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Artificial intelligence application, the flow of R&D factors,

and the competitiveness of regional innovation ecosystems
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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
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theoretical references and practical inspirations for China’s scientific and technological innovation to achieve.

Key words:: artificial intelligence application; competitiveness of regional innovation ecosystems; flow of R&D factors;

new quality productivity
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A Ay ] 50 R0 il 2 il il il

Kleibergen-Paap 243.721°5 155.2517
rk LM statistic [0.000 0] [0.000 0]
Kleibergen-Paap
1. 12 193. 4
rk Wald F statistic 33 50 93.499°8
Stock-Yogo(10% ) 16. 38 16. 38
A 420 420 420 420
R? 0.6642 | 0.7126 | 0.690 6 0.744 9
RS NFRR PAE,
(2) Htefdfg s

S B R TR R LA
BRI X A 25 R G 5 4 T R AUE
IR, 5 R W 4 5 (1), 5 =, Wl 50
e A i e N TR BE R B — B S 30
(L. Artificial) YE RO REAZ B IFARARK (1)
FEATINA, G5 R TR 4 51(2) . %=, 3K H
BET o SR UK B A AR I JBRE Bl AU
(1) BEAT IR SRS R TR W 4 910 (3) , SR 0Y, HE

x4 REERLBMHITER

(1) (2) (3) (4)
25 Innovation | Innovation | Innovation | Innovation
B AL N "
UII%S SR Vi
VRS RS SR ELRET [HERR b
Artificial 0.452 7™ - 0.546 2 10.551 0™
(4.13) (5.09) (4.94)
e 0.309 5
L. Artificial — (3.42) — —
s i A4S o il il il il
. 2.457 77" [2.824 1" [1.952 1™ |2.408 8 ***
5 A 35
BE (11.34) (9.76) (3.11) (5.26)
BOEER | i il P
R EERN | I I I
FEA 420 390 364 420
R? 0.6829 0.690 5 0.729 8 0.708 7
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ERilom (i, %o % 2278 AR HEAT 1% 1) 9 000 46 L8
PR SR ME 45 (4) R, L H— R IR i
PRI FE , N A BRI 52 3R A0 B 5 v S AT
5 385 R ] 5 25 R — B, R A SO D &
WA AR

(@) AR

1. W RALF Rk

DL ZR U —IREYRT Sy S K RE AR 3 Sk i O b
X 50 M 2, 22 S5 0 A FF T ml S 4G 5, 4%
mEs 51(1) 55(2) i, ATLES, KT8 GE
o7 AT DX S A A 28 R e 3 4 0 A AR A I TE 7l
rp: N N S e P R N A R
Pl & IR, REWS 70 0 BN T e S AL
RFTHE N TR + 7 X A S R G, N
T o X IREH A S R G se gy, MLy X R
WAEROERER W50 Dae R m&
AL e N TR RE S, (H R 2 04 Iy A7 e Bk
Tl iseita v 55, 7 oMl & J T JS R BE N A e 1 i
o, BTN TR e N G > b B AR S R T
FIRSG SR A

x5 BRMRRBREITER

(1) (2) (3) (4)
Innovation | Innovation | Innovation | Innovation
AR ANTGEA | NI1%eA
FETHLIX | JETHLX | KOPRGE | KPR
HiIX HbIX
Artificial 0.829 7 | 0.311 7" [0.9528" | 0.1807"
(5.94) (2.32) (4.64) (1.85)
A i Pl i il
. 3.531 3" [2.767 1™ |3.962 2" |1.923 9 ™
5 R I
BN (4.62) | (5.04) | (4.91) | (5.78)
ilzfg 0.001 4 0.000 3
25T X
BIEERNL | P 1 I
ARG IEE RN | B il i il
FEA & 210 210 210 210
R? 0.691 4 0.738 1 0.706 5 0.740 9

T 2H ) 22 S A6 p B PR B AR 2L S A SR BB 500 YOS5 1 5 P
D7 LR b3 TR T AR AR TP R L R
VLV R ER )1 St M AT A 15 A s JL U5 L IX A AR L
HURHEE L AT AR CBRIEIT I Sl AR R LB
PO CHOR T AR 15 N .

2. AN RS

DAARFLL b e S5 R AR A B e A
TIRA B R AR, IF45 N 1 AR A 4
DL BRI E LN T REAK P E X, )Rz
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TE XN T GEA KRR IX, I 5] 3k A [ 15
s, 550 (3) M (4) TR I, KT fE
IO FHRS DX I B 3 A 25 2R 8 3 4 3 A At kA AR X
SR, AHEE AN BEA KB X, A BEA K
PRGR X E MR — e R E SRR RS
(A 78 730 N T3 REAE IV i A B A A9 T
RRYE By R IR N IR SF e T, N
BREN I T8 1 345, 1R XA B AR B RS
e,

I RRES

(—) PAZ AR

S LHET X A R00% 43 8 L, 1R
Ewop

Capital, = B, + BArtificial, + B, X, X, +
Province;, + Year, + ¢, (7)

Personnel, = x, + x,Artificial, + x, ZX” +
Province, + Year, + ¢, (8)

A (7) . (8)H, Capital, 5 Personnel,, 73
D HL AL B R A Bl S 0 R R R
gy, “H IR R R g, e & ik
BR(1) . 326 Bllidin , N TR REN XA
e SRR VYNGR STk A RS 8
TE 1% K- b 5835 1E , W RE I Al A 5%
Wi & B R Sh, [R A BEA 098 kB, B & 2
FRULNT T85> KA G O, PE AT R |
ANAZRFEH R B R G HEE T Q08 3h 4
il 35 R R E S R
PAESSRIUE TIRUE 2 SRUE 3, IEI M A Z R
N T ReR R KA A B R G wF )
8 AL AL

x6 HAMUREMHITER

(=) Z R R

1 R E T

AR A b P B — T, 2 ) A Y S A A
TR ST SR DR T — DX sl 22
I Sl ]t 08 DX A S, N T RE R AT
FEOP AR A 6 i AN, A B A 3 DX ol 3 A
RGUEER I R OB BRI R SR A A
BE A IR B A S R G s 18T, AR %
Bt , A4 A 22 ) ek TSRy

Innovation,, = ¢, + pW x Innovation, +
o, Artificial, + 0, W x Artificial, + ¢, z X, +
0,W x Y, X, + Province, + Year, + &, (9)

S(9) 11, p H AR B WA EG W %
IRURCTLARIE ; 6, A S AT T 2
[ e 28 0, AR — R P AL & 9 2 Al s J
FB, HAE R CAA(1) o

2. EE AAARA I

T 5 4 R B 22 R BRI T BRI HT A5 DX sk
AT A R GE 5w A S A7 AR 3 25 AR S, A5 5
2 (AT R S A BB Nk 7 B

R EREZEH

VSEIT] KRBT BT ]
oy [ WARE | GREE | o | AR | GREE
SRR | e | omm | P e | e

2010 |0.321 5 *** 10.224 6 *** |0.451 9 *** 0. 107 0 *** |0. 193 6 *** | 0. 337 9 ***

2011 |0.318 4 *** 0.235 | *** |0.432 4 *** (. 147 9 *** |(.230 8 ***
2012 |0.266 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 1 ***

0.317 6 ***

2015 |0.244 2 ** 10.191 2 *** |0.419 0 *** 0. 142 7 *** |0. 190 7 *** | 0. 332 3 ***

2016 |0.231 5 *** |0. 178 5 *** 0.435 7 *** 0. 129 0 *** |0.204 9 *** | 0.326 9 ***

2017 |0.278 4 *** 0. 165 6 *** |0.443 8 *** |0. 097 4 *** |0.237 2 *** | 0.392 5 ***

2018 |0.289 5 *** 0. 174 8 *** |0.455 2 *** 0. 101 9 *** |0.230 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 *** |0. 187 3 *** | 0.427 8 ***

2021 |0.283 1 *** | 0. 188 3 *** 0. 473 4 *** |0, 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 0.276 3 *** 0.211 8 *** |0.488 1 *** |0.076 3 *** |0.213 2 *** | 0. 468 9 ***

.. (1) (2)
- Capital Personnel
0. 444 8 0.310 6
Anificial
riificia (4.95) (3.87)
il A5 i F il il
0.884 7* 1.137 3™
2R
BT (2.35) (6.53)
A4 5 T 5 R il 1
AR Ay [ 7 B8N il il
FEA G 420 420
R? 0.807 3 0.7527

3. R AR

ASCE T LM K35 Hausman £ 5;  LR Kz 3605
Wald 6566 52 fi {0 25 ] TH AR | 25 2R 3% W 7 vk
S R[] [ 5 5500 ) 2 () A TE A AY (SDM) FF i 25 [1]
BN, 8 B T FEARHRE I | H R 20 R
S TEERHEFE 3 MORRIACE R T, N T8 RN
PR DX BT A 25 R 0 5 4 3 B0 2 [ Yk HH 2800
MR8 T LA i, AT BRI B Hes [a] i J= 200
DXCHBB AR RGE S i e RO B E R
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v E A 2025 F 5 T

TE A N T B IO ] IR BE A% 452 T A iy J 40 3
IR AIH LS RS T G 1, HE— P N TR
FE IO FH AR 2 [B] i 1 000k D LR8N T30
LR, i3 8 B o, N A RN HTAY 4%
N [RIEAA N R S AN, R R (E, H 2 /b
5% W REVERS ORI A 3 AN [RACEE A
N AT AR M A R A R B o W, R L
P , N T BERE T 5803 A #4251 Mg AN, 34
DX 22 (1) B 3 A L0k T 5 AR A AR B A
s XIS R GE 584 1 Y RIS, X6 4T X Ikl
WA RGP N R A BORKEELE
K8 THEHMIWWER

(1) (2) (3)
AR LR R MO FEER BAE I | AU IR B A R
Innovation Innovation Innovation
Antificial 0.438 3 ** 0.515 5 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***
357 }—-4
BRI (5.30) (7.28) (5.95)
. 0.2322* 1.055 4 * 2.925 5%
Al Y
i (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)
7 AR FE il il il
4 103 61 22 KL il il il
AT AF 1 72 5508, il il Pkl
FEAR 420 420 420
R 0.624 9 0.633 6 0.640 5
Log-L 889.112 7 786. 065 4 898.204 4
NEILSEI

WE 2010—2023 453K [H 30 >4 1 T AR £ 3
VERBFFEREA SR Z Rt s AR A 0B AT
BREN G DX I B R S RS S I R
BE, FEARH LI ORI 4508 58—, N TR Ak R A
XoF X BB A 28 R e 58 4 S AETE IR )52 5 5 —
FERG ML IX 5 N 1 PR AR K 45 v L IX, N T2 g
oL DR DX Sl A A 2 R e s 4 0 AR AR
g 5 =, N T4 e R FH ml 3l 2o 9K S iF & 9 A
R sh S0 & N LB R ), R XA Bk
BRG] 50, TR BER D XA A &
RG4S A L ) 2 [ 800

— 7T IR TR BB R AR BT R, ok,
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AR R AL R I R R e
200 S ORI | AL R AN T e FH
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b, 2 19 e B 1 R A S R B B Al
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TP IR R , R T 4 4T3 N T e Sk X Bt
IR S R G 15T
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MR AR ZRE , G AL 5 Rl 4= 47 N
st NTRBE + SR 1730, ATE R P AT h
W5 AR R KR AT U T g T — 1k
R E A RT- 5, NI SEBL D s 22 2 B 5205 +
A Zy B AT + 0F )5 B 2080 1 1 A
FRETE  IRALBE A BEAS T BC BE 7, S 1 5 DX 18T
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