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Do government subsidies effectively reduce corporate carbon emissions

Evidence from China’s tax survey

CHEN Xiaohu, Al Hongshan, LIU Yuhan
(School of Economics and Trade, Hunan University, Changsha, Hunan 410079, China)

Abstract; China has steadily expanded the scale of government subsidies to firms, raising the need for a clear evaluation
of their environmental regulatory effects in the context of high-quality growth and economic restructuring. Using the
National Tax Survey Database (NTSD) , this study investigates the relationship between subsidies and corporate carbon
emissions. The analysis identifies a significant inverted U-shaped relationship between the two. Mechanism tests reveal
that fixed asset investment is a critical channel ; subsidies drive substantial expansion of fixed assets, and the growth rate
of these assets also exhibits an inverted U-shaped association with emissions. The heterogeneity analysis shows that this
pattern is more pronounced in wholly state-owned enterprises and firms with weaker financial conditions, where subsidies
exert a stronger effect in reducing emissions. In addition, greater administrative spending weakens the carbon-reduction
benefits of subsidies. These findings provide new empirical evidence on the environmental effects of government subsidies
and offer practical references for refining financial supervision systems.

Key words : government subsidies; corporate carbon emissions; fixed asset growth rate; administrative expenses

EEWA - HAWEFAE SRR E RSO “ S — AT 2 R IT A A AR YT IRSE ™ B A 2% UA 5T 28 K Sk Ak 298 [m) AT 5
(23JZD021 ) 5 FE 52 B SR 2% k4 T b 300 1 855 o A% A L R T 5% 53 % { B A0 2R 0% T AL P Al 55 180 A 1 T 26 W BB B S A iR R g ™
(71974054 ) ; 1/ HAARM AN T I I H “ 250 IR BRI HO 2L 7 3 1 e K e 5 3 A AT 7 7 (20231J10017)

FEF B B/ (1998—) , 55 T RI R BH N, TR R 28355 5 5 5 2 Be - W5 A4 W5 07 1) M IR BOR T2 R i

146



WEBSEIHF  BUFAMEA KT Ak dE D ok B F BALSAE 9 IERE

B 4 3R 22 Vi 1 R % | o 0 A A A 5 5
AT RS R R R 45 [ BRI %0 B8, T I
MR K J i E R Bt 35 28 5 B 1 [ s
AL THT I 5 7™ 0 P U T 7, JEL SR A8 % 4 R A
BSARA A EEUR R L, R E Y
THCT, BUR M 51 S A A7 © A 3
G IR 2 BURT by 7 552 Bl 58 B 8 UL [
Al & TR A Bk, B2 T s L
,2024 45 H 29 H, [E45 B B & (2024—2025 4
TRERERRAT B 7 2 , PRI LA v e 0 B 3¢
G SCREVTREIRHET H o AU P Ay 4 28I B BOR 1Y
R TTHS B e o 2 g fil e 295 S G4
WA RER I K5 IARATT, I A E B A |
RIS AME ARV i 3 %
FOSBUN B 5 5 a5 5w T, AR E X
EEUFAMNE AR E TR Hik, BN
FNIG S 55 BE 75 A S IR € H b, 30 3 Al
FHT A B BUR 91 R, i A& L5 BOR e % ¢
eV E Y C N

HE 5 S EATUE B, UM AN Y RE A2 T 2 &
TR AV IR BE SR W e, R R R
TRFEIE R AR Ry 01 41 5% 4 BB 1 45 5% % 4l 1Y
W45 A0 o B IA H AR, 51 S Al
NGO RIRSOHAR Al T5 Y in B4R i
BT R MR AE S, s T W A i
SRR Al BE A B DA R DT 38 o 4
WA E 5] 012 AR E e RE S 2 R AR
BEIARERA KU AR B 2 M BT, R0 I A BE g 1
SR AL 5T AE (CSR) {7 BB 8= 9 AR 1, 3145
eI ) il A6 1) P R CSR {5 B R 1
A A TR 2B T > Wi,
BUM AN 7E — R LS4 T B A4t & 3%
AT 3 Al 7 55 R 5% R | 2 2 BOR 1R
A H B AL AR TR 2 AN P A A 2558

ORI, BRAT SCHRT T U AU ) 52 1) 1 A 35
—EZhe, AEE RS TR, A BUG MY
HARRER B BN ROR, B SR AEH™ 7, B
Je AN EALHI AR T R Y TR
YRR 554 A 5t [ R 9 A7, BORF A AT T B0 56

EAEY 152 A priee e 2 NI DO - YN T(187 7,2 oo &
AT FBe A AT 51 & ™ B« F-H" 3
G0N TRl BURF R OGRS A A R A
FFR AL B oAl PR L AR A AU | 9 T
B IR T BUR AN RS R i 2 HaR 7E
GEA R, AN T ARG | & < BN A5 BE
SRR 5RO XTS5 IR R s R AR R
AR TR BT IR R Al AU PT B 2 8 S VRl
R E T ], b ot 55 sl AR ™, S5
HNHE B A R IF o 77 A U AR ) B E
A4k A 7R RE AN rf 3R 25 B A S R AT
SRR o R T e E R AR T BUR 1
BRBOH . B e, 78 BSR S e R I i
R EARDEL A Re 7 L AN, BRI, &
B AR 2D 1 i RO 23155 K T e R T 4 B
7 AT R Ak A B RS L
B T BAMEA RN AT AR 25, E AT 1
BELEFE ARG A 32 BNl HE | e 4 5 BORMU ) 88 1A
IR a5 i — 250855

BRI, BUA SCHR A B8 BUR #M Y X 4l
5 Y HER A R M B8 T RN, (EARAFAE LR 3 4]
A Rt — D U 55— MR 5E 2 DL gk (0
T AR S5 XA A 18] 422 53 07 R0 I % 4l ¥
YLHERC 52 0 I 55 T 5 A5 1) I B R S IE
ZERMULIR 075 56 =, C A LRI 5E 245 8 T A
B BARFHG AR S A DL A AR A, SR
UM AMUGTE Al H A BAR 3 1] 55 3% 317 300 1)
W, B BOR AU T 2208, ME LA SE PR AT )2 1
PGS 5 = I SCEkad B AR i
BEAR TR /N A 2B 25 b i A
BR S BER K 2, e, AR SCEE T 2007 —
2016 4F-H = [E 2B 55 8 A £ i (NTSD ) KAl
TROUL S0 I 5 1) 2 Bk HE O T, 3R G 483 BT
ANl B HE A S, A SCE TR LT 3
AN ], DB A U BE 75 B 0 40 5% 0 £l ke
HETif 7 OBUR AR AN [ 28 7 i\l B HE 50 1) 5 1
AR 50 QRN BT 4 J2 5 4775 FH 3% i 25
e 3

ARSCIY 2 B ok S BERBAE LR WS I

147



P E A 2026 5 1 B

B —  AHBCT LIRS AR R B sl s 5 A7 Al Y F
G, A SCHEE T W0 5 h /Al i O B, R B
FERRAHE AR 5 YL I BB b, 75 BUA 4518 HE Al
2P AE R T BUR AN Al B HE A TE] A
TR U RISCR, X —RIAHHE T BN #M L
LMK R IYH W, WA A T h X T
BOR T HA MR TR &t ds . 5 = 1
VEFABLTI 7 T8, A< SC B IE R SR 95 4> 4 BE 38 iF
[ 7 B 77 50 2 BUR AN X Aol B 22 48] U
RS ) P (B R0 dE s 1 M [ AR R R
JE TR IZZ 58, it — 20 P A BOR U 59 7 FH 8%
A8 B AT 4 s A Ml i 7 I HE B A4 T B AR 4 A
HRS%

— EitHHE R ERE

B g SO Al O H AR TE T
GEUR AR IS A e R AR, B, A A AN
] J32 3 S W O Al 3 I Al A2 E B R
IR TR . BUM AN A S — Fh 5 2 1 B
RLE  HA 25 B i 8 B E 5 i D ae,
e bl LS TRl 2 5 R B Y AR 1,
TS5 IR, SR, B S A BN X AR 5
I T AR A A 3 A Ml K AN UG T T T R
HUEREY 5K, LR IR v M | S S Ok U £
= T BRHEBOK S R B T BOR )R
AT BUR AN 55 4l B HE ik 2z 8] 2 A 52 v A
FELMERAE A7 0 EE AT B R AR BE PR 5
e T

TEIR I8 2 55 WE T v, B 58 1 25 18 Wk i £k
( Environmental Kuznets Curve , EKC) FRig HLAG B %
Hif7 . ZFRISF - Grossman 2817 30 ISk H
WAV R GGG Y Z 1) <8 U B O Flh
2 NN AT BT E w AR R TS g g, (2
TRV IR B — € TS, 75 Bk P 28 W %
IS B AZ O AL 32 AT R | B AR B
FES RN, 135 T J5 R A7 2 4 Bk ]~
BETAZ IR A | 7R SORE XF BRI 5 A M e HE
W B2 24 R RAT M S e

ARSIy, BRI 55 A Ml Bk HE 2 18] 471
R U B OCR, BITEBUR AN A 3]« 43

148

7K Z A0 B 5 B A Bl HE A Dol S 3
SR, Bl 7 AN I 5 J3E 1A 380, et = 43 7 K 2
Ja AR RO TR S 3R R

FLRTT , 7690 8 B Be , BURF #0353 A FR
Aol T 1 5 g ) 0 A 5 A 9 5 A [l i R
B = 3 3 BT B0 OR 45 BT Al 2k 0 5% B Y 3
P2 R A ol T R G NV T R €
i A o055 5l AR LA B A Ml 285 55 E
HEAERR . 2B ST EIIE 13 — WA, A B
JRF AR RERE 0 ol 7™ o 5 B DRI A g A
PETLT Al A7 A0[RI 0 f
RACHYIE SR , Al AS 23 0 1 I Bi A e i = 5l e
AR R, eI — BB, BURT AU B i B
T AL BRHERE IR TS

RN, WG AN 558 J3E (9 R 232 T Al 72 7 B
R PRI LAY BT UR LR, (] IR 167 16 R U A2
AR PRI B, BT LL, — 5 T, o AR R R
GO, Aol 22 OF R HE TAR AR AR T A B 3R 3R
P LA R AT AR EOR , SO h TR
TR SRR T oK, Al 2 B BUR 23 AR S
MIEARSCTT ISR, S Bl I ah RS2 i, R B A
H PR SR AT K2 FEX — B B,
A RESTA B 151 AR EOR MR i #2245 52 B
LROEERL DRI, BT LR BT, AR

W R,
B H1 : BUR AN 5 AP Bk HE il 2 8] 47 7 5
UBIER,

Aol S BRCHE A 5 B % A A 4 {6 3 1 BE TR
R THS Y1 BOKF50  R S M, BUR 39T A
8 3 S 9B A i U By U R0, R
ARG B A B B By SR i HL A
B B THARER ™, Rk, AR SOA A
ol TR 7 BB AT BE 2 BARE AU 52 W Al B HE
A — TR

FLRITE , 7EA0 U 568 2 BT, Aolb 1 e 2 7o
AOBRIE A RIS /IN B )30 225 T T e L2 S T ek
HEEAR e Aol A 1 TR BORE AN T
S, DIRIEAE A7 SBT3k, AT 2 4
ol i R AR AL 7 T I BRI, IS 51 A



WEBSEIHF  BUFAMEA KT Ak dE D ok B F BALSAE 9 IERE

R U 25 S Bl ™ R 07 e sk
HEM, PRI, X — B B, 8 5™ BB AR K 3
SRR T Al 2898 FOHURE I 47 5K, A oll B HE A
SETI AT LA T D i Bl AR 00 T A R AN B
AR

SR, B EARF AU ) J3E A S 00 o | X A

SR AT BEAT B G2 A, — 7 I, Bl b Y < A

T, AR TRE 2 SN ™ A% < R b Al mT A 1T
FELE AT, SRR A K 22 3R A3 B2 ARG
AL PR S X A 8 8 A 58T, AT 2
HEMCbRIE . 73— J7 0, BREDRF SN, HoAt M 5540 07
(4 i ST AEAN T 58 AL Al R 2 (L R B HL ok
M2 BB R A 9 A R A B R
FRJE AT ) 20 PR IR S8l P 2% 5 b AN A
e R A TR A AR R 22 4
BB AT A B T 6 G BUR BA
R, Al 2 T8 5 A SR EER RIS &, LU N 2%
T SR EOR , [HAR I B R, S O T E
T PERREL R R B A R AR A U 5 AL B Bt
EF RS LB R s, H
SRWIRG 5RAR , B B [ E B 2
B T HARTH G (R e £ H2) SEH AL (4
AP EEARER ALY ) | AT BE A5 3 B T S L Y Dok
Do BRI B 1 E B A, Al BRHETR
SIS THE B 1 s AR AL R IS AR
DD T LA DA 1 A SN 5 45 A A 1 B
PR BT R 25 2R BT B3k oA, AR S04
0T B

fBeise H2 « il [ 7 58 7= 45 B2 BUR AN 52
Aol B HE I P B B GE  BAAROR A, BRI fiE
AR Aol 0 7 87 I, T [T 5 W R
AP BRHERL Z T A a8 U BUG A

BRSO Al W 55 52 H 2L A G
B AT 4R B 22 R BRI LT SR Al
WV 55410 3 3 6 e 2 08 W 4 S I B BT
QNWIRSE P T IE 5 i, WRLE R Sy 1 AL T A
(), LA 5y 51 ke E B R R, ol T4 9
FRA B A R w0 2 B 7R BT 6 6l
F B Z AR AT A AR AR

LRSI AN Y B S T RO ML B AT
AR B Ty L5 K B4 S SR AN, I A 0 9 s
RN R R —A B HEZE R RE

FAASRE A SCA A B 2 i 3 AN
TH R0 A RRHE S . BUBERIN | B R0 A BR -
o 58, Al BT G 1 B % T 2 00 5 T
SO ERRIRES RS E S A R R Y
F AR A IS 51 (9 £ Bl AN A
T PRI YR, S B S 8O IR R RN
FEELEE A, T B UK HaR B
JRF RIS A7 4 B A3 T R A B 4 A, TR 4
J2 B B R % 4 E AT IR SR B
B THORYIE ., W, d P4l o] 54 R A R
(1, 243K P28 TR A BRI B I, L3 o T AR
FHTFERE BF &R RE B s A OGRS W4
JE A g € A BT AN AR TG I R, B o AR
R Al 3t 26 T 3 o I AR AR 5 A T & AR T
LHETFBORIRTH A BER035 W 55 Be 1, EL#2 B AR
TUWHER SE B, e, B TR U X 4 R
FH Y MR B R e ) Al o T L LR S R
SRBURNIEYFB, B« FH7, m & F AR
TGRS - AEL R B4 9 U, AN AL 2 40 3 i oMb 1) 3 3%
By, 255 A A 3 3 B0 AR PR ROR B AT IR BT 3R
TEM3hF7, B R0 4 3R sk By Xk LS B, 3T
LR s A SR A R R

fB5 H3 . Alb & HE 9% 5 A B HE AR E A

— HRIET

(—)HALHELR

ARSCWRFEREAR B ) ) B0 45 1A A 50 T
(NTSD) , I X 5 Hs 047 7 AR b3, 37 8, [ 4
Brandt 25 {0 6 2007—2016 4F B4 % 11 %
a5 I T AR S AR VAR 9 Aol A i AARRS
TR AT 2 50 S A X AN R AR 453 £ Ml
PP SR, ok, (S S S 2 i
SO IS RS A P E AR TR 2060 ) KE Al
FL Ty R 9 T Bt e o R R, RS
ARAEATA T Al A5 20K A B #4708,
T AR SCRT 5 B 4

PSR 6 FREAS v m] R A7 A 1 5 ik S d

149



P E A 2026 5 1 B

SRR I L AR SO S B TE AET T HLAET y
T REREAS B DA b B . D5 Bk B = 4 B4
MHREAR ; QBIBRAAT & 2T EA I i e A 4
SE BT R I B S YRR A B ol A (B
T, XA A AT 1% F199% W4 FEAb SR, i
A BE AL B 1 ] STATA 17 B PF5E %, 7E 2t
AR RS 2 625 434 AWEAE

(Z)RAEFRE X ZHA

SR G 36 R AU 5 A Ml 5 HE B 1) 2 75 A7 7
8 U B ASCAEEA SRR 09 L
HHRBORY

C, = a, + a,Subsidy, + a,Subsidy, +
a,Controls, +v, +v, + &, (1)

e AL AR (C) o ASUR%
SEGEEAE S AR H s S MOk 45 A (i E g
TRREEE 2060) , 465 A Ml 5 4F 4 AL SR At g B IR
A BRI B 51 0 i) e A DAy o L B HE B A
SMBOSHBOE G2 ARl 24 3 S B HR

i Rt U AN (Subsidy) , LA 4R
K H BUSAME A B BOE XRR  Rs AL
N RBURN A AT IO T AL T 2016 4F FRARE
PATHEBLROHR S ) | BT 00 388 B 75 47 B N R AT
SERGETT, ] b 5T RRHE ORI B R, P 7E
e b AT B DA 0 24 30 e HR JECFS) 7 S D,
A S o] R A T REPERAR

Controls H— FRINEH LR, AXSHECH
SCHR A M 7277 R DR AR o Ay 4 1 A s A
WBE = AR (Lev) , TR AR KL 5 4F R AL
9 HLAER R 5 A B8 U ( Cash ) AL 2B T
BB 5 Al B BT B L EDR 2R 5 A ll ]
FEGE T A H(Fas) AR RE 5877 AR RS Al
BLBE T Y LU R 3R 5 R 28 (Roa ) , AL
A 55 AP 24 58 7 S Y L (R R 5 7 A
J5i (Soe) , A Bl A P Al B 1, IR0, 3
BE PR 2 AT R XA Ml B HE ™ A R, 45 1 e AT R)
PATE— 5 R b 2% ff 3ot O 72 &k O 12 ) AL, ()
7 FEF Al A A N T1] 9 72 At 23 %0 o B 45 2R 7
FESENR AR SO (w,) FHIHE] (w,) 2800 3T
TR, R 1R TR R RS

150

x1 TEHRRESRIHER

i | R | WM | ks | RoME | PR | RO

C 2 625 434 | 10.849 | 9.201 15.295 | 25. 054

0
Subsidy | 2 625 434 | 0.582 | 1.508 0 0 6.673
0

Lev | 2625434 | 0.552 | 0.306 0. 602 1

Cash |2 625434 | 0.041 | 0.228 | —0. 666 0 1.421

Fas 2625434 | 0.192 | 0.224 0 0.103 | 0.913

Roa |2625434| 0.018 | 0.115 | -0.520| 0.006 | 0.492

Soe |2 625434 | 0.454 | 0.498 0 0 1

ST MO AR SORRS 30 10 b o
RETEZ TR (cluster) WHE , BLAM, WS
JH STATA Hiff) Utest fir %X [ JAZ5 SR AT KRB, 1%
i RE RS SRS U 22 i 2 ) & 5 LSS AP AE U
IR

= FEER5 ST

(—)RAERMBPLERE S

T2 RAEFEART I BIEZER, KR 1 AR
A A T8 5 A58 R I TR) [T s A0 R IR IR b Ol
(Subsidy) 5 FH:AJ7 T ( Subsidy~2 ) % 4 b 5k HE il
(C) WYITALE SR BB 2 Sy itk — 2D i A A 1 28 5t Je
I EE R BUR AP Y 2R B THE I TE 19 K
V- BRI HAP D T R B THE Y TE 1% K
- 2R A WD B T R R 5 Al e HE
2B R U BISC R, b — 2Dl B 3 4 g
SO EETHT PP 90 R Bl 4 ) A 1T 0007
[E1 [F6] 5 S80I, A% 0 fifk R 722 B 1) 2R 80T ) R 35 1
PR B MRANE AL i H 15 2 HE,

F2 BUFHIES ARG U RQK

At RER 1 B 2 KAl 3 A 4
. 2.335 ™ 2.044 " 0.288 " | 0.284
Subsidy
(0.016) (0.015) (0.013) (0.013)
Subsidv2 -0.220"" | =0.197 " | =0.026 ™" | -0.026 "™
! (0.003) (0.003) (0.003) (0.003)
Lev o 2.241 o 0.787
(0.023) (0.026)
Cash o -0.659 o 0. 164
(0.025) (0.022)
11.298 ™ 1.007 ™~
Fas — —
(0.035) (0.044)
5.015 ™ 1.119 ™
Roa — —
(0.058) (0.054)
s -1.367" -0.017
oe — -
(0.015) (0.016)
cons 10. 065 ™ | 7.327 ™ | 10.748 ** |10.105 ™"
- (0.009) (0.018) (0.003) (0.019)
AR E B 1 4 Je &
P ] 3] 7 280 4 i = &
R’ 0. 042 0. 126 0.708 0. 709
N 2625434 | 2625434 | 2625434 | 2 625434
F 36 831.07 | 32 450.91 729.79 454.55

TE: ™ FORTE 19 WK B3 155 N AR R, A0 AR iR
ZE e AV AR



WEBSEIHF  BUFAMEA KT Ak dE D ok B F BALSAE 9 IERE

Wi STATA F1 B9 Utest iy, I A THERES 5
IS BRI AL B RDR R4 A U BUC &R, Horp,
B AN A B HE B E] U BOC FR A 50 45 2R
7%, Utest [ p {4 0. 002 68, 7% 1% (17K I BEM
TR RS, M B 5C R AR R I SEIE (0. 284,
p<0.01) 5 ( -0.061,p <0.01) AIHFIE, HARAE
S 5. 499 47 LT UG I ) BRI L ( e/ IME
O, KA N 6.673) Z W, #E— L UL T BUR b
W5 Al B HF i Z T A £ U 56 R i HI 1533
FRRBALE

(=) REHAE

FEUERHZE R EAIE TR R Hl, M IESSHX
—SEIEH AT SEVE A SO 242 B kAT RS Al
K 5 — O T G Ak T Y DY A P TR, e ) 8
H T 77 5 Ml Heckman P25 2 AT B B Ad 11 26
SR AR s S = N A A
25 LB e P SR ISR 5 5 T, A A T R 5K
IO A b, E— 25 AT M 5 N 1) 52 Y T
ROV,

1. A AMF A

(1) THRARS., ZRAET LR EHAEE
ANFIRERE RN AR X A SO &, P9 A P TR
TR T A BRI RS BUR MU 22 18] 7] GEAF7E 1
[ PRS2/, BRIVl A 8 T RE 52 W) UG AR I X
£ AN BB KN, RS H TR
A1) Fisman %577 R 80 T BURM M5 O
DT R E A S ST AR BB EAE O T HAZ
EPTE AN, DI RR R N AR TR, B
PRAUEA LT AN ISR - 56—, BUR AN 9 4R B 17
P YIE RE 5 e R AN U 2 A AT L, 45 A
WA B A A AR A ) AT DB 5 55— BURF B
W AT BEAT I (A 23 B4 2 B Al AT o Y
N, T RASE A OGS I 2 3 fE i 5 A 6
IR T,

R3S GEAL 6 R T — B Bl
S SRR BURN AN FIBUR A J7 350
H T AARRITE 19 KF BB FIEMAX, B F{HY
KT 10, B _BrBemlFEA Kleibergen_Paap rk
LM St Ml Cragg-Donald Wald F 411 &37E 1%

K AR T R s, R T HAR R A
B, BT JErR T RS B TR BLAY 1) 45
R BUR AN PN EL Y R B THEAE 1% KF B8
FONIE AP I B R B THEAE 1% KF BB
RGBS UE T SR AR I X ol B HET B 18] U
TS

(2)Heckman W5

A — % ] Heckman W25 2 A7 4511,
BEMRUREAS B R R B A T ik . BAA
AR 55— M EE Probit JE#E 5 F, THEL 0
KIRHTEEAR (IMR) |, FT LRSS Aol A SR AL 2
T2 EU AN R o FAER E Probit J5 F i
AP 8 7 2800 2 S A i 22 , e AT
ARt AT T [T 2000, 55— 8% MR A
O AR N A SRR RS A AT [, UK 36
BRI 2EXTZIE M, TR (2) FOTRE (3) 70
BN R R BRI R

Probit(if ., = 1) = By + B Lev + B,Cash +
B,Fas + B,Roa + B;Soe + Industry + Year + g,

. .2
C, = o, + a, Subsidy, + o,Subsidy; +
a,Controls, + a,IMR + v, + v, + ¢, (3)
x3 NEERE
AR R .
- =+ — Heckman Bk
First stage Second stage
AR
- TR 5 iR 6 iR 7 iR 8 HR 9
Subsidy Subsidy™2 C Probit C
e P
Subsidy o o 24.87 o 0.282
(1.137) (0.013 3)
- P 7 o
Subsidy2 — — 4.811 — 0.0259
(0.232) (0.002 5)
ook
1V_Subsidy 0.336 — — — —
’ (0.006 45)
IV_Subsidy™2 — 0.339 — — —
(0.007 46)
Lev 0.0434 *** 0. 169 *** 0.528 *** | 0. 152 *** 0. 376 ***
(0.00398) | (0.0213) | (0.0417) | (0.0044) | (0.0269)
Cash 0.0241 ** 0. 128 0. 181 **% | 0.019 *** 0. 116 ***
(0.003 28) (0.0172) (0.0339) | (0.0045) (0.021 8)
Fas 0. 0538 *** 0. 224 *** 0.744 *= 1 (. 131 *** 0. 662 ***
(0.00753) | (0.0409) | (0.0725) | (0.0065) | (0.044 4)
Roa 0. 376 *** 2. 159 *#* 2.211 * | 1.006 *** —1.550 ***
(0.00913) | (0.0501) | (0.137) | (0.0109) | (0.0740)
Soe —0.009 11 | —0.068 6 *** | —0. 120 *** | 0. 043 *** —0. 128 ***
) (0.00253) | (0.0134) | (0.0259) | (0.0028) | (0.0158)
—3.279 ***
IMR — — — —
(0.062 6)
cons 0.348 48 *** | 1,576 87 *** o —1.246 | 15. 682 ***
- (0.004 83) | (0.02549) (0.0117) | (0.108)
AR S L 2 e i i 2
ATl 5 0 i I = 2 i
R ] 5 5 80 2 2 2 2 2
R2 0. 654 0. 649 -1.956 — 0.710
N 2625434 2625434 2625434 | 2625434 2625434
F 769. 86 678.78 179. 18 733.78

T ™ FRIRTE 1% WK B W3 55 A RiE DR 1030 A bR i i
ZEVIAR I P R R

151



P E A 2026 5 1 B

TIRE(2) AR if, 0 AR AR
SR B R $0LAZ & 2 R 1, A I ER 0, Industry
M Year 5350247 Ml [ 7 20 R B 8] [ 5 R0
A i 5 v A B e AR R (3) v, R R
ARIERE A IMR FRREAT R

3 EM 9 BIR IMR 7F 1% K F EHA ST
W RS AEREAS B, IR, fR
B O JEIR B 45 AL WA BT AR I B FEF- T A
1% KF 1 2, HRBCS SR —3%, Hit,
Heckman PR Bt [m1IH 45 R E B, 2 IEAEA B 3R
PERRIRZZRN T , Z R Z5 ISR ST

ZR TR TEHERR 9 A PR RS TS B A
e i Ml B HE AR U RS i) B4 2538 45 98 BT, T
T R IT 45 AR f b

2. EHBBBLE

B S BEEE S RIZR B ia S5 Ok IR 4s
AP EBETE R B 20600 , 85 4 b Bk 04 5
KN CO, B BARHERCR , 25 5 0L3% 4 L7
10, S5 SR, BUR AN R AL THETE 19% K-
R ERIE, HV I REUETE 1% KF L83
ot BB T A R R BUM AN 5 A
M BRHERL 22 18] (48] U 56 B ARIRTFAE

3. i R E

Al A /Nt T R X LA HE O A R
T At I AE R D, AS SO % Amin Y 1Y
B Al WS ( Size ) A by 42 1 248 A TRT A
[ EEE R L 4 BEA 11, 255 Wom | BUR AN Y
ZHAGHELE 1% KV FBERIE, P mi £
BUETE 1% KV E R R, U WIFE I8 T 4k AL
B, BUR AN 55 Ml B HERCZ ) A 481 U T G R

4. F & B R LA AR

ANTR 2 0 3 2 2 o [l U 48 S A0 HL s o 3%
AANTRI RS ], Ry e 6 6 A [ SR A o T BT
HINIG 5D B HE R A0 8] U TR 56 2 S 75 R f | AR S
o R [ 0 ) 2R 28 2 R 4 SRy A ol 2 TR AT [
H, BIAZER LR 4 BIR 12, 45 BoR, fEH ik
TREEWG , BUFAMES HAF W TE 1% K-
R ELJ5 1) o el A — B, U B R AR

152

A BRHE Z [ A 18] U BIOC R MRAS A

5. AT b —B 8] R A B R RS

AN IR 248 JEE 1 188 5 25500 4 ol P 2 e [ U 245
RIS E , by ik — 20 36 WU A0 5 £ Ml T
TRH B U 5 5852 1 A i, A SO P2 3 A i 7
ROV LBl _E I AT Ml 5 B[] A8 L E RO L
SBRAT M JZ i B s 8] A2 AR ) B[R] o [l DR 4
DL 4 RIS 13, S52R R , BUR AN 5 P J7 10
e 190 K 1 235, HLJ7 1) 5 25 ol )5 — 2, i
WA A0 W 55 Aol e R A 8] U 2 S AR KO

Lk LR fE 2 PR VERL IR T, BUN AN 5
HAP 7 AR BAGTHE A AT 5 Btk 25 PR 2R R A 58
FPEAE AL, SEME RN A A 25 R — 20, ik, AT LA
BURF AN Al BRHERCRA 8] U BB Wi X — 4598
TR

x4 HtEMERR

it iR 10 R 11 R 12 R 13
co, C c C
o 0.304** | 0.281"* | 0.284™ | 0.266**
Subsidy
(0.0142) | (0.0133) | (0.0830) | (0.0130)
. —0.028 2™ [ —0.027 9** | —0.025 8 ™ [ -0.021 5**
Subsidy™2
(0.00271) | (0.00254) | (0.00897) | (0.00249)
Lov 0.835** | 0.405** | 0.787"* | 0.787**
(0.0277) | (0.0266) | (0.199) | (0.0254)
Cash 0.178** | 0.202** | 0.164* | 0.180**
(0.0234) | (0.0218) | (0.0696) | (0.0215)
Fas 1.077** | 1.203™ | 1.007** | 0.921**
(0.0471) | (0.0442) | (0.116) | (0.0433)
Rou 1.182** | 0.717™ | 1.119* | 0.971**
(0.0577) | (0.0541) | (0.453) | (0.0529)
Soe -0.0179 | -0.0152 | -0.0171 | -0.018 6
(0.016 8) | (0.0156) | (0.0308) | (0.0154)
.. 0. 443 ***
Size — — —
(0.008 61)
cons 10.83** | 5.975™ | 10.10** | 10.12*"
- (0.0203) | (0.0829) | (0.063 1) | (0.0187)
AR B P B P P
P ) T 2 355 ML b= = = &
A1l —Ht (] . . .
e | i B 2
R? 0.707 0. 709 0.709 0.718
N 2625434 | 2625434 | 2625434 | 2 625 434
F 447.43 706. 05 42.51 451.88

TE: ™ 7 ORIERIRTE 1% 5% WK 1 35 45 55 N R b i i3
BRASIHY 12 Ah K 56 B bR i 8 25 35 28 b i b SR R

(=) AL 547

HRAEARARIE S 2538, R MR R P L
HHZCRAT VAT PR s — o2 A AL o 5 AL A A e e
TURPRBOR R, ML AL S B R R A G
F IR R R SR A RS AR AL



WEBSEIHF  BUFAMEA KT Ak dE D ok B F BALSAE 9 IERE

A SRR R R RO R A SO %
ARAMG A XHE] U BB 30 R IR H2
FEATRRR . O T F AL, A ST i 7 1Y
K (Fagrow ) it A b [8 2 9 = 898 1 Hog L
O S A B A S [ B R E R
ey W
Fagrow, = In(Fa,) - In(Fa,_,) (4)
FRSZR AR S Fr, B 14 AEAY 15 O
U #5522 B OC R AT 5T, 5 2R B BUR
A5 40 ol [ 7 5877 1 3 22 ) D e P TE A O
TE U BREOCER AL 16 | [ B 74 KR &
BAG T ETE 1% K P B8 e, H AP J5 o
(Fagrow2) B ZFAGTHETE 1% K LB E M,
FMWI [ G 1 K R S A B HE S Z 8] A7 AR 8] U
R WRRBOCR , B 14 ~ L 16 1945 R,
ATLAF H BURANIG | [ 58 5% 77 56 1 AR 4ol Bk A
T2 B 0 2R 9 £ ARG S 7 2 P i B —
Ol HE— 20 AR 17 vh R T i R A
DL AR i S HoA P 7 U 85 R ATD R e 92 o
PeEl . R, (R H2 13 EIRE,
x5 HERE

. FiAL 14 AL 15 AL 16 B 17
i Fagrow Fagrow C C
Gubigy |0-01267 10,0135 - 0.244
PUPMEY (0,001 82) | (0.005 39) (0.017 8)
~0.000 169 ~0.024 5™
Subsidy2 — —
oSy (0.001 03) (0.003 39)
i 0.053 2 |0.052 3 "
Fagrow — —
(0.004 56) | (0. 004 55)
R B o026 -0024"
€ (0..000 750 (0.000 749)
Lon 0.813 | 0.813" | 0.626™ | 0.623"
' (0.0194) | (0.0194) | (0.046 7) | (0.046 6)
Cash ~0.158 " | —0.158 ™ | 0.174™ | 0.169 "
(0.0129) | (0.0129) | (0.0356) | (0.035 6)
Fas 71517 | 71517 [ 0.3397 | 0.341°
(0.0452) | (0.0452) | (0.0826) | (0.0825)
fon 0.973™* | 0.973™ | 0.727* | 0.684 "
(0.0371) | (0.0371) | (0.0982) | (0.098 2)
s 0.00962 | 0.00962 | —0.0160 | —0.014 5
¢ (0.009 04) | (0.009 05) | (0.027 3) | (0.027 3)
s 17457 | Z1.745 | 1119 | 11.10™
—eon (0.0155) | (0.0155) | (0.0348) | (0.0350)
N A = = = =
Fist ] [0 5 3580 g = = = =
R 0.523 0.523 0. 824 0. 824
N 1291825 | 1291825 | 1291825 | 1291 825
r 4275.6 | 36648 97.74 128. 45

W ™ ARIFIRTE 1% 5% WK B3 1S A bR iR,
Ko 5 bR v 1R 2 1 225 A VSR e e

(w) FREHT

1. AT A B £ 57

B SCRFEAR TR EIHZE R R, Tie 2EA
il 2 A B A Al BRI 5 Bk HE = ) 3
FAAERI U BOCR . (2, A A Tl FEHR |
TR 2 2 AT AU 0 1) 45 7 1T B s AR AR 2 5
T 50 R JRF A s o i b sk HIE 352 T 19 S5 I 2
40,2010 A E Tl A Ml B e ) 9 e 25
B, 5 RA T A S 2. 9% B A Ak B 2
ZEN T 13, 4% MM | I = T [ Al Al
AU AN [ A Al 94 AR 5 ) 0 28 S 4 RS
ALY R, BRATA 25 S BURF AN
XA TR BT A Al i s e 22 5

G ASSCHR A H R R e Tt Ry 2024 4F K A
M T T 3 F G4 28 &) 43 B E ) A 2011
A RAT TR0 o3 Al B0 TR R B )
e 2 R 5 I < o A 1 82 AP = R
9% FEL A Aol A4 A Aol LA 2 9 A DR A
TGEA BR BT AT 25 ], 240 i M2 A 4 15 43 53l
110 141 F0 151, T B9 0= 8 Hofl Aolk . [nl )5 25
TANEE 6 FAY 18 FIAEAL 19 Fin T 41 BUR #b
W (4 B THETE 1% K- F 8.3 0 1, BURF A
W77 TR R B T HE I AE 1% AKF T B3R
B2 A il (9 ZR B T 4 00 (5 2 T Ho At A
b, BT LA H U NI X420 A 4l ) 5% i B
NG, X —E5 R AR LR AR — 2
B A Aol 3 AR, B S KR B BUR it
PRI B S 3510 5 A LAt Al B A TR A
SKAE T, PRI R G 58 B AR T 6 ] A Tt B
W TP 5 ) i T A EA Al i RE R R
PE, BATE T ER T 2 4 ST, TR
A7 23 R T e S, L, AL 2
RS — g i B R, 207 i e sh B T ot
SRR Iz HAR A S F R RE 1, &
e G F B B HPBCR W T &

2. WKL EF

il A 0 55 R B0 ZE AR KRR BE L s me L [ B 1Y
ok ROGS 1 IR A0 U 1) 285 B, Y oMl T 11 2
FESGHLIT  FI UG B 4 2s A0 e T 445 8 B f

153



P E A 2026 5 1 B

A5t 55, AP AE LA B H A, T I B M PR B
RS MR, T 45 bR O AR At ) £l L A R 1Y
JRUSS 7R AZ BE 7, B AT AR AN U T R R i S
g, NI SEBLHE B AR AR, il 45 AR 30
IR S T N ERIE KT A RE ) 55 TR e B
JRETE T2 I I X G 0 S UG 4 B I, 4 PR 5
JEPE MR AAE 22 51 BRI, AR SCHE UV 45
R (Al AR AR AR 9 2 Al AR R £ f57) 1B A
i dats , DUER KT 0 Ihnife, KAl o b4 4
HRNSER 2, DA 25 52 1R Al 0 55RO AS [R) 4
(RSB AN X Al BRI P 50 25 5

[ 55 SR AN 35 6 A 20 AFIARY 21 AR 22 fF
o AEH 20 FIARAY 21 (Z AR e gl B
RE I KF 40 b e HIE S 11 55 M 0 S22 3o 1 34 | AL R A
I — R IR AR (B O R U RS e A
22 PSSR, L fE R g, R AR X s b A HE
BB U SETE 1% KV i3, 454 3 MY
[IAZE 5 Ui BHAES E T il S5 e gt fs ARl
S50 FR BRI X HE R A 52 M B T B AR R 22
SR, X—ZFREETFUTHARE, 6
— RN A B2 ERMRL, EfE S
HA—E W AR SERE R4 HREE Sy, DR Xk (4 321
PR IREAR , A5 A ) I 5 R 2 B 35 4 ol HL i AR
JEA TR, OE A SCRT A AT R IRAE , R0 W TT e
SUCSERL T RS IRVE T, 5 O U 9 3
PREL AT A AR = fE R A Y
A o 388 TR I 6 R ) B 2 RS AR AE T g, PR
FEAMUHI 238 5% 4 FH T4 Rr iz 8 AR sk b
TN AT AR % B0, DT R 4545 g 5k
AL 7 T BE B HE S, AR, AN TR T 242 4 4 Y
J2 , Bl R38R 3 4 T e L WA Y SR AL, Al Ak
T35 SR E AT by ik G PR R A HE 50T 32 Ak
AEREBOR RN S AR T T AR M S S
TRERL TS, DI 2 B A UG DB HE Rk 25, B ik R B
R ERE U BIER,

R FIR S E AT, RATAR B Sl s T
SR EA AL R B 55 AR A 22 B BUR M I
StV B HE A ] U RS o G R R
IO X i P R 280 A, B P A

154

®6 HEEMESN

A il 25 5 55 AR 25 5+
. SEA A | HAb A e fa ka2
-t B 18 B 19 Himi20 | KU 21 B 22
c c C c c
Subsidy 0.326 % | 0.281 " | 0.162 % | 0.222"* | 0.276 **
R (0.0683) | (0.0135) | (0.0279) | (0.0899) | (0.0136)
soidra | ~0-031 ¥ =0.025 9 * — ~0.0113 |-0.025 3 **
? (0.0118) | (0.00260) (0.0162) | (0.002 61)
i 0.416 ** | 0.805** | 0.778* | 0.777* | 0.703 **
’ (0.149) (0.0263) | (0.438) | (0.438) | (0.029 1)
Cush 0.199 * 0.162 % | 0.283** | 0.283** | 0.162 ***
- (0.119) (0.0223) | (0.120) | (0.120) | (0.0232)
s 0.892 %% | 1.008 *** | 0.959 *** | 0.958 *** | 1013 **
(0.183) (0.0457) | (0.247) | (0.247) | (0.0473)
on 0.738 *** | L 114™% | 0.694** | 0.698 ™ | I.449 **
(0.266) (0.0552) | (0.296) | (0.296) | (0.0635)
S — 0.0134 | 0.0131 ~0.020 0
00¢ (0.106) | (0.106) | (0.0163)
o 8.588 *** | 10.19 ** | 8.702 *** | 8.698 *** | 10.25 **
- (0.107) (0.0179) | (0.0832) | (0.0834) | (0.0216)
AR S R = = 2 2 =
i Ji 3] 2 2850 = = & F= =
R? 0. 683 0.717 0. 865 0. 865 0.718
N 136 849 2488585 | 163277 | 163277 | 2462 157
F 19.89 500. 12 11.59 10 399,04

TR A BIERORTE 1% 5% T 10% (/KT I 3 355
SRR RIS B bR R 22 B 25T Al SR

M FRIRAES T . B R 25 AR o BecHE A A 2

PR 2 Al W 55 3 s o Y AT
o AR R B BRI | 4% 2351 & ™ 5 A0 1 B )
L EA PR A B L AT SCE 2 B8 4y
B 7 BRSR AT RE 45 A D BRHE O R i . A
TRAEMRE H3 AR SCHEF v 5] [ R B 55 ) 2 4 die
FE(NTSD ), Ji& ¥ 3o 98 BUR b Al 8 31 2% H
(Admfee) FRHEZ RIRIOC R

MRS RNR T frs, R 7 R 23 FIgi R

R71 IHEMSH
. A 23 i 24 A 25 i 26
~ Admfee Admfee c c
Subsidy | 04067 10.057 6 B -~
(0.001 15) [(0.000 711)
1,137 | 0.359
Admfee — —
mfee (0.003 53) |(0.005 70)
L 11357 | 0.398° | 10227 | 0.651
(0.006 35) | (0.004 93) | (0.0227) | (0.025 8)
o 0.199° |0.066 0" | —0.885 " | 0. 144 **
‘ (0.006 16) | (0.003 44) | (0.0247) | (0.021 7)
s 11847 | 0.132°* | 10.31°" | 0.968 **
‘ (0.009 60) | (0.008 03) | (0.0349) | (0.043 9)
on 25447 | —0.311° | 2.801 | 1.274"
(0.0167) | (0.0113) | (0.0562) | (0.053 6)
o 0.074 5" |~0.0155 | —=1.473 " | -0.012 2
(0.004 01) | (0.002 49) | (0.0143) | (0.015 6)
o 31717 | 4.080° | 4.018° | 8.720"
- (0.004 94) | (0.003 53) | (0.019 8) | (0.030 3)
AR R RO & =3 & =
AR | 2 w 2
R? 0.144 0.878 0. 164 0.71
N 2625434 | 2625434 | 2625434 | 2 625 434
F 36 888. 19 | 2340.38 | 44 449.10 | 943.22

T FORTE 1% KUK B W3 A5 RO bRl A0 A bR i
ZEVIAR I P R R



WEBSEIHF  BUFAMEA KT Ak dE D ok B F BALSAE 9 IERE

24 7R WM AN XTIl A5 B 2 ) R B A
BIHE 19% 7K b 5 2 R 1E , 32 B BUR #0 U 8 42 5
FEMA AR ], R 7 B 25 FIRAL 26 B
T, Al A5 B RS Aol B HE I F B A T 2
TE 1% K1 0 3 0F, 28 B 45 20 9% 1 i 38 Jn 2>
SEA R HEL B TE, 45 5 I IR SC oA Y I
P, S 1 ol R SR M 1 7530 £ L g A Sy 48
FHRMU 42, AT - SR 41 WG 4 el FH O 25 1B
TR, R NI mEcR, Wi, Bk H3 155
5k,

AR EBREN
(—)%#

ARSCHE T [ [ KB S5 R A B A (NTSD)
11 2007—2016 AFf Al Eicdls , 2454 Tl 0 e HE ik 1
B RGRIE T BURM AN X b B HE R 52 i,
TR LSS

B RORF I X b B HE BICAE AR ] U B
M, S [ 2 T 23R 2 B A 58 ] 00 S A AR
ik,

B [T S B 7 AR BT R R A U S 0 £ M ik
HER A EE BT, U S R i ol T 7
Ko, [ B 7 1 K A 5 Rk HE il 8] A2 AR 5] U A

B NE A ERE, e E T2 E
A AP BV 55 R I 25 B, IBORS AR X sl
T HES B U 505 o 7 88 20 ) A U0 ol R 7 9 HE 8
N A G, 550U, A R B FH BE A8 S A G g
T B, © R IRl A B R Tt

(=) BREK

S—  BUNEFE 5 B FER R, A BT AN
I B R IR R30I BB 6 v e DUHE IX TR N,
7 8 T U ) AT 4 v B sl B /N 4 X
HII B AN P B A0 B R4 A5 | S B 0 PR
WS FFSARTE

o 1 N AT el g d > Suk (e o
fARE R B AR EE A e - I L= S SN B 0
G, RAFEHA AL RS K 0 Ak 1 K 5 D HE RO
ST B2 7™ A% PR oMb K MY FH T = FE R L i HE T

A RED 7K, B PR 4D U 1 T e 48 o 2% 42
GAAE R b IS REICHRAY 3 S5AL
55 = BUR b SR A DI R0 AR, R T A
i J& TR R0 55 R A A A KM 20 BE 5 B A R
T 1) ¥ By BEKR | T 9 g ik 1) A ol i
B, XTI 55 R OEAS [R] 19 A oMl S5 it 22 Ak 19 38
JIN R LA BUR |, 2 A JR B AN WG 45 7 DL 4R T 5% 4
A AR AT R B 40 U BE % LI e 4k 0 Al
SO S i X R 2 AT B
JRFT LA S 30 5 A AT 4 v R A s
S0 A Y MRS A W 5515 B R AL
], A AN AT 0, B 1k B iR A S . BURN
AT UM R B A e e 8 - B, 4R T 4b
WA TG B E , 5 0 33 AR P St [l FAETC, 56
PR PR A AR A = S B BRI, A B AR
AU S 48 TR SEAL , A REAT 80K 45 BUOR T2 i A
PR 3 56 6 A PR A I
Bk
[1]JIANG H, SU K, HABIB A. Government subsidies and
managerial slack: evidence from China [J]. Journal of contemporary
accounting and economics, 2025, 21(2) ; 100473.
(2 15KEREE, ) SCHN . BRI A fe] G 557 AE Il He A
BT [J]. EHERER, 2025, 28(2) : 1-14.
[3]FAN R, DONG L The dynamic analysis and simulation of
government subsidy strategies in low-carbon diffusion considering
the behavior of heterogeneous agents [J]. Energy policy, 2018,
117 252-262.
[4]MA C, PENG D. Government subsidies, environmental costs,
and green innovation [ J]. International review of economics &
finance, 2025, 101 104237.
[5] PAPPAS K, WALKER M, XU L, et al. Government
subsidies and income smoothing [ J]. Contemporary accounting
research, 2024, 41(3) . 1477-1512.
[6] GUI H, XUE J, LI Y, et al. Research on carbon
emissions reduction strategy considering government subsidy
and free riding behavior [ J]. Environmental engineering
science, 2022, 39(4) . 329-341.
[71HAN C. Environmental regulations, environmental subsidies

and enterprise investment for environmental protection: evidence

155



P E A 2026 5 1 B

from pollution enterprises of China [J]. Nature environment and
pollution technology, 2021, 20(4) ; 1717-1724.

[ 8 ] Australian Government. Emissions reduction fund white
paper [ R]. Canberra: Australian Government, 2014.
[9]INUIT. Protecting the global environment: initiatives by
Japanese business [ C]// CRUZ W, WARFORD J J.
Portecting the global environment. Washington, DC:; World
Bank Publications, 2002.

[10]WAN Q, CHEN J, YAO Z, et al. Preferential tax policy
and R&D personnel flow for technological innovation efficiency of
China’s high-tech industry in an emerging economy [ J] .
Technological forecasting and social change, 2022, 174; 121228.
C1L)5RAAH, AR5 . BURANIES Al 53 Tl 3T i
WHE 2B B S [T]. &3, 2015(10) .
31-38.

[12] CERQUA A, PELLEGRINI G. Do subsidies to private
capital boost firms’ growth? a multiple regression discontinuity
design approach [ J]. Journal of public economics, 2014,
109 114-126.

[13] YANG Y, WANG Y, CHEN S. Do investors pay a
premium for corporate government subsidy? role of China’s
strategic emerging industries policy and political connections
[J]. Research in international business and finance, 2022,
60: 101569.

[14]ZUO Z, LIN Z. Government R&D subsidies and firm
innovation performance: the moderating role of accounting
information quality [ J]. Journal of innovation & knowledge,
2022, 7(2) : 100176.

(15 1Pt SPH0R, M, 55 . BUMAME SIS
PP BUR [J]. EHRAER, 2020, 23(5) : 24-53.
[16]XIE X, ZHU Q, WANG R. Turning green subsidies into
sustainability; how green process innovation improves firms’
green image [ J]. Business strategy and the environment,
2019, 28(7) : 1416-1433.

(17 V50, Rz . WHBLAS AR P Va1 R Al 52 mi 7 Ml 45 449 7
[T]. W8T, 2016(2) ; 108-120.

(18] PhEHE, 0, XI/NES . YU S ook 58 2%y
sl [J]. BHERE24R, 2016, 19(8) ; 67-83.

[19] GUO D, GUO Y, JIANG K. Government-Subsidized
R&D and firm innovation; evidence from China [ J]. Research
policy, 2015, 45(6) : 1129-1144.

[20]JAFFE A, LE T, MCBETH S, et al. The impact of R&D

156

subsidy on innovation: a study of New Zealand firms [ R].
Cambridge, MA; national bureau of economic research, 2015
(NBER Working Paper No. 21479).

[21]FITZGERALD T, BALSMEIER B, FLEMING L, et al.
Innovation search strategy and predictable returns [ J] .
Management science, 2021, 67(2) : 1109-1137.

[22 ] WANG Y, ZHANG Y. Do state subsidies increase
corporate environmental spending? [ J]. International review of
financial analysis, 2020, 72, 101592.

[23]LEE E, WALKER M, ZENG C C. Do Chinese state subsidies
affect voluntary corporate social responsibility disclosure? [J].
Journal of accounting public policy, 2017, 36(3) : 179-200.
[24]COHEN M C, LOBEL R, PERAKIS G. The impact of
demand uncertainty onconsumer subsidies for green technology
adoption [ J]. Management science, 2016, 62(5) ; 1235-1258.
[25] LI X, WU C. Influence mechanism of government
subsidy on the green transformation of coal company in China
[J]. International journal of mining science and technology,
2024, 34(7) : 1033-1040.

[26 |HUANG W. Government subsidies, dividend and stock
market refinancing of Chinese firms [ J]. Finance research
letters, 2020, 37, 101345.

[27 ] BIAN J, ZHAO X. Tax or subsidy? an analysis of
environmental policies in supply chains with retail competition
[J]. European journal of operational research, 2020, 283
(3):901-914.

[28 JHAN M, ZHANG D, BI X, et al. Subsidized overexpansion
of Chinese firms [J].
2019, 62 69-79.

International review financial analysis,

[29]LEE E, WALKER M, ZENG C. Do Chinese government
subsidies affect firm value? [ J]. Accounting organizations and
society, 2014, 39. 149-169.

[30]JIANG H, HU Y, ZHANG H, et al. Benefits of downward
earnings management and political connection: evidence from
government subsidy and market pricing [ J]. The international
journal of accounting, 2018, 53(4) . 255-273.

[31] FANG J, HE L, CONYON M J. The CEO horizon

problem and managerial slack in China [ J]. Management and

organization review, 2018, 14(2) . 343-376.
[32]ASCHHOFF B. Who gets money? The dynamics of R&D
project subsidies in Germany [ J]. Journal of economics and

statistics, 2010, 230(5) : 522-546.



WEBSEIHF  BUFAMEA KT Ak dE D ok B F BALSAE 9 IERE

[33]GALAASEN S M, IRARRAZABAL A. R&D heterogeneity
and the impact of R&D subsidies [J]. The economic journal
2021, 131(640) ; 3338-3364.

[34] AKCIGIT U, HANLEY D, SERRANO-VELARDE N.
Back to basics: basic research spillovers, innovation policy
and growth [ J].
(1) 1-43.
(351G a0, PHak, Bedh it . JoRERIEE  BUM AN 5 4t
SAEF] [T]. HARLFE, 2017, 40(7) ; 147-168.
[36]JUHASZ R, LANE N, RODRIK D. The new economics

The review of economic studies, 2020, 88

of industrial policy [J]. Annual review of economics, 2024,
16 213-242.

[37]HONG J,FENG B,WU Y R,et al. Do government grants
promote innovation efficiency in China’ s high-tech industries?
[J]. Technovation, 2016, 57 :4-13.

[38 ]BOEING P. The allocation and effectiveness of China’s
R&D subsidies-evidence from listed firms [ J]. Research
policy, 2016, 45(9) . 1774-1789.

[39]TANG X F, LIU S, WANG Y H, et al. Carbon emission
reduction in China’s iron and steel industry through technological
innovation: a quadrilateral evolutionary game analysis under
government subsidies [ J]. Frontiers in environmental science,
2025, 12.

[40]DAI L, XIONG Y Y. Does the green finance development
and renewable energy affect the economic recovery in Asian
economies [ J]. Renew energy, 2023, 216 118922.

[41 JMAHAMA M, DERKYI NSA, NWABUE CM. Challenges
of renewable energy development and deployment in Ghana:
perspectives from developers [ J]. GeoJournal, 2021, 86(3) :
1425-1439.

[42]GONG Y H, HAO Y, ZHANG M. Decision-making strategy
for service effort of dual-channel retailers under condition of
bidirectional free riding [ J]. Statistics decision, 2020, 1; 162.
[43] XIAO S N. Research on the influence of government
fiscal and tax intervention on technological innovation of high-
tech enterprises [ D]. Jinan: Shandong university of finance
and economics, 2021 17-31.

[44]1YANG C, YI Q. The impact of government subsidies on
R&D investment and performance: an empirical study based on
biomedical manufacturing [J]. Science technology management
research, 2018, 38. 12-15.

[45]LIU Y, HAO Y, GAO Y. The environmental consequences

of domestic and foreign investment; evidence from China [J].
Energy policy, 2017, 108, 271-280.

[46]YU F, GUO Y, LE-NGUYEN K, et al. The impact of
government subsidies and enterprises’ R&D investment; a
panel data study from renewable energy in China [ J].
policy, 2016, 89(2) : 106-113.

[47 ] GROSSMAN G M, KRUEGER A B. Environmental

Energy

impacts of the North American Free Trade Agreement []J].
Quarterly journal of economics, 1995, 110(2).

[48 INICHOLAS A, ILHAN O. Testing Environmental Kuznets
Curve Hypothesis in Asian countries [ J]. Ecological indicators,
2015, 52. 16-22.

[49 ] DINDS S. Environmental Kuznets Curve Hypothesis: a
survey [J]. Ecological economics, 2004, 49(4) . 431-455.
[50 152 . o B =l B SR 1) 35 000 43T < B T BURT #b
WL (0], i Tk 2T, 2022(6) : 98-116.
[51IXIZH], BReade, T T2 . 8RR a5 i
A [J]. WZIRERETE , 2023(5) : 39-51.
[52]DENG M, WANG J. Why do zombie firms seldom die or
resurrect? the effect of government subsidies on the survival
duration of China’ s zombie firms [ J]. Economics, 2022, 16
(1) 212-228.

[53] CHEN B, GEGENTANA, WANG Y S. The impact of
environmental regulations on enterprise pollution emission from
the perspective of “ Overseeing the Government” [J] .
Sustainability, 2023, 15(14); 11311.

(5418, ZERERE, MR . BORTIZ BT R 3580 X35 %)
RV QINE AR A S Rl == I o /AN BT T
[J]. MM ER224, 2020, 36(4) : 72-88.

[55]LONG W, LI S, RONG D. Environmental policies and
SMEsO environmental performance; administrative control or

economic incentive [ J]. Nankai economic studies, 2018, 3.

31-39.

[56]PAN W, CAO H, LIU Y. “Green” innovation, privacy
regulation and environmental policy [J]. Renewable energy,
2023, 203 ; 245-254.

[57 JMyrAel 52k . TiT 35 ok CBUR MU 5 5 86 Al ™ fiE
()], BEDIAFSE, 2019(3) . 44-52.

[58]HONG I H, CHIU A S F, GANDAJAYA L. Impact of
subsidy policies on green products with consideration of consumer
behaviors: subsidy for firms or consumers? [ J] . Resources,

conservation and recycling, 2021, 173 105669.
157



P E A 2026 5 1 B

[59]CHEN Y, NG ST, HOSSAIN M U. Approach to establish
carbon emission benchmarking for construction materials [ J].
Carbon management, 2018, 9. 587-604.

[60]CAI H, FANG H, XU L C. Eat, drink, firms, government
an investigation of corruption from the entertainment and travel
costs of Chinese firms [J]. The journal of law & economics,
2011, 54(1) . 55-78.

[61]FANG J, HE L, SHAW T S. The effect of external
auditors on managerial slack [ J]. Accounting horizons, 2018,
32(4) . 85-115.

[62]PIOTROSKI J D, WONG T J. Institutions and information
environment of Chinese listed firms [ C]// FAN J, MORCK R.
Capitalizing China. Chicago, IL: University of Chicago Press,
2012 201-248.

[63]ZHAO S, ABBASSI W, HUNJRA A I, et al. How do
government R&D subsidies affect corporate green innovation
choices? perspectives from strategic and substantive innovation
[J]. International review of economics & finance, 2024, 93.
1378-1396.

[ 64 ] BRANDT L, VAN BIESEBORECK J, ZHANG Y. Creative
accounting or creative destruction? firm-level productivity growth in
Chinese manufacturing [ J]. Joumal of development economics,
2012, 97(2) : 339-351.

[65] LERHE, fA—, ZNfE . BeHEBOHS I ikeiagk [1].
LT, 2025, 54(3) : 480-483.

[66 1450z, %40, DM . FETT I HRBCE I A A
MR A R WG oA (1], Ge3tsE, 2014, 31(1) .
56-62.

[67 ]8T, &AM . Ml ORI A 0 A=
G ok A P B S A FIESE [J]. SurE(FEAD,
2012(1) ; 211-230.

(681 T-HL, WHIEL, sk L. i Tl A = R K 5
Wesk [1]. 2855 (1), 2008(3) : 809-826.
[69]FFAREE, B—%, XIWE. EEARARGESEA A
AT 8] U B OE AR S HOE LR [J]. S, 2023
(2): 118-138.

158

[70]T5PHIE . 43R (A 4 itk A Q007 5% 1 o [ 4l SR 5% 55
e (1], FTFATEIAE, 2020(5) : 66-86.

(711450, BRI, DORZE . YEAE R FHBUR ARG ST R8T .
FFA IR R T A RN [T, E R
2015(1) ; 75-86,98,188.

[T2] R4, R — . AR AN 50 &AM B il
BT A HEXS AR B ST [J]. AR, 2021, 37
(3): 137-160,10.

[73]Kk%, BRi, FEM. EA RS IR BB 4
AR sEm (1], 2388, 2019(11) ; 7291
(741285000, Migde, Sl . EEAERARGHE S E A
EHE (1], SR 2018(5) : 137-149.
(7512308, RUIEE . BB ARS8 5 Al BT
[I]. &R, 2015(4) ; 112-125.

[76 ] LIND J T, MEHLUM H. With or without U? The
appropriate test for a U-shaped relationship [ J] . Oxford
Bulletin of economics and statistics, 2010, 72(1) : 109-118.
[77]FISMAN R, SVENSSON J. Are corruption and taxation
really harmful to growth? firm level evidence [J]. Journal of
development economics,2007,83(1) ; 63-75.

[78] AMIN M R, WANG X, AKTAS E. Does oil price
uncertainty affect corporate innovation? [ J]. Energy economics,
2023, 118 106513.

(79 VARARMG , PR 2. 45 HAA U Hh 2R S e Ao g
I [1]. MRS, 2022, 25(1) ; 155-166.
[80]TONG T W, HE W L, HE Z L, et al. Patent regime
shift and firm innovation; evidence from the second amendment
to China’ s patent law [ C]. Academy of management annual
meeling proceedings,2014; 14174

[81]LIANG X, LU X, WANG L. Outward Inter-nationalization
of private enterprises in China: the effect of competitive
advantages and disadvantages compared to home market rivals
[J]. Journal of world business, 2012, 47(1) ; 134-144.
[82]FhiEAE, SFIE, £ . BURANY A AU BT 5 Al
WSS [1]. EHREEH, 2017, 20(6) ; 18-31.





