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Abstract

This study investigates the collaborative mechanism within platform-based e-commerce supply chains
against the backdrop of digital transformation, with a primary focus on the core issue of translating
technological empowerment into collaborative efficacy. Through a comprehensive review of rele-
vant literature, the paper synthesizes the current state and limitations of research on digital trans-
formation, supply chain collaboration, and their integration. It subsequently constructs a theoreti-
cal analysis framework of “technology-driven-organizational synergy-value co-creation”. Building
upon this foundation, an integrated mathematical model combining a “linear logic model + system
dynamics model” is established. The static linear model identifies digital technology (DT), collabo-
rative mechanisms (CM), and supply chain performance (SCP) as core elements, employing mathe-
matical formulations to quantify the causal relationships and path coefficients among them. The dy-
namic system dynamics model utilizes a system of differential equations to depict the positive feed-
back loops and evolutionary patterns of variables such as digital investment (DI) and information
sharing (IS). The research demonstrates that enhancing collaborative efficacy requires synergistic
efforts across multiple dimensions, including technology, organization, and governance. It also iden-
tifies four categories of challenges—data security, system integration, collaborative governance, and
dynamic adaptation—that negatively impact model parameters. Optimization pathways are proposed
from the perspectives of platform enterprises, supply chain participants, and policy/industry levels,
offering theoretical support and decision-making guidance for collaborative practices. Finally, the
study outlines future research directions, including model calibration with empirical data, the in-
troduction of disturbance factors, and the incorporation of emerging technologies.
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Figure 1. Theoretical model of platform-based e-commerce supply chain collaboration
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Figure 2. System dynamics model of platform-based e-commerce supply chain collaboration
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