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Abstract

In the e-commerce platform environment, green labels and related information have gradually be-
come important factors influencing consumer decision-making. However, under conditions of in-
formation asymmetry and high identification costs, some sellers implement “greenwashing” behav-
ior by exaggerating publicity or using symbolic labels, thereby obtaining additional market benefits
and weakening the effectiveness of platform governance. To describe this process, this paper con-
structs a dynamic evolutionary model of sellers’ green operation and greenwashing behavior in the
context of e-commerce platforms based on a complex network evolutionary framework, and intro-
duces key factors such as consumer preference, platform governance intensity, and penalty mech-
anisms to analyze their effects on the steady-state structure of the system. The results show that the
system converges to an internal steady state in most scenarios, where green operation and green-
washing behavior coexist in the long term, making it difficult to achieve a complete green transfor-
mation; platform governance intensity and penalty strength can significantly increase the propor-
tion of green behavior, but their effects show continuous changes without obvious threshold effects;
consumer preference has a stage-dependent impact on green transformation, which may inhibit the
diffusion of green behavior at low levels but promote it at higher levels; there exists a significant
synergistic effect between platform governance and consumer preference, and relying on a single
mechanism is insufficient to achieve ideal governance outcomes. This paper reveals the structural
persistence mechanism of greenwashing behavior in the platform ecosystem from the perspective
of complex networks, and provides theoretical basis and managerial implications for green govern-
ance of e-commerce platforms.
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Figure 1. Changes in the proportion of sellers’ operating strategies over
time under the baseline scenario
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Figure 2. Changes in the proportion of sellers’ operating strategies over time under different scenarios
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Figure 3. Effect of platform governance intensity
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Figure 4. Effect of consumer preference
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Figure 5. Heatmap of the steady-state proportion of green sellers
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