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Abstract. This study examines the role of corporate digital integration platforms in regional
economic development. The purpose of this study is to address three main questions: how do
digital platforms stimulate regional economies through the triad of technological penetration,
institutional synergy, and spatial reorganization; the main factors that contribute to regional
heterogeneity and the boundary conditions of their impact; the management tools that take into
account various resources to achieve a balance between efficiency and security.
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Based on the theory of the techno-economic paradigm, scholars from the supporting school
emphasize that the digital integration platform reconfigures the efficiency of regional economic
factor allocation through technological penetration and network effects. This is illustrated by the
Cost Compression - Network Effect Diffusion Twin Wheel Drive Model [1]. Its core ideas include:

The transaction cost compression effect refers to the ability of digital platforms to reduce inter-
enterprise transaction costs by 23 to 40 percent through the use of standardized interfaces, such
as Application Programming Interfaces (APIs), and smart contract technology. For instance,
Zhejiang's data from both upstream and downstream segments of the industrial chain, resulting in
a 60% reduction in the equipment transformation cycle for small and medium-sized enterprises, as
well as a 28% increase in inventory turnover rates (Department of Economics and Information
Technology of Zhejiang Province, 2023).

ACt = o - API Standardization rate + [ - Data interoperability (R2 = 0.67)

The network effect diffusion mechanism operates through the accumulation of user scale,
creating a positive feedback loop for the platform. The case of the G60 Science and Innovation
Corridor in the Yangtze River Delta demonstrates that when the access rate of biomedical
enterprises surpasses 65%, the efficiency of collaborative research and development (R&D)
experiences exponential growth.

The Explanatory Boundaries of Technology-Driven Theory and the Paradox of Regional
Heterogeneity

Although the technology-driven theory has been validated in the developed eastern region, it
reveals significant limitations in explaining the developmental challenges faced by the central and
western regions (table 1).

Table 1 — Comparative analysis of digital integration platforms in China regions

Dimension

Typical performance in the
east (Zhejiang)

Typical Performance in the
Midwest (Hebei)

Interface standardization
rate

94 % (Industrial Internet
Platform)

38 % (over 60 % of
enterprise systems)

Data interoperability
coverage

87 % (cross-industry data
sharing)

52 % (within the same
industry chain only)

Business participation rate

90 % (enterprise access
rate)

38 % (digital coverage of
SMESs)

The core finding from the critical perspective highlights the multiplier effect of the infrastructure
divide: the intensity of digital infrastructure investment in the central and western regions is only
43 % of that in the eastern region. This disparity contributes to a lag in API standardization. In
Hebei, industrial Internet platforms are predominantly at the enterprise level (e.g., private cloud
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solutions for the steel industry), which leads to insufficient compatibility of cross-industry data
interfaces and results in a of data silos.

Lagging institutional responses exacerbate technological lock-in. While the East enforces
standardization through (e.g., Zhejiang's form), the Midwest continues to rely on administrative
directives, leading to a lack of motivation for enterprises to undergo transformation. In the case of
Hebei Handan Iron and Steel Group, interface adaptation costs accounted for as much as 35 % of
the total digital transformation expenses.

The Triple Explanatory Flaw in Existing Theories

Ignoring regional endowment differences, the technology-driven theory implicitly assumes real-
world scenarios reveal significant energy endowment constraints. For instance, Guizhou's
arithmetic hub achieves a Power Usage Effectiveness (PUE) of 1.2 due to its reliance on 82 %
green power. In contrast, Hebei's steel enterprises are limited by their dependence on thermal
power, which accounts for less than 15 % of their energy sources, resulting in costs that are 41 %
higher for the same arithmetic.

The human capital adaptation gap reveals a significant disparity in talent density between
Zhejiang and Hebei. Zhejiang boasts a digital economy talent density of 9.8 individuals per 10,000
people, whereas Hebei has only 3.2 individuals per 10,000 people. This results in a 2.3-fold
difference in the algorithm optimization response rate [2].

Simplification of the Dynamic Synergy Mechanism: Existing models predominantly rely on
linear conduction assumptions (digital economy — cost reduction and efficiency — economic
growth). However, empirical evidence indicates the non-linearity of technology diffusion in the
eastern region. Specifically, when the cloud adoption rate among enterprises in the Yangtze River
Delta exceeds 75 %, the marginal benefit experiences an inflection point, with the elasticity
coefficient decreasing from 0.8 to 0.3. Additionally, there is a threshold effect regarding the
transformation in the central and western regions of the country: the digitization coverage rate of
enterprises in Hebei must reach 55 % to trigger the network effect, yet the current actual level
stands at only 38 %. Reason: Improved clarity and readability by restructuring sentences,
enhancing vocabulary, and correcting grammatical errors.

Segregation of Institutional-Technological Synergies: The technology-driven theory does not
account for the dynamic adaptability of policy instruments. The policy effectiveness index is
calculated as follows: Policy Effectiveness Index = 0.7 x Institutional Elasticity + 0.3 x
x Technological Maturity. Zhejiang successfully activated enterprise data flow through the in the
Table 2 elasticity of 0.85. In contrast, Hebei was unable to realize the potential of the same policy
due to insufficient implementation rules, resulting in an elasticity of 0.32.

Theoretical Revision Direction and Integration Framework: Based on the critique presented
above, it is proposed to develop a synergistic institutional-technological evolutionary theory.

Dynamic Adaptation Model

Technology penetration strength
Regional Digitalization Effectiveness =y - —— — — +e
Institutional friction coefficient

Technology Penetration Strength: API Standardization Rate x Data Flow Rate.
The institutional friction factor is comprised of the policy time lag and the implementation
attrition rate.

Table 2 — Heterogeneity Governance Toolbox

Area type

Technology penetration
priorities

System optimization
breakthrough

Eastern predominant region

Cross-industry data pricing
mechanisms

Antitrust regulation (e.g.,
platform binary)

Midwest catch-up region

Subsidies for standardization
of base interfaces

Tax incentives for data assets

The technology-focused theory has three primary flaws: it tends to oversimplify complex issues,
create uniformity across diverse contexts, and overlook institutional factors when examining
regional disparities. Future research should aim to develop a dynamic model that links “technology
penetration, institutional adaptation, and resource activation." This model should incorporate
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regional resource endowments, innovative policy tools, and the dissemination of digital technology
into a cohesive analytical framework. Such an approach will enhance our understanding of the true
impact of enterprise digital integration platforms on regional economies.
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UWCCAEAOBAHUE KOOMEPALLUOHHbIX CBSA3EM
OAO «BUTEBCKHUE KOBPbI»

PomaHoea A. I'., cmy0., Anekceeea E. A., K.3.H., doy.

Bumebckuti eocydapcmeeHHbIl mexHono2u4yecKkul yHugepcumem,
2. Bumebck, Pecniybniuka benapych

Pedepar. B O0aHHoU cmambe npogedeHO uccriedosaHUe KOOornepayUoHHbIX cessell
OAO «Bumebckue Koepbi» Ha npedMem 20mMO8HOCMU K pas3sumuro cmapm-koorepauuu u
co30aHur0 cmapm-uHOycmpuu Orisi 108bIUEHUST KOHKYPEHMOCNocobHocmu npednpusimusi 8 3roxy
uugpposusayuu.

KnoyeBble cnoBa: cmapT-Koonepauusi, cMapT-UHOYCTpWsi, UCCrneaoBaHMe KOOoMnepauMOHHbIX
CcBSA3EN.

CoBpemeHHas 9KOHOMMKa nepexmBaeT aTan rnybokon umdpoBon TpaHchopmaumm, KoTopas
3aTparmBaeT BCe chepbl MPOMBbILLIIEHHOCTU U BusHeca. OAHMM K3 KIHOYEBbIX HAMpaBneHUN 3TON
TpaHcopmaunn SBNAETCA pasBuUTUE CMapT-Koonepaunm — MHTEMMEKTyanbHOro B3anMoaencTems
Mexay  nNpeanpuaTMAMKW,  OCHOBAHHOIMO  Ha  WUCMOMb30BaHWUM  LMA@POBLIX  TEXHOMOMNN,
aBTOMaTusaumm M obmMeHa AdaHHbIMW B peanbHOM BpemeHu. CmapT-koonepauusi CTaHOBWUTCA
BaXHbIM WMHCTPYMEHTOM AN CO3[4aHWs CMapT-UHAYCTpUW, rae Npeanpusatua obbeauHsTCs B
undpoBble  3KocMCTEMbl, obecrneumBas  MOKOCTb, MNPO3PAYHOCTb U YCTOMYMBOCTb
NPOM3BOACTBEHHbIX NpoLeccoB. B ycrnosmsax rmobanusaumm n ycuneHus KOHKypeHUun BHeapeHue
TaKWX TEXHONOrMi NO3BONSEeT NPeanpuUATMAM ONTMMU3UPOBATb PECYPCbl, CHWKaTb MU3OEPXKKN U
MOBbIWATbL KOHKYPEHTOCMOCOBHOCTb.

CoBpeMeHHble BbI30BbI, BKMNOYasd HecTabunbHOCTb rnobarnbHbIX MOCTABOK, YXeCcTodeHue
KOHKYpEHTHOW cpefdbl U pOCT TpebOoBaHMM K CKOPOCTU MPUHATMSA pelueHuin, obycnasnusaioT
Heobx0AMMOCTb NepecMoTpa MOAXOAO0B K OpraHumsauum KoonepauuoHHbIX cBA3en. BHegpeHue
cMapT-koonepaumm cnocobHo obecnevnTb NPeanpuATUIO NEPEXOA K NPEANKTUBHOMY yNpaBAeHUto
pecypcamu, aBTOMAaTU3UPOBAHHOMY B3aUMOAEWCTBUIO C  KOHTpareHTamum U  CO34aHuIo
OOMNONHUTESBHBLIX KOHKYPEHTHBIX NPENMYLLECTB.

Passutune cmapT-Koonepaumn kKak MHCTpPyMeHTa PpOopMUPOBaHUS CMapT-UHAYCTPUKU SIBNSAETCA
KpaviHe akTyanbHbIM HanpasfeHnem B YCMOBMAX UudpoBon TpaHchopmauum rrnobanbHom
3KOHOMWKKW.  TpaAuUMOHHbIE  MOZENW  MNPOMBIWMEHHOW  Koonepauuu  ycTyrnalT  MecTo
WHTENneKTyanbHblM 3KOCUCTEMaM, rge B3avMOAEeNCTBME MexXQy Y4aCcTHUKaMuM CTPoUTCA Ha
NpMHUMNax OTKPbITOCTU AaHHbIX, aBTOMAaTM3aumm U B3auMOBLIFrOAHOrO coTpyaHudectea. Ocobyto
3Ha4YMMOCTb 3Ta Tema npuobpeTaeT ANA NPOM3BOACTBEHHbIX NPEANPUATUN, CTarKMBalOLWNXCH C
HeobXx0AMMOCTbIO adanTaumm K BbICTPO MEHSALWUMCSH PbIHOYHBLIM YCNOBUSAM, HECTabunbHOCTM
LenoYek NOCTaBOK N KOHKYPEHLNN.

Wcnonb3oBaHne cetn VIHTepHET nmeeT BaxkHoe 3HadeHne gnst OAO «Butebckme KoBpbl», Tak
Kak ucnonb3yetcs ANns Wupokoro psaa uenen. Cpeaun Tex, YTO UMEKT BaXHOCTb AN pa3BUTUSA
cMapT-KoonepaumMm MOXHO BblIAENUTb CreAylowWmne: oTnpaBka U nonydeHne dreKTPOHHOW NOoYThI;
ocylecTBrneHne 6aHKOBCKMX onepaunii; obLieHe B coumarnbHbiX Meama (CeTsx); AUCTaHUMOHHas
pabota (BkM4Yas npoBedeHWEe OHMNaviH-COBELLaHUA U OHNaWH-NeperoBopoB C AenoBbiMU
napTHepamu); nonyyeHne MHoOpMauun 0 ToBapax C 3apybexHbIX MapKeTnsencoBs; AN CBSA3N C
noctaswmkamu. Bce oTM uenn ykasbiBalOT Ha 3HAYMMOCTb BOMPOCOB B3auUMOOEWNCTBUS
npeaonpusaTMss C BHELWHUMM CYObeKkTaMy pbiHKa M onpegenser rOTOBHOCTb OpraHusaumm K
BHEOPEHMIO UHbIX peLleHnid B 0bractu asTomatmsaunm n undposm3aumm Takmx NpoLeccos.
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