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An Analysis of Cucumber Farm’s Technical Inefficiency
Including Main Produce Area and Cluster Effect
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Abstract The purpose of this study was to present a method for improving productivity and reducing
technical inefficiencies of cucumber farms using the stochastic frontier model with spatial
considerations. Two kinds of data were used, viz. the agricultural production cash cost and returns of
the Rural Development Administration (RDA) and the Census of Agriculture, Forestry and Fisheries, from
Statistics Korea. The results of the analysis showed that cultivation area, the opportunity cost of unpaid
labor, and liquid capital have a positive (+) effect on production efficiency. Technical inefficiency could
be reduced by the degree of specialization at the county level and the farmer's cultivation experience.
In addition, the technical inefficiency of the non-heated farms was greater than that of the heated
farms. To reduce technical inefficiency, it is important to establish a development strategy for the main

areas of production and share the know-how of leading farms.
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2.2.1 LQI(Location Quotient Index)
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E;: i Crop’s cultivation area in region j

£ All cultivation area in region j
E,,: i Crop's cultivation area in Korea nationwide

E;: All cultivation area in Korea nationwide

2.2.2 LISA(Local Indicators of Spatial Association)
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Fig. 1. The basic concept of technical inefficiency
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Table 1. Descriptive statistics of SFA
Variable Unit Mean |Std. Dev. Min Max
Y 1,000KRW 57,000 48,700 3,132 270,000
x, m? 3,748 2,333 462| 23,430
Ty 1,000KRW 3,662 6,387 0 48,400
Ty 1,000KRW 20,300 15,600 221 128,000
Ty 1,000KRW 348 398 3 2,639
Ty 1,000KRW 1,035 2,258 0 22,000
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Table 2. Descriptive statistics of technical inefficiency

analysis
Variable Mean Std. Dev. Min Max
wy 0.874 0.333 0 1
Wq 0.157 0.364 0 1
Wy 0.394 0.489 0 1
Wy 17.639 10.808 1 53




AN &85 =5 A A123d A28, 2022

2.4 B4 7t
2.4.1 LQI 24 Axt
NGBS 24 A3E QorhY, JUE 247}
13,2855 719 %2 B34 ke Hgom, arhgo
2 %= 290l 9.358, A71E sHAIZE 9.063,
B AL 8.886, A7 QA7 7.414,
BN} 7.278, FHRE AALo] 7.138 £.02 &%
o AGESARTE 10149 AL Table 33+ 2.

P
=

Table 3. Regions with LQI more than 1

Region
Seoul, Suwon-si, Uijeongbu-si, Anyang-si,
Gwangmyeong-si, Pyeongtaek-si, Ansan-si,
Seoul & Goyang-si, Gwacheon-si, Namyangju-si,
Gyeonggi Osan-si, Gunpo-si, Uiwang-si, Hanam-si,
Yongin-si, Icheon-si, Anseong-si, Gwangju-si,
Yangju-si, Pocheon-si, Yeoncheon-gun
Chun Daejeon, Sejong-si, Jincheon-gun, Goesan-gun,
—cheof Eumseong-gun, Cheonan-si, Gongju-si,
8 Buyeo-gun
Gyeon Busan, Daegu, Sangju-si, Gunwi-gun,
-ian 8 Chilgok-gun, Uiryeong-gun ,Haman-gun,
8 Changnyeong-gun
Ganewon Chuncheon-si, Hongcheon-gun, Yeongwol-gun,
g Hwacheon-gun, Yanggu-gun
Jeolla Imsil-gun, Yeosu-si, Suncheon-si, Gurye-gun,
Goheung-gun
2.4.2 LISA 24 Z1t
o2 Moran's [ 23} 1 % foFolA $4HAE

2t B3 A¥gol Qltke AFHEE 7148kl A
Algt W82 Fig. 2, Table 49} Ztt.
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Fig. 2. Moran’s I result of greenhouse cucumber in 2015
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Table 4. Moran’s I result of greenhouse cucumber in

2015
Moran’s 1 z-value p-value
0.230 6.374 0.000
A F AW A B4 ARE Aol Al
3Hmapping)st¥d Fig. 37 Ztt.
Not Significant (179)
M High-High (12) .
I Lov Low (52) w*
[ Low-Hiigh (5) S
[ High-Low (2) 5 ;4
.
- \
{ ﬁf\'

Fig. 3. LISA result of greenhouse cucumber in 2015
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Table 5. SFA estimation result - Cobb-Douglas function

Stochastic frontier analysis

Variable Coefficient Std. Err. p-value
x, 0.355" 0.027 0.000
Ty -0.003 0.002 0.112
T4 0.049™ 0.019 0.009
x, 0.528" 0.016 0.000
x 0.001 0.002 0.764

constant 7.708" 0.272 0.000

Technical inefficiency analysis

Variable Coefficient Std. Err. p-value
w, -0.586" 0.229 0.010
w, -0.045 0.263 0.864
Wiy 0.422" 0.203 0.037
w, -0.017" 0.008 0.040

constant -1.607" 0.305 0.000

Note: 1) ‘p€0.1,”p<0.05, " p<0.01
2) Log likelihood: -365.25899
3) obs: 941
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