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Economic impact assessment of agricultural productivity change due to global warming by using full-coupled integrated assessment model
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ABSTRACT
In this study, an integrated assessment model is developed to assess the climate change impact on agricultural productivity and
whole economic activities. The developed integrated assessment model consists of (1) a global computable general equilibrium
model to estimate economic activities and anthropogenic greenhouse gas emissions, (2) a simple climate model to estimate the
global mean temperature, and (3) an impact assessment model to assess the agricultural productivity change due to the climate
change. In order to assess the agricultural impacts, agricultural land use and land use change, and water resource usage are
formulated in the computable general equilibrium model. The simulation results show that the global mean temperature will
increase by 1.8 degrees during the 21st century, and as a result, the global GDP loss in 2100 caused by the agricultural
productivity change will be more than 1.2% compared with the case in which the productivity will not be changed. At regional
scale, for example, CIS will lose more than 7% of GDP, whereas Japan or USA will lose less than 1%. When the adaptation
policies changing crop variety and plant timing are implemented, the total GDP loss during 21st century will be mitigated by 7.8

trillion US dollars at 2001 price compared with the no adaptation case.
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