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Abstract

Purpose: Agriculture, which is heavily influenced by climate conditions, is one of the industries most affected by climate change. In this respect,
various studies on the impact of climate change on the agricultural market have been conducted. Since climate change is a long-term phenomenon

for more than a decade, long-term projections of agricultural prices as well as climate variables are needed to properly analyze the impact of
climate change on the agricultural market. However, these long-term price projections are often major constraints on studies of climate changes.
The purpose of this study is to analyze the impacts of climate changes on the Korean onion market using ex-post analysis approach in order to
avoid the difficulties of long-term price projections. Research design, data and methodology: This study develops an annual dynamic partial
equilibrium model of Korean onion market. The behavioral equations of the model were estimated by OLS based on the annual data from 1988 to
2018. The modelling system is first simulated to have actual onion market conditions from 2014 to 2018 as a baseline and then compared it to the
scenario assuming the climatic conditions under RCP8.5 over the same period. Scenario analyses were simulated by both comparative static and
dynamic approach to evaluate the differences between the two approaches. Results: According to the empirical results, if the climate conditions
under RCP8.5 were applied from 2014 to 2018, the yield of onion would increase by about 4%, and the price of onion would decrease from 3.7%
to 17.4%. In addition, the average price fluctuation rate over the five years under RCP8.5 climate conditions is 56%, which is more volatile than
46% under actual climate conditions. Empirical results also show that the price decreases have been alleviated in dynamic model compared with
comparative static model. Conclusions: Empirical results show that climate change is expected to increase onion yields and reduce onion prices.

Therefore, the appropriate countermeasures against climate change in Korean onion market should be found in the stabilization of supply and
demand for price stabilization rather than technical aspects such as the development of new varieties to increase productivity.
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Constant -0.141669 0.91

ACR(-1) 0.743395 0.0000%**

NETR 0.347856 0.0005%**
R?*=0.88, BG-LM P-Value=0.70

Rk k% and * indicate significant level of 1%, 5%, and 10% respe
ctively.
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Table 2: Yield Estimation Result

Table 5: PRED Estimation Result

Variable Estimate P-Value
Constant 8.50338 0.0000***
AVTEMP 0.089036 0.0627*
RAIN -0.03619 0.0074%**
TREND 0.081717 0.0000%**
R?=0.87, BG-LM P-Value=0.58

%k x%and * indicate significant level of 1%, 5%, and 10% respe
ctively.
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Table 3: Ending Stock Estimation Result

Variable Estimate P-Value
Constant -0.2399928 0.9318
Q 0.4987 0.0236%*
% -0.62518 0.001#**
BST 0.484721 0.0001***
R?=0.88, BG-LM P-Value=0.32

*kk **and * indicate significant level of 1%, 5%, and 10% respe
ctively.
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Table 4: Import Estimation Result

Variable Estimate P-Value
Constant 2.740739 0.19
M 2.397016 0.0000%**
CPI
% -0.467606 0.09*
CPI
R2=0.93, BG-LM P-Value=0.24

*#k*% and * indicate significant level of 1%, 5%, and 10% respe
ctively.
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Variable Estimate P-Value
Constant -3.872271 0.0000%***
M -0.168831 0.0005%%**
CPI
% 0.796407 0.0000%**
CPI
R2=0.95, BG-LM P-Value=0.97

**#k** and * indicate significant level of 1%, 5%, and 10% respe
ctively.
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Table 6: Baseline Simulation Results

2014 2015 2018
Area(ha) 23,911 18,015 26,425
Yield(kg/10a) 6,649 6,072 5,756
Production 1,589,957 | 1,093,932 | 1,520,969
(ton)
Import(ton) 24,033 214,878 73,965
Ending Stock(ton) 58,694 14,463 30,497
Consumption 1,587,117 | 1,352,817 | 1578297
(ton)
Price(won/kg) 560 1,313 711
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Table 7: Impacts of RCP8.5 Scenario on Onion Market by C
omparative Static Model

2014 2015 2018
23911 18,015 26,425
Area(h : , '
. 0%) (0%) (0%)
Yield 6,941 6,339 5971
(kg/10a) (4.38%) (4.38%) (3.74%)
Production 1,659,595 1,141,883 1,577,866
(ton) (4.38%) (4.38%) (3.74%)
Import(ton) 15213 183,168 54,508
P (-36.7%) (-14.76%) (-2631%)
67,558 15,404 33,634
Ending Stock(t : ’ ’
nding Stock(ton) | 15504 (6.51%) (10.29%)
Consumption 1,639,070 1,368,116 1,612,599
(ton) (3.27%) (1.13%) 2.17%)
Price 462 1,229 626
(won/kg) (-17.37%) (-6.44%) (-11.96%)

Note: Figures in parentheses indicate percentage differences between sc
enario and baseline.
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Table 9: Price Variation Rates

AAIZES. =y Xl= Hoz LIEILIT : "
MAEES 18% S710| dX|= 492 LIELSICE Actual Climate Climate Conditions
ore under RCP8.5
Conditions S .
. . cenario
Table 8: Impacts of RCP8.5 Scenario on Onion Market by —
Dynamic Model Price Val;l:tt;on Price Variation
2014 2015 2018 (Won/kg) %) | Won'ke) | Rate (%)
Area(ha) 23911 17,569 25,994 2014 560 83 462 121
(0%) (:2:47%) (-1.63%) 2015 1313 57 1265 63
Yield 6,941 6,339 5,971
’ ” y 2016 1001 31 950 33
(kg/10a) (4.38%) (4.38%) (3.74%)
Production 1,659,595 1,113,622 1,552,149 2017 1087 8 1038 8
(ton) (4.38%) (1.80%) (2.05%) 2018 711 53 664 56
Import 15,213 196,432 62,686 Average 934 46 876 56
t -36.7Y% -8.589 -15.259
(ton) ( %) ( %) ( %) Coefficient of 055 0.68
Ending Stock 67,558 15,992 33,521 variation . ’
(ton) (15.10%) (10.57%) (9.92%)
Consumption 1,639,070 1,361,396 1,596,798 L o B N
(ton) (3.27%) (0.63%) (1.17%) o0 2 St 7|=Hsl2 ot Ymf =z A 7tA9| st
Price 462 1,265 664 SFECE JHHEZEN OX|= T2 HLEERCE <Table 9>0f
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Note: Figures in parentheses indicate percentage differences between sc
enario and baseline.
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