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Figure 1  Study area diagram
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Table 1 Social network analysis index and calculation formula
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Figure 6  Evolution diagram of feature vector centrality of BRICS S&T innovation cooperation network
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Table 5 Multi — dimensional proximity factor detection results
2000 - 2023 i 25 1 Rl Rk & TR A R I A
q statistic  p value  q statistic  p value  q statistic  p value  q statistic  p value  q statistic  p value  q statistic p value
HiEAR TP 0.8170  0.4461  0.7778  0.9383  0.7158  0.0812  0.7939  0.1880 0.8340  0.3836  0.8333  0.3908
ZEPEABIEYE 0.9994  0.0000  0.8061  0.0960 0.7336  0.8378  0.4118  0.5704 0.9995  0.0000 0.8086  0.1446
BALBIEE 0.8111  0.3831  0.9922  0.0000 0.8637 0.6759  0.8837  0.8306 0.7840  0.1239  0.9969  0.0000
HIEEARIE M 0.9991  0.0000 0.9783  0.0416  0.7476  0.9467 0.7895  0.2850  0.9474 0.1018  0.7901  0.4391
TALARIEYE 0.7999  0.0472  0.6481  0.1813  0.8730  0.0115  0.8001  0.0420 0.7769 0.0580 0.7663  0.0666
Fo6 SETAETHERMER
Table 6 Multidimensional proximity interaction detection results
o B Eifan i B4 T P Z AR T Pk A LRI il B 40 3T Pk SCAR AT AT
i P28 3T 0.8170
Z PR AR 1.0000 * 0.9994
2000 - 2023 EV NG Bl 1.0000 * 1.0000 * 0.8111
] B 48 T 1.0000 * 1.0000 * 1.0000 * 0.9991
SCAR AR 0.8353* 1.0000 * 0.9830" 1.0000 * 0.7999
iy HR AR AT 0.7778
G AR 1.0000 * 0.8061
1 2F 1 EE N SR 1.0000 * 1.0000 * 0.9922
il B 408 3T P 1.0000 * 0.9930 1.0000 * 0.9783
SCAR AR M 0.8000 * 0.8516 " 1.0000 * 1.0000 * 0.6481
i B 208 3T 0.7158
25T AR 1.0000 * 0.7336
peEiz] BRI 0.9363* 1.0000 * 0.8637
] B 4 T 1.0000 * 0.7728 1.0000 * 0.7476
AR AR 0.8899 * 0.9874* 0.9363* 1.0000 * 0.8730
iy H AT T 0.7939
2P AR AT T 0.8773 " 0.4118
Fadb &R ER N B 1.0000 * 1.0000 * 0.8837
il B 4B 3 1 0.9591 " 0.8953 " 1.0000 * 0.7895
AR AR P 0.8554* 0.8773* 1.0000 * 0.9591* 0.8001
i P48 3T 0. 8340
Ze PR AR 1.0000 * 0.9995
TR K J AR P 0.9841" 0.9996 * 0.7840
] B 41 T 1.0000 * 1.0000 * 0.9957 * 0.9474
AR AR 0.8506 * 1.0000 * 0.9524 " 0.9531" 0.7769
i P AR5 P 0.8333
28 5 AR T 0.8861" 0.8086
AR ER N B 1.0000 * 1.0000 * 0.9969
il B 4B 3 1 1.0000 * 0.9556 1.0000 * 0.7901
SCAL AR I 0.8500 " 0.8389 " 1.0000 * 0.9556 " 0.7663

e AR UR PR AN < RN F IR B (X1 N X2) > Max(g(X1),q(X2)) .
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Analysis of the BRICS science and technology innovation cooperation network in the
context of expansion:Structural evolution and driving factors
JIANG Zi —ran', WU Yue', ZHANG Jian — zhen', YANG Xiu*, KANG Zhi - nan’

(1. School of Geography and Environmental Sciences,Zhejiang Normal University,Jinhua 321004, China;
2. China Science and Technology Exchange Center,Beijing 100045, China)

Abstract; As the importance of science and technology innovation rises in global competition, taking the BRICS expansion as an oppor-
tunity, deepening the science and technology (S&T) innovation cooperation among BRICS countries is of great and far — reaching sig-
nificance to reshape the world’ s scientific and technological governance pattern and enhance the discourse power of the countries in the
“Global South”. Based on the data of BRICS countries”thesis cooperation from 2000 to 2023, the article analyzes the topology and cen-
trality of BRICS S&T innovation cooperation network from the perspective of dynamic evolution, adopting social network analysis and
geographic detector, and examines the influence of multi — dimensional proximity and interaction on the evolution of S&T innovation co-
operation network in each stage and the mechanism of the influence. The results show that; (1) during the study period, the scale of
BRICS science and technology innovation cooperation network has been enlarged, the cooperation links between the subjects have been
gradually increased, the network density has shown a trend of growth followed by a slow decline and remained stable, there is a trend of
intensive cooperation and cluster development within the innovation network, the important centers of the innovation subjects have grad-
ually come to the fore, and the topology of the network has gradually developed and matured, and it is in the transitional period of the
stochastic network evolving into a scalar — free network. (2) Important center nodes of the cooperation network have come to the fore,
exerting important influence and radiation — driven ability; at the same time, the ranking of key intermediary nodes is relatively stable,
playing the role of intermediary bridge communication. China is in the core position of leading and spearheading in the BRICS S&T in-
novation cooperation network , with greater influence. (3) Multi — dimensional proximity factors play different degrees of positive influ-
ence in the network, R&D investment proximity is the dominant factor affecting innovation cooperation in the study period, with the
highest explanatory power; the influence of geographical proximity gradually decreases and tends to be stable with the advancement of
time; and there is a two — factor enhancement interaction between different proximity factors, with different degrees of enhancement
effect.

Key words: BRICS countries; science and technology innovation; cooperation network ; multi — dimensional proximity; GeoDetector



