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Figure 2 Construction process of indicators for future industrial innovation network
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Figure 3 Parallel trend test
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Table 1 Benchmark regression results
(1) (2) (3) (4) (5) (6)
A BI5HT 455G 16k 8 2 SR T PRI I 4 DG 16 B 15 30 T B 199 2% 56 BBk ik B
Superc 0.071" " " 0.064 """ 0.008 0.008 0.063" "~ 0.056" " "
(0.016) (0.016) (0.005) (0.005) (0.014) (0.014)
InGDP 0.014" " 0.003 0.012" "
(0.006) (0.003) (0.005)
InFAI -0.007 """ -0.000 -0.007 " "~
(0.001) (0.000) (0.001)
InFEL 0.006 0.005" " 0.001
(0.004) (0.002) (0.005)
InFDL -0.022" " " -0.003" -0.020" " "
(0.005) (0.001) (0.005)
InlEC -0.017""" 0.000 -0.017"""
(0.004) (0.002) (0.004)
Constant 0.017" "~ 0.093" " 0.004" " " -0.029 0.014" "~ 0.122" " "
(0.001) (0.046) (0.000) (0.021) (0.001) (0.035)
Observations 3,135 3,135 3,135 3,135 3,135 3,135
R - squared 0.831 0.833 0.679 0.679 0.754 0.758
City FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
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Table 2 Results of robustness test
(1) (2) (3) (4) (5) (6)
T A8 1y AR Oy - Ay
AR S 6% KA g i 4 R AL 3 A oy 18] 72 280N XU L7 2 >
= N 1 A AR ’
Superc 0.072" " " 0.068 """ 0.064 " "~ 0.064 " * 0.064" "~ 0.075" "~
(0.016) (0.015) (0.016) (0.028) (0.017) (0.016)
i AR 5 1l il ] 41 2 1 ]
Constant 0.082" " 0.101 """ 0.093 " " 0.093 " 0.093 " "~ -0.000
(0.039) (0.024) (0.046) (0.051) (0.035) (0.001)
Observations 3,091 2,902 3,135 3,135 3,135 3,135
R - squared 0.825 0.807 0.833 0.833 0.833
City FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
Province FE NO NO YES NO NO NO
Ml 2% 2 J5 ik Lassocv
e\ BT 2% E ,ﬁﬁ*lﬁ‘@&ﬁﬁfi%lﬁﬂ@]%ﬁW‘J%ﬁﬁﬁimﬁfi
, E AR
60 - !
i 3 MEBRRER
| Table 3 Results of endogeneity test
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Figure 4 Results of placebo test
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Table 4 Bacon decomposition results

XU 2 53 1 53 41 26 Y Al T4k &S
Jedb FRA vs J5 b P4 0.095 0.003
JE AL B vs SEAb A 0. 106 0.001
QbR vs A Ab HE AL 0.070 0.977
Wb IR vs — BELALF AL 0.003 0.008
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Table 5 Results of transmission mechanism test

(1) (2)

(4) (5) (6)

A5t VIREREIP QIS AR O I A1) 37 2 2 W B BT B 2 0% f BT A4 B35 i A4 e
Superc 0.356*** 0.309*** 0.141%* 0.108" ~0.084%** ~0.067***
(0.115) (0.114) (0.063) (0.064) (0.009) (0.008)
I ol A% o 1l 1l 2 1 a1l 1l s il
Constant 0.226°""* 0.161 ~0.563%"*" 1.090* * —0.111%* " -0.716** "
(0.006) (0.422) (0.006) (0.545) (0.002) (0.189)
Observations 3,135 3,135 3,135 3,135 3,135 3,135
R - squared 0.831 0.836 0.798 0.799 0.495 0.501
City FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
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Table 6 Results of policy combination effect test

(1) (2) (3) (4)

A5 i AL 2R g8 BT HE B
WU 23 SRR TF T & T B 28 5 6 1T B T8 a8 i 3 A SRR 3T 3 A
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(0.016)
Superce x UDTP 0.061" "
(0.016)
Superc x PCIC 0.072***
(0.015)
Superc x IPP 0.055"
(0.026)
2 1l A8 il il il il
Constant 0.093 " * 0.094 " * 0.054 0.090 " *
(0.046) (0.046) (0.046) (0.046)
Observations 3,135 3,135 3,135 3,135
R - squared 0.833 0.833 0.834 0.832
City FE YES YES YES YES
Year FE YES YES YES YES
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Table 7 Heterogeneity test results

(1) (2) (3) (4) (5) (6) (7)
A ik R s P W —iferm W RRARR 15 BURA
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(0.020) (0.009) (0.033) (0.022) (0.025) (0.020) (0.001)
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R - squared 0.838 0.748 0.812 0.834 0.939 0.837 0.942
City FE YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES
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4 FHEMHSW Table 8 Impact of computing infrastructure on
network structure centrality
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Figure 5 Spillover effects of computing infrastructure on future industrial innovation networks
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The impact of computing infrastructure on the future industrial innovation network of cities
ZHOU Jian - ping" *, ZHAO Ye —wen" >, XU Wei - xiang'"*
(1. School of Economics, Zhejiang University of Technology, Hangzhou 310023, China;
2. Institute for Industrial System Modernization, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract: The future industry is driven by breakthrough technological innovation as its core driving force, and its development com-
bines multiple characteristics such as strategic leadership, industrial disruption, and technological route uncertainty. The layout of such
industries not only helps to grasp the initiative of the global technological revolution, but also serves as a key path to reconstruct the
competitive advantage of the industry. With the deepening development of artificial intelligence, big data, and cloud computing tech-
nology, computing power resources are gradually replacing traditional production factors and becoming an important driving force for fu-
ture industrial innovation. This article calculates the future industrial innovation network based on cooperative patents in 285 cities from
2011 to 2021, and measures urban computing infrastructure through the construction of supercomputing centers. The impact mechanism
and effect of supercomputing center construction on urban future industrial joint innovation are tested through a difference in differences
model. The following conclusions are reached: (1) The construction of supercomputing centers can positively promote the enhancement
of the strength of future industrial innovation networks, and this conclusion has been tested through robustness methods such as adjus-
ting regression samples, adjusting model settings, using dual machine learning models, and endogeneity tests, indicating that the em-
powerment of computing infrastructure can promote the development of future industrial innovation networks. At the same time, compu-
ting infrastructure mainly strengthens the external innovation network connection of cities, and its innovation network reconstruction
function is more reflected in the external connection level that breaks through administrative boundaries, but it has limited innovation
synergy effects among innovation subjects within cities. (2) The computing infrastructure mainly affects the future development of in-
dustrial innovation networks through mechanisms such as knowledge innovation linkage, innovation factor adsorption, and innovation
boundary expansion. Computing infrastructure helps to strengthen knowledge cooperation links in the innovation chain, promote the flow
and aggregation of urban innovation resources, expand technological boundaries, and thus promote the improvement of future industrial
innovation network levels. It is worth noting that the policy combination formed by the construction of computing infrastructure, the op-
timization of innovation ecology policies, and the smooth flow of data elements can generate positive synergies, further promoting the de-
velopment of future industrial innovation networks. (3) Heterogeneity testing reveals that in the central and western regions, regions
with higher levels of market integration and information costs, the construction of computing infrastructure has a more significant impact
on the strength of future industrial innovation network connections. The construction of computing infrastructure has positively promoted
the centrality of innovation network nodes, while its negative impact is close to centrality, indicating that it is promoting the formation of
an unbalanced development pattern in the future industrial innovation network of cities. The results of the spatial double difference mod-
el show that the construction of supercomputing centers promotes the enhancement of collaborative innovation capabilities in neighboring
cities through spatial spillover effects, and the spillover effects become stronger with increasing distance. Based on the above conclu-
sions, this article has the following policy implications. The first is that the government should optimize the layout of computing infra-
structure and promote the deepening of urban innovation networks. The second is that the government should form a diversified policy
combination, creating a synergistic effect between computing power and innovation ecology. Thirdly, the government needs to promote
the construction of computing infrastructure according to local conditions and narrow the regional innovation gap.

Key words: computing infrastructure ; future industry innovation network ; supercomputing center construction; difference — in — differ-

ences model



