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Study on Innovation Networks and Its Spillover Effect of China's New Energy
Automobile Industry

Abstract

The network spillover effect of knowledge has been playing an increasingly significant role in the
development of industrial innovation. The urban cooperation matrix of China’s new energy automobile
industry is built based on new energy automobile patent data, and the structure and evolution process of
China's new energy automobile industry are depicted. On this basis, the spatial Dubin model (SDM) is
used to calculate the network spillover effect, and its results are compared with the results of spillover
effect based on the relationship of spatial contiguity and distance of cities. The results show that the
innovation activities of China's new energy automobile industry have begun to take shape, and a certain
scale of innovation network has been formed. However, the innovation cooperation among cities and
enterprises is not close. The innovation activities of new energy automobile industry are mainly
concentrated in large cities, and from such cities, the innovation activities have strongly radiation to
surrounding regions. The R&D investment of enterprises plays the key role in promoting the innovation
and development of the local new energy automobile industry, but it has not produced significant spillover
effect on the countrywide scale.
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Table 1 Trend of innovation networks of China’s new energy automobile industry index from 2011 to 2020

Fn TR () MBI (%) FE M E TR THRERHK

20114F 202 18.32 1.000 1.000 1.0

2012%F 422 15.88 1.000 0.200 1.0

2013 803 15.94 2.000 0.286 1.9 3.067
20144 997 2257 2.586 0.092 23 5.862
20154 1356 19.25 2.207 0.079 2.2 6.339
20164F 1979 16.68 3.032 0.101 2.2 9.953
20174 2539 14.81 3.447 0.093 22 5.089
20184F 4187 12.90 3.979 0.085 2.4 8.711
20194F 5160 11.72 3.529 0.071 23 8.117
2020FF 7312 10.98 2.347 0.032 2.4 9.500

* 2011440 2012 45 5 b5 F E #F AL IR A E 7 LA HT PSR TR ER Y, KABRRFHRERAMGMET LRI AEFER, RFHAREZHK, A

€

* Cities in innovation network of China’s new energy automobile industry in 2011 and 2012 are too few to meet the minimum number of average clus-
ter coefficient which was represented by “-”
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Figure 1 Innovation networks of new energy automobile industry
in China from 2011 to 2015 (a) and 2016 to 2020 (b)
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Due to lack of data, Hong Kong SAR, Macao SAR, and Taiwan Province of China are not included in this study
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Table2  Top ten cities in node index of China’s new energy automobile industry innovation networks from 2011 to 2020
2011—20154F 2016—20204F

Hr TRALE ERhE RAFROE TRAROE EfhE RAFROE

i & ] (=] il & 1 & bl (=] il &
1 JERm 195 PN 332 Jbmm 87000 dtEMm 955  E™ 264 JER™  1416.80
2 N 98 A 327 R 87.50 EmRM 496  REW® 262 FUNE 42385
3 =M 82 poyA\ e} 324 N 5550 =MW 218 fLlH 257 FRM  419.81
4 TR 79 TR 324 b=l 29.00  HUNTHE 185 BT 257 LiBMm 24369
5 el 69 BT 324 Em  27.00  R®IIT 93  IRETM 254 AL 121.71
6 BRm 68 ] 323  EKERO™ 250 ARM 92 HhT 243 ZJNd 102.00
7 T 67 I 323 =N 200 FEREM 80 &M 238 EUX T 96.75
8 BN 52 ahEm 306 RET 050 LB™ 78 FrEih 238 RS T 77.78
9 RET 28 N 306 ksl 050 EUXT 62 =} 238 KO 74.67
10 K&E™ 26 T 306 K&M 050 FE™ 54  FEFEM 237 TR 74.25
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Table 3 Global Moran’s Index of China’s new energy
automobile patents from 2011 to 2020

Ei=t 2011—2015 4 2016—2020 £
S=1EH 0.056 0.094
HALB1EY —0.003 —0.003

FE 0.000 0.000

z 189 4.301 6.276

p 1B 0.000 0.000
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Figure 2 Local Moran’s Index of China’s new energy ‘
automobile patents from 2011 to 2015 (a) and 2016 to 2020 (b)
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“High-high” clustering: there are many patents both in city and its nearby cities; “high-low” clustering: a number of patents are located in
city, but a few of them are located in nearby cities; “low-high” clustering: a few of patents are located in city, but a number of patents are
located in nearby cities; “low-low” clustering: there are a few of patents both in city and its nearby cities; Due to lack of data, Hong Kong
SAR, Macao SAR, and Taiwan Province of China are not included in this study
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Study on Innovation Networks and Its Spillover Effect of

China’s New Energy Automobile Industry

XIONG Zhifei' ZHANG Wenzhong"**

(1 Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;

2 CAS Key Laboratory of Regional Sustainable Development Modeling, Beijing 100101, China;

3 College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China )

The network spillover effect of knowledge has been playing an increasingly significant role in the development of industrial

innovation. The urban cooperation matrix of China’s new energy automobile industry is built based on new energy automobile patent data, and

the structure and evolution process of China’s new energy automobile industry are depicted. On this basis, the spatial Dubin model (SDM) is

used to calculate the network spillover effect, and its results are compared with the results of spillover effect based on the relationship of spatial

contiguity and distance of cities. The results show that the innovation activities of China’s new energy automobile industry have begun to take

shape, and a certain scale of innovation network has been formed. However, the innovation cooperation among cities and enterprises is not

close. The innovation activities of new energy automobile industry are mainly concentrated in large cities, and from such cities, the innovation
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activities have strongly radiation to surrounding regions. The R&D investment of enterprises plays the key role in promoting the innovation and

development of the local new energy automobile industry, but it has not produced significant spillover effect on the countrywide scale.

Keywords new energy automobile industry, innovation networks, spillover effect, Spatial Dubin Model (SDM)
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Mz 1 BEFRE=EEFNFEERSE L EF SR Bt RIR 2634
Attached Table 1 Results of SDM based on China’s new energy automobile patents in spatial distance, spatial contiguity and network
distance matrix

FE R 4B R BEEAE P48 55 B
LEES ST
LEESEN IR RSN TREE PN TREE
mRTE
AJGDP 0.19 0.64 —0.22 0.72 —0.22 0.16
FELL E Tl AV REDAEEIN 0.01 0.04 —0.01 0.04 0.49™ 0.18
BERATH 0.02 0.15 —0.04 0.14 0.00 0.15
HEZH —0.59"" 0.21 —0.50" 0.21 0.00 0.18
FREMNEEFRHRIMEERN L~ DELE 0.82 0.67 0.79 0.68 0.17 0.17
NS E R R —0.39" 0.10 —0.35" 0.10 —0.04 0.06
Bl M A S 2t M ASRELE 0.90" 0.38 0.96™ 0.35 —0.07 0.28
AIJERRETR —0.30" 0.16 —0.09 0.17 0.03 0.12

RETENENHFRTE

A¥GDP 10.77" 3.67 227" 0.90 0.42 0.51
L _E Tl P RDEFERN 0.39 0.41 0.07 0.05 0.40 0.80
B AT H —1.05 0.72 —0.22 0.21 —0.83 0.60
HEZH 3.30 3.28 0.33 0.27 0.89* 0.51
FREMNEEETRROSEARNE~DELLE —16.12"" 472 —1.48" 0.61 —0.38 0.38
SNEEERE 0.36 1.05 —0.01 0.16 —0.34™ 0.10
F M A S 2t M AZIEEE 1.29 2,92 —0.46 0.43 —1.28" 0.57
ANEERRER —2.13 1.36 —0.09 0.18 152" 0.35
R 2R B —0.26 0.39 0.1 0.09 045" 0.16
BEIEMN
A¥JGDP 0.20 0.61 —0.04 0.67 —0.18 0.17
S L _E Tl A REDAZ N 0.01 0.05 0.00 0.04 055" 0.20
RFERAZH 0.02 0.14 —0.06 0.14 —0.06 0.17
HEZH —0.60"" 0.21 —0.48" 0.20 0.05 0.18
FARETRNFRTRIMEERNLE SELE 0.88 0.64 0.69 0.64 0.15 0.17
SNEEEER —0.39™" 0.1 —0.35" 0.10 —0.06 0.07
B M A S 2t Ml AR E 0.90" 0.38 0.94™" 0.36 —0.16 0.29
AEEEER —0.30" 0.16 —0.10 0.16 0.12 0.15

® FEAT % 571831



_ £ WEK & THEREIH

(8:B93R1)
B RE L PHEFERE P45 56 P
LEESET
P IR LEPSEX IR PN TREE
BV AR

A¥JGDP 10.19 8.35 2.04™ 0.71 0.64 1.07
R LL_E Tk IV RIDESIN 0.45 0.84 0.07 0.05 1.45 1.83
RIERAZH —0.94 0.91 —0.20 0.19 —1.86 1.95

BXH 3.25 515 0.27 0.27 1.83 1.96
FARERNF AR SERNE~ S ELE —15.24 11.54 —1.31" 0.52 —0.583 0.83
SN BRI A 0.44 1.55 —0.04 0.15 —0.76 0.94
FEZPA M A B B2t Ml AR E 1.20 414 —0.34 0.40 —2.70 2.19
ABBRRER —2.10 2.24 —0.09 0.17 3.20 3.52

BN

AIJGDP 10.39 8.27 2.00™ 0.67 0.46 1.16
&L E Tl eV REDZEREIEN 0.46 0.85 0.07 0.07 2.00 1.93
RIERAZ N —0.92 0.91 —0.26 0.26 —1.92 2.03
HERH 2.64 5.19 —0.22 0.36 1.88 2.01
FREMIIEFEFRRRTSERNE~ S ELE —14.35 11.56 —0.61 0.78 —0.38 0.89
INE BRI AR 0.05 1.56 —0.39" 0.19 —0.82 0.97
E NN e eIV N (e =] 2.10 4.30 0.60 0.58 —2.86 2.23
ABIBEERETR —2.40 2.26 —0.19 0.22 3.32 3.61

<01, **p<0.05, ***p<0.01
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