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Abstract

Identifying Effects of Climate
Change on Regional Fruit

Production

Dongyeong Jin
Major 1n Regional Information Studies

Dept. of Agricultural Economics and Rural Development
The Graduate School

Seoul National University

This study analyzed the expected changes in apple and pear
yvield and the resulting economic impact due to climate change.
The fruit production function was estimated to identify what
factors, in particular weather factors, affect fruit output. Various
spatial econometrics models were applied based on weather, soil,
and regional factor data and fruit yield data by region. The
spatial autoregression model was selected as the most suitable
model for analysis. Based on the model, changes in output in
2040 according to climate change scenarios were simulated. In
order to examine the difference by the degree of implementing

the greenhouse gas reduction policy, two scenarios were



assumed: RCP6.0 and RCP8.5. Also, one case where only the
temperature increases and the other case where precipitation and
insolation also change were compared. By linking the result with
the multiplier of the social accounting matrix, the economic
impacts of the expected fruit yield change on each economic
sector such as industries, regional household income, and
government revenue were calculated.

As a result of the analysis, apple output decreased when
reflecting the temperature change under the RCP6.0 scenario,
while additionally considering precipitation and insolation, the
output increased. However, if cultivation 1s virtually impossible
because of high temperature, it 1is practically impossible to
increase output due to precipitation and insolation, so the results
considering precipitation and insolation are less feasible.
Meanwhile, in the RCP8.5 scenario, the impact is estimated to be
twice as large as that of the RCP6.0 scenario. Thus, the damage
1S expected to vary depending on the degree of implementation of
the greenhouse gas reduction policy. Unlike the estimated results
of apple, pear vyield declined in both cases. Additionally
considering precipitation and insolation, the amount of decrease
slightly reduced compared to the case where temperature only
changes. The difference between the results of apple and pear
stems from the different estimated effects of weather factors on
the output of each fruits.

The direct and indirect impacts on the industries are expected
to be about 2.8 times greater than yield change. The effects on
fertilizers and pesticides manufacturing industry, wholesale and
retail service industries, which are highly related to the vegetable

and fruit industries, are particularly large. The influence on
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household income by region was measured to be significant in
regions where economic activities are active such as Seoul and
Gyeong—gi1, in addition to areas where production i1s expected to

change remarkably.
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