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An Analysis of the Efficiency of Agricultural Social Enterprises
Using the Stochastic DEA Model

Lee, Sang-Ho

This paper analyzes the efficiency of social enterprises by analyzing bootstrapping
data envelopment analysis. Unlike the definitive DEA model, we analyze the
confidence intervals of efficiency estimates through the DEA model, which takes
into account stochastic factors. Major analysis results are summarized as follows:
First, the results of the bootstrapping DEA analysis of social enterprises estimated
that the technical efficiency was 0.459 and the 95% confidence interval was 0.389
to 0.601. Second, the number of inefficient social enterprises with efficiency values
of less than 0.5 was found to be 15 (55.56%) in technical efficiency, 5 (18.52%)
in pure technical efficiency, and 8 (29.63%) in scale efficiency. It can be seen that
a significant number of social enterprises are operating in an inefficient state.
Third, looking at the returns of scale of social enterprises, 25 (67.57%) are
currently in the increasing returns of scale, 10 (27.02%) are in the constant returns
of scale, and 2 (5.41%) are in decreasing returns of scale. In other words, it can
be seen that social enterprises are under-invested in terms of input factors.

Key words : agricultural social enterprises, bootstrapping, data envelopment
analysis, technical efficiency
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Table 1. Total costs and returns for social enterprise
(Unit: Number, 1000 Won)

Boargxziu;iii‘f:ctors Employee Extern;i nZUP port Output value

Average 12 10 64,695 1,199,765
Standard deviation 14.3 5.9 92,427.3 2,524,986.5
Minimum 0 1 0 73,757
Maximum 72 23 342,413 15,349,899

Source: https://www.socialenterprise.or.kr/index.do

Ho) o] 848 EYARE AWMU, VA o|AF YU fFHY
1§ Ee) Z] B Qe 2E AHAU wFo] BaHo]/] #34
AB A7\ Go] G ATFE R NATFE AR FAR Zlolth. Ao 95

A8 H 7\ YGo] ARAAAZ 5 7 !

fEde AAsAcH, MES TR AFHZGe] FRE UEh= AFoln.

o

RUoml flropot fo
2

4o oo

ALS

12t e orlo
o 1
N
hin's
lo
o
Al
p=)
T
2
flo
©
S
)
2
o
o
h:)
)
B>
:|:1:4‘
T
i)

Tk dojH, oAk YL 128, FEAYS 10HoE ZAE Y.

4
ro
v
oo
o
e
£
=
=
=

[e)
Uk DEARE O 7|€E8A4L 06382 FAHHJoU AR &5 HFS 1HT

Table 2. Results of DEA and Bootstrap technical efficiencies for social enterprise

95% confidence interval
DEA B(;ggiap Bias Lower Upper

confidence confidence
Technical efficiency 0.638 0.459 0.179 0.389 0.601
Pure technical efficiency 0.813 0.685 0.128 0.565 0.803
Scale efficiency 0.762 0.651 0.111 0.517 0.727




3}

5]
o]
S|

2]

S
#

3 A3

23W, 329, 35
& e
ole]

=

18] 7-7F2 0.56590

FFEE 0.517914 0.7272 B EAT FEAEZH 2
A=At

KX
T
=

8, 1249, 169, 17
|

=
T

[e)

agAol 0.651F AAk
e 0.828E E&

ot

3 A31271¢]

AR B

3l AR HE WA =57

=
T

[<)
g4o] e Ah8)a71g

229, 31 oz BAEQY 31 ALS A 7]

ok FRAEEA ] 0.0720] &3

o] A &

71&3 FRo| 9

TEEEAG vls] FF o2 o} AA 7|eF &40l L2 ASA 7Y
lo] 71Ea A0 006002 =5 AT

o

TEESA 94 ¢dvH3 DEA
] 359 AL 2 7]

o]

to] 71€da840] 03872 EAHA o)y

i) £

0.483°l &3}

©

ARSI Z 71 ] TleE e

A 0.803°]H, TF

[e)

-

46

3t

3

s meAel Aol ol FolHol

19, 149, 249 A}3) 2 7]

[e)
<5

7(31—

o

1S 3284

=0
=

12 U

9

Tl 71 A Uehd 199 A8 A7)0 SHL zheks] A v
o] FRE Bire] Aol

0

-
o

el

)

s}

|

/\51 )

&

AEERED

KN
L.

A3k A3t 3770 A AT

i+

Scale efficiency
0.507
0.683
0.745
0.780
0.794

Pure technical efficiency
0.299
0.627
0.853
0.641
0.793

vlel o & 377 7149

0.152
0.428
0.635
0.500
0.630

=
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Technical efficiency
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Table 3. Results of DEA and Bootstrap efficiencies for social enterprise
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Technical efficiency

Pure technical efficiency

Scale efficiency

6 0.424 0.576 0.736
7 0.628 0.794 0.791
8 0.033 0.502 0.066
9 0.504 0.762 0.661
10 0.625 0.797 0.785
11 0.513 0.805 0.637
12 0.177 0.529 0.334
13 0.633 0.793 0.798
14 0.042 0.229 0.182
15 0.777 0.825 0.942
16 0.076 0.793 0.096
17 0.065 0.653 0.099
18 0.708 0.796 0.889
19 0.807 0.841 0.960
20 0.649 0.791 0.820
21 0.658 0.798 0.825
22 0.096 0.793 0.121
23 0.161 0.284 0.566
24 0.253 0.606 0.418
25 0.539 0.655 0.822
26 0.586 0.801 0.731
27 0.641 0.791 0.810
28 0.626 0.793 0.789
29 0.521 0.624 0.834
30 0.690 0.783 0.881
31 0.060 0.828 0.072
32 0.343 0.420 0.817
33 0.524 0.616 0.850
34 0.587 0.631 0.929
35 0.387 0.483 0.802
36 0.531 0.856 0.620
37 0.776 0.869 0.893
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Table 4. Distribution of efficiency of social enterprise

Technical efficiency |Pure technical efficiency Scale efficiency
Number Perczs/r:)tage Number Perczs/r:)tage Number Perczs/r:)tage
less than 0.5 15 55.556 5 18.519 8 29.630
0.5~0.6 8 29.630 3 11.111 2 7.407
0.6~0.7 10 37.037 8 29.630 4 14.815

Non-efficient

0.7~0.8 3 11.111 13 48.148 9 33.333
0.8~0.9 1 3.704 8 29.630 11 40.741
0.9~1.0 0 0.000 0 0.000 3 11.111
Efficient 1 0 0.000 0 0.000 0 0.000
Total 37 100.000 37 100.000 37 100.000
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Table 5. Returns of scale of social enterprise

IRS CRS DRS Total

Number 25 10 2 37

Percentage (%) 67.57 27.02 541 100
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