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Abstract

The purpose of this article is analyzing the impacts of climate change on red pepper yield in Korea, with employing a
panel data regression model. Our results show that there is a negative impacts of high temperature and precipitation amount
on red pepper yields. Especially high temperature and rainfall in July cause serious damage to red pepper yield. According to
the reduction schedule on greenhouse gas emission(RCP 8.5 scenario.), red pepper yield would be 25.4% lower than it is, for

reasons of high temperature and rainfall damages by the end of 21st century.
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Table 1. Summary statistics of yields of red pepper by regional groups

(kg/10a)
Mean Stand deviation Minimum value Maximum value

Gyeonggi 175.3 41.4 81.0 245.0

Gangwon 209.2 35.5 120.0 261.0

Chungbuk 221.9 63.1 99.0 325.0

Chungnam 190.4 52.8 91.0 282.0

Jeonbuk 204.6 65.2 67.0 303.0

Jeonnam 210.3 73.8 55.0 327.0

Gyeongbuk 225.5 58.3 100.0 317.0

Gyeongnam 185.8 53.5 88.0 286.0

Jeju 96.0 42.8 31.0 183.0

Total average 191.0 65.9 31.0 327.0
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Fig. 1. Annual yield fluctuations of red pepper in Jeonnam and Gyeongbuk area.
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Table 2. Summary statistics of monthly mean temperature and precipitation amount

Mean Stand deviation Minimum value Maximum value

May 17.02 0.85 14.3 19.9
monthly mean Jun. 21.12 0.83 18.5 23.1
temperature C) Jul. 24.38 1.35 20.2 28.4

Aug. 25.00 1.46 19.6 28.7

May 109.49 54.48 12.3 322.6
monthly Jun. 169.90 99.37 113 795.1
Precipitation Jul. 299.46 142.96 418 996.1
Amount(mm)

Aug. 280.24 141.94 54.3 867.7
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Fig. 2. July mean temperature fluctuations by year in Jeonnam and Gyeongbuk area.
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Table 3. Parameter estimates of red pepper yield determination model

Fixed effects model

Random effects model

variable Estimate(3) t value Estimate(3) z value
In temps -0.6467 -1.847 -1.5904 360
In temps -0.7489 -1.73 0.3827 0.69
In temp; -1.4423 392" -1.3695 270"
In tempsg -0.1200 -0.36 -1.2968 -2.88""
In rains -0.0363 -1.40 -0.0892 2527
In raine 0.0059 0.29 -0.0310 -1.10
In rainy -0.2171 -6.80"" -0.1769 410"
In raing -0.0904 335" -0.1277 343"
In tech 63.5946 21.01"" 67.0103 16.48""
constant -467.1052 20917 -489.8770 -16.06™"

o, 0.2527 0.0000

o, 0.2135 0.2135

P 0.5835 0.0000

Test of Goodness of fit A7.212)=54.56" 2(n=314.42"

H, : cov(z; ,u;) =0

X (6), (P>

144.20, (0.0000)

Note: *, ** and *** indicate significance at the 10%, 5% and 1% level.
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Table 4. Predictions of red pepper yield reduction by new climate change scenarios

Yield reduction damage(kg/10a)

High temperature Heavy precipitation Total
Reducting the current level of greenhouse-gas
emissions (RCP4.5) 38.4 10.2 48.6
-Temperature 3.4 C Increasing (20.1%) (5.3%) (25.4%)
-Precipitation 17.3% Increasing
Maintaining the current level of greenhouse-gas
emissions (RCP8.5) 67.8 12.0 79.8
-Temperature 6.0 C Increasing (35.4%) (6.3%) (41.7%)

-Precipitation 20.4% Increasing
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