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The Spatiotemporal Differentiation and Influencing Factors of the Integration
Level between Technological Innovation and Industrial Innovation
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(1.School of Economics and Management, Hunan University of Technology, Zhuzhou 412000, Hunan, China;
2. Business School, Xiangtan University, Xiangtan 411100, Hunan, China)
Abstract: Based on innovation ecosystem theory, this paper constructs a mechanism framework for the integration,
identifies internal driving forces and external pull factors, develops an indicator system from four dimensions—
integration foundation, integration key, integration pathway, and integration effectiveness—measures the integration
level of 30 Chinese provinces, and examines its spatiotemporal evolution and key determinants. The findings show
that the integration process exhibits steady improvement coexisting with spatial imbalance; spatiotemporal analysis
reveals an increasing dispersion of integration levels with heterogeneous regional dynamics, intensifying regional
imbalance with interregional gaps as the core barrier to deepening integration, and strong spatial correlation with
clustering of leading and lagging integration areas; the subsystems of pathway, effectiveness, and key are critical
leverage points, and regression estimates confirm the validity of the mechanism framework. The conclusions provide

policy implications for enhancing integration.
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Fig.1 Mechanism for the Integration of Technological Innovation and Industrial Innovation
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Tab.1 Evaluation Indicator System for the Integration Level of Technological Innovation and Industrial

Innovation
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Tab. 2 Integration Level of Technological Innovation and Industrial Innovation in China and Its Major

Regions

Fhr 2[H AR i PEHE

2013 0.0760 0.1303 0.0573 0.0353
2014 0.0823 0.1410 0.0617 0.0386
2015 0.0903 0.1554 0.0678 0.0417
2016 0.0979 0.1706 0.0729 0.0434
2017 0.1078 0.1875 0.0815 0.0473
2018 0.1233 0.2147 0.0935 0.0535
2019 0.1394 0.2391 0.1077 0.0627
2020 0.1602 0.2709 0.1253 0.0748
2021 0.1646 0.2862 0.1287 0.0692
2022 0.1825 0.3136 0.1458 0.0780
2023 0.1982 0.3421 0.1591 0.0826
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Fig.2 Spatial Pattern of the Integration Level of Technological Innovation and Industrial Innovation in
China for 2013, 2018, and 2023
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Fig.3 Kernel Density Estimation of the Integration Level of Technological Innovation and Industrial
Innovation in China and Its Major Regions
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Fig.4 Intra-regional and Inter-regional Differences in the Integration Level of Technological Innovation
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Tab.3 Sources and Contribution of Differences in the Integration of Technological Innovation and

Industrial Innovation

i X3 P X 3[8] AR
e P/ SU TTHRER /% IR TR/ % IR TR/ %
2013 0.105 2477 0.290 68.69 0.028 653
2014 0.107 25.04 0.289 67.61 0.031 735
2015 0.111 2538 0.292 66.99 0.033 7.62
2016 0.115 25.58 0.302 66.97 0.034 7.46
2017 0.121 2625 0302 6532 0.039 8.44
2018 0.125 26.66 0.304 65.04 0.039 8.30
2019 0.124 27.03 0.294 64.04 0.041 8.93
2020 0.123 27.29 0.284 62.89 0.044 9.82
2021 0.127 26.66 0.306 64.13 0.044 921
2022 0.125 2651 0.300 63.48 0.047 10.01
2023 0.125 2622 0.304 63.81 0.048 9.97
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Tab.4 Global Moran’s I of the Integration Level of Technological Innovation and Industrial Innovation

P} i) Moran's I Z1H p-value”
2013 0.041 2.259 0.024™
2014 0.041 2.265 0.023"
2015 0.043 2.328 0.020™
2016 0.035 2.100 0.036™
2017 0.022 1.758 0.079"
2018 0.020 1.734 0.083"
2019 0.023 1.814 0.070"
2020 0.024 1.844 0.065"
2021 0.031 2.041 0.041**
2022 0.040 2.277 0.023**
2023 0.045 2.393 0.017"

VR ey wx, R RIZEORIE 10%. 5% 1%/KF R, %7 [,

NP IX AR A AR OGFRAE, JEHL 2013 I 2023 AFRHELAHT A Mk BT & 7K F 1 =)
PRS2 fa s e B R B (B 5). BLRIE . TLIFRIWH LS R IR B A R S e SR R T
BRI, KBS RS XA AT, ERTERR “Rla g1 X 7. X T LA
W ERRE LI NEIRE IR R, IFER R QUBTBORIAMER S I IRFEAER T
SCBL T A AREN FT IR B B R, TR Rk ] e R R OB R g 1l PG T A A A
PHER A O3 M S b Al T 58 =R IR, H B 5 5 830 X A KT i 95, BN “ Bilain e X7
KPR T2 DR AR LS B — BAT R L, S EMEM SR 5B AL s Iz a5k
s, MEAMERSI LA RGEIE, NIMIESE TRl .
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Fig.5 Local Moran's I scatter plots of integration level of technological and industrial innovation in 2013

and 2023
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4.1 ETIEREEER AT o0

PR AH 5 7GR il & BRI SRR MY, R — H KA ER) “ Pk sz
[l S e O R B LR o 3R 5 GRIE IR, BT FUIMI N ERRAG R T4 C2. D5,
Cl. D2. B4, Hrf, C1 5 C2 HERt&BAE T RS, RYSEHIZT RGHRTHEL & /KT A
A EZYN . IR T BHEUSRFAR R AR I P S5 v (A B 2% 1 99 PR e, R BT S
AL %, SERIWHECREALZ . D2 5 D5 J& Tl & Rhe 7 R4, RUE
PRE KPS TR T AL 72 IR & o IRV 2 QR S 0 A e Tt
BE B R A P IR AR s H AR RIE A AL, S ERSHT R T I 5 2 T 1K ER T B R A
WA R, RERETIH AR . B4 NER S X8 7 RS, REMAEEZRE
IR A B AR T BE M AN A o IV T BT QU 1 BE b b AR SRR E 7E L Lk BOR S AT v
AT TG AL, I H A F IR AL s BRI T 4 FE AT e, 2P I ES
HRA B & 2 HE R I RE

*5 TEREBETRERERE
Tab.S Main Obstacle Factors and Their Obstacle Degree

A i8] ERETFRERE

2013 €2(0.0853) D5(0.0815) C1(0.0749) D2(0.0672) B4(0.0668)
2014 €2(0.0853) D5(0.0814) C1(0.0761) D2(0.0672) B4(0.0668)
2015 €2(0.0853) D5(0.0815) C1(0.0764) B4(0.0674) D2(0.0673)
2016 €2(0.0850) D5(0.0816) C1(0.0767) B4(0.0674) D2(0.0672)
2017 €2(0.0851) D5(0.0818) C1(0.0773) B4(0.0675) D2(0.0668)
2018 €2(0.0859) D5(0.0829) C1(0.0779) B4(0.0675) D2(0.067)
2019 €2(0.0872) D5(0.0836) C1(0.0783) B4(0.068) D2(0.0672)
2020 €2(0.0877) D5(0.0851) €1(0.0790) D2(0.0683) B4(0.0682)
2021 €2(0.0860) D5(0.0836) C1(0.0761) D2(0.0673) B4(0.0669)
2022 €2(0.0881) D5(0.0837) C1(0.0754) B4(0.0675) D2(0.0673)
2023 €2(0.0899) D5(0.0830) C1(0.0736) D4(0.0691) B4(0.0682)
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Tab.6 Determinants of the Integration Level of Technological and Industrial Innovation

o R R T FE bR AT
IR E Al L 31 O KE %
Wi e BABILAEH CM /
Y 7y PHRRCHACE i TR R LM /
IR M P A LRI ICS 4
e RHEES 7 TR A T STC T
Sl e ABIHLIX A7 S SP 5
I ECE IR 22 B R S Y 8 I 5 1 9 E T TP %

423 FAESRAFRAETER LS

RAER 750 (1) 851, FRGSN. 57 ZhEC E XA QIR TR UMESE W 4IRS 711805 &
By 2%, RYIATR L& NAENLEHEZE REA R m il 5 I SR R 2, BB AE S0 il A AE
IR A BORMRE ). AN BB A K A B35, mTRE T AN B E A
WAL R E B 77, T5 DA RN TTBEA KT R 2L A 1] 2 e 42 2 AR AR Dy b BE RT3

NI SIS RAG AL, R HE A | Sl s A Br BT 4507 . B, %
TREGACT IES R 2 RN AL &, R R S BN IR Tobit AR BEAT AR MRS . HIK, A
P A R, WA VR L BB 5 Tk K-kl AR E B mH . &)a,
PR LA i ) SR U S IR 35 FT RE T IUM R AR BN R S /KOG T, SRR Bifg . SRSE EEE T E
FrialH. MRIEER 95 (2) ~ (3) HIHEER, S HAERR .

*x7 HERVERREMHRIEER

Tab.7 Baseline regression and robustness test results

- (D 2) 3 @
- HEHERA T AR T Iz ) A & SRR E T

<F 0.013* 0.013" 0.014™ 0.019"*
(0.006) (0.006) (0.006) (0.007)

oM 0.030 0.028 0.039™ 0.037
(0.019) (0.019) (0.019) (0.032)
M -0.103%%* -0.104* -0.094"** -0.089**
(0.027) (0.026) (0.028) (0.037)
s 0.006* 0.006" 0.006" 0.007"
(0.003) (0.003) (0.003) (0.004)
STC 0.021%%* 0.021** 0.021* 0.015™
(0.007) (0.007) (0.009) (0.007)
sp 0.060%** 0.061"** 0.054"** 0.049"**
(0.018) (0.017) (0.020) (0.018)
P 3.080" 3.039"* 3377 3.880"
(0.513) (0.507) (0.534) (0.584)

Constant -1.071 -1.072 -1.384 -0.894

(0.171) (0.169) (0.417) (0.186)
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