
 

Network analysis shows systemic risk in
mineral markets
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Trade networks of platinum, lithium, and copper. Credit: Klimek et. al. (2015).

A shortage of a rare mineral could spur global market instabilities,
according to a new analysis of international commodity trade networks.
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Shortages of natural resources—minerals such as copper, aluminum, and
mercury—could lead to cascading shocks and lead to instabilities in the
global trade system, according to a study published today in the journal 
Science Advances.

Mineral resources are increasingly important in the production of
modern devices such as mobile phones and medical technologies. These
resources are mined and shipped around the world through increasingly
interlinked global trade networks.

"Regional shortages of minerals necessary for the manufacture of
modern technologies could ripple throughout the trade system, leading to
a sharp increase in the price volatility of such minerals in the global
markets," says Peter Klimek, a researcher at the Medical University of
Vienna, who led the study in collaboration with IIASA researchers.

The study examined trade flows of 71 mineral commodities between 107
countries, using a new method to assess the systemic risk in commodity
trade networks.

It shows that minerals that are produced as a byproducts of other
processes—for example rare earth metals produced as a byproduct of
phosphorus mining for fertilizer—are the most susceptible to price
volatility leading to systemic instabilities,

"The beauty of this methodology is that it allows the data to tell its own
story," says IIASA Ecosystems Services and Management Program
Director Michael Obersteiner. The new study grew out of a conversation
with IIASA Advanced Systems Analysis researcher Stefan Thurner, who
has previously applied similar methods to the study of systemic risk in 
financial markets.

"Commodity markets, like financial markets, are highly international
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and interconnected," explains Thurner. "Understanding these networks
gives us a handle to explain and possibly predict a large portion of the
instabilities in terms of price volatility in the markets."

In particular the study finds shortcomings in the management of non-fuel
mineral resources that increase the systemic risk, and provides a method
for countries to assess their resilience with respect to such rippling
network effects. It proposes policy measures, for example a tax based on
commodity risk that could create more stable markets.

The researchers plan to continue their collaboration, extending the
methodology to explore other networked systems, for example the
agriculture system, food trade, and food security.

  More information: Klimek P, Obersteiner M, Thurner S, (2015).
Systemic Trade Risk of Critical Resources. Science Advances 1,
e1500522. DOI: 10.1126/sciadv.1500522
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