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Abstract: Xiong'an, as an important carrier of Beijing’' s non-capital functions, is of great significance in optimizing and
reconstructing the layout of innovative cyberspace of the Beijing-Tianjin-Hebei region. At present, Xiong'an is still in the
construction stage, and the evolution of the regional innovation network is more objective and feasible to use cooperative patents
as an index. Firstly, the Xiong’ an— Beijing-Tianjin-Hebei innovation cooperation network was constructed based on patent
cooperation data and the characteristics of Xiong'an nodes was analyzed. Secondly, the QAP method was used to explore the
influencing factors of the Xiong'an— Beijing-Tianjin-Hebei innovation cooperation network. Finally, the extended PMC index

model was used to analyze the science and technology innovation policy of Xiong'an. The results show that: 1) Xiong' an
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expands the cooperative city at a faster rate but less frequently, and gradually evolves to the central position, but the control
ability of resources is not significantly improved. 2) Institutional proximity has a positive impact on the Xiong’ an— Beijing-
Tianjin-Hebei innovation cooperation network. 3) Xiong' an’s existing science and technology policies are mainly based on
investment subsidies, and the cultivation of innovation and entrepreneurship platforms and the promotion of innovation output

policies are insufficient.

Keywords: science and technology management; collaborative innovation network; social network analysis; driving mecha-

nism; science and technology innovation policy; PMC index model
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Fig.1 Xiong an— Beijing-Tianjin-Hebei innovation cooperation network from 2020 to 2022
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Tab.1 Overall network structure characteristics of Xiong'an— Beijing-Tianjin-Hebei
innovation cooperation network from 2020 to 2022
i H i B
2020 2021 2022
BR R 3 265 3872 4045
KEH 61 66 75
[44] 2% %5 B2 0. 670 0.752 0. 824
FEIES 0.384 6 0.320 5 0.025 1
-1 AR A 1.330 1.275 1.176
RRCE B 0.825 0.795 0.877




644 mode B Bk ¥ % i 2023 4F

1.3 HRPRBESN

Sk A 5 22 T DX BN IR T T A At 3 T [0 ) DG 36 R L A 1) A7 A T, D BE A T O R R B . R
JEE T B AR I T R R B A R YT S A R g AN ST S A T ST ) A R R & L
e T R L BT R AD T 4 B B B, 20202022 AR MELE— BRI BT A VE W 45 A5 RE vt B4 SR E 2
PR o MASBE o BE (SR B, 2020 4R 3 2022 AR BI(E /3 31 R 8. 7,9. 4 F1110. 7,

2020 A7 B 110 057 B o0 B S (B AR 25 0 A S J0 5 R A K IE R E ST T AESR R 2021
A L FE M ML B T ORI e R, 5 HAL 10 AR A S TR 52022 AR TR E 1L 5 HA 12
AT YN T AR BT S AR % 455 SR T A5RE G BE T LU A K JER 7 B R PO BE Y
R A 5 e e — B, U I 2 X SR S T A — o R A SR

14

12

i 10

= 8
= 4 I 20204F
= ,
Z 4 B 20214F
2 — 202241:‘

0

‘b' X‘& @@& % \&&é\%o %’y@ /<>/Q\" @ ‘\’\ﬂi z%\</
@?
Wil 28R

B 2 20202022 % — % & LA AL EE P BT L
Fig. 2 Distribution of point centrality of Xiong'an—Beijing-Tianjin-Hebei innovation cooperation network from 2020 to 2022
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Tab. 2 Closeness centrality of Xiong'an—DBeijing-Tianjin-Hebei innovation

cooperation network from 2020 to 2022
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i 7k 1/22 1/16 1/15
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Fig. 3 Schematic diagram of the closeness centrality distribution of Xiong'an—Beijing-Tianjin-Hebei innovation

cooperation network from 2020 to 2022
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Tab.3 Betweenness centrality of Xiong an—DBeijing-Tianjin-Hebei

innovation cooperation network from 2020 to 2022

E——— o ] A B
2020 4F 2021 4F 2022 4
& 0.072 772 0.029 660 0. 003 205
dbne 0.086 340 0.058 094 0.030 896
& Ll 0.017 537 0. 009 865 0.008 369
K 0.086 340 0.039 291 0.030 896
&R By 0.018 590 0.010 836 0. 030 896
kRA 0. 000 000 0.003 434 0.003 256
HRAE 0.001 603 0.009 437 0.003 663
ol 0.001 603 0. 004 630 0.007 937
ARIE 0.061 554 0. 058 094 0. 030 896
ZEER 0.034 844 0.037 759 0.023 901
15K 0. 000 000 0.028 571 0.010 353
B & 0. 000 000 0.001 425 0.003 027
H 85 0.001 832 0.001 603 0. 000 000
22T X 0.001 603 0.027 813 0.017 832
¥ {H 0.027 472 7 0.022 893 7 0.014 651 9
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Fig. 4 Schematic diagram of the betweenness centrality distribution of Xiong an— Beijing-Tianjin-Hebei innovation

cooperation network from 2020 to 2022

WA 3 TR AR e A S T A AR RE T 2 R . SR IER A B R R TR LR R
HE A KR B UR B4 RE D R R 4 A v ] R BE RS B TS TR L 2021 AR 2022 4F R (E] L
JEE 35 e HA AL, 2021 A B U 4 ) I T 0 6 A T A L 5 P TR B BRI W R L A e R 2 . S IR 4 T
LA 9 058 R/ 22 S AN W A /0N 22719 i TEAE AR R AH A5 U5 R A S A B L 22 % 9 R o e T 475 TH
2555 o T 2 X T AE BRI B I A R AN AL L R BEAR I b AE BB A 1 P A R A AR
1.4 HREREBSHT

R WIF 5 00 285 PN T I <22 i Ak /I A A e S8 R B L R SCaE i CONCER X M 22— 5t i S8 37 & 15 ¢ Rt AT
AR B VRS I M o M 22— ST AT I 45 58 SR T RE RO RN I 5 B 7 o AT 5 1 0 265 /0 AT R el 3 0 A DL
K 6,

2 1 2 1 2 1
PrREL fREL fREL
Jbs2 “12 M8
Tols L3 RiL10
%{i 214 K11
&12 NS ﬁgg&u
KK I6 13
o Kotea e 14
REL10 AT I3
ARIES HFIE9 Jbsi
HEHE 13 e FIR 9
s k11 Kt
k1 ZEL10 JiRL;5
JEY7s JREb7S kR O6
TRAET7 HEHB13 TR
HEzE14

B 5 2020—2022 St — R EEVNHAOMEMBBRRTFEHEMYA

Fig.5 Xiong' an— Beijing-Tianjin-Hebei innovation cooperation network condensation subgroup tree chart from 2020 to 2022
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Tab. 4 Influencing factors and variable interpretations of the cyberspace association of Xiong'an—DBeijing-Tianjin-Hebei

innovation cooperation
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Tab.5 QAP correlation analysis results of Xiong'an— Beijing-Tianjin-Hebei innovation cooperation cyberspace

association from 2020 to 2022

5 H 2020 4F 2021 4 2022 4E
GEO LNS GEO LNS GEO LNS
LIP Y1 0.069 1 0.258 0 0.056 8 0.259 9 0.088 3 0.270 4
i K 0.267 1 0.092 4" 0.307 1 0.098 2" 0.155 6 0.065 4"
ZHOME 0.000 8 —0.000 6 —0.002 9 —0.002 0 —0.001 5 —0.005 1
brifE 22 0.103 7 0.173 4 0.103 5 0.174 0 0.103 6 0.169 0
e /ME —0.157 5 —0.181 4 —0.163 6 —0.181 4 —0.150 7 —0.165 4
e K1 0.298 2 0.540 1 0.3050 0.541 8 0.289 1 0.529 0
P=0 0.267 1 0.092 4 0.307 1 0.098 2 0.155 6 0.065 4
P<0 0.733 3 0.910 0 0.693 3 0.906 2 0.845 2 0.937 4
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Tab. 6 Results of QAP regression analysis of cyberspatial association between Xiong'an—Beijing-Tianjin-Hebei innovation

cooperation from 2020 to 2022
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Tab. 7 Evaluation indicators of scientific and technological innovation policies
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Tab. 8 Input-output for extended PMC index
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