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ABSTRACT

This study aims to analyze the effect of typhoons on pear production. Pears are typical fruits that are
vulnerable to typhoon damages, so typhoons are negatively associated with pear productivity.
However, relatively less pear damages by typhoons in the main pear production area, comparing to
the average in Korea, have been reported. The main production area seems to adopt better agricultural
techniques or practices to cope with natural disasters such as typhoons. Thus, this study tests the
hypothesis that there are differences of production losses due to typhoons between the main pear
production area and the rest using the stochastic frontier analysis. The main production area is
defined by Location Quotient Index (LQI), and we found that LQI had a significant effect to decrease
the productivity losses in the main production areas, which shows that those production areas
alleviated the pear production loss due to typhoons.

Key words: Pear productivity, Production loss, Wind damage, Stochastic frontier analysis, Interaction
variable
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Table 1. Regional average and rage of pear drop rate by
Typhoon Prapiroon in 2006

) ) Pear Drop Rate (%)
Region Variety
Mean Range
Shingo 20.6 4.7-60.4
Jeollanam-do Chuhwang 23.1 10.3-36.6
Whangkeum 1.8 1.8
Gyeongsangnam-  Shingo 15.1  2.6-31.1
do Jangshiprang 244 17.4-30.4
Shingo 19.5 3.7-423
Jeollabuk-do
Whangkeum 8.6 8.5-8.7

Source: Choi (2000).
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Table 2. The number of sample which pear farm in each province (2001-2015)

Province 01 02 03 04 05 06 07 08 10 11 12 13’14’15 Total
Seoul 9 9 9 9 9 - - - - - - - 63
Busan 9 9 9 9 9 9 9 9 9 9 9 126
Incheon 10 9 9 9 9 - - - - 11 11 11 11 11 101
Daejeon 9 9 9 9 9 12 12 12 11 12 12 9 9 9 143
Ulsan 9 9 9 9 9 12 12 12 12 12 12 18 18 18 171
Sejong - - - - - - - - - - - - 9 9 18
Gyeonggi 24 24 18 18 21 24 27 30 27 27 39 12 12 12 315
Gangwon - - - - - 9 12 12 12 12 12 - - - 69
Chungbuk 9 12 12 12 12 12 12 12 12 12 10 7 7 9 150
Chungnam 24 24 24 27 27 27 30 24 27 27 24 18 17 18 338
Jeonbuk 9 21 24 24 24 24 18 12 12 12 12 9 9 9 219
Jeonnam 18 18 18 18 18 18 21 18 21 21 21 24 24 33 291
Gyeongbuk 26 27 27 27 27 27 27 27 24 24 24 15 15 15 332
Gyeongnam 9 9 15 15 18 24 27 15 15 15 15 9 9 9 204
Total 165 180 183 186 192 207 216 183 182 194 201 141 149 161 2,540

Table 3. The status of typhoon (2001-2015)
Year Month
1 2 3 4 5 6 7 8 9 10 11 12

2001 1 2 5 6(1) 5 3 1 3

2002 1 1 1 () 52) 61 4 2 2 1

2003 1 1 2) 21 2 s 3(1) 3 2

2004 1 2 5) 2 8(3) 3 3 3 2

2005 1 1 1 1 5 5(1) 5 2 2

2006 1 1 () 7D 3D 4 2 2

2007 1 1 3(2) 4 5(1) 6 4

2008 1 4 1 2(1) 4 5 1 3 1

2009 2 2 2 5 7 3 1

2010 1 2 52) 4 2

2011 2 () 41 3D 7 1 1

2012 1 1 4 42)  502) 3D 5 1 1

2013 1 1 4(1) 3 6(1) 8 6(1) 2

2014 2 1 2 2 5(3) 1 5 2(1) 1 2

2015 1 1 2 1 2 21) 402 3D 5 4 1 1

Note: The numbers in parentheses are the numbers of effective typhoons that affected Korea.

Source: National Typhoon Center
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Table 4. Information of effective typhoons that affected Korea (2001-2010)

Occurrence location

Central minimum Central maximum

Name Occurrence date Latitude Longitude pressure(hPa) wind speed(knot)
PABUK 2001. 08. 14. 16.4 147.4 955 76
RAMMASUN 2002. 06. 29. 9.8 138 945 88
NAKRI 2002. 07. 09. 21.3 116.4 985 36
FENGSHEN 2002. 07. 15. 10.9 171.8 920 102
RUSA 2002. 08. 23. 14.9 163.8 950 82
LINFA 2003. 05. 26. 16.5 118.5 980 56
SOUDELOR 2003. 06. 13. 9.1 136.9 955 82
ETAU 2003. 08. 03. 12.4 140.2 945 82
MAEMI 2003. 09. 05. 9.9 153.1 910 108
MINDULLE 2004. 06. 23. 14.6 146 940 92
NAMTHEUN 2004. 07. 25. 20.7 151 945 88
MEGI 2004. 08. 16. 14.7 140.9 970 66
CHOBA 2004. 08. 19. 11.2 165 910 114
SONGDA 2004. 08. 28. 10.5 171 935 92
NABI 2005. 08. 29. 14.6 154 925 98
EWINIAR 2006.07.01. 6 139.8 920 102
WUKONG 2006. 08. 13. 20.7 141.2 980 46
SHANSHAN 2006. 09. 10. 133 138.7 925 104
MAN-YI 2007.07. 09. 7.5 144.4 930 96
USAGI 2007.07. 29. 18.1 144.5 945 90
NARI 2007.09. 13. 22.7 132.9 935 96
KALMAEGI 2008. 07. 15. 18.1 123.7 960 78
DIANMU 2010. 08. 08. 23.6 125.1 980 62
KOMPASU 2010. 08. 29. 21.2 134.4 960 80
MALOU 2010. 09. 03. 232 130.9 990 48
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Table 5. Definition and data source of variable
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a1, 4 2,182kgoll A o] 198,348kg7FA] Hx7L 2
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Variable Unit Data source
Production Kg
Area Pyeong (3.3m?)
Rural Development Administration

Labor Hour

Capital KRW

Number of typhoon (w;) Number Korea Meteorological Administration
Location Quotient Index (w;) Dummy Statistics Korea

Interaction (w,w;) - -

Urban (w3) Dummy -

Trend (wy) - -
Table 6. Descriptive statistics

Variable Mean Std. Dev. Minimum Maximum

Production 34,188.23 24,264.85 2,181.83 198,348.00
Area 4,304.42 2,979.63 300.00 30,052.00
Labor 2,439.52 1,749.97 69.00 22,256.33
Capital 1,843,221.00 1,946,847.00 -2,173,704.00 18,900,000.00
Number of typhoon(w;) 3.14 1.31 1.00 5.00
Location Quotient Index (w;) 0.60 0.49 0.00 1.00
Interaction(w;w>) 1.90 1.87 0.00 5.00
Urban(ws) 0.24 0.43 0.00 1.00
Trend(w,) 7.75 4.31 1.00 15.00
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Table 7. Estimation of stochastic frontier model: Cobb-Douglas production function

Variable Coefficient Standard Error Z-value P-value
Stochastic Frontier Model
In(Area) 0.753™" 0.015 49.32 0.000
In(Labor) 0.125™" 0.014 9.04 0.000
In(Capital) 0.084™" 0.008 10.11 0.000
Intercept 2246 0.090 24.93 0.000
Technical Inefficiency Model
Number of typhoon(w;) 0.362°" 0.050 7.21 0.000
Location Quotient Index (w;) 0.328 0.217 1.51 0.131
Interaction(w;w5) -0.190"" 0.061 -3.10 0.002
Urban(wy;) 0.505™" 0.087 5.81 0.000
Trend(w,) -0.022" 0.009 255 0.011
Intercept -2.920™" 0.203 -14.40 0.000

'p<0.1,"p<0.05,""p <0.01
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Fig. 1. Simulation of inefficiency change by typhoon.
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