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Artificial intelligence application, the flow of R&D factors,
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(1. School of Marxism, Zhengzhou University, Zhengzhou 450001, China;
2. School of Marxism, Xinxiang University, Xinxiang 453003, China)

Abstract; Based on the panel data of 30 provincial administrative regions in China from 2010 to 2023, this paper empirically
examines the impact of artificial intelligence application on the competitiveness of regional innovation ecosystems. The
research results show that artificial intelligence applications is conducive to enhancing the competitiveness of regional
innovation ecosystems. The heterogeneity test results indicate that the empowerment effect of artificial intelligence application
on the competitiveness of regional innovation ecosystems is more significant in southern regions and regions with higher levels
of human capital. The mediation path test confirms that the flow of R&D capital and R&D personnel plays a mediating role in
the relationship between artificial intelligence application and the competitiveness of regional innovation ecosystems. The
spatial spillover effect test finds that artificial intelligence application can effectively enhance the innovation ecosystem
competitiveness of the province itself and its neighboring provinces. This paper deeply analyzes the path through which

artificial intelligence application affects the competitiveness of regional innovation ecosystems, with the aim of providing

%5 B #3:2025-05-12 &0 H #A:2025-06-14
E&WH . B SR ELm H <« b ENE Y sh JALH Sz 158 " (23BKS058)
EZ BN . 300 (1984—) 5 R E BH, B ON K24 5 g J0 32 2 et Ao A B ) b Sy e B 32 U EfE ka2,

109



P E %A 2025 5 7 B

theoretical references and practical inspirations for China’s scientific and technological innovation to achieve.
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new quality productivity
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Stock-Yogo (10% ) 16. 38 16. 38
A 420 420 420 420
R? 0.6642 | 0.7126 | 0.690 6 0.744 9
TE: PR S NERR P E.
() Frefefd vt

B B R, SR R WL R A3
BRI X A A R G s AUV
PRI, R IR 4 5 (1), 5=, W E L
i A i O T BB L Y — B il s 0
(L. Artificial) YENRZ O R B IFAAARK (1)
FATEE BRI TR 4 90(2), B=, WK E
BET o S8R DU R AR TR AS I EHTR B AR A
(1) BEAT 1A SRS R TR W 4 510 (3) . 2R U, HE

x4 REUERLBMEHTER

(1) (2) (3) (4)
75 Innovation | Innovation | Innovation | Innovation
Bk i F O o
U153 % //t Yy
GBS | R SR ELRE T [ HERR AR i
Artificial 0.452 7" - 0.546 2 [0.551 0™
(4.13) (5.09) (4.94)
. 0.309 5™
L. Artificial — (3.42) — —
) A il il e il s il
. 2.457 7 |2.824 1" [1.952 1™ |2.408 8 “**
5 37
BT (11.34) (9.76) (3.11) (5.26)
B EERN | P i il
AEREERN | Pl P i
FEA 420 390 364 420
R? 0.682 9 0.690 5 0.729 8 0.708 7
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PrRibom (i, XoF % 2278 i B HEAT 19% 1 3 00 48 b
PHRE SR NEK 4 5] (4) PR, TEGH— R YIER i
PERIIS IS, N T8 BB N 52 ) 2 B0 i M S A
SR RNH 25 A — B, BIRE A U0 2
R

(@) F RS

1. PR F Rk

DL ZE 0 —fE T Sy LR RE AR R 53 S v 5 b
X 56 X 2, 2 5 4 2 FF e nl I A 5, 245
mFEs5(1) 551(2) Frox, ATLAVEH, N T8 HE
o7 DG DX S A A 25 FR 48 3w 4 0 W A2 A FHAE 7
W SN | N P e A P WS K A S
Pl & FEFER , REWS 70 1 BN TR Be e & A H
RIEFTHE N TRAE + 7 XSRS R 5,
T R XS AR S R e se . ML X &
WA ERER 555450 % DIe R ml &
AL e N TR RE A A, (H R 2 8048 Iy A7 AE Ak
Tl S0t v 551 7 b R i F R BE N A e 1 i
o, BN TR 8 N F G > b A T AR S R S v
IR SRR T A AL

*5 REMRBETER

(1) (2) (3) 4)
Innovation | Innovation | Innovation | Innovation
AR NIEA | NJigeA
FTHLIX | A IX | KRR | KRR
HIX HiIX
Artificial 0.829 7 | 0.311 7" [0.9528"" | 0.1807"
(5.94) (2.32) (4.64) (1.85)
P A i i il i
. 3.531 3™ |2.767 1™ |3.962 2™ |1.923 9™
I 17
R (4.62) | (5.04) | (4.91) | (5.78)
;E_E/p%g 0.001 4 0.000 3
2T .
BIREERY | i P I
RGO | il bl i
FEAHE 210 210 210 210
R? 0.691 4 0.738 1 0.706 5 0.740 9

VE AL S A p (8 2 AR L A R B B RE 500 YA 5 7
DM XA G i VLR CHIL AR A ) AR )P RS WL R
YIVY 22 R I S A =/ 15 N0y db 7 it KA 5 b
BOORTE WL AT T R AR BRI L P SR AR R B
P A TR AR 15 A

2. ANTARF R

PIARFRIL b 5 45 2 A e A A N0 LU VR A
FIGA B i i A5 B, I N 7 AR 7E 47 5
DL ERYHL X 8 L N TR K8 @ X, [ 2



XBREESEH ATHFREA MRLETADEEBAHESRAATFA

ST AN I A K BEAR M X, 4353 6 AT [1] 5
R, B3R5 50(3) g (4) LA, N T8 b
IO FHOXE DX S B A 25 2R 4 5 4 00 Ak A P AR T
FaR, AHEG A R AR KOF AR X, A T B AR K
P X E A R IR E SRR BRI
o NS00 A N T2 R A oy FH e P BT 1) T
PR BRI N PR S R 1, AT
BIREN IR T8 ) S8, R m KA A S R S
B LV

B RBRMES

(—) PAR B

SRS S T A RO 43 B i L, B A
W

Capital, = B, + B Artificial, + B, X, X, +

Province, + Year, + ¢, (7)

®

Personnel, = x, + x,Artificial, + x, 2 X, +
Province, + Year, + ¢, (8)

K (7). (8) ", Capital, 5 Personnel,, 535l
B AR BRI R A B R Bl S RN R R
gy, “HILF RV R LR g, HARE i & 3G
BRI, &6 Bllitarm, TR REN XA
PARZ R sh S & N 57 B3R Ui 3h 1 5 e R
TE 1% K- 8 32 O E R BT BE N ] A 8%
WShtt kB R Wi o, A BEA AF % & 2L, F & 22
EV ik RIS AV Y VA (G A S A SN
ANABR G R BERGHEE TR 3h 4
HUS R T R R XA E S R GRS T .
DU ESSSRIIE TR 2 SR 3, eI E R
RN TR REN 3G 58 KB A B R G w4 )
Y T AL AL

R6 HAMEREHITER

(1) (2)
AR
~ Capital Personnel
e 0.444 8 ™ 0.310 6™
Artificial (4.95) (3.87)
P il s i il bl
. 0.884 7" 1.137 3™
R R I
T (2.35) (6.53)
A8 {3 T 5 3RO il 1
AF Ay ] 5 AR il il
FEA 420 420
R? 0.807 3 0.752 7

(=) ZARERE

1. BARE

ARl B 2 55— E R, S AV AR O Y ) A7 T
SR DI SCHRE S5 AR R — DX B 22
T gl AR LT D™ AR R R, TR BE N )
FEIFRAR A 1) i H RO sl SR D0l FE AR
FRGURES I v SRS S iU IR B R A RO
RERI A X ARE A S R G s BT, W RAEI%
TR, Fg A 2 ] A FE AR Oy

Innovation, = ¢, + pW X Innovation, +
o, Artificial, + 6, W x Artificial, + ¢, Z X, +
6,W x z X, + Province; + Year, + &, 9)

L), p A A AR K W RR=
IR ; 0, A% Ol e B N TR B I JH 25
1 2R A 0, 1UFR— FR A i A 1) 2 o i i
R, HAp R LA (1),

2. ZN AARRATIY

A R B2 AR RUR B TR R 5 X3
BB A S R G858 Fr A7 AR 035 25 VA OG 455
AR T 2 BB Nk 7 B

xk71 2REZEH

VSR KRBTSR T )
Oy [T TOIER | GER | o | TG | G
B | e | o | Y e | e

2010 |0.321 5 *** |0.224 6 *** |0.451 9 *** |0. 107 0 *** |0.193 6 *** | 0.337 9 ***
2011 ]0.318 4 *** |0.235 1 *** 10,432 4 *** (. 147 9 *** |0.230 8 *** | 0.317 6 ***
2012 10.266 1 *** |0. 175 1 *** |0.388 6 *** 0. 125 6 *** |0.243 2 *** | 0.297 8 ***
2013 |0.253 3 *** 10.199 5 *** |0.414 3 *** 0. 136 1 *** |0.213 2 *** | 0.330 1 ***
2014 10.275 9 *** |0.209 3 *** |0.425 7 *** |0. 116 1 *** 0. 191 7 *** | 0.357 | ***
2015 |0.244 2 *** 0. 191 2 *** |0.419 0 *** 0. 142 7 *** 10.190 7 *** | 0.332 3 ***
2016 |0.231 5 *** |0. 178 5 *** |0, 435 7 *** *%10.204 9 | 0.326 9 ***
2017 |0.278 4 *** 0. 165 6 *** |0. 443 8 *** #0237 2 %% 1 0.392 5
2018 |0.289 5 *** 0. 174 8 *** |0.455 2 *** 0. 101 9 *** 10.230 6 *** | 0.375 6 ***
2019 10.243 0 *** 0. 162 2 *** |0.451 3 *** |0. 085 7 *** |0.213 4 *** | 0.374 2 ***
2020 |0.262 5 *** 0. 183 0 *** |0.464 6 *** |0. 132 3 *** |(. 187 3 *** | 0.427 8 ***
2021 |0.283 1 *** | 0. 188 3 *** |0.473 4 *** (. 115 3 *** 10.200 0 *** | 0.442 5 ***
2022 |0.266 0 *** |0.202 3 *** |0.480 5 *** |0.083 5 *** |0.225 8 *** | 0.479 0 ***
2023 10.276 3 *** 0. 211 8 *** |0.488 1 *** [0.076 3 *** |0.213 2 *** | 0. 468 9 ***

3. FR AR LR

ASCGE T LM #5%;  Hausman 555 LR £ 405
Wald 6 3B 2 fo fI0 25 [H) 3 i A A | 45 1 3 W) ij
S R[] [#5] 7 35500 Y 25 ] ZE AR AR (SDM) FF Jé 25 ]
RUNAGTES , 3R 8 FIHH T 7EARHEHAE P | b PR 2 4
IR B 3 ARG T, N TR BN
FHOF X IR A 25 R G855 4 I 0 23 T8 i 2800
8 FTLLF Y, N TR BE N B s B S Tkt
DI T 2E S R G838 G 0 B S e R A B
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P E %A 2025 5 7 B

IE AU T BN (] B BE A 4 T A b K% 2B 3kt
XA E S R G TG 1, HE— P AT
RE IS FH B8 2 [8] 6 25000 ik oA LRI | B HE 2880
e RARRE, R 8 B al N T RE R Y B4
L [RIEAAN K AN R R, H /b il i
5% W REVERS . ORI A8 3 AR R
N TR R AR M A ) RN R RO R ZR L
P , N T BERE Il 7870 A FE s (] SN A0, 3 AL
DX 22 (1) BB - A L0 T R A el s AR
DSBS R G 4 1 RIS o & X A
PSR G F N AR BA B IREETE
x8 THEMMWIER

(1) (2) (3)
A5 SRIEAERE | MBERBEEIERE | U R AR
Innovation Innovation Innovation
Artificial 0.438 3" 0.5155* 0.948 4 ***
(4.16) (6.79) (3.31)
0.145 6 *** 0.570 8 *** 1.133 6
W x Artificial
X Artificia (3.82) (4.34) (7.54)
. 0.452 4*** 0. 605 2 *** 1.238 6
2 I-\LA
BRI (5.30) (7.28) (5.95)
. 0.2322%* 1.055 4 * 2.925 5%
e A
IR BRI (2.29) (2.37) (4.37)
O 0. 684 6*** 1. 660 6 4.164 1
- (3.55) (5.21) (5.05)
0.165 0 *** 0.288 9 *** 0.378 2 **
Rho
(3.42) (2.93) (3.97)
. 0.043 3™ 0.046 5 *** 0.065 4 ***
Sigma2_e
(5.01) (4.57) (5.90)
i i A5 i i FE il
193 761 2 5N i i il
A5 761 22 55N il il il
FEA 420 420 420
R? 0.6249 0.633 6 0.640 5
Log-L 889. 112 7 786. 065 4 898.204 4
NEIRSEIW

WE 2010—2023 453K [E 30 >4 1 AR E 3
VERRFFEREA SR FH Z Rt BRI A 2 Hr A T
BB R DX I AN BT AR S R G I I AR
B, FEAH LI A58 58—, N T e R
XF XIS R G T G S AEAE I W20 5
FER LK 5 A A K P R X, A T8 B
o7 DT DX Sl A0 A 25 R 4 5 4 0 i AL AR
G 5 5 =, N T4 e R mT 3l 2o 3R 2l A K 9 AR
R SR N R E RSN, B2 X R E
BRGEG 10, N TR RER X X BB A A
FGE 3 DT SE R AEAE IE [ 25 [R16: H AL0

— 7T IR TR R AR BT, B,
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