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Abstract

Regional innovation plays an important role in supporting national development. 23 districts and
counties in Changsha-Zhuzhou-Xiangtan urban agglomeration are used as the basic spatial unit,
and the amount of patents granted is used as the measurement indicator. Coefficient of varia-
tion, NiCh index, spatial autocorrelation, gravity model, and GWR are used to analyze the innova-
tion spatial evolution characteristics of Changsha-Zhuzhou-Xiangtan urban agglomeration from
2012 to 2021 and its influencing factors. It is found that: (1) The absolute difference in innova-
tion output of Changsha-Zhuzhou-Xiangtan urban agglomeration increases year by year and
shows an upward trend, the innovation output becomes more and more unbalanced, and the
relative difference gradually increases; (2) The innovation output of Changsha-Zhuzhou-Xiangtan
urban agglomeration shows obvious characteristics of the high-value cluster, the number of dis-
tricts and counties with high innovation output level has an increasing trend and shows a spatial
difference structure of more in the north and less in the south; @ The innovation spatial con-
nection of Changsha-Zhuzhou-Xiangtan urban agglomeration shows the innovation spatial lin-
kage of Changsha-Zhuzhou-Xiangtan urban agglomeration shows a “core-edge” structure, and
the core area has a tendency to weaken; (4) The growth rate of innovation output of Chang-
sha-Zhuzhou-Xiangtan urban agglomeration is obviously faster in the north than in the south; (5)
The influence of each influencing factor on the innovation activity of Changsha-Zhuzhou-Xiangtan
urban agglomeration shows obvious spatial heterogeneity, innovation input, and basic educa-
tion environment have a significant positive promotion effect on ChangZhuTan city cluster, and
the influence of industrial cluster environment and economic level on innovation output varies
greatly among different regions. The results of the study can provide policy references for acce-
lerating the high-quality development of Changsha-Zhuzhou-Xiangtan urban and building a na-
tional regional science and technology innovation center.
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Figure 1. Diagram of the study area
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Table 1. Differences in innovation output in Changzhutan urban agglomeration, 2012~2021

2 1. 2012~2021 FEKHKEWHEUFTHER

Gl PRt 5 R B JEE HALE Moran’s |
2012 714.010759 1.085123 0.390822 2.102850 0.183649
2013 689.717333 1.054614 0.399045 1.688462 0.202156
2014 761.214317 1.052349 0.394004 1.705591 0.190030
2015 979.165875 1.086650 0.410007 1.781363 0.126502
2016 1038.402924 1.133359 0.422927 2.162432 0.196080
2017 1211.719560 1.200601 0.447227 1.914608 0.200991
2018 1477.987819 1.166445 0.432321 1.876049 0.183484
2019 1585.447112 1.189383 0.429459 2.187278 0.180226
2020 2277.803866 1.174600 0.422389 2.069704 0.192198
2021 2950.465119 1.165571 0.424367 1.851210 0.236259
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Figure 2. Differences and dynamics of innovation output in Changzhutan urban agglo-
meration, 2012~2021
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Table 2. LISA clustering results of innovation space in Changzhutan city cluster in 2012, 2015, 2018 and 2021
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Figure 3. LISA clustering of innovation spaces in Changzhutan region, 2012, 2015, 2018 and 2021
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Figure 4. Urban innovation linkages in the Changzhutan region
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Figure 5. Spatial differences in the Nich index of innovation intensity of cities in Changzhutan region out
of 2012~2021
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Table 3. Indicators of factors affecting innovation output in Changzhutan Urban Agglomeration
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Table 4. Results of the estimated values of the parameters of the GWR model
7 4. GWR {REZSHEITHELER

A /ME >IN Rl i
FUBLCL b Tl s P -0.022885 0.204356 0.035568 0.056720
HhEERL 0.010251 0.035497 0.030451 0.007025
BHCHE WG 0.004750 0.013837 0.012453 0.002583
A% GDP —0.000741 0.010438 0.001275 0.003200
A O —0.000001 0.000000 0.000000 0.000000
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I3 20 % AR —4.080666 1.233482 -2.976027 1.617615
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NFEHIX(-0.000474) . M AFE GDP [HIA REUE IR/ KE, mEHFEESAAERMTT I RE R, FBRE.
By SROX . BEFET, U0 XS 2 5F 1 K BT Sh BB K P g s KRB RE R B AR T
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Figure 6. Spatial distribution of parameter estimates for each influencing factor
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