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ABSTRACT : This study focuses on the relationship between ginseng production per area and meteorological factors. Four areas of

major ginseng production are considered in the study. Chungcheongnam-do and Gyengsangbuk-do are selected as the original major

production places and Gyeonggi-do and Kangwon-do are selected as the new major places. The meteorological factors applied for

study are the average temperature, accumulated precipitation, and integrated sunshine hours. With the data collected across four areas,

we used a panel data analysis. From the results of Hausman test, the fixed effects model allowing to control individual area effect is

preferable to the random effects model. Based on the results of the fixed effects model, the accumulated precipitation statistically and

significantly affect the decreases in ginseng production. Changes in the average temperature negatively affect ginseng production, but

the value is not statistically significant. The integrated sunshine positively affect ginseng production, but the value is not statistically

significant.
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Figure 1. Change in ginseng production

and

average temperature in four provinces
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Table 1. Summary statistics
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Variables Units Sample Mean Std.Dev Min. Max.
Area: Chungcheongnam-do
Average temperature C 11 12.38 0.43 11.70 13.10
Accumulated precipitation mm 11 1,187.55 320.84 713.00 1821.30
Integrated sunshine hours hr 11 2,179.64 186.03 1851.50 2434.40
Cultivated area ha 11 2,358.36 617.54 1848.00 3617.00
Production ton 11 3,722.18 1038.41 2314.00 5285.00
Production per area ton/ha 11 1.59 0.34 1.10 2.29
Area: Gyeongsangbuk-do
Average temperature C 11 12.60 0.47 11.80 13.30
Accumulated precipitation mm 11 1,094.74 176.13 823.10 1316.60
Integrated sunshine hours hr 11 2,216.57 188.60 1834.70 2509.00
Cultivated area ha 11 1,312.18 225.58 1047.00 1730.00
Production ton 11 2,434.09 856.32 1410.00 4433.00
Production per area ton/ha 11 1.88 0.69 1.19 3.54
Area: Gyeonggi-do
Average temperature C 11 11.84 0.56 11.00 12.70
Accumulated precipitation mm 11 1,304.03 406.04 799.00 2118.80
Integrated sunshine hours hr 11 2,296.82 195.74 1875.70 2522.30
Cultivated area ha 11 3,184.45 741.13 2210.00 4326.00
Production ton 11 1,457.09 551.87 2641.00 4458.00
Production per area ton/ha 11 1.23 0.21 0.86 1.61
Area: Kangwon-do
Average temperature C 11 11.36 0.55 10.50 12.00
Accumulated precipitation mm 11 1,226.56 253.02 893.90 1830.70
Integrated sunshine hours hr 11 2,194.99 196.02 1789.30 2411.30
Cultivated area ha 11 2,589.64 236.46 2271.00 2934.00
Production ton 11 3,271.64 809.07 1958.00 4887.00
Production per area ton/ha 11 1.26 0.25 0.86 1.71
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Table 2. Results from Hausman test

H : Random effects
H, : Fixedeffects
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Table 3. Model fitness between random effects and fixed
effects

o] §4 - 0] %9

Model statistics  Fixed effects model = Random effects model

RMSE 0.031 0.030
R-Square 0.516 0.186
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Table 4. Results from panel model
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Fixed effects model

Variables
Estimates Std.dev p-value
Intercept 3.041 0.868 0.001
Integrated sunshine hours 0.042 0.065 0.525
Accumulated precipitation -0.058 0.019 0.007
Average temperature -0.228 0.228 0.325
Integrated sunshine hours(z-1) -0.095 0.076 0.221
Accumulated precipitation(s-1) -0.029 0.032 0.361
Average temperature(z-/) -0.180 0.161 0.271
Chungcheongnam-do 0.063 0.025 0.017
Gyeongsangbuk-do 0.086 0.026 0.002
Cross sectional effects Gyeonggi-do 0.017 0.017 0227
F test for all u, (H,:u, =0) F(9, 34) =12.410 p-value = 0.000
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