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Impact of Climate Change on Regional Economy through Fluctuations in Japan’s Crops Production
: Utilizing the 9 Inter-Regional CGE model

Mitsuru OKIYAMA (Reitaku University) *
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Abstract

The purpose of this paper is that we try to measure the impact of climate change caused by global warming on the regional
economies with agriculture and the industries associated with agriculture. We have some knowledge of the previous studies that
climate change will not affect the rice production of every region in Japan at the same level, but affects at different level
between regions. So, first, we tried to create 9 inter-regional social accounting matrix including the production activities that are
subdivided into agriculture and industry of food and beverage. Next, we have constructed a 9 inter-regional CGE model from
this SAM. The nine regions is composed of Hokkaido, Tohoku, Kanto, Chubu, Kinki, Chugoku, Shikoku, Kyushu and
Okinawa. And, in this paper, we conduct "scenario setting of global warming simulations without adaptation technology" in
three scenarios: a) when the future temperature becomes the maximum valuge; b) when the future temperature becomes the
mean value; and 3) when the future temperature becomes the minimum value. Next, we carry out “scenario settings of global
warming simulation with adaptation technology under an assumption being made that “development of high-temperature
tolerant agricultural crop varieties has results in curbing global warming-induced productivity decline” (with adaptation
technologies, mean value) for regions whose global warming parameter when the temperature has a mean value of 1 or below.
And by comparing with the former result, we measure how much negative economic impact can be reduced. In this simulation
it was done with two settings. One is to change only the setting of the global warming parameter and the other is not only to
develop adaptive technology but also to add an import policy to increase the supply of imported agricultural crops to the market
to compensate for the decrease in the supply of crops to the market due to global warming.

The following conclusions were obtained from simulation results based on such scenario setting. Climate change caused by
global warming has different influence on the region, and it turns out that the regional economic gap is generated. Equivalent
variations (economic welfare) across the country are the negative value of 382.16 billion yen when the impact of global
warming is the minimum value as the base value of 2005, reaching the minus of 685.94 billion yen at the maximum value.
Converting this to per capita will result in a decrease in the range from 3,007 yen to 5,397 yen. By region, only Hokkaido with
the minimum value receives benefits due to global warming. The utility of the residents in any other regions will be negative. In
particular, Shikoku which receives the greatest negative impact of global warming, will decrease by 13,813 yen per capita, and
there will be a gap of 13,221 yen from Hokkaido which will decrease by 592 yen. Similarly, the real GRP in Hokkaido is the
increase in 0.04%, while the real GRP in Shikoku is the largest decrease in 0.35-0.61%, while the real GRP in any region except
Hokkaido becomes a negative due to negative impact of global warming. In addition, with the adaptation technology with an
import policy added, the farmer's sale tums negative because domestic goods price rise is suppressed by imported goods, but
equivalent variations in each region are improved. Equivalent variations in Chubu and Kinki turn the increase as well as in
Hokkaido, and the decrease in equivalent variations in other regions that were negative also shrinks. In addition, regardless of
whether or not import policy, there is not much change in real GRP in each region, but the total output will improve and turn to
increase.
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