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SUPPLY CHAIN DISRUPTIONS: EVIDENCE FROM THE
GREAT EAST JAPAN EARTHQUAKE"

Vasco M. CARVALHO
MAKOTO NIREI
YUKIko U. SAITO
ALIREZA TAHBAZ-SALEHI

Exploiting the exogenous and regional nature of the Great East Japan Earth-
quake of 2011, this article provides a quantification of the role of input-output
linkages as a mechanism for the propagation and amplification of shocks. We
document that the disruption caused by the disaster propagated upstream and
downstream along supply chains, affecting the direct and indirect suppliers and
customers of disaster-stricken firms. Using a general equilibrium model of produc-
tion networks, we then obtain an estimate for the overall macroeconomic impact
of the disaster by taking these propagation effects into account. We find that
the earthquake and its aftermaths resulted in a 0.47 percentage point decline in
Japan’s real GDP growth in the year following the disaster. JEL Codes: D57, E32,
L14, Q54.

nawre . . ARTICLES
SllStdlndblhty https://doi.org/10.1038/s41893-019-0351-x

Firm-level propagation of shocks through
supply-chain networks

Hiroyasu Inoue ®™ and Yasuyuki Todo?®

Social and economic networks can be a channel of negative shocks and thus deteriorate resilience and sustainability in societ-
ies. This study focuses on supply chains, or supplier-customer networks of firms and examines how these supply chains enable
production losses caused by natural disasters to propagate and persist in regions not directly affected by the disaster. We apply
an agent-based model to the actual supply chains of nearly one million firms in Japan to estimate the direct and indirect effects
of the 2011 Great East Japan earthquake. We then employ the same model to predict the effect of the Nankai Trough earth-
quake, a mega earthquake predicted to hit major industrial cities in Japan in the near future. We find that the indirect effects
of the disasters on production due to propagation (10.6% of gross domestic product in the case of the Nankai earthquake) are
substantially larger than their direct effects (0.5%). Our simulation analyses to compare the actual network with hypothetical
networks suggest that these indirect effects are more prominent and persistent when supply chains are characterized by scale-
free properties, difficulty in substitution among intermediate products, and complex cycles in networks.
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