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A Multi-level Waste-free Supply Chain Path in Electroplating Industry Based on

System Dynamics: Guangzhou Development Zone

ZHONG Huaqi, BIAN Guojian

(South China Institute of Environmental Sciences, Ministry of Ecology and Environment, Guangzhou 510655, China)

Abstract: To address the environmental risks and resource loss issues of copper-containing waste in the electroplating industry, a zero-waste
supply chain path was established to promote copper resource recycling. (Guangzhou Development Zone was taken as an empirical case, and
comprehensive use is made of field research, enterprise case analysis, and system dynamics models to innovatively propose a “enterprise-park-
region” three-level collaborative governance framework, and dynamic simulations are conducted for different scenarios. It is found that the effect
of a single technology or policy intervention is limited, while a comprehensive strategy integrating technological transformation, policy
incentives, and platform construction can significantly improve the efficiency of resource utilization and enhance the profitability of enterprises,
verifying the effectiveness of the multi-level collaborative mechanism.

Keywords: electroplating; copper recovery; waste-free supply chain; circular economy; resource utilization
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