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Abstract

Taking the 2010~2019 as A research sample, this paper discusses the impact of green innovation
on enterprise performance and the regulatory role of government subsidies. This paper studies
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the regulating effect of government subsidy using the fixed effects model and considers the mixed
effects model. The model uses the return of assets to measure the explained variables, and focuses
on the impact mechanism of green innovation and government subsidy. The conclusion of this
paper is that green innovation has a positive impact on enterprise performance, and under the
condition of controlling other conditions, the positive relationship between government subsidies
on green innovation and long-term enterprise performance is not obvious, and even shows a neg-
ative adjustment effect.

Keywords

Green Innovation, Enterprise Performance, Government Subsidy, Fixed-Effects Model, Mixed Effect
Model

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

TR LRI SR, PESFCHSEE KBNS R KRB, SRR RN N RZ
BRI “2RE” 5 “AT7 FIRR. SRR B, RS SR IR S A R e, IR S
mACERN B B 5E . R IR TGP AT A BRI S PRI AT R AR 2 RO JE AR BRAR, A fer SR i vk
IR NEVHIE K Z A A8 78 JHRE[L] . VT AERAE AV I8 SRR 5 KAk DA R A B /M 1 TRV
IR ) B A T — DN AEAE E R . VA RE R4l LB SRR NEE bR, NAZIELRTT
RS (RIS SE B AL 1 B A, BEBT SR BB oA T ket R I A 012 . SRt tlFi e ie k@i
BE i FE . RGAER R D3 IR R . DRI, WF 7E SR B8 Gk A b G 1 s i L B A 2
KEJER S DL S I SE R o

H TSR A KR P RIS B CEEERN, BUN 2@ #he b4l gk 17 Skt 3,
TXAE AT DA A Al b T2 L QI8 BT s SR (1) AR 3 0 DL K BRI S B A e I U TR, B S BURF MBI AE
SRS SR BT E SR 7 BB, AR s 55—, BUE SR
SR QIET . BURFAN S ML Sl 18] (1) 98 R T b, ASCHRTE 1 ek B8 5 Al 83008 S A FEAL A
B, @I A BUR AN R 2% L RET 5 A Al SRl TR R 4 B R IBUR 1 e A BRI BUR RIS 5
W
2. Bip T SRR
2.1. BeafFS ISy

KT GBI 5 MV SRR 78 E BAAAE SRR BE 770 5 2 AR O B0 =Fh . Bt
PRI % E BT AN DURT AAT R R AR AR 77 228 AR, 388 e BRI 2% o i L W] DAl 03 T 637 R 4,
fem R IXHAMS 5. RE SR R DA SR A A OGBERE 1, T T DA i 2 2 B AR ) ¢
SRS AR A BRI NS BT A BOAT LU R S SCH AR, 10 HL AT BLBRAS Y 2
ffIf5tE. Dangelico “5[2] %% thBIHTREMS BE = BRIEAI F A A RPEIREA, A B T4 SR 5 s
fifp S M S5 [ B3 X Ly G b AT T R I € BB E 63 A2 T 9 ROPAOR A SR, b o A ARG 4R
#, ARTRESVHS. Zhu SATESH R, SIERARNGEaTSMEA, ML -7
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T IRES e A, A BT R AL AP SR BLRAS . Phan SE[S1IA g i b AE St 4 0 G s 1 1 A
RERMEROFIR . SRR BT A S AT EVERIRE ST, REH BV A SE 3 A BT BRAR &, 15 A SRy
M 05E 4 1, I EHEA SRR FFEE T JET 0, PR DU BB

H1: SREalE kS A E .

2.2. BUFMNEOETER

Nola [618F 7T A B BRI T bk N GIFTT 51« 7 il S8t 1) B HTE 3 5087 i 0T R B RS sh# A
e 2t A H]. Spence [713 3 7F 78 A WA AU X A MV SR T ReAS 1 A5 38 BLARAE I, JFREA Rk 4
M BT FUAEAE B U, AT B e ALk BT ST s (AR . Tzelepis S5 [8X R R A MV EAT I LA
BUFANIIAIA 20 b 288 S0 ERAE I, M SOE RIS E BRI R . T BOIAA, =i
ARAMV B GG BE ) T ZRIE T O AL P iE S, BURT ROZE 580 VA RN N B Tl B
QBRI IR R B RS I LTI 5 2 (B 577 th o 25 PS8 [0 38 xof v [ (K 70-#r »
I BRI SS Ao lb 81577 H A A P 2 Bl AN /KT 224 T BLIX () A2 4, M TR — € v AT
FAF Bt AN KPR _E TR T T E WIOTFR T R, MR FCES RORE TR s 4 F 0 i
Wt F L1, BUF AN #E A AR BT BV AR A AT T A SEBUR ANBR S Al B AR 3l
REATTRER) . FET I, $RH UMK

H2: fEFH HAB AR DU, BUF A 2R 60 018 5 KL SR R IE A OGR R AE I IF AR,
FEIE T RERI ST .

3. HiEtE SSUERE
3.1 HRIEFRSHIERIE

A SCHEHL 2010 4F % 2019 AEAE FIGARIIN A B BT A BE TR N R A T iR R e v A
AR, RYHEFEARBAT IR 1) SIBREFCR; ST, *ST AR A 2) SI5RE IR 4t
I AL s 3) SIBRET TN A A S EARR AR 4) vl E s, T A S SAR BT
1% 99%I7KF LT T Winsor2 4 R AbFE . B 23R1F 373 FAFEA A A1 HLTt 3731 S5 MME 1 E- ¥4
BREHE - Forb, A 2R e G 20 SRR T ] [ SR A= (CNIPAY), BURF MU A At AH 5@ HidiE 35 Sk U5
T H 2 245 (CSMAR)

32. TEMESHA

YR AR . GT(FP). H TS8O - S80 E e br 2 AL Q {A. & Ur A .
PP AR A AR . P R IR 2R B A SR T R T AR, tH RS AR N, R
AEEME . ARSCE S Ma SE[12]1 )7, BB PRI s A A SO IS, 0 ROA. ROA K, #
B A ML G R0 T

fRREAR B . 4408137 (Green innovation) . T4V &% € G157 0 B 5 B TV HERGE A BT e VR4
WENTE o AE X B 7 VAR AT e (0 SR W, M LA A5 W0 A I e il S € 3 () SR AT 6 A0 DL
AL S Bai [T 7%, RASHETRIFIGEI 1 BE SR Eok T S48 0 .

WA . BUMAMEI(Sub). A SCR A BURF AN G 20000 1 5 SR X ok i & U+l o

AR R . AR BTN L LI ARSI T H . A SOERIU B (Size) . %7~ iR (Lev). 4
AV AE#S (age) ~ Al B (Growth) Fes 85 i 6 (Ros) 1 Ay da il A8 i, H7EAS A ool N AF B (Year) K2 HUAE i,
DA AR RN o R B I ik R % 1 BT o
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Table 1. Variable definitions
F1 TEEX

AR AR AR BEMTT g E
B fiRe AL & A58 FP F R B A
fil R S B Gl B R FE RN 1 HLE SR
WA E B Sub WUR AN G AR 1 3 E S800 %L
b A Size ROBE (10 AR XL
B AR Lev IENN TN SY s
— Al age age X SR A PR B0 25 Aol B8 — A IR I 1]
AV A A Growth AU ONE RS
BRI 2 Ros B ANEE B
AR UL Year A AR B
33 RBGE
SRBATIRE, MR 1. B 2 53 asR(1) (QFERUET A 4
FP, = a, + BGl,, + B,Controls; , + > Year +¢;, 1)
FP, =, + BGl;, + B,5ub, , + B,Gl,, xSub, , + B,Controls;, + > Year +¢, )

K1) @ PP RN IGIRL: oo FAnBFET; Controls; FoniZ L & £ RS FE R IIEIH R
Glig Rongx LT Suby KR BN &, RRBENLIRZT; Gy x Suby o2t Q1H S BUF AN 22

B R 1 SREG RSk (o BIHTN

4. SCUESTHT
4.1, RS

=03
5

RSN, R 2 FIRISAEBUR A B A5

% 2 N FEAR AT RIR G, EEUGREAR MG 6L F HE & E N 0.114, brdEZ A 0.377,
NAEN 2,944, F/MER O, BRI SRE LR REAFAEREZS, BABER EEREARM RS
BT SR AT A T IR AR &5 o T BCRMNIS (R 4018 14.56, brdEZE A 4.990, fix KfH M 21.68, f/IME N 0,
W BA O ISR A AR AR R B A FH S i A AE AN [RIRE A A b (R SR A5 I Ok U ) ZE BEAS AR OK

Table 2. Descriptive statistical results of the variables

2. TEMMERMSEITER

A FEAHL() HfE bRtz B/ME SN
ROA 3731 0.0498 1.857 -30.69 108.4
Sub 3731 14.56 4.990 0 21.68
Lev 3731 0.523 0.617 -0.195 31.47
ROS 3731 0.00365 3.667 -103.8 149.1
Growth 3731 4.712 243.9 -0.985 14,883
size 3731 22.34 1.329 16.16 26.66
age 3731 17.15 4.145 5 28
Gl 3731 0.114 0.377 0 2.944
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4.2. XM

1% 3 7 Pearson MO 1 EAREIATHIOGHE DT - KIS KR, SREOANH S ML SRC WAL
FERFZR VAR R R W RS B IR A A R A&, RN B OE R R SR R,
QU 5 A SR AR SC R H0N—0.003. AV AUBEXT R (L BT A 2 A IR R, b R S 4
QUHTZ A HIHE R R % 0.155, BIARMVAARAE 19%H) 2% /K-F B S E IR SHIRUBER # Al m]
REEE A B AT e B, Vif BRI IR 1.37, &/MEDY 1.01, i/ TH2kikim e 10, WHIATE
fE R E ) 2 AL,

Table 3. The correlation results of the variables

3 LEMHEXMER

A H 1 2 3 4 5 6 7 8
1. ROA 1
2.Gl -0.003 1
3.Sub 0.088***  (.115%** 1
4.lev  -0.363***  —0.013 0.085*** 1
5.ROS  0.670***  —0.043*** 0.001 —0.293*** 1
6.Growth ~ 0.119***  —0.029*  —0.058***  0.042**  (.095*** 1
7.size 0.097***  0.101***  0.369***  0.328***  (.155*** 0.026 1
8.age  —0.104***  —0.021 -0.020 0.029*  —0.041**  —0.004  0.175*** 1

TR wex ] owk XN IRORTE 1%, 5%F1 10%/KF & 2.

4.3. B354

[ATEE . REARBREAT LM A, LM KGR rEREREA< 0y 1.0000, BHIL/E “HRERIH” 5
“EENLRAN B 2 ] NAZ G IR A IRl R o AR “RENLARN 5 E O8RS 2 TAI R Hausman
I TTE, s RAHERERER Y 0.0000, HHEL R RENLACN BRI AR, RILAE “ [ 2 AN 5
“REALEON.” R (RIS IE [ O AT . il S = RS IR T i R R P A R, R 4N
=MRB IS HAL TSR

SO QH S VSR 9 4 F, BB (1) R (2) 2 TR A RN Al A 25 5, R (B) RIS (4) 2 [ 52
ROSEAI AL, R (5) MY (6) i BEATL ARG Bl 5 3R o B ()R 1 Sk Cu BT Mk BTG M 4521,
ZREQUHTAE 5% 22 /K XA SUCRA IR RN, Herh SR et B2 a1 R 80 0.00423. BiH
Al T 2 (L BT B A T b S B v, RIS HL 75331 1 38

BUFAND R R o Qi3 4 FFros, R4 T BN 5 2% GBI ) 28 B30 1 b S8 1Y
SR, WU 5 2% L BB A2 HLIHE 10% 0 2 2 7K EXHI A SO RA T m 52, He b I Ok I
55 R A A 58 BI04 189 2 08 —-0.00195. 1t WU A B ££ 2% G G157 5 K Ak S 2 TRV 56 &
HORSE T SRR AR, SR 1R H2.

4.4. REMRE

1) Bl A A SO F i B IR R FE (ROE)TE A AR ML S (ROA) 1 B e As &, EEB AT A1
grir, GERINAE 5 Fon, 8RS RIEIAEE F2 — . IEMS et e 7 aksuk.
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Table 4. Results of the regression analysis of the variables
4. TEMEVESRER

AR BR(1) HR(2) B (3) BiAY(4) KR (5) HLRL(6)
Gl 0.00363* 0.0305** 0.00423* 0.0333* 0.00363*** 0.0305*
(0.00194) (0.0140) (0.00143) (0.0170) (0.00136) (0.0164)
Lev —0.0453*** —0.0481*** —0.0466*** —0.0523*** —0.0453*** —0.0481***
(0.00355) (0.00453) (0.00249) (0.00350) (0.00259) (0.00351)
ROS 0.181*** 0.190*** 0.180*** 0.187*** 0.181*** 0.190***
(0.00796) (0.00851) (0.00650) (0.00840) (0.00664) (0.00830)
Growth 0.00522*** 0.00570*** 0.00502*** 0.00549*** 0.00522*** 0.00570***
(0.00109) (0.00104) (0.000981) (0.000774) (0.00105) (0.000784)
Sub 0.00132*** 0.00143*** 0.00132***
(0.000165) (0.000118) (0.000124)
Gl x Sub —0.00182** —0.00195* —-0.00182*
(0.000832) (0.00104) (0.00101)
size 0.000952 0.00144** 0.000952
(0.000780) (0.000617) (0.000630)
ade ~0.00102%** ~0.00102%**
g (0.000166) (0.000177)
Year i i Eatl 21 i Eagl
N 3731 3731 3731 3731
R? 0.481 0.518 0.482 0.514 3731 3731
Standard errors in parentheses. “p < 0.1, “p < 0.05, “p < 0.01.
Table 5. Replaces the test results obtained by the explanatory variables
F 5 BMWERTERINER
A AL (1) 1A (2) HEAL(3) AL (4) A (5) HiZY(6)
Gl 0.00371* 0.0362** 0.00436** 0.0396* 0.00371** 0.0362**
(0.00201) (0.0150) (0.00168) (0.0189) (0.00159) (0.0183)
Lev —0.0472*** —0.0496*** —0.0485*** —0.0543*** —0.0472*** —0.0496***
(0.00361) (0.00447) (0.00252) (0.00411) (0.00269) (0.00396)
ROS 0.186*** 0.196*** 0.186*** 0.193*** 0.186*** 0.196***
(0.00830) (0.00863) (0.00714) (0.00948) (0.00734) (0.00918)
Growth 0.00809*** 0.00872*** 0.00788*** 0.00850*** 0.00809*** 0.00872***
(0.00139) (0.00134) (0.00104) (0.000868) (0.00106) (0.000847)
Sub 0.00154*** 0.00166*** 0.00154***
(0.000174) (0.000123) (0.000128)
Gl x Sub —0.00218** —0.00233* —-0.00218*
(0.000888) (0.00114) (0.00112)
size 0.000814 0.00136 0.000814
(0.000794) (0.000897) (0.000877)
a0e —0.00113*** —0.00113***
9 (0.000171) (0.000224)
Year i i 21 21 i i
N 3731 3731 3731 3731
R? 0.471 0.516 0.473 0.512 3731 3731

Standard errors in parentheses. “p < 0.1, “p < 0.05, “"p < 0.01.
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2) IR NG UG o 5 R I ERRT RS SRE A3 i RO, PR R R A I S0/ T BURT b Bl T
ATEET, SR 6 s, SRS IR SRR R — 2.

Table 6. Results of the delay effect test
% 6. BHESAARILGE

g (1) B (2) 17(3) 1 (4) 17 (5) 7% (6)
ol 0.00363* 0.0164%** 0.00423** 0.0197***  0.00363***  0.0164***
(0.00194) (0.00491) (0.00143) (0.00492) (0.00136) (0.00542)
Lev ~0.0453***  —0.0502%**  —0.0466***  —0.0541***  —0.0453***  —0,0502%**
(0.00355) (0.00446) (0.00249) (0.00353) (0.00259) (0.00350)
Ros 0.181%%* 0.188%** 0.180%** 0.185%** 0.181%%* 0.188%**
(0.00796) (0.00833) (0.00650) (0.00851) (0.00664) (0.00850)
Growth 0.00522%**  0.00551***  0.00502%**  0.00527***  0.00522***  0.00551%**
(0.00109) (0.00104) (0.000981) (0.000819) (0.00105) (0.000826)
Sub 0.000923*** 0.000927%** 0.000923***
(0.000143) (0.000178) (0.000171)
Gl Sub ~0.000923*** ~0.00113*** ~0.000963***
(0.000321) (0.000331) (0.000362)
size 0.00211%** 0.00261%** 0.00211%**
(0.000750) (0.000668) (0.000705)
—~0.00115%** —~0.00115%**
age (0.000167) (0.000178)
Year ikl il ikl il el kil
N 3731 3731 3731 3731
R’ 0.481 0.512 0.482 0.506 373l 373l

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

3) MR, L [ VGO0 SR P P2 [ 5 AN AR TR, DRl HOKE [ 5 28N R S SO IR 45 RO,
U EEAT B A, S RASIR AR AN, AN R RN AR R AG 6 2 R — B

5. & 53R
5.1. &g

FER R RNTST, AR O, =ML SROEH SO B R, Bk, ARSOREE
2R BT AV SR LA BURF A Bt G (G137 5 b S8 8] 5% FR R4 . A SCis B A
FtDUL . BE T AN S AR O3 BB XY R A BT IO A R BEAT T SIERT L, A BUT 458 1) dlkifggts
QBT B TR LSRG 2) BUFHMDFE SRt BIH 5 KA TR0 2 18] 1 96 & Hh R AE S A i 1 1

52. fIRBR

MARNE I EERT, AL B B e B S R R B, ARt R SRR T B S 1) 2 1
TR I BIHT A Rt o FLIR, A AEZR QIR /) ENGZBNE 2 (0BT, AL L3RS 2 1K)
ZHOTHIR, XA DA R (e b s L BET e BRJE, R RV BN R NAZE VI OE S s G B A
B ORI DR B BUR AN, 5 BRI R BUR ORI 2 BE 1 2% CLB3BT A R e, T A A b SR ) A R i

MR RO LT S BURT B Se % AL SR (L B3R o B A M A JEH P S 8 sk B HE S EA%
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