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Table 1 Security evaluation indicator system of China’ s copper resource industry chain and supply chain
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Fig. 1 Classification of trade freedom and trade centrality security levels
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Fig. 4 Variation characteristics of obstacle degrees to
security indicators of China’s copper resource industrial

chain and supply chain from 2001 to 2023
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chain from 2001 to 2023
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Security Evaluation of the Copper Resource Industry Chain and Supply Chain
in China

ZHENG Minggui, LIU Xin, DONG Juan, LUO Junbiao
School of Economics and Management, Jiangxi University of Science and Technology, Ganzhou 341000, Jiangxi,
China

Abstract: Copper, as a strategic mineral resource, plays a crucial role in various critical sectors, including
electrical energy, transportation, and advanced manufacturing. China stands as a significant consumer of copper
resources, and the security of its industrial and supply chains is becoming increasingly critical. Consequently, it
is imperative to assess the security of China’ s copper resource industrial and supply chains and propose
recommendations. This study, anchored in the structural characteristics of the copper industry and supply chains,
adopts a comprehensive approach to identify influencing factors across three dimensions: resource acquisition
security, resource circulation security, and resource transformation security. By doing so, it constructs a security
evaluation index system. The study evaluates the security level of China’s copper resource industry and supply
chains over the period from 2001 to 2023. Additionally, the obstacle degree model is employed to ascertain the
constraint intensity of factors impeding security status, while the coupling coordination model is utilized to
analyze the dynamics of coordinated development. The research findings can be summarized as follows: (1)
The comprehensive index assessing the security of China’ s copper resource industrial and supply chains from
2001 to 2023 initially exhibits a decline followed by fluctuations. While the overall development trend appears
positive, the security situation remains critical. (2) The primary factor influencing the security of the copper
resource industrial and supply chains is resource acquisition security. Key obstacles include the degree of
dependence on foreign sources, import concentration, recycling rate, price volatility, and the comprehensive
energy consumption associated with copper smelting. (3) The coupling coordination degree among the three
primary indicators demonstrates a fluctuating downward trend, indicating a low overall level of coordination. In
certain years, the degree of coordination has markedly declined due to significant fluctuations in copper prices
and an increased concentration of imports. Based on the findings of this study, it is recommended to enhance
resource acquisition capabilities and diversify channels for resource procurement; optimize the resource
circulation network to bolster trade autonomy and resilience against shocks; improve resource recycling and
utilization processes to enhance transformation capacity; and mitigate the constraints imposed by obstructive
factors while promoting multi-dimensional integration and coordinated development. These measures aim to
strengthen the security of China’s copper resource industrial and supply chains. The conclusions of this research
offer valuable insights and guidance for the government in ensuring the secure development of the copper
resource industrial and supply chains.

Key words: copper resources; industrial chain and supply chain; security evaluation; obstacle degree model;

coupling coordination model
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