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Abstract: This study was conducted to evaluate the management efficiency of oak mushroom farms in Korea using the
Data Envelopment Analysis (DEA), which is one of the non-parametric estimation methods. The data that was analyzed
in this study was from the result of 2013 survey entitled “Standard Diagnostic Table for Oak Mushroom Management”,
which was conducted from March 2012 to October 2012. This survey was based on the inputs and outputs of 20 oak
mushroom farms. Specifically, this study analyzed the technical efficiency, pure-technical efficiency and scale efficiency
using CCR and BCC model of the DEA methods. Furthermore, this study compares the management efficiency between
the full time oak mushroom production farms and part time oak mushroom production farms. Results showed that mean
value for the technical efficiency was 0.655 which is considered as inefficient in general. For the pure-technical efficiency
and scale efficiency, the mean values were 0.830 and 0.747, respectively which showed that inefficiency in the management
was observed in the mushroom farms. Results also showed that there were seven farms with a total efficiency of 1, namely
Decision Making Unit(DMU)2, DMUS, DMU6, DMUS, DMU10, DMU15 and DMU20. The management efficiency of
DMU7 specifically the inputs for production was analyzed and compared to DMUS5 and DMU6 and results showed that
the DMU7 had an excessive inoculation and site development cost. Lastly, it was also observed that the full time
mushroom production farms were more efficient as compared to the part time mushroom farms because of the lower scale
efficiency value or smaller area for mushroom production allotted in the part time farms.

Key words: data envelopment analysis, technical efficiency, pure-technical efficiency, scale efficiency, standard diagnos-
tic table for oak mushroom management
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Table 1. List of Production cost and general status in standard diagnostic table for oak mushroom production.

Factors Sub factors

Items

Personnel expenses

Production cost .
Operating expenses

First Inoculation cost, Cultivation cost, harvesting cost, Others

Development cost, Agricultural pesticides cost, Light and heat cost, Depreciation cost,
Refunding cost, Repair cost, Material cost

General information .
income

Personal information, Cultivation size, Management type, Annual production, Annual
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Table 2. The inputs and output factors used to analyze the management efficiency.
Inputs Outputs
Factors
Personnel expenses Operating expenses
First inoculation cost, Development cost Annual
Ttems Cultivation cost, op g production
. Material cost
Harvesting cost
m S
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Table 5. The result of the management efficiency analysis
using CCR and BCC model.

SD  Min.

0.341 0.124
0.233 0321
0.283 0.165

Max.

1.000
1.000
1.000

Mean

0.655
0.830
0.747

n
Technical Efficiency 20

Pure-technical Efficiency 20
Scale Efficiency 20
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Table 4. The cost of the different inputs and annual output in the oak mushroom production.

Items Mean SD Min. Max.
First inoculation cost (10,000 won/year) 991 263 30 5,000
Cultivation cost (10,000 won/year) 225 46 50 1,000
Inputs Harvesting cost (10,000 won/year) 291 55 50 1,000
Development cost (10,000 won/year) 2,734 607 150 10,000
Material cost (10,000 won/year) 508 155 50 2,850
Outputs Annual production (kg/ha) 5,938 1,422 400 23,700
Table 6. Analysis on the distribution of the management efficiency for the 20 oak mushroom farms.
Technical Efficiency Pure-Technical Efficiency Scale Efficiency
Range values - 5 -
Count Ratio Count Ratio Count Ratio
under 0.7 10 50.0 6 30.0 7 35.0
0.7~09 2 10.0 2 10.0 4 20.0
09~1.0 1 5.0 - - 2 10.0
1.0 7 35.0 12 60.0 7 35.0
20 100.0 20 100.0 20 100
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Table 7. Result of the management efficiency analysis for the 20 oak mushroom farms.

(e} =]
SAEY

S

9
N
(e3

DMUE®°| 28
A 2Fs)

2

DMU Tech_nical Pure-Te_chnical chle Reference set
Efficiency Efficiency Efficiency (A value)
1 0.650 0.809 0.803 2(0.207), 5(1.277), 6(0.084)
2 1.000 1.000 1.000 2(1.000)
3 0.418 0.664 0.630 4(0.481)
4 0.150 0.321 0.467 2(0.033), 5(0.306), 6(0.020)
5 1.000 1.000 1.000 5(1.000)
6 1.000 1.000 1.000 6(1.000)
7 0.853 1.000 0.853 5(0.648), 6(0.030)
8 1.000 1.000 1.000 8(1.000)
9 0.516 0.531 0.971 5(0.756), 6(0.668)
10 1.000 1.000 1.000 10(0.224)
11 0.124 0.455 0.274 5(0.206), 6(0.015)
12 0.606 1.000 0.606 5(0.073)
13 0.468 0.608 0.769 5(0.231)
14 0.326 0.716 0.455 5(0.025), 15¢(0.081), 20(0.054)
15 1.000 1.000 1.000 15¢1.000)
16 0.903 1.000 0.903 15¢0.183)
17 0.135 0.500 0.270 5(0.172)
18 0.787 1.000 0.787 2(0.024), 5(0.580), 6(0.027)
19 0.165 1.000 0.165 2(0.041), 6(0.751), 10(0.053)
20 1.000 1.000 1.000 20(1.000)

Table 8. Analysis on the management efficiency of the DMU7 oak mushroom farm in comparison with DMUS and DMUG6.

Reference set

Actual DMUS DMU6 Rf:commended ) Excess
Items input/output input/output mpEt/output
y Actual A Actual B) C=(A-B)
value input/output value input/output
First inoculation 576 250 3,072 254 -322
Cultivation cost 100 120 250 85 -15
Harvesting cost 50 50 200 38 -12
Development cost 1,224 0.648 1050 0.030 6528 875 -349
Material cost 80 79 572 68 -12
Annual production 4,274 5,500 23,700 4,272 -2
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Table 9. Comparison of the management efficiency between
full time and part time oak mushrooms farms.

Management N Technical Pure-technical Scale
type Efficiency  Efficiency  Efficiency
Full time 10 0.758 0.832 0.872
Part time 10 0.551 0.827 0.622
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