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The national statusand risk transmission of
global tradein the cobalt industry chain

GUO Yaoqi'"?, ZHENG Ru'

(1. School of Mathematics and Statistics, Central South University, Changsha 410083, China;
2. Research Institute of Metal Resources Strategy, Central South University, Changsha 410083, China)

Abstract: As new energy becomes a new economic growth point, cobalt, as an important raw material in the
field of new energy, has become more and more prominent in the problem of supply security. This study
analyzes the cobalt trade risk propagation process from the perspective of the whole industry chain, proposes
the multi-attribute gravity centrality (MAGC) algorithm to discover the core trading countries of the cobalt
industry chain in 2016—2022, and chooses the SIR model to further portray the risk propagation effect of the
core countries and the marginal countries. It is found that the upstream, midstream and downstream of the
cobalt industry chain as a whole present a trade pattern dominated by Germany, China and the United States,
and there is homogeneity in the trade of the industry chain. The upstream takes the Netherlands, China and
the United States as the core countries, and the MAGC value of each country is small, while the midstream
and downstream take China, the United States and Germany as the core countries. When the industrial chain
encounters risks, it generally takes 5 time-steps to restore to its original state prior to the risk, and
downstream is the most vulnerable link in the cobalt chain, with core countries needing only 2 propagations
to spread the risk to many countries.

Key words: cobalt; industry chain; core countries; multi-attribute gravity centrality
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