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Figure 1 Schematic diagram of multi-layer graphite
product trade network model
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Figure 2 Schematic diagram of cascading propagation process in graphite product trade
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Figure 3 Export structure of major graphite exporters

(top 10 by export value)
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Figure 4 Changes and change rates of total export value of global graphite products
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Figure 5 Changes and change rates of total export value of global graphite products
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Figure 6 Changes and change rates of RCA of China’s graphite products with reduction in graphite raw material exports
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Impacts of China’s graphite export structure adjustments on
its industrial international competitiveness:

A multi-layer network perspective

LI Bingyan, JIANG Meihui

(School of Management Science and Engineering, Nanjing University of Information

Science & Technology, Nanjing 210044, China)

Abstract: [Objective] This study aims to analyze the mechanism by which adjustments in China’s
graphite export structure affect its industrial international competitiveness, which is crucial for
promoting the transformation of China’s graphite resource advantages into industrial advantages.
[Methods] This study constructed a trade propagation model for graphite products based on multi-
layer network theory to analyze the cascading impact of changes in the graphite export structure
within the multi-layer trade network of graphite raw materials, primary products, and deep-
processed products. [Results] (1) The main reason for the significant imbalance between China’s
market share of graphite products and its industrial competitiveness was the relatively high
proportion of graphite raw materials and primary products in exports. (2) Due to the close trade and
production linkages among countries, China’ s adjustments to its graphite export structure would
have a significant impact on the graphite trade of other countries. Among these, China’s reduction
in exports of graphite primary products had a more pronounced impact on the graphite trade of
other countries. (3) Reducing exports of graphite raw materials and primary products could
significantly enhance the industrial international competitiveness of China’ s graphite products.
Therefore, adjustments to the graphite export structure played a positive role in cultivating the
competitive advantages of graphite products. However, the positive impact of the reduction in
graphite raw material exports on industrial international competitiveness was not sustainable. When
the reduction in graphite raw material exports exceeded a certain threshold (45%), the industrial
international competitiveness of China’s graphite industry began to show a declining trend instead.
[Conclusion] Therefore, when promoting the shift of its graphite export structure from raw
materials to deep-processing products, China needs to limit the reduction in graphite raw material
exports within a certain range to avoid the adverse impact of excessive reduction in graphite raw
material exports on the international competitiveness of its graphite industry.

Key words: graphite; trade; export structure; multi-layer network; propagation; industrial
international competitiveness; China
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