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Abstract: Regional economic integration continues to advance deeply, with the flow of factors breaking through the
geographical “ neighbourly” restrictions. The enhancement of factor coupling depends not only on their own
attributes but also on spatial association effects. The coupling coordination model was adopted to measure the level
of coupling coordination among the innovation chain, industrial chain, capital chain, and talent chain (referred to as

“four chains” ) within provincial regions in our country. Based on the measurement results, the social network
analysis (SNA) method was employed to investigate the structural characteristics of the spatial association network
of the “ four chains” across provincial regions. The quadratic assignment procedure (QAP) was employed to
explore influencing factors of the coupling among the “four chains” in provincial regions. The results show that
from 2016 to 2021, the coupling coordination of “ four chains” in provincial regions of our country has been
steadily increasing, but the overall it still remains at a low level, exhibiting an uneven distribution characteristic of

“high in the east, low in the west” . In terms of overall network characteristics, the tightness of the “four chains”
coupling coordination space network shows a fluctuating upward trend, but there is still significant room for
improvement in the whole. Shanghai, Jiangsu, Beijing and other regions are in the core position, while Hainan,
Ningxia, Xinjiang and other regions are in the marginal position, and the “core-edge” structure characteristics are

Y %5 B #3: 2024-04-08

ELWAB: £ aRAIALHAFHRLERA A (2023AH040146)

EER N : 20 (1999—), &, ZHMERA, ML A, TEHRA TN ENBEHFARREFRZEIH

BEEE: P RAAN973—), B, ZBF LA ML, #IE, ELXHRATOARREFLE,

IR EZRE, 7 AA KRB AR “WE” BOEWERMALEMAEH A E [J]. £H T LXFFIRALXBFR), 2024,
41(6):675-684.


https://doi.org/10.12415/j.issn.1671-7872.24057
https://doi.org/10.12415/j.issn.1671-7872.24057
https://doi.org/10.12415/j.issn.1671-7872.24057

676 TR R =224 (A ZRBEAIR)

2024 4%

obvious. The intensity of scientific and technological innovation investment, economic level, and the intensity of

education investment have a significant impact on the “ four chains”

coupling spatial correlation in province

regions. It is recommended to establish linkage awareness, mitigate constraints such as distance, and promote the

flow of resources and factors between regions, formulate differentiated regional development policies, optimize the

spatial network structure, narrow the interregional gaps, and further promote the deep coupling and coordinated

development of the “four chains” .

Keywords: innovation chain; industrial chain; capital chain; talent chain; coupling and coordination; social network

analysis; regional economic
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Tab.1 Comprehensive evaluation index system of “four chains”
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Tab.2 Criteria and types for the discrimination of

coupling coordination
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Tab.3 Coupling coordination of the “four chains” in 30 provincial regions of our country from 2016 to 2021
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Fig. 1 Spatial relevance and network density
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Tab. 4 Regional centrality of 30 provincial regions of our country in 2021
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Tab.5 Plate structure of the “four chains” space network in 30 provincial regions of our country
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Tab. 6 Density matrix and image matrix of the coupling coordination spatial network of “four chains” in 30 provincial

regions of our country

_— P 0 B 1656 1
XL I Y4 37 35 Za A i XL I Y6 37 35 Zu N et
XL [a] Y Y 0.500 0.100 0.350 0.156 1 0 1 0
H3Z 55 0.050 0.400 0.880 0.050 0 1 1 0
EZE PN 0.400 0.760 0.150 0 1 1 0 0
i 0.688 0.700 0 0.050 1 1 0 0

4 “ME” BENEWEZER
FEHERTRIE A B« VOsE” RGP 2 [H] SCHK )
246 R AE R RE B, M5 B W48 IR B2 ¥ (quadratic
assignment procedure, QAP)"™"! JE— R} 4% [A] S 1k
WL SE R R 2R . HE T “POEE” RRG I SE IR A L
BCE A B SRR SR, IR BN W] X AR
PEIR . LUK BRI AR R R,
MFRSREZ R L HORANHT . Pl 4518 . N34 GDP. #
A AR S KPS 6 M RPRRy U ”
G PR B 25 S I, WK (12).
T=fB, R, I, F, J, U) (12)
Horpe ToAFEG PR BE 28 R DGR RS B Ry 25 0] < 42
FERE, s B SR 1, S22 W 0; R O R&D £
PN S GDP e HE 22 S R o5 — =l
P Z A GDP 22 5 06 5 F o A¥J GDP 2%

x7

SEHRE; J BRSO W B T 25 R S U
SRR S WP Y L 2 e
4.1 QAP XML

B X« DUEE T ARG R E R ES A
UCINET %2, #5510 000 V% &4, 43 51145 31 4% i ke
A i S iR AR 2 R YA OC R ER, WLER 7.

H 3% 7 A1 R&D £ 8 NS 5 GDP L
B =22 A GDP L E . B S S
S O A O R BUYTE 1% BEKE LR E R
iE, N3 GDP 1E 5% WK i i A6 4, 2 ] 9 42
FE R OC R B 1% B LR 2 R, Bt
HUR 248 SR e Fe 4 B “ DU BE” FEG PR Y
2 A E R IE . AR A5 FR b A
TEMC R R, i — D317 QAP AH GRS, 45 2R WL
e 8o e 8 AT, A AR i [A] Jo ™ E LAk
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Tab.7 QAP correlation analysis of coupling coordination spatial correlation matrix and influencing factors

A MRRE  BEMRFE  MEREE fRlEE &RME BERE P>0 P<0
B —0.165 0 -0 0.048 —0.158 0.182 1.000 0
R 0.478 0.001 0.001 0.118 0.196 0.498 0.001 1.000
1 0.365 0.004 -0 0.108 —-0.207 0.496 0.004 0.996
F 0.282 0.011 -0 0.105 —0.245 0.433 0.011 0.989
J 0.100 0.104 —0.001 0.076 —0.198 0.326 0.104 0.896
U 0.583 0 0 0.095 —0.200 0.463 0 1.000
®8 EREMEZEMBEXRHSEEMAE
Tab. 8 Correlation coefficient and significant level between differential matrices
AR B R I F J U
B 1.000%** —0.162%** —0.220%** —0.155%** —0.138%* —0.176%**
R —0.162*** 1.000*** 0.519%** 0.783%** —0.001 0.610%***
I —0.220%** 0.519%** 1.000*** 0.515%** 0.043 0.340%*
F —0.155%** 0.783%** 0.515%** 1.000%** 0.036 0.601%**
J —0.128** —0.001 0.043 0.036 1.000%*** 0.020
U —0.176%** 0.610%** 0.340%* 0.601*** 0.020 1.000

, AR E 1%, 5%, 10%4 B F MK FE.
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4.2 QAP [OF4#r
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Tab.9 QAP regression analysis of the influencing factors on the spatial correlation of coupling coordination
AR AE oA 191 19 2 %L NI TR T RS P, P,
I T 0.052 1
B —0.0118 —0.038 0 0.1899 0.810 6 0.1899
R 0.030 1 0.306 9 0.0375 0.037 5 0.963 0
1 0.001 2 0.048 8 0.303 8 0.303 8 0.696 7
F —0.000 1 —0.207 5 0.056 0 0.944 5 0.056 0
J 0.005 2 0.090 4 0.0870 0.087 0 09135
U 0.038 8 0.4953 0.0010 0.001 0 0.999 5
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