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Abstract This paper studies the operational efficiency of the new sesame variety "da u" farmed by the
Rural Development Administration. In the survey area--Gyeonggi-do Province, where sesame cultivation
was the most intensive. Thirty farmers were surveyed by rural enterprises in the Yangpyeng area where
'da u' was planted. The efficiency of the operation was analyzed by studying the data of 30 farmers. In
order to analyze the operational efficiency of the farmers, this survey used the DEA model for analysis
in order to determine the technical efficiency of farmers. The result shows that the DEA technical
efficiencies of most farmers are efficient, and only 6 farmers are inefficient. The reason for the
inefficiency is the high cost of input factors. To analyze the determinants of efficiency through the Tobit
model, reducing the pesticides and general fertilizers led to increased technical efficiency. This is
inefficient use of pesticides and general fertilizers relative to the output factor, and efficient methods

should reduce the cost issues.
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Table 1. Sesame Status in South Korea

Amount of
v Area Yield Produced Production
ear (ha) (Tons) (Billion index
KRW)
2010 33.376 33,941 228 70
2011 32,156 30,533 205 63
2012 29,765 28,916 205 59
2013 30,130 33,347 294 68
2014 37,461 43,260 364 89
2015 42,570 50,932 418 105
2016 45,474 52,024 396 107
2017 43,352 50,738 354 104

Source: Crop production survey, Statistics Korea.
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Table 2. The indicator of input and output

Output Sales

Seed costs

Livestock manure
Cake
Others

By-product
fertilizer costs

Compound fertilizer

General

s Urea fertilizer
fertilizer cost

Others
Pesticide
Pesticides Bactericide
cost
Herbicide
Cost of water, Diesel
electricity, Gasoline
gas Others
Input Plastic film
t of oth
Cost o other Seeding box
materials
Packaging

Cost of small farm implements

Warehouse

Depreciation Low temperature warehouse

fund Irrigation facilities

Large agricultural machinery

Large agricultural machinery

Repair cost
Tillage farming facilities

Land leasing

Other cost

Leased farm machinery

Self-employment cost

Cost of other workers

Note: All indicators are unit area indicators, namely the
input and output divided by planting area.

ZAV5710] BAH B4L Table 37} 20k 570 A
WAL 990mrol A 6600mt Afolo] 1 TjEAL 4oRte]
2] 12759 Aolt.

Table 3. Statistical characteristics of peasant households

(Unit: Thousand KRW)

Minim Maximu Average D
um m
Cultivated 9900 | 66000 | 39215 | 19903
area(n’)

Sales 400.0 12750.0 4120.7 3095.9
Seed costs 12.0 150.0 58.5 38.2
By-product 00| 13000 | 1052 | 2404

fertilizer costs
General 00 1400 475 415
fertilizer cost
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Table 4. Result of BCC-DEA Model Analysis

Pesticides cost 0.0 32.0 5.7 9.1
firm crste vrste scale
Cost of water,
electricity, gas 00 645 23 17.0 1 1.000 1.000 1.000 -
2 1.000 1.000 1.000 -
Cost of other
materials 00 1250 412 337 3 1.000 1.000 1.000 -
Cost of small 4 1.000 1.000 1.000 -
' farm 10.0 100.0 46.2 229 5 1.000 1.000 1.000 _
implements
Depreciation 6 1.000 1.000 1.000 -
fund 0.0 1730.0 461.5 455.8 7 1.000 1.000 1.000 -
Repair cost 0.0 600.0 2933 167.5 8 1.000 1.000 1.000 -
Other cost 0.0 1000.0 160.0 220.7 9 1.000 1.000 1.000 -
- 10 0.48 0.572 0.855 d
Self-employme 10175 6590.0 3265.0 1358.6 9 57 55 rs
nt cost 11 1.000 1.000 1.000 -
Cost of other 00 | 1825 | 3160 | 3366 12 0.838 1.000 0.838 irs
workers
13 1.000 1.000 1.000 -
14 1.000 1.000 1.000 -
4.3 XzZ2=lE4(DEA) 15 1.000 1.000 1.000 -
B QoA x| theEsfks o] =9] B o] 16 1.000 1.000 1.000 -
Zst0) At S HRre ATs] Y8 AEAgR LA T LR S L e -
18 1.000 1.000 1.000 -
oo /‘nqug : Ef‘{_ =H_g=aA Aﬂ/\}o E 0] 83
45 A 2 18 19 0.542 1.000 0.542 irs
of BMAR YAz -0.0872 FREFoR 20 0300 0.407 0738 drs
BCCRHS HAslo] EMslgct 48 A3} (Table 21 1.000 1.000 1.000 -
£ 2tk 20189 71 W Sl A7t 30 2 | 1o [ oo oo [
- = = 2 0.966 1.000 0.966 d
Bol B 71ERRHL 925%1L 571EEE Y Y 2 &
2 1.000 1.000 1.000 -
E;O/\% == 6%° o‘—Ohﬁxoﬂ 7;
j{; Lgi— OT 674/:)) ]q— ] ] q— H 25 1.000 1.000 1.000 -
= o °
s7ke 71e 249 _,]U]o]—]:]— -1< 10,12, 19, 26 1.000 1.000 1.000 -
20, 23, 3091 5719 7]&aE4L 15} o} H|g&H 27 1.000 1.000 1.000 -
A AL Uittt olf= FUAY 2 AEH S|t 28 1.000 1.000 1.000 -
&5 a8A8 BUES 8707 o|83lo] A4t 29 1.000 1.000 1.000 -
Sl= SElolt) & 10, 20 571 0]9] 28%7H= E9l& & 30 0.606 1.000 0.606 irs
%;GOE 0]-9-'5]'0:] }\H/\]'o]-\——— ,]U]ff]'\:]- 10 ZO]ZH lr_7]— Mean 0.925 ‘0.966 0.951
Note: crste = technical efficiency from CRS DEA
L EQIE9] o]0 WAL} A& HES ou|sit) vrste = technical efficiency from VRS DEA
12 19, 23 3031 5;7]__ 'H'E g*‘]o] 15}_]:]_ 11_7] scale = scale efficiency = crste/vrste
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Table 5. Results of non-efficiency analysis of No. 10 Cost of oth
farmer. ost of other 231 0 -214.5 165
materials
Variables Original Radial Slack Projected Cost of small
(KRW/nt) value | movement | movement value farm implements 165 0 -82.5 825
Sales 9,166.67| 6,858.66 0 16,0253 Depreciation
3,240.76 0| -1473.22| 1,767.54
Seed costs 165 0 0 165 fund
_ Repair cost 1650 0| -1,0725 577.5
By-product 330 0| -268783 61217
fertilizer costs Other cost 0 0 0
General fertilizer 205.9 o  -137.94 157.96 Self-employment 11.673.75 0l -5519.25 6154.5
cost cost
Pesticides cost 44 0 -36.565 7.435 Cost of other _
Cost of water workers 1,716 0| -1,456.12 259.88
. ’ 141.9 0| -119.556 22.344
electricity, gas
Cost of other c
R 341 0| -273.965 67.035 = = . =
materials 4.4 7|$3§%5'01| ‘_'.;I'O._I' Tobit E%‘
Cost of small
farm implements 165 0 ~62.263 102.737 = ﬂ:’Lg] I:ﬂO]E1 Zl\_\‘:‘ OO]_’ﬂ_ _15‘:_‘2]):]_8_5\_7]- 127H?_]_ =
bepreciaion | 0 o o o A TobiEAE U4 A =elaie] U3 ARAS
fund -
AlA] S19iT). A4 BALe 24 FREE0] A kA
Repair cost 2,200 ol -20669| 133.067 dA] shgiek AlE w42 58 el Wi S
Other cost 5,500 o -46311] 8933 = B7toF71 #18H Cronbach’s a#tZ ol8stel Aot
Self-employment 38.692.5 ol -305069| 8.185.624 At 8RIEA HhHo 2= AR BAHES ARSSIYS
cost ™ Varimax Au314 A4S J&siict. 174471 0.6
Cost of other - -
workers 1135 0 -18L64] 97336 ofg} QI FAHH|, IEleFH|= BAA AIA St 7
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Table 6. Results of non-efficiency analysis of No. 20

farmer.
Variables Original Radial Slack Projected
(KRW/m) value movement | movement | value
Sales 6,171 9,009 0 15,180
Seed costs 165 0 0 165
By-product 1122 0| -9075 2145
fertilizer costs
General fertilizer 462 0 346,83 115.17
cost
Pesticides cost 99 0 -82.5 16.5
Cost of water, |46 43 o -4257] 6386
electricity, gas

g 107) E9as ol

B A

AL |

T} Table 73} Zth

B4 AsvixD), #EFERI(2), 7IEA=R|
(x3), FEFAMI(x4)E Z3AL 47 FJ_47F 8RI1(F1)

o] Ak H(x5)

.

12(x0)5 Z3RL 271 FU8

27F 29M2(F2) FL, A7HARI(x7)= 2U3(F3), 718
H18(x8), AHesH|(x9)E 2Rt 270 Fia4rt 81l
4(F4) HA. vpAEr FARER| R (x10)= 8A59]H.

Table 7. Analysis results of input-factor.

Commu | Cronbac
F F2 F3 F4 = nalities | h's «
x1 | .880 .836
x2 | 812 729
.808
x3 | .726 731
x4 | 631 798
x5 921 .857
776
X6 .864 818
x7 817 743 -
x8 .853 772
634
x9 769 777
x10 796 | .648 N

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 6 iterations.
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Table 8. Results of Tobit regression

Coefficients | Standard error | t-statistics
Variables 1.8921610 3671782 5.15
Factor 1 .0000043 .0001349 0.03
Factor 2 -.0015063" .0007414 -2.03
Factor 3 -.0000787 .0000658 -1.20
Factor 4 -.0000090 .0000141 -0.64
Factor 5 -.0002612 .0002349 -1.11
Log likelihood [-10.074096
Pseudo &> ]0.3136
Note: Significant at 1% level, ~ Significant at 5% level,
Significant at 10% level.
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