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Evaluating various climate scenarios considering interaction between
socioeconomic and climate systems

MATSUMOTO, Ken®ichi
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In this study, a new analytical model that takes into account the
interaction between the socioeconomic system and the climate system was developed to evaluate the
socioeconomic impacts of future climate change and climate change measures at the global level.
First, the study extracted the factors that play an important role in the interaction between the
two systems through a literature review. Based on the extracted factors, we constructed a module to
link the "computable general equilibrium model™ and the "Earth systems model of intermediate
complexity,” and developed a new model that integrates the two models through the module for
linkage. The model was then applied to evaluate the socioeconomic impact of a decline in labor

productivity due to heat stress under climate change.
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Tachiirietal., 2021 GHG
GDP
1 GHG GDP
Section Process/ C0,/GHG emission reduction (%) GDP loss (%) Remarks Importance (in

sector (negative value means GHG (negative value terms of GHG or
emission increase) means GDP GDP impacts)*
growth)
221 Agriculture 3 and 5% 002-006° 013 Feedbackvia land cover change  H
0.17F, 00s° {albedo, carbon flux, etc)
222 Livestock ome Feedback via land cover change M
and changes in livestock number
23 Water - 06 - M
resources
24 SLR 00-0.15", - 0.04-0.029 032 (012)5 00~  Life-threatening M
o1, 0000
25 Matural - Negligible", 0- Life-threatening M
disasters 02
26 Ecosystem - 017 (010) <, M
services o4
271 Labor 025045 26-40% 05-09¢ - H
productivity 18, 46, 10-24™
272 Other health — 013-018° 010 (056)5 0.0-  For VSL™ (mortality): 00-04%", M
issues 1", — 008 01796/°C°
0.079
281 Energy 0 (2050, -1.1 (21008 02 (037 00-  No notable aggregated impacts M
02", 034 (0037 (supply)’
282 Infrastructure - 001-002° (EU), - L
01-02" (US)
283 Toursm and  0-000M" - 05-03" Almost no change as a whole L
transportation
284 Insurance - - 5-15% needed to rescue H
and finance insolvent banks"
281 Migration - - Welfare impact -
282 Conflict - - Life-threatening -

*High (H) > 1%, Medium (M) 0.1-1%, Low (L): < 0.1%
Tachiiri et al. (2021)
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