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AW T —LEn] Ge SR Al B AR AR
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BRI BRI TEE prath
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TR IR BT AN BEA B A . e —2,
HE R AN DX 4 1 6 A0 I AR W A # M, 5F-2%
ZEWIE SRR BRI X RN 2 5. B,
SN R A8 ARG 30 £ M 4 il A Xof BURT I I
B REIRAR ML H AR O FR AT 19 1 .
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PAT; ., =B, + cSUBi,, + 'yjcontrolj_i,t +

year, + type, + &, (1)

Hrb i ReAste PAT, ., 5 7T REIR AR @ 7
¢+ 1 IR QIR A7 i B L & SUB,, 3R
BREIRA Y i 7E ¢ RIS A BUR A, control, ; ,
R — R B0 £ A2 R, A 35 Ak B R R
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EQE(TQ) WMAFFAFILR(LEV ) ZEN A&
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SRR IR Wi A SR T AE & 1 HR 3 v B T S
PE AT ¢ + 1 39000 ) P s i A Dl i
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(1) FEAtl L, A 2% I8 AP W R 4598 ( RD ) 1
BNTTEACHC ) By A R AR
RD, ,/HC,, = B, + aSUB;, + y;control,, , +

year, +lype, + &, (2)
PAT,,,, =B, +¢SUB,, +bRD, /HC,, +
y;control, ,  +year, +type, +&;,  (3)

BRI (1) R (2) AR (3) B[R] 2 1 A
RO A (1) S5 — 2, ARG R 2 e 1Y
BT PR AR SO 7 S BT, A
B (2) PR (3) AR IRHEAT SR — K. 5K o Al
b ) BB AT AE A HEALN, a x b 2
JRFANI X L M) B 33 R 1 [ 22 000 o [ 422 3000
JRAL, FES = AP ERL(3) o I 25 1, FI

AL ELAEAL
2.3.3  BFE AN A AR BT R AN 6 3F AR R
A

N T IO R AN ( RD_SUB ) FARWT K b
Wi ( NRD_SUB ) X e IR Al £ AR B ] BEAF7E
AR XS BRI , A 5 4 1 2% JERIE 5 s — Uk 30
AR R AR Y
PAT; ., =B, + B,RD_SUB, ,+B,NRD_SUB, , +
B3RD_SUB?J + y;control; ; , +
year, + type, + &, 4)
HoP iR R B, 3, UEWARRIE A AU Aol &
F RO Z AN AFFE LA G AR 5 AR SR & A I 1)
I ARER By W, HAR gy R, Uk B A kb
It A Ml ) B T R 2 ] SR R U RLOCR.
2.3.4 A ERACYIA T AL ALA
N T BIERTRER AL F B AL R R T
ST A MU T BE 8 A M B AR R0 Z (B Y Ok &R, AR
WFFEAERIRL (1) FIRCRL (4) ZEAlE, DA B #M
AL ARl ( FIN,, ) WSS, F g a0 55
R AGE TR
PAT; ., =B, +B,SUB; ,+B,FIN; , +B3;SUB; , x
FIN; , + vy;control; ;

, +year, +
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lype, + ¢,

2025 4£2



SRERAEA%  BUR AN S ] G 2 5 REVR A Ml H A B 2

PAT; ,,, =B, +B,RD_SUB, ,+B,NRD_SUB; , +
B;RD_SUB:, + B,FIN,, +
BsRD_SUB, , x FIN, , +
BsNRD_SUB; , x FIN; , +
B;RD_SUB:, x FIN,, +
y,control, ;  +year, +type, +&, , (6)
HOrp R (5) B4 Rl AL & 5 19 1 BURF AU A1
RETRAHARBIHIER 45 B, &, Ui a R fre
HURFAMUER BT REI AV B QTR A 2 oA 55 R
F BRI (6) 48 Ak 2 5 8 59 1 AR AR G
R A AN G FHT R IR AL BEAR BTG R 45 Bs
B UL T T = I A I Ut T B B R Al 4
AREIHT R A TR 2 B, B, UG R
AAERI AN T RETEAR ML H AR B AR Lt 50

AR

3 SLIEHERS
3.1 #miRtEgEIt o

2 TSR ARG, R 3 AR
A AAR SRS L. 2 3 n] 1L M) R i A A
BURF AN BIF R AR I LB AEBIF e+ W AR A 1 % J
F MR P IEAE. Fr AR AT A BB AT A
FEA GBUFAMELE 1% 52 MK F T A .
G RERS Aot O A g Ui N e I Rl S
SR, PRLHAS FHLC [0 0 7 v 9 L i 25 . i e
AR b2 (] AR O R B R AR BB, UL TE
HA A 10 22 LR .

F2 gt
Table 2 Descriptive statistics
AR N ¥fH b2 R/ME Q25 Q50 Q75 SoN]
PAT 830 3.098 1.568 0. 000 2.079 3.178 4.174 6.792
SUB 830 0.315 0.394 0. 000 0. 064 0. 163 0.420 2.548
RD_SUB 830 0. 048 0.113 0. 000 0. 001 0.012 0. 042 1.792
NRD_SUB 830 0. 280 0.379 0. 000 0. 046 0.132 0.362 2.492
RD 830 0.019 0.015 0. 000 0.010 0.017 0. 025 0.116
HC 830 5.773 1.269 2.639 4.875 5.617 6. 621 9.923
FIN 830 0. 028 0. 049 0. 000 0. 000 0. 009 0. 035 0. 505
SIZE 830 3.995 1.302 0. 805 3.129 3.855 4.845 8. 056
AGE 830 2.676 0.470 0. 000 2.398 2.773 2.996 3.638
ROA 830 0. 039 0. 070 -0.593 0.015 0.033 0. 062 0.572
LEV 830 0.461 0. 199 0. 027 0. 309 0.475 0. 604 1. 044
CFO 830 0. 093 0. 190 -0.904 0. 009 0. 082 0. 158 1. 547
TQ 830 1.703 0. 807 0.425 1. 179 1.418 1.981 6. 966
Q25,050 F Q75 43R H— B T ANER =AU LR
x3 HEXRBER
Table 3 Covariance matrix
A (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) | (13)
(1) PAT 1
(2)SUB 0.493 """ 1
(3)RD_SUB 0.268°"" | 0.516"" 1
(4)NRD_SUB | 0.469 """ | 0.977 """ ] 0.358"""
(5)RD 0.169 " | 0.085"" |0.131""" 0.053
(6)HC 0.586°"" [0.638""" |0.375""" [0.603""" 0. 052 1
(7)FIN 0. 024 0. 052 -0.018 | 0.066" -0.063" 0. 046 1
(8)SIZE 0.510°"" [0.692""" |0.347°"" 10.679""" |-0.256""7|0.784""" 10.077 " 1
(9)AGE 0.262°"" 10.164""" | 0.066" 0.159""" -0.002 |0.154""" ]0.127 """ |0.203 """ 1
(10)ROA -0.060" | -0.021 -0.049 -0.018 |0.262""" |-0.136"""| -0.024 |-0.201 ""*(-0.150""" 1
(11)LEV 0.21777" 10.348"" | 0.186""" [0.341""" |-0.195"""|0.418""" | -=0.036 |0.554""" | -0.03 -0.274"" 1
(12)CFO -0.123"""| 0.031 -0.088""| 0.047 |-0.159"""| -0.099"""|-0.109"""| 0.015 |0.083"" 0. 044 0.018 0.04 1
(13)7TQ -0.096"""|-0.169 ""*|-0.099 "**|-0. 174 """| 0. 254 """ |-0.191"""| 0.056 |-0.343"""| 0.024 |0.143""" |-0.261"""| -0.016 1
TR ARIRREE 10% 5% 1 %AKOF T B
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Table 4 Government subsidies and technological innovation of new energy enterprises

2025 4£2

. PAT
SEHE i SHE S = — YHE = —
() E—# (2) s —# (3)lm =4 (4 HE=Mm
SUB 1.988 """ 0.821 """ 0.854 """ 0.794 "
(13.09) (4.01) (3.05) (2.13)
control No Yes Yes Yes
year Yes Yes Yes Yes
type Yes Yes Yes Yes
N 747 747 664 581
adj. R? 0.276 0.383 0.359 0.331

E AE SNBSS EOG R ¢ SRR, T AT SRR TE 5 % M 1 % KT .

3.3 REteR
3.3.1 H#tfkitaik

N TR R 7 U5 S B S R N 2, AR ESE
2R G I U 5 3 A i SC Y OLS [l

VAL, R e R 4 R DAl e R FR
B ryJsiR{E. 32 5 55 (1) 127 SUB 13 R4
HRIRAE 1% 7K N 35 0 IE, S AT SCA R — 3, 3
R T HEAE I 5 45 R AR g

x5 BEUERIEER

Table 5 Results of robust test

el B T[] U5 57k S WY ) H R LR B FEASE L 46 /N
s
(1) (2) (3) (4)
SUB 0.662 """ 1.026 " 0.494 """ 0.773 """
' (4.80) (5.63) (2.66) (3.33)
control Yes Yes Yes Yes
year Yes Yes Yes Yes
type Yes Yes Yes Yes
N 747 747 683 576
adj. R* - 0.414 0.442 0.410

RS NG SEO R SR, T R 1%KF T R

3.3.2 H#HMMBELE
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Table 6 The mediating effect of R&D investment and innovative human capital

e X AR
i N . IR
e S — B BB 118 BN [EIEE39A e ZEL
i SR ¢
- § BEH a REED o axb
0.821 " 0.017 *** 25.950 *** 0.390 ** 0.441*** #ar A
RD 52.54% i
(4.73) (9.29) (7.50) (2.20) (5.83) A
0.821 *** 0.490 *** 0.461 *** 0.595 “** 0.226 *** AT
HC 27.52% N
(4.73) (4.92) (7.40) (3.50) (4.10) A
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Table 7 Asymmetric effects of R&D subsidies and non-R&D subsidies

PAT
A AN BB A AN 2 B R AN —
(H#E—H | QWE=H | GME=l | (WiE— | OHWEZW | (OE=l
. e 0.851* -0.738 . i 1.311 . **
RD._SUB 1. 064 1.774 2.611
(2.81) (1.92) (-0.79) (2.20) (1.34) (2.33)
NRD_SUB 0.610 0. 685 0.935 0. 602 0. 680 0.902
(2.82) (2.30) (3.15) (2.77) (2.27) (3.08)
-0.725 -0.442 ~3.028 """
RD_SUB? 3.028
(-1.34) (-0.70) (-4.33)
control Yes Yes Yes Yes Yes Yes
year Yes Yes Yes Yes Yes Yes
type Yes Yes Yes Yes Yes Yes
N 747 664 581 747 664 581
adj. R® 0.380 0.355 0.334 0.380 0.355 0.355
RS NGB RO IR « GEHHRE, T R REIRTE 10% 5% 1 %KF T 3.
3.6 fAEEURETER AU — U I A A Ml 48 il Ak ) 52 e T RD_SUB . x

HRARE AT SCRHAF & AN FAERIE R A MU ARG 2S FIN WS =330 T % 2 s — R 3 A 4l 4
R AEBG A 4 AL X OF R AN RAEDE R AN BRI RD_SUB® x FIN ,J A8 ik FIN i
(TR I, i e — SR s I R B8R A7 1O B THRA R AN 8 K.
&8 GCUSBUMATIER

Table 8 The moderating effect of enterprise financialization

PAT
AR it Je — 39 g — 39 i JE =4
(1) (2) (3) (4) (5) (6)
SUB 0.816 0. 863 0. 862
(3.92) (3.09) (2.50)
FIN 0.324 -0.034 0.339 -0.163 -0.414 -1.372
(0.25) (-0.03) (0.21) (-0.10) (-0.20) (-0.68)
0. 848 3.270 13.384
SUB x FIN
(0.47) (0.61) (1.53)
§ 1.383 """ 2.209 """ 7.952 "
RD_SUB
(2.90) (3.19) (4.75)
17.950 65. 650 """ 201.301 ***
RD_SUB x FIN
(1.25) (2.67) (4.36)
0.554 " 0.550 " 0.872"**
NRD_SUB
(2.40) (1.80) (2.90)
0. 529 -3.758 -1.858
NRD_SUB x FIN
(0.29) (-0.59) (-0.26)
) -17.229*""
RD_SUB*
(-4.42)
) -525.016 """
RD_SUB” x FIN
(—4.08)
control Yes Yes Yes Yes Yes Yes
year Yes Yes Yes Yes Yes Yes
type Yes Yes Yes Yes Yes Yes
N 747 747 664 664 581 581
adj. R? 0. 381 0.379 0.358 0. 359 0.335 0.372

i NS SECT R G EE, T AT B IFRTE 10% 5% 11 %K T R
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Table 9 The heterogeneity of intellectual property development level

PAT
i I A AT 4 X MRG0 T A
SUB 0.820 """ 0.438
(3.68) (1.11)
control Yes Yes
year Yes Yes
type Yes Yes
N 495 252
adj. R* 0.331 0.542

RSN S BRI ¢ ST RE, T FORTE 1 %K T B

4 LERIF

ABFFHT 2011 4E—2020 4[5 57 A U6 4
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How can government subsidies promote technological innovation of new ener-
gy enterprises?

ZHANG Yue-jun, LIU Wen-li
1. Business School, Hunan University, Changsha 410082, China;

2. Center for Resource and Environmental Management, Hunan University, Changsha 410082, China

Abstract: In order to stimulate the technological innovation of new energy enterprises, the Chinese govern-
ment has issued a large number of relevant subsidy policies. However, the complex influence mechanism of
government subsidies on technological innovation of new energy enterprises is still unclear, and the incentive
effect has not yet reached a consensus. Therefore, this paper focuses on the data of China’s A-share listed
new energy manufacturing enterprises from 2011 to 2020, and constructs a two-way fixed effect model of panel
data to investigate the influence of government subsidies on technological innovation of new energy enterprises.
The findings are as follows: 1) Government subsidies generally promote the technological innovation of new
energy enterprises. In the sample interval, for every 1% increase in government subsidies, the patent applica-
tions of new energy enterprises increase by 0.82% ; 2) R&D investment and innovative human capital play a
partial intermediary role in the process of government subsidies to promote technological innovation of new en-
ergy enterprises, while enterprise financialization plays a moderating effect which enhances the promoting role
of government R&D subsidies to the technological innovation of new energy enterprises; 3) There are signifi-
cant differences between R&D and non-R&D subsidies on technological innovation of new energy enterprises ;
for every 1% increase in R&D subsidies in the short term, the patent applications of new energy enterprises
increase by 1.064 %, and the relationship between R&D subsidies and technological innovation of new energy
enterprises shows an inverted U-shape in the long term; for every 1% increase in non-R&D subsidies, the pa-
tent applications of new energy enterprises increase by 0.61% ; 4) The promoting effect of government subsi-
dies on technological innovation of new energy enterprises is significant in the areas with high intellectual prop-
erty development level, but not in the areas with low intellectual property development level. These research
results will provide powerful decision-making reference for the government to formulate new energy industry
policies and new energy enterprises to make good use of government subsidies.
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