE. NANHE. BEE2. B ae. S Iir. eSS AMRIE
AR BRI BHRIZIE. B iem, BBt &g, BUbE. BEIEME. WEC TR, Yk
M. ERWERS. M. BIEE. Bt L9tk s, B XHER EERN. B
H.OMEHE. HRESRE L. BREE M. BREEEE T, R, AARIE E A
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SA FREE BT 20 . SA F8EUU RN HP 8%, 2 HH Hadlock F1 Pierce
(2010) $RHEAMER, EENFZARAGRE N ZINE OiERSE, 20205
LAYFEEE, 20165 iKIEEE, 2017) , RARUWT:

SA =—0.737 x Size + 0.043 x Size” - 0.04x Age (5-4)
i (5-4) H, Size AL,  Age AAILAFR .
PNVER TR Cisu) o« ZHEMRFEFEROI, P ST AR N
AT
Horpr, PANVEER G IR Cisu ol ) 23RNV M 2 T8 Ui K e fie 77 1) 3 5
MKBACFIISE &, P R 2R . AXSHTHEES (201D W75k,
18 VR B 1 F R PR B M S M A B AL, R A N

" (Y '

IR

X (5-5) 1, Y RoRME, LERFOWASL Y/LNAEF R, i ZoRE—.
o Ze BARVERATHEARER, &g RBASE, W TL =0,
TR SR AE B, (R B 0 B2 R P L 5 M AN & B . 20 1k BB EPIRAS I
FrE AR AL, RIY/L=Y,/L, , MK TL A%,

AN, PR E GG Cisu _ts ) F& 75 REMIRKP 18] & KRS KR 1Y)
AR ARSCR A =5 8 A 1 EAE R P B g e Ak, ikl
H:

TS =

i

(5-6)

X(G-6)F, TSAEMUK, RU SR d 28 b 2 =T+ 4.
RIS AC 265 - 5o 1oL v s B JEAL b, SRR =7k 556 =l 5 Z LEAE Dl
ZRIEPAC IR . IR TS R D IR, U RE LUt e 17 I 55 AL 1 7 T it
PV EEFLE [l i A R S

(4) A
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AT 7 AR AR Z R, AR A kR

(age) WMFE(size)

A Y52
R
~ /I_El;l\ g

PEEARZE Croa ) « BIEAURE (lev) . BA

LR Ceap inten) MK E(growth ) BREFE (opl) 3 NAZRZE
TR A 3T BT DO A SR e R G R At 58 2L FN 54, AN 1 3T
NEEE Cpopu ) AT AEF=EE Cgdp ) PI/NIRTTZ [ 356 22 &

®51 BEERKEUY

AR B R A E AR RS A )
Al gk i R g LR i E (GP o) I—MHEA
GP
HiE & Pigid
Ak 2Rt ) B gAMb 2 &R H & (GP_rl) Ji—H
WAL B GP1
LR EPAPOEA
fl gt dE K Ak gk S BT A LR FRIE & (GP_r2) N
GP2
B i & — B AR %L
B FHE R E AR A E (df o AR
il R A K< il df
X
FiiAA S fc_sa SA TRl B Rl 2R
isu_tl TR P B b A S B AL
AR
Fok s AL =P S 5 el AR ) B A T
isu_ts
FEME & R R A
LB PRI AR roa TR 5577 ST X 100%
AV N e lev R S AR B B IR AR
JE A EE A topl B — R ARFF I LA
R growth BT R E g KR
325 i AR =
Ab A size Al B 7 B SR
AR OLFAR 5SS FE Z 80 1 E 2R
AL AR age
PEA TR L cap_inten MR EE SN HE
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BER5.1
BN A B R BEN T AR B g
Hl X A = S E gdp Ik T DX AR AR X E SRR
P 1) A i
XN 12 popu S T NIPNIE P Y-SR B
5.1.4 R S iR

FEARE RS INER 5.2 B, WTLEH, BoraeRt Caf _r) 19
{H 323.86 I KT H A3 153, BA L MEHE, % HHATECR 8 Cdf =In(df _r))
a K. KOLTHHIEE (GP_r) HH/AMEMPAEHAE 0, RIKH A
Wk LR HE R AT, PHSOLRRIERHE 7.740 A, GP_r MBMEKHH
A R 22, RIS B AR AR « LLSREE , ARSCX GP_r v GP_rl1 GP_r2

ARG HAL T (GP1=In(1+GP_r1)) WREEFHK.

#®52 FELBHMERMEST

A FEAEL H{E A& hrifE /AME RKME
GP r 30344 7.740 0 43.208 0 1577
GP 30344 1.569 1.386 1.322 0 7.364
GP1 30344 0.620 0 0.979 0 7.231
GP2 30344 0.600 0 0.934 0 3.892
df r 29466 323.860 153 398.963 4 6473
df 29434 4.908 5.030 1.497 1.386 7.491
Inage 31549 2.844 2.890 0.348 1.792 3.497
Insize 30884 21.837 21.719 1.224 18.971 25.47
lev 30884 0.339 0.315 0.209 0.003 0.901
growth 30884 0.148 0.070 0.455 -0.825 2,930
topl 30771 34.192 31.975 14.834 8.567 74.566
cap_inten 31540 2.570 1,925 2.312 0.396 15.976
roa 31548 0.039 0.040 0.069 -0.308 0.216
popu 24188 6.461 6.523 0.664 4.623 8.129

gdp 31539 10.601 10.646 0.740 8.044 11.731
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Btk & 2012-2021 470 1 X B H A a5 5.2 Fs. M 2012 43
2021 FHREH T SRR BT BB, i A BRI, RS A 2K
FARUR RSPV ZRE . . RACH DRI Sk DO, (H2EEEE BT, X
A2 BT b X RN 2257 K SRS« N T B8R BT K35 807 S ROk BN R 3R A —FE,
1713 AR 21 S A R LAAH J 2 8 0t X P <l R 55 25 7 o P 0t DX 5 o [X R AH
ERZ, HopevE tEER A SR, 2012 45 [E 55 Bid 75 S R & i1 &
B A5 BBRGmEPER 2Pl, [RIN IS BT . P22 T . HEDR T 45 74 A
T R B RV AR 52 P A F A R Ml i v 7 PG 6 [X R 1 B < R R R K« 3R
5] 2 35 1t DX A S0 ST 2 AR B0 M 28 5 R ol B s AR AR 2 R I A T 25
FIT LA ZR 080 4 R R e A5 T H A X

R 5.3 2012-2021 FEHF S HX FEABN

ALK R P X 7 3 41X

g | e | WA | WEA | WA |
5 T 5 T4 s T 5 T
2012 298 1. 8945 966 2.1120 574 1. 7169 677 1. 5426
2013 280 1. 8096 1266 2.3199 724 1. 9690 834 1. 8486
2014 353 1.9915 1828 2. 6979 1112 2.3752 1153 2.2143
2015 809 2. 8928 3378 3. 4085 1886 2. 9860 1721 2.5675
2016 963 3.0381 4354 3.6132 2807 3. 3536 2521 3. 0157
2017 1365 3.3937 6243 3. 9838 3544 3. 6508 3415 3. 3768
2018 2350 3.9330 12436 4. 6889 6388 4.2168 6469 3. 9628
2019 3479 4. 2383 17347 5.0131 8928 4.5311 9109 4.3210
2020 5232 4. 7400 25972 5. 4525 14363 5.0335 14461 4.8411
2021 6303 4. 9546 33367 5. 7070 17795 5. 2538 17287 5.0315

5.1.5 XS4

R SAMRGE T EEARRR MRS . WA R, e E (af ) M

HOM B A 2 R B BRI G & (GP1) B3 IEAEDE, TP A & oot 4
MR BARGNHAT 1E A FES A FH B s & B » 5 SEAT & (8] (AR SR ME R Bk
5.4 o, BIHONT 0.7, BHIARERIAEAE 2 B,
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®54 FERBMXMEGIT

GP GP1 df age size lev growth
GP 1
GP1 0.932%%** 1
df 0.111%**  0.120%** 1
age -0.00500 0.00100  0.250%** 1
size 0.416%%*  0.405***  0.089***  (.161%** 1
lev 0.116***  0.097***  -0.045%*%*  (.103%**  (.292%** 1
growth 0.045%**  0.042***%  -0.020%**  -0.036%**  0.131***  -0.039%** 1
topl 0.042%**  (0.037***  -0.049%**  -0.089%**  (.189%** -0.00800  0.024%**
cap_inten -0.029***  -(.025%** 0 0.078%**  0.049%** -0.013**  0.00500
roa 0.011* 0.015%** 0.00300  -0.111***  -0.040%**  -0.277*¥*  (.135%**
popu 0.067%*%*  0.086***  0.425%**  0.046***  0.059***  -0.03]1*** 0
gdp 0.077%%*  0.072%**  0.347*%**  0.040*%**  -0.058***  -0.040***  -0.00500
topl cap-inten roa popu gdp
topl 1
cap_inten  -0.00500 1
roa 0.142%%*  -0.074*** 1
popu 0.041%** 0.0100 0.00700 1
gdp -0.058***  -0.057***  0.078***  -0.020%** 1

VE: ek R RIIERIRTE 1% 5%81 10%7KF L2

5.2 SLUEER B S th

5.2.1 EERIALER 2

N ORAG T S5 R B0 A RO, FEBEAT SR AE ) S Ak F BT, SRR T ASCERCHE
Harris - Tzavalis {5 T AL B AT TR b i 06, feda 4 R Eox, a4 e p
AR B JF AR BCRAIE 1 %2 TS T A2« #2765 12 ] Hausman #6056, 25 2R 9 FIFE 26 5
ABBE, T LR % A58 P 2] 5 280 A R 50 250 e 5 b o €00 BT 1) R v OR AR AT S

RIS, 25 R WK 5.6.

F£55 HAERALER

(1) (2) 3)

VARIABLES GP GP1 GP2
df 0.048%#* 0.050%** 0.027*
(2.88) (3.65) (1.68)
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8K 55
) 2 3)
VARIABLES GP GP1 GP2
age 0.112* 0.126** 0.026
(1.65) (2.41) (0.42)
size 0.325%** 0.267%** 0.211%***
(11.20) (10.46) (8.93)
lev -0.087 -0.118%* -0.053
(-1.12) (-1.84) (-0.80)
growth -0.013 -0.025** -0.007
(-1.04) (-2.20) (-0.65)
topl -0.044 -0.056 0.066
(-0.29) (-0.44) (0.51)
cap_inten 0.000 -0.001 0.003
(0.14) (-0.28) (0.93)
roa 0.049 0.063 0.062
(0.48) (0.74) (0.73)
popu 0.048 0.028 0.051
(0.82) (0.58) (1.00)
gdp 0.254%* 0.280%** -0.076
(2.53) (3.27) (-0.78)
Constant -7.917%** -7.842%*%* -3.976%**
(-5.41) (-5.90) (-3.69)
Observations 22,654 22,654 22,654
Company FE YES YES YES
Year FE YES YES YES
2 a 0.155 0.124 0.112
F 67.64 49.62 46.02

VR ek R {IE G RIRORTE 1% 5% 10%/KF EEZE, F{H5HREENtgHE. (LT &R

HHHFD

HrGRxML g E RS RER (GP)  KERHEFHRIEE (GPD)
Mg AR ER RIGE (GP2) XU [H E R AR ) [ 15 45 R WL3E 5.6.
AMEDEEIIN TR &, FFIEE] 7SRRI A28 . SEUESS R B R, [R5
BRZREFN, df AT REHE 3 ADMEIARERE IR, RYIASCH & T

SRS A B BT AR SR EOR G R IEAHSS, (H df X GP2 2 i) B35 1 i

59, ZEWRAE T A RARBE HI. FEATF R X L, GP_r KIBMEN 7.740, 3
7 it R R A PR 51 1%, A lb & R H i 2 B 3 2 38 n 0.37 10
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(=7.74X0.048) . TTREMIEIRZE, Hrwdmhim R RS T 4R &2 MAE A
PR, I T RERIRE, fEm T E R H AR, M RA S OIS I T
BT A ) L

[l 285 2R rp ] AR T 5 L SR R QI R AR B 1 BB T A b
B Csize) IRBUE 1% R KT EAIE, R K () 5% (4 AR G135
Re SR, 7EMIT (1) A (2) A, FER Cage) HIRBE 10%H17KF L5
FENIE, RUHRMAFERBOR, R OEOREIHFE kR, ZERE (2) f, 4
MV A A ( growth )R EAE 5% IR K FoN AR, Ul B R B Ao £l
ORARH AR, BTl kK 5 4 AR AT R

5.2.2 REMESHh

B Rk S Z B B S B H AR QAT N RIS, (B RARIR T R 2>
FH T35 R 7 R B - 4 B U B R 22 T 5 B A I % DT A P A 1)
e WAVER A BREE. WERZERIONF RS, ek el st
BRI 18] B RE A A AT AT AE N T RS, W07 P < R (R 5 RS, A% 0 iR
i B o G — AR SRR bR . AR PR IR 45 B INER 5.7 FUR, BgE AT
KM SRl S — I A LR A RIE R (GP)  SERHERHRIEE
(GP1) KIS 25057 514 0.083 F1 0.080, HIE 5%MI/K T ER &, FukH K
P Saest R

£56 WEMEKER

(1) (2)
VARIABLES GP GP1
L.df 0.083%** 0.080%%**
(2.24) (2.69)
age 0.364%%* 0.195*
(2.72) (1.65)
size 0.359%% 0.292%%%*
(11.28) (10.38)
lev -0.135% -0.140%*
(-1.68) (-2.06)
growth -0.027* -0.042%%x
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8K 5.6
(1) (2)
VARIABLES GP GP1
(-1.65) (-2.92)
topl 0.069 -0.027
(0.43) (-0.20)
cap_inten -0.001 -0.003
(-0.21) (-0.89)
roa 0.029 0.057
(0.26) (0.63)
popu -0.036 -0.024
(-0.52) (-0.41)
gdp 0.348*** 0.327*%*
(3.14) (3.49)
Constant -11.356%** -9.455%**
(-10.45) (-9.81)
Observations 19,563 19,563
Company FE YES YES
Year FE YES YES
2 a 0.122 0.0938
F 79.32 53.53
5.2.3 PRI

AR SCAE FHIB A ] A7 55 7 4 R 5 M) i b € B A G137 1A mT REAEAE R R A
BOSHEAT RS, AL FE SR ARl B 2 R AR 7 AT - AL

(1) LR fRmh B 20 AL

CR ARl ot 2 R IR (2« B0 SRl — 22 A b B 20 SR — Al S e BoR )
W7 X MU, P REEEEAT R, b KOS Rl 25 2R L 5.8

MIENE (1) pgh RaT LA, Heraaio ol g e R QE Al v RECH
0.050, HiHId 1 1% & Z KPR, RE Tt df ML R GPL A

A RE WA - 3858, BRI () IS5 R AT, BU7-e il df M AR fo_sa

BN RALLE 99% M B KT 19-0.030, Tl T 4 Sl LR U2 AR il
VAR, KA ARG B BB (3) ISR, AL
SO GPL T R HCR-1.033 OB T BEPEK TR, HILATA, SRR
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AL AL, B 7 AT SR H2. ERIH (3) o, Hep St k4t il

ARBFFET ) R EAE 99% ) B

7, AN EEEN 61.98%;

JKFE RN 0.045, 15 HH gl

LR NATE TN AL

R LR A RO BN H S5 R
O] 2 3)
VARIABLES GP1 fc sa GP1
df 0.050%** -0.030%** 0.045%**
(3.65) (-13.39) (3.10)
fc_sa -1.033%**
(6.88)
age 0.026 -0.239%** 0.340%**
(0.42) (-12.67) (3.03)
size 0.267%** -0.035%** 0.314%%*
(10.46) (-5.32) (12.30)
lev -0.118%* 0.023* -0.138**
(-1.84) (1.65) (-2.23)
growth -0.025** -0.011%** -0.020%*
(-2.20) (-6.31) (-1.78)
topl -0.056 0.051%* -0.123
(-0.44) (2.09) (-0.99)
cap_inten -0.001 -0.000 -0.001
(-0.28) (-0.58) (-0.29)
roa 0.063 0.047%%* 0.055
(0.74) (2.81) (0.64)
popu 0.028 0.013 0.001
(0.58) (1.46) (0.02)
gdp 0.280%** -0.088*** 0.370%**
(3.27) (-5.31) (4.23)
Constant -7.842%*%* -1.385%** -7.278%**
(-5.90) (-6.95) (-8.40)
Observations 22,654 22,962 22,654
Company FE YES YES YES
Year FE YES YES YES
2 a 0.124 0.751 0.126
F 49.62 1329 69.74

(2) Pk EEF T AL

PN EE TS Cisu ) IS H G B Cisu_d ) AL 5 # v 204
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Cisu _ts ) AE AR A BN A S5 R IR 5.9 B EE (D g FnT i,
df Xisu o BIEITFRECN 0.092, HIEE T 1% EEEKF, REHFEEK
RS P L AR A EAGE IEREREER . DA () g R, AR R
AV 25 H & FAL X GPL Al T RECR 0 0.144, B &Rt TH R E
0.005, KT 5.6 H11£1 0.050, Vi BAF= Mk 4544 A BAL7E 507 4 i ik £ 4 AR ]
WL R P AR 2 A RS, A BB 7 HE O 26.49%, A YR xR onS
SOFARQHTIIE A 26.49% 201 7 \V 2589 & B SE L o AIRIE (3) (4D
R ATLUE PG AR R T R A AR (R B R
FAAEFR A P ORL, A R (5 BB EE N 26.03% . K05, ARSI AT
B % H3 & RAL .

5.8 FOMLETHE A BNIE T 25 R

(D ) 3) “
VARIABLES isu_tl GP1 isu_ts GP1
df 0.092%** 0.005%** 0.095%** 0.002%***
(18.13) (10.63) (5.75) (3.45)
isu_tl 0.144%**
(2.48)
isu_ts 0.137***
(2.69)
age 0.008 0.079 0.471%** 0.064
(1.16) (0.61) (4.78) (0.50)
size 0.002 0.257%** 0.022 0.258%**
(1.51) (10.93) (1.52) (11.25)
lev 0.006* -0.119*% -0.087** -0.106*
(1.86) (-1.86) (-2.22) (-1.72)
growth 0.000 -0.024%** 0.001 -0.025%*
(0.23) (-2.22) (0.32) (-2.27)
topl -0.002 -0.067 -0.142%* -0.053
(-0.36) (-0.52) (-2.10) (-0.42)
cap_inten -0.000 -0.001 0.000 -0.001
(-0.91) (-0.23) (0.19) (-0.34)
roa -0.008* 0.060 -0.104%** 0.073
(-1.86) (0.73) (-3.16) (0.91)
popu -0.035%** 0.017 0.055 0.006
(-6.46) (0.36) (0.67) (0.12)
gdp -0.068*** 0.285%** 0.037 0.275%**
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gk 5.8
(6] ) 3) 4
VARIABLES isu_tl GP1 isu_ts GP1
(-5.34) (3.19) (0.23) (3.39)
Constant 1.003%** -5.494%** 0.779%** -5.612%**
(8.55) (-8.92) (2.76) (-9.13)
Observations 23,750 23,438 23,851 23,538
Company FE YES YES YES YES
Year FE YES YES YES YES
2 a 0.382 0.120 0.641 0.121
F 238.8 47.99 484.5 48.21

5.2.4 REMHRIE

(1) b X 5 o M e

[ E R AR, 5 31 MR RATEIX (BR G AR AT X
AT TRERAATEUX ), B BRI S 5 BORTE B IR SEAS R AL X & R 1) R
Ve T B4 R0 X 7 il e X Ak 2 L R BB I s A7 AR 22 57, N T IR
ANF G 2 5, AL IR E R G R FRE AR o R AR .
PHHS AR ARACES, F A 4 IRV R IR s b X O i e, 25 SRk 5.10 . H
B9 (1) AT 0 2R B3t X 5 7 ettt il 3 (i AR BT B i ) A T R BUAE 99% 1K)
BEKT EH0.050; HIENE (2) w] k0 X s 2408 0.096 Hidd 1 5%
(R KT RS FEPERHLIX, RIS (3) AT RLE H 52 R 0.008, {HA
R GRS BRI (4 ATRIR IR X R R EE 99% 1 BAS KT k-
0144, GERE, BFEmnt SR ARG KR E R, R
LG, PR X AN RIS R R BRI . REB. 7
FAK VYR . PTBER R, AR 7R b 00K e d e 22 52 SO TR IR R X (1 A=
PRELRINBNEE RN, LG AR TEAR, TR RIG TR R R T, AR AR
b, By SR E N sEE, ST S ARG RSN . i
DXAEZR B X ) 51 9B WS, FeERh “ARRSETE” ML, Breitk gl
TESZ I A AN R EE AR QH D) )5, 73— D ¥ Sent B 500 HOR e 1
N . PEESHL X AR AR B AR SR A RIEOR 3 (7 55 7 T8 5 T AR X,
XA PG X A ML AT S B R BUFTHE IR G218, B3 S AT AR M E 7 42
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AT AR v A X ZE B, (HA B Ab @l B8 RO AR DG bk 55 MR S8 3, AL
SOMBONAE Y A 25 . e le, A SCHIBTE TR Haa fE BOL I .

59 WXFFEERHESER

(1) (2) 3) 4
VARIABLES R rh g HRALHL X
df 0.050%** 0.096%* 0.008 0.144%%*
(2.89) (2.43) (0.82) (2.88)
age 0.095 0.284 0.466 -0.734%*
(0.73) (0.69) (1.54) (-2.09)
size 0.269%%* 0.335%** 0.235%** 0.225%*
(10.47) (4.14) (3.95) (2.57)
lev -0.159%* 0.235 0.042 -0.152
(-2.27) (1.21) (0.32) (-0.55)
growth -0.036%** -0.040 0.031 -0.043
(-2.61) (-1.04) (1.09) (-1.14)
top1 -0.129 0.087 0.134 0.041
(-0.91) (0.20) (0.40) (0.07)
cap_inten -0.001 -0.007 -0.001 -0.012
(-0.33) (-0.55) (-0.19) (-1.04)
roa 0.122% 0.187 -0.089 0.495
(1.82) (0.64) (-0.37) (1.55)
popu 0.002 -0.066 0.363 0.106
(0.02) (-1.06) (1.35) (0.23)
gdp 0.305%%* 0.234 0.141 -0.068
(2.89) (1.00) (0.71) (-0.11)
Constant -8.420%** -9.916%** 29289k -2.347
(-7.90) (-4.74) (-4.18) (-0.54)
Observations 16,482 2,244 2,895 1,033
Company FE YES YES YES YES
Year FE YES YES YES YES
2 a 0.111 0.142 0.0940 0.0973
F 55.53 12.43 7.996 2.481

(2) ol BRI

RIFFRUE R « A S LT T 30 o R R PR L G G R
W, KRS 5.1 FTR. BT (1) SR UEE, Mo R Ea
452 B AR BT SR 1 U 22 M0 0.017, I T 5% 60 5 2 MK AR B i1 (2)
425 SRR, BT O R AT il 5 R B MR 0 [ 5L 99% 00 B (37K
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b9 0.032 H, Zenf b, Her g ion JE A ol i S i BOR 8187 ) IE e it
2. AREME A, EA e B RS RIS, R Rl et E Aok
CEAREHIE AL PRI BRRN AL, PIEAN AR A ol B 2 . B 500 e 5 4%
HRAH A RBERIVESE, Wl 1 AREAA b OEMATE, By ek
A Aol R PRl B S A AR A ARV AERIE A AN B AR RS 5 2 25 AR T T
TR AR AN A WG] 77, A S A R TR AT DL gt AR A Ak 29 %
QUG 11, afalf, ASCHIE TR HAb %7

R 510 VAR REREH SR

O] 2
VARIABLES HA AEEA
df 0.017** 0.032%**
(2.37) (2.63)
age 0.265 0.251
(1.11) (1.51)
size 0.255%%* 0.306***
(5.01) (10.45)
lev -0.300%* 0.107
(-2.43) (1.51)
growth -0.004 -0.043***
(-0.20) (-3.13)
topl -0.349%* 0.088
(-1.69) (0.55)
cap_inten -0.297* 0.002
(-1.71) (0.59)
roa -0.083 0.018
(-0.46) (0.18)
popu 0.054 0.013
(0.76) (0.20)
gdp 0.259* 0.274%*
(1.88) (2.21)
Constant -7.567*** -10.161***
(-4.01) (-4.62)
Observations 8,505 13,871
Company FE YES YES
Year FE YES YES
2 a 0.153 0.117

F 23.95 27.44
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AN FASERIAS [R5 AR KT o Al FUASER 1 357 45 A KT (0 353 i 2 [ 9 485 S 3%
512 B BB, A (1) 455 A7 WA e Rl KA A b 2 (R 81 e i )
AT RO 0.065, L T 1%H) 8 Z KPR, HEE (20 (3) 45 5A]
K, Ay AN, HCE SRS T RO R S e A R,
A H 7 G R Al R AR G R S 7 R R Al P R HE AR T AR 3K 56
=, HEE @ SR, Al EE AR, B R b g R
ABH IR B R ECN 0.037 Hild T 5% R E AP HEE (5 Fif
2l I S M R A7 | ST T N AL I e o DO et | A= S e s N BT D= AU Bl
IR HCN 0.039, (HREA I 2 EMK TR, U HECE SR g AR
QIFRE I M TE B AR R E R 4650, ASCRIRF SR Hde BOL.
FIREMIMRRE R, KA I A = 2 B LA B 0 e, T L 4 5 SR 5 ARk,
T J5E (1 5% <65 S AN RN SUABSC A% , i AR B Al o 4 RionT & € B R G 11
HEZNIE K. AR A GF I H # B A FR B BG4, HAEREE & X
K, Hor 4l R A Bh T i AL iR 20, @i PR AHTIRE (K FE
J AR G RS, MBS G AR P R R, I AR A QTSR T A AT
0T, AR H AR A SR AR AHTKT

5.1 AR R TR K 575 k[l A 45 R

)] (2) 3) 4 (%)
VARIABLES KA i AL EETEAR A JEmET AR AR
df 0.065%** 0.051% -0.033 0.037%* 0.039
(5.11) (1.68) (-0.87) (1.99) (0.61)
age 0.045 0.139 0.478 0.003 -0.658
(0.35) (0.73) (1.09) (0.03) (-1.53)
size 0.283%**  ()]82%** 0.111%%* 0.304%%* 0.290%**
(9.41) (3.66) (2.90) (10.47) (4.13)
lev -0.164%* 0.027 -0.154 -0.176%* 0.288
(-2.06) (0.29) (-1.00) (-2.26) (1.39)
growth -0.025% -0.013 0.038 -0.032%* -0.021
(-1.90) (-0.55) (1.01) (-2.46) (-0.50)
top1 -0.087 -0.080 0.286 -0.027 0.466
(-0.61) (-0.29) (0.90) (-0.18) (1.24)
cap_inten -0.001 -0.005 0.013 -0.013 -0.038%*
(-0.36) (-1.01) (1.48) (-0.15) (-2.23)
roa -0.002* -0.086 0.372%* -0.002* 0.251
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gk 5.11
(D (2) (3) 4) (5)
VARIABLES KA gl AR ST EOR AR EmrHr R AR A
(-1.85) (-0.64) (2.15) (-1.93) (0.85)
popu 0.046 -0.119 -0.017 -0.002 0.342
(0.82) (-1.30) (-0.10) (-0.04) (1.54)
gdp 0.386%** 0.047 -0.183 0.320%%* 1.214%*
(3.51) (0.36) (-0.47) (3.19) (2.50)
Constant 29961 %% 3 587k -1.364 -9.34] #k* -18.614%%*
(-9.10) (-2.27) (-0.64) (-8.86) (-4.24)
Observations 18,128 3,801 438 18,263 1,329
Company FE YES YES YES YES YES
Year FE YES YES YES YES YES
2 a 0.132 0.0350 0.0166 0.126 0.169
F 70.97 4.434 1.540 66.76 6.853
5.3 RREMRLE
5.3.1 L AT 8]

FEA SIS [ 2 R MR [ H 45 2R, 3 SeAE i A5 3R BN S (2 R
FEAT AL R EER B FOBETRN, R BRI K ZE PR,
W FEASIN [8] A2 HIT ) 2012—2021 4E A8 2017 £—2021 4%, W% 5 FE N T
Gt Mk S AR QIH R . [FIE4E R 5.13. fEMCEREARI )G, $y
Gl Cdf ) WSRO ARCH (GP1) TR EA BEMRMEEM, @iz

TR

[EHIEAIIR AT ABGAE R B 2R ( fo sa) RPN H Cisu _tl < isu_ts ) [
WA PR, AR S HTC— 8
® 512 BUREARERREERRE
) 2) 3) “4) () (6) (7)
VARIABLES GP1 fc_sa GP1 isu_tl GP1 isu_ts GP1
df 0.053* -0.031%**  0.067** 0.451%* 0.048%* 0.073%*** 0.048%*
(1.96) (-12.24) (2.44) (2.49) (1.77) (2.75) (1.79)
fc_sa -0.014%**
(-9.06)
isu_tl 0.016%**
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gk 512
6] 2) 3) “4) () (6) (7)
VARIABLES GP1 fc_sa GP1 isu_tl GP1 isu_ts GP1
(4.14)
isu_ts 0.105%**
(3.07)
age -0.879%*%*  _0.336***  -0.729%*%*  0.017*  -0.869*** 0.247 -0.898***
(-3.77) (-16.55) (-3.06) (1.66) (-3.72) (1.25) (-3.78)
size 0.301***  -0.032%**  (.3]5%%** -0.001 0.302%** 0.026 0.299%**
(5.76) (-4.36) (5.91) (-0.76) (5.77) (0.87) (5.95)
lev -0.036 0.008 -0.037 0.002 -0.034 -0.076 -0.030
(-0.35) (0.52) (-0.37) (0.45) (-0.33) (-1.56) (-0.30)
growth -0.010 -0.009%*** -0.007 0.000 -0.011 -0.004 -0.010
(-0.53) (-4.84) (-0.38) (0.27) (-0.56) (-0.47) (-0.52)
topl 0.347 0.022 0.336 -0.011 0.339 -0.046 0.351%
(1.64) (0.79) (1.59) (-1.14) (1.59) (-0.87) (1.66)
cap_inten -0.001 -0.000 -0.001 -0.000 -0.001 -0.001 -0.001
(-0.28) (-0.63) (-0.24) (-0.06) (-0.24) (-0.85) (-0.27)
roa -0.096 -0.019 -0.084 -0.001 -0.099 0.000 -0.096
(-0.86) (-1.51) (-0.76) (-0.28) (-0.89) (0.01) (-0.87)
popu 0.047 0.015% 0.040 -0.023** 0.041 0.163 0.035
(0.37) (1.85) (0.31) (-2.15) (0.32) (0.88) (0.26)
gdp 0.054 -0.041#** 0.073 -0.027* 0.053 0.181 0.041
(0.31) (-2.75) (0.42) (-1.94) (0.30) (0.63) (0.22)
Constant -4.565%*%*%  _1.647**¥*  3801**  0.569*** -4.516%* -2.858 -4.351%*
(-2.59) (-7.51) (-2.19) (3.75) (-2.53) (-1.06) (-2.43)
Observations 12,075 12,244 12,075 12,181 12,013 12,244 12,075
Company FE YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES
2 a 0.0158 0.675 0.0166 0.232 0.0158 0.289 0.0160
F 5.346 1081 5.022 156.3 4.869 290.2 5.062
532 B MRRE
FEH < R R AR L BN , AR SO A Y 71 B8 ) v 2 R R
Rl o 5 T R 7 S A A A G BOR S2 B0 < Rt 70 v o i 1) 1) 80 R < S i

BORM &R TSR AT, Wik, FEMCE A% O R AR S AT R (A 10 )
AR PEIL K2 H e R BOR B R 7 SR a8 8 (bdbD) 1E A% MR AR
&, T A3 2020 452 BTt m oK St B A Rl E B0 WOREAS IE$E 2012—2020
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TR B R AR E AR TR IR A R AR 5.14 s MR 5.15 ] LA
S R AR BN B N IE, B R,

Bl HrERIR AL S ORI

45 5 HCH — 2

®5.13 BHEZOBERTENREERE

(6] 2 3)
VARIABLES GP GP1 GP2
bddf 0.001%** 0.001%** 0.001***
(9.88) (7.28) (9.08)
age -0.118%** -0.119%** -0.074**
(-2.87) (-3.46) (-2.22)
size 0.405%** 0.332%%** 0.290%**
(40.67) (39.64) (35.08)
lev -0.057 -0.085** 0.013
(-1.45) (-2.54) (0.40)
growth -0.025%* -0.033%** -0.016*
(-2.23) (-3.44) (-1.69)
topl -0.171** -0.167*** -0.025
(-2.47) (-2.85) (-0.43)
cap_inten -0.002 -0.003 0.000
(-0.91) (-1.38) (0.06)
roa 0.043 0.059 0.043
(0.49) (0.79) (0.58)
popu 0.038* 0.063%** 0.009
(1.82) (3.60) (0.52)
gdp 0.153%** 0.121%** 0.100%**
(6.71) (6.38) (5.39)
Constant -9.679*** -8.084%** -6.852%**
(-27.49) (-27.41) (-23.72)
Observations 22,856 22,856 22,856
Company FE YES YES YES
Year FE YES YES YES
2 a 0.145 0.115 0.104
F 105.2 74.01 72.41
5.3.3 AT EIM EI R

TEARSCREAR T, YRR B O AROE N EEAAE KRBT, AR
YR HRFAE, 2% Faleye % (2014) , T Tobit FAIANE A T[] & SN AR A,
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AR SCASE W7 R 1Rl VA A0 2 7 JRR Y AR (B U 52— 2D A B0 07 < R A b 2R 8 R B8
fRaszii, (RIS RIS TR 5.15. R VAR RIS, 8o emls @)
SRRt 1AL SR O BOR A, X S IUE RS R e a2

R 514 FERARBE SRR R e I

YAV FWr RIARA E
VARIABLES GP GP1 GP2 GP GP1 GP2
df 0.157%%* 0.111%** 0.142%%* 0.050%** 0.057%** 0.053%**
(11.83) (8.01) (10.51) (6.16) (4.82) (5.02)
age -0.369%** -0.422%** -0.265%*** -0.193%** -0.173%** -0.196***
(-5.26) (-5.91) (-3.76) (-7.88) (-4.94) (-6.31)
size 0.704 % 0.716%** 0.604*** 0.34 1% 0.434%*x* 0.312%%*
(37.02) (35.86) (31.16) (46.75) (41.56) (32.59)
lev -0.252%** -0.417*** -0.073 0.077 -0.044 0.213%%*
(-3.27) (-5.04) (-0.91) (1.63) (-0.67) (3.49)
growth -0.009 -0.030 -0.002 0.034* 0.042 0.046*
(-0.42) (-1.30) (-0.08) (1.76) (1.55) (1.81)
topl -0.461%** -0.613*** -0.078 -0.279%** -0.439%** -0.099
(-3.57) (-4.53) (-0.59) (-4.75) (-5.19) (-1.35)
cap_inten -0.009* -0.010%* -0.007 -0.016*** -0.028*** -0.010**
(-1.77) (-1.85) (-1.39) (-4.09) (-4.67) (-2.10)
roa -0.024 0.040 -0.001 -0.033 0.031 -0.150
(-0.14) (0.22) (-0.01) (-0.22) (0.14) (-0.74)
popu -0.075* 0.040 -0.137%** 0.068*** 0.113%** 0.040*
(-1.90) (0.97) (-3.44) 4.17) (4.49) (1.89)
gdp 0.334 %% 0.333%*x* 0.304 % 0.130%*** 0.198%*x* 0.106%**
(8.64) (8.42) (7.88) (8.81) (8.60) (5.36)
Constant -17.616%%*  -18.729***  -15.684%** | _8702%%*  _12.167***  -7.898***
(-27.96) (-28.29) (-24.53) (-32.78) (-29.65) (-22.30)
Observations 22,654 22,654 22,654 11,492 9,024 6,767
Company FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
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6 FEIL SHREW

6.1 MR&Eie

SRR R H 2t IR, BE 2GR R S K 1R
IR BRI, AR AR BT R A R [ e B m R e, i SR g
KGR e 0 5 AT, o EE0 5 R AT G113 X 8 A 0 A i B 2 F) ANy 31 R S5 75
K, RIS, Horeri kRN AL G mmE k. £TIk, R CHehE 7
FASRSCHRBE R, SRS FRE 1A RME & 8 R IE AN B AL, B S S8 il
ANZR A A QT E B DRt X6 S M A LA AT 5 PR REAT 1 B8 20 A o AR S
2012-2021 FFIF R A BT ARV BT FERS G, X i [ R 25N AR R A B stata
BOE 3 BT AR B0 2 e RN S E SR BB R T ) BN, R 3820 (Bl ik A
060 i B A SRR L 5 R TR R SRR TR, I LD ioll P AT A1 £ EE AR
SRR, SRR E5R

Sy SETASCIEMERNA SR, B el 2 e AL sk ORI, H
b ek L BOR BUF AT A BT S =, AR &2 . a5 &3 Hral . By
ERlIEE AR 1 ARIARE S, R KR SR IO i A RS SRR R R SR AL
K, R T BRI 55 SR

B BTSRRI A5 R, BT el AT OB I R A DY R L AT
AL R P, RAES L SR B BORBIHT . FERR BT L AU J5 1, Hh 7
FEZE R0 25 AT LS D8 0 b 0 R 58 2 - PR 1 KB SR T RAREAL Ak iR A5
B PR ARAE BAKIAR; B e SR ] DL T S 3, et Rl 55 e i
FER HINER ORI A B 3500t . AP a0 T, B0 SRk A T
PR HETH 9 R B TH 20 BRAR Al o B REAR DA R e Al AN il B ASAH DL FE, Bl
PAb SR A AL AT = AL, ORI S5 A LA SO SRt BOR BHT

B, BT REMRRER, Brern Ml GRS A 1 R AE R
s HRERAACIE L X B2, (EAE AR IX AN 25 et ORI AR A k. K7
A MV R TR Al B
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6.2 BUIEREEINL

By e R R B A0 e R OO S T DA it B B s AN R A B, TR R
R SRR 55 i L. g B R R S B R BT O HEE S8R, AR 1T ST 23
BrAnGiie, 4o HE SLPRig i BUT @il

By RO SRR B, 583 SRS R OBOREIHM A R . &l
W EA RIREIE 781, A AT B X A R AR A AR 4 . B Ak e
el S5 RIS AT B AT, B OR AR B2 B R Jre 1) S B JEE i ATt Tl s B
o IR D AR A5 A AR A 3L T £ S A it 14 e 5 32 T R TR B Y
QUHTENEE, AW A S Al LA H0 7 e 3 AR A e 75 SR DA R Al o (B R R 263K
AR A R r B 38 (1 OB AT ], 53 LRGN o R AROR A A (R i it ] AR
IR BIFTRRS . Hs IR HUEE 2 AT A2 T TR, A B Tl Bk T ag G g sk
BRANTIE B S IR L3S T

B, SEBUBIX BT BRI BB, s XS BOR AR i . 3K
£ AR B 2R PO AR AORS R, HESIHB X 8] B BOR IR AL, 1R
RN RN AT . FRE B el R e R R B TR K=
SRS X S X3, HESHIX S X I AR S BT A% =, 1 i - <l
BARSEF T, LI AR bR, Sl A X S T DS AR, 3T
Z RIS, By e AR IR, ey R . DRIt E AT
DRV 1) ‘2t 1) 22 S A IR, DASE 0 B O 7 e R 2R o X a) B0 7 AR FR R
SEEB, AT SR AN SR IX > TR, S RISl A R 1 s R 3
XA R o 5 DX BT IR 2%, 7T LAVBIE 2 (SR QB AE AN [7] /2 2 A0 23 18] R
g, NI, HETARI

F=, IUERTERK IR, 51 FHMITHATAR O . — H T SRl
(KI5 AT DARTIL Y FLER 45 S8 9K, 3l i vl DAE S g A e i 7 b 2 s BB R A O
JeE B 7 b A AR R L B X B IR B AT e AR AT
YR o YR AR AT CHAEINE L HEBE A SCEAE IR A, B SR N
L], EMLROEOREIHT R CRERRT o SRR TR R AR RS
RN AR B8, T F B SR AR R FT ol RO B 61
Wahge, BEIHTIE S T R G R SR AT R, R ERET RASE
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QBT TR R B AR b, R S5 2k ks e, e R S i T 08 o 7 Mk e 7
AN AR R HES] 7 Ml 45 ¥ £ FRDRE T

SE0Y, AR Al 7 B ) T 2 L BOR BT SCRFBUR, TR R R SR B UL
il WU RUERU S, BUFEE AR, HEshEG et ERE A T2 5T
S, BRSO RRETE: A TIEALF EREZ R RS, S
SRR FEA bl A FH 07 g OB TR skt QIS 0, S A B RORATRCR .
o | 5% /) N R TTI= I Y 1 5% NERED SV DA e cll e el S HERS  PES O e
KPR TR A, TR AL SR O BR BRI w5 A S, I3 A R T B G URAE
AN SR EE BRI E SR, AR S5 Bil . BEAROME . dh i OMESE T T e
TIRRFBCR, Al il feit s EoR kA e 2 oA RT
PP I, s AT IMEMAETHIER PR GG, Bafix % M AT &
XA A A ML A SR BOR Al 2 8 BT I B RE
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