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Abstract

As an emerging key mineral resource, lithium plays an important role in the development of the
new energy industry, but its reserves are unevenly distributed around the world, and due to the
influence of geopolitics, trade policy uncertainty and other factors, the global lithium trade cooper-
ation is increasingly close and there is a certain vulnerability. Based on this, this paper uses the
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bilateral trade data of lithium carbonate and lithium hydroxide from 2000 to 2023 to construct
global lithium trade networks, and studies the network evolution and node importance of global
lithium trade. At the same time, based on the deliberate attack simulation method, the robustness
of the lithium trading network after the failure of key nodes, ensemble and edges is calculated, so
as to evaluate the effectiveness of different centrality indicators as attack strategies. The results
show that while the scale of global lithium trade is expanding, exports are increasingly concentrated
in a small number of countries, among which Chile, China and Argentina are the main lithium car-
bonate exporters, and China, Chile and the United States are the main lithium hydroxide exporters.
The key few nodes play a decisive role in the safe operation of lithium trade, especially in the econ-
omies with high intermediary centrality. Compared with the lithium carbonate trading network, the
trade links between economies in the lithium hydroxide trade are stronger, and the critical value of
network collapse due to the breakage of the chain is higher.
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Figure 1. Schematic diagram of simulated attacks
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Figure 2. Global lithium carbonate and lithium hydroxide trading network nodes and edge scale
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Figure 3. Average and concentration of global lithium carbonate and lithium hydroxide networks
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Figure 4. Global lithium carbonate and lithium hydroxide network density and clustering coefficients
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Figure 5. Global trade in lithium carbonate (left) and lithium hydroxide (right) in 2000
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Table 1. Ranking of the centrality of lithium carbonate trading network nodes
# 1 BERERIMETSFOEHS

2000 2023
outstrength instrength  betweenness pagerank outstrength instrength  betweenness pagerank
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Table 2. Ranking of the centrality of lithium hydroxide trading network nodes
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Figure 7. Robustness of the global lithium carbonate (left) and lithium hydroxide (right) trade networks
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Figure 8. The process of edge failure of the global lithium carbonate (left) and lithium hydroxide (right) networks in 2000
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Figure 9. The process of global lithium carbonate (left) and lithium hydroxide (right) network edge failures in 2023
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