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Simulation of input-output models by novel invertible decomposition approach
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This study describes a structural decomposition analysis (SDA) of Japanese
greenhouse gas (GHG) emissions from 1990-2005, focusing on four linkage structures in the Leontief
inverse expressing supply chains. The developed RAS-invariant decomposition was applied to Japanese
linked input-output tables for the periods in order to separate the effect of the Leontief inverse on
emission changes into each effect of the total linkage, normalized backward linkage, normalized forward
linkage and the kernel structure of each linkage. The results of the SDA confirmed that the normalized
forward linkage and kernel structure contributed to the rise in GHG emissions, and that the normalized
backward linkage constantly increased the emissions in the three five-year periods studied. Some sectors
have robust linkage structures with consistently increasing or decreasing emissions, and described the
importance of promoting

growth in sectors with backward linkages leading to further emission mitigation.
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