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Exploring the Evolution of a Cross-Border Science and Technology Innovation
Region Based on the "Accumulation-Dependence-Emergence-Circulation"
Framework: A Case Study of Shenzhen-Dongguan
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Abstract Scientific and technological (S&T) innovation is a crucial guarantee for megacities to continuously enhance their competitiveness.
With the development of regional integration, systematic S&T innovation often transcends the boundaries of a single city, exhibiting an
evolutionary trend of cross-boundary sci-tech innovation regions. This paper elaborates on the concept and connotation of cross-boundary
sci-tech innovation regions. Taking the highly integrated economic and industrial regions of Shenzhen and Dongguan as examples, it
constructs an "Accumulation-Dependence-Emergence-Circulation” theoretical analytical framework to examine the formation process
and spatial patterns of the "Shenzhen-Dongguan" cross-boundary innovation region. The study proposes that the formation of the
"Shenzhen-Dongguan” cross-boundary region started with the unique economic and industrial accumulation within each individual city,
continuously strengthened its S&T foundation along an established development path, and achieved a systemic mutation stimulated by
specific internal and external factors. In this process, the formation of the cross-boundary region provided favorable external conditions for
the transformation of S&T achievements, enabling S&T innovation to effectively drive the integrated development of the city-region and
generate positive feedback to the innovation-source city, thereby further consolidating its leading advantages. The development of S&T
innovation must break through spatial constraints, fully leverage the overall advantages of spatial proximity within the region, facilitate the

transition from city-based innovation to regional innovation, and maximize the spatial effects generated by S&T innovation.
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Tab.1 Diagram of the interaction between ADER-C and classical theories

ZHIBICEA  ADER-CHER

TRS eI

e MR MBRERRESHERR (FIE/ AR/ FIRE)
TR IR &5 MRS “Bif R R S| BT BUASY
SRR I MR IR ‘BRI RERE” BRI RGEMT REIRS LN

B5RERIE

KIHBIFT RS TBER

MBI BIFT 47 4R T “FIE Ha

SREEBEF NBINEHE

FHHKR: £ A #.

BIEAS

lf\% FlEARRR || MRS AT | FIERR | ... B
i e ] gty I 1@_3 e
Eaﬂmﬁfatfw“ iz:ﬁmﬁ,\ MESHEL
T A
BRIl —z=E) | |BAFNFIELR|| Sl S5HNE T
WERME || SlRp || e 20N
(Bl muah” 5 | I -
FHEED" R %g % i é
T £ HETIA || AF5HA
‘;D#E MutEmitE| {ElLEiﬁ?ﬁ?Ej‘ SR ED -
[ am mmg— |

T E—HHAOIAR "

B XSRS ORI IRIL AL
Fig.1 Theoretical analytical framework of regional technological innovation evolution
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Fig.2 Development trajectory of technological innovation in the Shenzhen—-Dongguan region
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