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Productive Efficiency of the Rose Farming Business:
A Comparison of DEA and SFA
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of the inefficiency. To analysis the production efficiency, SFA(Stochastic Frontier Analysis) and DEA(Data

‘FE 1 A olt), th5 9 2 Tobit
factors on the production efficiency. As a result, first, the production efficiency by SFA is 88.4%, and by DEA, results
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Abstract The purpose of this study is to examine the production efficiency of Rose farm and to explain the factors
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Envelopment Analysis) methods are measured, and then, Tobit regression model is used to analysis the influential
DEA(Data Envelopment Analysis), Productive Efficiency, Rose Farming Business, SFA(Stochastic

are 78.5% and 85.2% in the CRS and VRS model, respectively. In particular, the production efficiency of the
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measurement results of the two methods are complementary, it is described in the same order of efficiency of each
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management body. Second, the results of tobit model shows that 6 input-factors are significant, and seed/nursery and
the most influential factors. Therefore, the results of this study indicates Rose farm can enhance their management
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material costs, which have the largest regression coefficient value and positive effect on production efficiency, are

efficiency by increasing amount of the seed/nursery and material costs.
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Frontier Analysis), Tobit regression.
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Table 1. Gross income and area, per farm [16],[17]

2001 2005 2010 2014

Gross Income

o2 olx] 2013\ 29.86% = o|HIE tiH] H71e]
ol o] otz iTt ghAlgt Q[15]5 F7MEs o Qg
W] REvks, &M HF, 75 FX9 J¥oR B
A AER Ades 7}7} ol AAto] Zol=
Thil skSATh

Table 3. Changes of Gross income and Income

Gross income |Operating cost Income Income rate

(1,000won/10a)|(1,000won/10a)|(1,000won/10a)| (%)
1992 11,828 4,847 6,716 56.78
2000 18,015 11,649 6,366 35.34
2005 29,000 17,872 11,128 38.37
2010 29,066 18,821 10,231 35.20
2013 29,899 20,937 8,928 29.86
*Income : Gross income - Running cost

Income rate : Income/Gross income

250 TS vAE Any LS F FEE
2] H]F0] 42.14%= 7P Hon FAEHN|(15.16%),
D7V 32A)(14.42%), A AN F8)(7.43%) o2 7 gn] <]
150] A Yelsdth FLdsEu= mid 2A S7te)

of W& o AAle] F7hE FEsq

jus)

149,840 | 182,344 4,52
(1,000,000won) 9,840 | 182,3 99,575 | 74,520
Growth Area(ha) 728 751 456 332 Table 4. Percentage of the major items in operating cost
Number of farm 1,632 1,511 956 666 (2013)
Growth Area per Farm(a) 44.61 49.72 47.67 49.80
Gross income per Farm | o o140 110 678 | 104,158 | 111,892 Sceds erkiltzoy Kesticid
(1,000won) 15.16% 5.58% 4.84%
Light/Heat Power Irrigation Material
42.14% 0.09% 7.43%
FulF7ke] EXAAAES 20001 102 89.4673 & Machineries . - .
Werisien Facilities Depreciation Repairing
oltl Ao d o= HEo=z W Hx
] ‘j e ] 2013 Oﬂ 99.56: 2005% ]FH ] 0.07% 14.42% 1.16%
o|F ZAdtd o Hit =B AL 2000 14]17HE ETC Rent Employment
- 0, 0 0,
102014 99309 o} 20131 159202 F7hal5ic), OO0 L3 o7

Table 2. Changes of productivity per year[19,20]

Labor productivity
(1,000bon/1hour)

Land productivity
(1,000bon/10a)

2000 89.46 99

2005 112.30 132
2010 108.05 148
2013 99.56 159

lo 4y 10 =

Table 5. Changes of major item in operating cost[17]

Light/Heat| Material Facilities | Employ-
Power Dep. ment
2000| 1,244 | 704 499 4,095 975 2,999 657

Seeds [FertilizerjPesticide

2005| 2,454 | 933 821 7,263 997 4,172 813

2010| 2,152 | 1,296 865 7,844 944 3,998 896

2013| 3,175 | 1,168 | 1,013 | 8,823 1,556 | 3,020 1,422

w99 YA FAFE B A8 8712 9
] e e B 3 79 AAASE DEd]
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Table 6. Changes in the actual production costs
(Unit: 1000won/%)

Input costs per unit(10a)
(Average annual real growth rate)
2000 2005 2010 2013
2,454 2,021 2,615
Seeds UL sagy | @38 | 899)
- 933 605 576
Fertilizer 895 (0.84) (831) (-1.59)
.. 821 693 707
Pesticides 475 (1158) (-334) 0.69)
. 7,263 6,499 6,368
Light/Heat Power 5,987 (3.94) (-2.20) (-0.68)
997 762 1,044
Material 1,291 y
ateria 29 (-5.04) | (295 | (15.14)
Depreciation of 3173 4,172 3,331 2,355
facilities ’ (5.87) | (4.40) | (-10.91)
189 165 163
Repai 24
cpairs 3 (2.15) | (263) | (0.44)
813 715 926
Empl 1 1
mployment labor 810 (0.06) (-2.54) 9.00)
4,195 3,536 2,711
1f 1 4.4 ? ? :
Self labor A3 o) | 336) | (848)
684 302 285
Floati ital 4
oating capita 30 9.76) | (1509 | (-1.95)
. . 726 495 284
Fixed capital 3,014 (-24.77) 737) (-16.90)
. 286 331 148
Land capital 414 7.11) 2.93) (-23.47)
Total a4z | 17872 | 15293 | 1s101
(Managing cost) ? (4.31) (-3.07) | (-0.42)
To.tal 2,763 23,764 19,969 18,553
(Production cos) (0.86) (-3.42) (-2.42)

* ‘Actual costs’ is the values that consider the rising cost of real
value (application of purchasing price index in 2005)
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Table 7. Statics of Input&Output Factor
(Unit: 1000won/10a)

Variable AVG SD MIN MAX
Output] 5 o income | 30,407 | 8939 | 5444 | 48,000
Factor
Light/Heat Power 8,491 | 4,829 631 22,500
Seeds 3,054 | 2,678 425 12,000
Input -
Material 1,123 707 56 3,150
Factor - —
Organic Fertilizer 1,657 1,359 30 5,357
Floating capital 436 212 42 931
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Table 8. Estimation of production efficiency by SFA

Variable Estimate | Standard error | z-value
Constant 9.383%** 1.120 7.822
In(Light/Heat Power) 0.113 0.088 1.293
In(Seed/Nursery) 0.129%** 0.044 2.961
Cost | In(Material) 0.093** 0.032 2.923
In(Inorganic Fertilizer) | 0.052 0.043 1.217
In(Floating capital) 0.174 0.099 1.748
02 (= ov2 + ou}2 ) 0.053 0.042 1.274
v (= ou}2 [02) 0.481 0.796 0.605

log likelihood 11.471

* ko ek ok indicate significance at the 10%, 5% and 1% levels,

respectively.
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Table 9. Estimation of efficiency by SFA and DEA
DMU | SFA DEA DMU | SFA DEA
TE | PTE | SE TE | PTE | SE
1 ]0.875/0.767|0.781]0.983| 26 |0.873/0.938{0.939|1.000
2 10.927]1.000|1.000(1.000( 27 |0.719]0.992|1.000 |0.992
3 10.872/0.614|0.617|0.995| 28 |0.859(0.614|0.647|0.950
4 10.870]0.426|0.620(0.688| 29 |0.870{0.697|0.700 |0.996
5 10.87810.629|0.661]0.952| 30 |0.847(0.623|0.684|0.910
6 ]0.831/0.547|0.57310.955| 31 |0.945(1.0001.000|1.000
7 10.933/1.000{1.000|1.000{ 32 ]0.939(1.000]1.000|1.000
8 10.895/1.000{1.000|1.000| 33 ]0.899(0.785|0.859|0.914
9 10.870/0.586|0.606]|0.968| 34 |0.889(0.813|0.818]|0.994
10 10.820]0.441(0.462]0.956( 35 |0.906|0.748]0.913|0.820
11 10.896]0.668 |1.000(0.668| 36 |0.915]0.842/0.943|0.893
12 10.791]0.505(0.518]0.975( 37 |0.917{0.924|1.000|0.924
13 10.939{1.000|1.000|1.000f 38 [0.906|0.814]0.859|0.948
14 10.930{1.000|1.000|1.000f 39 [0.939{1.000|1.000|1.000
15 10.879(0.711(0.716]0.992f 40 |0.904|1.000 |1.000 | 1.000
16 |0.813]0.648(0.665[0.974 41 [0.910]1.000 |1.000|1.000
17 10.871]0.800(0.868[0.922( 42 |0.897|0.682[0.779|0.877
18 10.843]0.833/0.835[0.998( 43 |0.865(0.458(0.756|0.606
19 10.900{1.000|1.000|1.000( 44 |0.894|0.697|0.864|0.807
20 [0.877|0.885(1.000(0.885| 45 [0.913/0.613|1.000|0.613
21 10.840|0.580(0.608|0.954| 46 |0.895/0.559{0.701|0.798
22 10.885/0.865(0.876(0.988| 47 [0.908|0.589{1.000|0.589
23 10.905|1.000{1.000|1.000{ 48 ]0.913/0.656{1.000|0.656
24 10.883|1.000(1.000|1.000{ 49 ]0.941|1.000]1.000|1.000
25 10.853]0.896(0.899(0.997
Average 0.884(0.785(0.852(0.921
Standard deviation 0.042]0.185]0.163|0.120
Vel 5 5=e(CRS) 9] 7Hdstel] 4838 CCR 23
A AEE BEATE)S 71F35e] B84 Hold w2
S RS o ZEH 9 ke P 5ol
HEEE ] F7kel BN oF 61% O w2 ACR 1
ERSTh Table 10. 22} F w7 ANOVARA Ao}
ool 2 are] Aol7k fola skom Prd)
% FEANE eI Fe folo] Fojm g Ak b

B S89k

Table 10. Management index of output factor by
efficiency classification

Classification Mean M§an e ‘Mean
(TE) No. | Item arca income income
(1000won/10a)[(1000won/10a)

1.0 1 AVG| 1475 30,310 12,640
(efficient) SD | 1,025 8,261 6,277
0.9~0.99 4 AVG]| 1,860 21,447 9,233
(weak efficient) SD | 1,659 12,471 6,212
0.7~0.89 AVG| 1,485 26,707 9,105

. . 12
(weak inefficient) SD | 575 6,663 4,502
<0.7 20 AVG| 1,621 34,480 7,841
(inefficient) SD | 513 8,091 4,394
. 0.301 4.062 2.358
F-statistics (p-value) (0.825) (0.012) (0.084)
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Table 11. Estimation of efficiency by province

Province (Number of farm) | SFA TE PTE SE

AVG| 0.877 | 0.701 0.732 | 0.950
SD | 0.036 | 0.227 | 0.201 | 0.094
AVG| 0903 | 0.657 | 0.888 | 0.743
SD | 0.022 | 0.158 | 0.128 | 0.150
AVG| 0915 | 0930 | 0.967 | 0.961
SD | 0.013 | 0.085 | 0.058 | 0.046
AVG| 0.894 | 0.785 | 0.828 | 0.948

Gyeonggi(10)

Gyeongsangnam(8)

Jeollanam(6)

Jeollabuk(8) SD | 0.036 | 0.150 | 0.140 | 0.064
Chunech o |AVG] 0859 [ 0906 [ 0925 | 0980
ungeheongnam(®) | ¢ 057 | 0134 | 0.128 | 0.038
AVG| 0870 | 0.771 | 0825 | 0.941

Chungcheongbuk(8)

SD | 0053 | 0.173 | 0.180 | 0.113
2115 | 3346 | 2534 | 7.044
(0.082) | (0.012) | (0.43) | (0.000)

F-statistics (p-value)
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Table 12. Analysis of efficiency factor by Tobit model

Estimate Standard error | z-value
Gross income 9.69E-04*** 1.20E-08 80,853
Light/Heat power cost | 2.47E-03%*** 3.57E-08 69,200
Seed/Nursery cost 3.57E-03%*** 4.36E-08 81,854
Material cost 4.16E-03%%** 7.22E-08 57,576
Inorganic fertilizer cost | -1.62E-03*** 1.38E-07 -11,750
Floating capital cost | -1.72E-Q1*** 1.27E-06 -134,738
Log(scale) -1.51E+00*** 0.00E+00
Log Likehood -8200 on 8 Df]
Left Censored values 0
Uncensored 39
Right-censored 10

* ook ekl okl ndicate significance at the 10%, 5% and 1%
levels, respectively.
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Table 13. Estimation of Pearson correlation coefficient

SFA TE PTE
SFA 1.0000
TE 0.4337(0.002) 1.0000
PTE 0.5755(0.000) 0.8703(0.000) 1.0000

*(): p-value

Table 14, Estimation of Pearson rank correlation coefficient

SFA TE PTE
SFA 1.0000
TE 0.6090(0.000) 1.0000
PTE 0.7403(0.000) 0.7906(0.000) 1.0000

*(): p-value
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