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Fig.1 Mechanism of virtual agglomeration affecting

regional innovation ability
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Tab.1 The innovation ability index of 29 provincial-level administrative regions in individual years
X 2013 2015 2017 2019 2021 2022 ¥IfE 4
dent 0.599 0.607 0. 609 0.611 0.612 0.644 0.607 2
KH 0.456 0.453 0. 456 0. 460 0.462 0.480 0.459 9
CE] 0.401 0. 404 0. 407 0.425 0.448 0.452 0.430 11
ST 0.347 0.349 0.358 0.386 0.380 0.385 0.372 14
i 0.586 0.594 0.592 0. 602 0. 604 0.608 0.597 4
DN 0.534 0.542 0.555 0.586 0.616 0.614 0.570 5
Wi 0.562 0.570 0. 602 0.613 0.621 0.625 0.602 3
A 4t 0.356 0.351 0.353 0.354 0.359 0.363 0.356 17
IIFS 0.436 0.433 0.447 0.463 0.515 0.556 0.480 8
I"HR 0.587 0.588 0.630 0. 646 0.643 0.631 0.622 1
jis3e) 0.348 0.341 0.335 0.319 0.345 0.361 0.338 19
L7 0.292 0.290 0.307 0.311 0.308 0.310 0.304 20
Ak 0.386 0.387 0.438 0. 464 0.470 0.450 0.432 10
2T 0.336 0.339 0.354 0.351 0.368 0.369 0.349 18
R 0.342 0.339 0.346 0.369 0.379 0.414 0.364 16
ia] 0.366 0.369 0.392 0.412 0.439 0.468 0.402 12
LR 0.444 0.450 0.481 0.508 0.544 0.566 0.494 6
pANGi) 0.328 0.325 0.354 0.387 0.403 0.442 0.367 15
SEa 0.255 0.257 0.280 0.273 0.273 0.294 0.269 26
HR 0.375 0.384 0.416 0.389 0.415 0.413 0.399 13
i 0.478 0.480 0.487 0. 490 0.499 0.510 0.488 7
) 0.299 0.300 0.299 0.305 0.320 0.325 0.304 21
BN 0.262 0.256 0.264 0.278 0.284 0.301 0.272 25
paE) 0.274 0.276 0.286 0.283 0.292 0.285 0.283 24
Bevs 0.278 0.279 0.287 0.291 0.292 0.306 0.291 22
Il 0.291 0.293 0.275 0.291 0.292 0.306 0.287 23
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Fig.3 Kernel density map of virtual agglomeration mass in 29 provincial-level administrative regions
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Tab.3 Results of multicollinearity test

GiSy VIF 1/VIF

VE, 1.71 0.5855

Eco 1.51 0.663 1

Tra 1.50 0.668 5

Ipr 1.09 0.917 1
Mean VIF 1.45
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KV B A KT 0 [ H R B N IE
XU IAE TR 53 (0 R A3 BBl P, il DX 405 3R 1)
JE Rt AE b DX S R i AT I S B E TR, &
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Tab.4 Results of benchmark regression and mediation effect tests

WL (Y) (RIA

WA AL (V) . CDI

BB R (Y) (RIA

fift AR hit
(1) (2) (3) (4) (5) (6)
VE, 0.346" " * 0.319"* 0.302" 0.264"* 0.288" " * 0.243" %"
(0.126 6) (0.147 4) (0.131 4) (0.116 4) (0.061 4) (0.058 7)
CDL, 0.221%**
(0.067 7)
urh 0.154" " 0.099 * * 0.129**
(0.071 1) (0.049 1) (0.043 5)
tra 0.109 " * 0.135" 0.076"
(0.0522) (0.072 4) (0.0422)
ipr 0.175" 0.087* 0.092
(0.099 4) (0.044 7) (0.048 4)
AR5 I8 5 UL b= e = b= = b=
A 13 I8 E RONE b= i = b= b =
N 290 290 290 290 290 290
R-Squared 0. 808 0.784 0. 806 0.827 0.785 0.813
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F5EB) IR, GERFM, 0 B AR 5t 1 [l
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Indigeneity and robustness test results

2SLS BRI ATE

Tab. 5

(1) (2) (3)
VE, 0.493"* 0.227**
(0.2179) (0.109 6)
[2. VE, 0.511%**
(0.079 8)
urh 0.321* 0.103 0.066 * *
(0.178 3) (0.055 1) (0.033 8)
tra 0.221°" 0.096 0.133 "
(0.113 6) (0.230 8) (0.076 2)
ipr 0.009 0.211°* 0.110"
(0.1355) (0.118 6) (0.0619)
AR5y 8 5 SN 7w 2 2
&y [ 5 50 & = 2
N 270 290 290
R? 0.793 0.749 0.658
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Tab.6  Grouping of regression results by regional differences

- (D ZRFHIX (2) X (3) PEBHbIX
RIA RIA RIA

VE, 0.239** 0.208** 0.014 9
(0.103 5) (0.093 0) (0.190 6)

CDI,

urb 0.097* 0.009 0.076* *
(0.054 5) (0.267 8) (0.033 6)

tra 0.078" 0.031°" 0.008 " *
(0.043 5) (0.017 1) (0.003 7)

ipr 0.043 0.077 0.048 "
(0.224 5) (0.303 8) (0.025 3)

A 18] 2 RO 2 p o

4 ] 7 5 2 I 2

N 100 110 80
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Research on the impact of virtual agglomeration on regional innovation ability ;
based on the perspective of virtual-real integration

GUO Jiang, ZHANG Hongmeng
(School of Management, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract ; In the contemporary milieu of economic advancement, innovation emerges as a cornerstone driver propel-
ling progress forward, shaping the trajectory of societal development. The dynamic evolution of the digital economy
has precipitated the advent of virtual agglomeration, a novel spatial paradigm that catalyzes the convergence of digit-
al entities, thereby engendering a fertile ground for fostering innovation and augmenting regional competitiveness.
This study embarks on an empirical expedition, employing a rigorous methodology grounded in provincial panel data
spanning the substantial period from 2013 to 2022. Focused intently on the 29 provinces spanning China’s expan-
sive territorial expanse, encompassing the eastern, central, and western domains, the research endeavors to unravel
the intricate interplay between virtual agglomeration and regional innovation capabilities through the lens of econo-
metric modeling, thereby elucidating the nuanced nexus between these multifaceted constructs. The empirical find-
ings gleaned from this comprehensive analysis underscore a salient observation; the extent of virtual agglomeration
within China’s diverse regional landscape exerts a discernibly differential impact on the innovation capacities of the
respective provinces. Further probing into the underlying mechanisms reveals that virtual agglomeration serves as a
catalyst for bolstering regional innovation prowess primarily by augmenting the quality and accessibility of regional
digital infrastructure. Virtual agglomeration, characterized by the clustering of digital firms and talent in online
spaces, facilitates the diffusion of knowledge, fosters collaborative endeavors, and unlocks economies of scale,
thereby amplifying the innovation potential of regions. This phenomenon is particularly pronounced in regions en-
dowed with robust digital infrastructure and conducive regulatory frameworks, where virtual agglomerations emerge
as vibrant hubs catalyzing knowledge exchange and innovation diffusion. Nevertheless, the efficacy of virtual ag-
glomeration as a driver of regional innovation is contingent upon a myriad of contextual factors, including the level
of technological sophistication, institutional quality, and the availability of human capital. Regions endowed with
higher levels of digital literacy and a conducive business environment are better positioned to harness the transform-
ative potential of virtual agglomeration, thereby yielding enhanced innovation outcomes. Derived policy implications
underscore the imperative of targeted interventions aimed at fortifying digital infrastructure and fostering synergistic
collaborations within virtual agglomerative spaces. Policymakers are urged to prioritize investments in broadband
connectivity, digital skills enhancement initiatives, and the formulation of supportive regulatory frameworks, there-
by unlocking the full potential of virtual agglomeration as a catalyst for driving regional innovation. Moreover, foste-
ring cross-sectoral collaborations and knowledge exchange initiatives within virtual agglomerative spaces can catalyze
the emergence of vibrant innovation ecosystems, where firms, academia, and governmental entities converge syner-
gistically to co-create and commercialize novel ideas. In summation, this study furnishes empirical insights into the
intricate interplay between virtual agglomeration and regional innovation, thereby proffering actionable policy direc-
tives tailored to harnessing the latent potential of virtual agglomeration across China’s diverse regional landscape. By
elucidating the multifaceted dynamics at play and delineating pragmatic pathways for leveraging virtual agglomera-
tion, policymakers and stakeholders are equipped to steer regional economies towards unprecedented heights of
prosperity and resilience in the innovation-driven global economy.

Keywords : virtual agglomeration; regional innovation; digital infrastructure; digital economy
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