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The “spatial separation of the actors causing and being affected by these issues” within the global
economy hinders the recognition of anthropogenic influences upon the environment and the clarification
of who is responsible for them. In today’ s global economy, each country has indirect flows supporting
its economic activities, and international trade chains influence environmental burdens far removed
from the places of consumption. Under these conditions, it is important to examine negative and positive
impacts of economic activates as a global systemic phenomenon to manage the burdens far removed from
the place of consumption, rather than viewing production and producers in isolation.

In this study, we focused on iron, copper, and nickel, whose global demands have risen rapidly
in recent years, to examine the global distribution of extraction amounts of used and unused materials
We estimated the global distribution amounts of used and unused mineral extractions caused by iron,
copper, and nickel mining from 1990 to 2013, and demonstrated |inkages between national economies and
global impacts based on a global link input- output (GLIO) model.

The estimated global amount of used and unused extraction caused by mineral extraction of iron
copper, and nickel more than doubled from 1990 to 2013 (iron: 2.8 to 6.7 Pg; copper: 2.7 to 5.5 Pg;
and nickel: 0.19 to 0.60 Pg). By incorporating global material flow into a global link input- output
model (GLIO, a hybridmultiregional 10 model), we estimated the total used and unused extraction caused
by iron, copper, and nickel mining induced by Japanese final demand to be 0.44 Pg, 0.52 Pg, and 0.043
Pg in 2011, respectively, equivalent to 7. 1% of the total global extraction amount caused by ironmining,
11% of the amount caused by copper mining, and 10% of the amount caused by nickel mining. Whereas the
wor |d extraction total caused by iron, copper, and nickel mining rapidly increased from 2005 to 2011,
the extraction amount induced by Japanese final demand for the same period either stayed about the same
(iron) or decreased slightly (copper, 99% of the 2005 amount; nickel, 92%). This study also showed the
importance of global resource governance to ensure sustainable pattern of resource use




