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Study of the Technology Evaluation of Development of
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Abstract This study evaluated the economic value of the development of an environment-friendly controlling method
of mushroom using IRR and NPV. The environment-friendly controlling method of mushrooms was developed by the
national institute of horticultural and herbal science in Korea rural development administration. This technology can
be used to improve the efficiency and practicality of cultivation of mushroom. The research results show that the
technological value of the development of an environment-friendly controlling method of mushroom was evaluated
at 135.4 billion won (average), 182.6 billion won (maximum), and 88.1 billion won (minimum) based on the discount
rate of 7.3%. The IRR was 1,958.5% - 4,054.4%, which was greater than the discount rate (6% ~10%). The NPV
was evaluated at 134.8 billion won (average), 218.1 billion won (maximum) and 87.5 billion won (minimum) based
on the discount rate of 7.3%. Therefore, the economic validity of the development of an environment-friendly
controlling method of mushrooms was identified by the results of a technology evaluation.

Key Words : Mushroom, IRR, NPV, Environment-friendly Controlling Method, Technology Evaluation.
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[Table 1] Production Ratio Estimates by Type of
Mushroom and Production Method

Classification Mgilqsrtszm Mushrooms |Spin Mushroom
Shelf Cultivation 30% 100% 0%
Bag Cultivation 20% 0% 0%
Bottle Cultivation 50% 0% 100%
Total 100% 100% 100%

Source : advice of mushroom expert and technical developers
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[Table 2] Estimated Incidence of Bacterial Brown
Blotch of Mushroom

Classification Min. Max. Average
Culture of bacteria (blue mold 20% 30% 959
fungus)
Period of growth(bacterial 10% 20% 15%
brown blotch etc.) (5%) (10%) (7.5%)
The incidence of all 30% 50% 40%
mushroom pathogens# (25%) (40%) (32.5%)

Source : advice of mushroom expert and technical developers

Note 1: Parentheses () refers to the case of the top mushroom.
Note 2: All pathogens are combined the incidence rate of each step.
Because, mushroom pathogens is due not to occur at the same time.
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[Table 3] Estimation of Microbial Pathogen Control
Costs of Oyster Mushroom

Production of Oyster Pesticide Costs of
Year Mushroom in Gyeongi Oyster Mushroom in
region(kg/330m’) Gyeongi region(Won)
2006 10,066 13,683
2007 8,950 40,003
2008 8,639 43,867
2009 6,192 28,768
2010 5,635 13,324
Average 7,896.4 28,029
Pesticide costs per kg 3549592 Won/kg
Microbial control costs(3 folds)* 10 Won/kg
Source:  Korea Rural Development Administration, Regional

Agricultural Product’s Income Data, 2007-2011.
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[Table 4] Control Efficacy of Bacterial Brown Blotch
Disease on Different Mushrooms by HCS5

e Infection rate] Control Value
Classification Treatment ©) ©6)
no treatment 93.8
Oyster antagonistic
mushroom microorganisms 278 71
HC5
no treatment 56.3
antagonistic
Mush ) .
ushroom microorganisms 153 73
HCH
no treatment 89.8
Spin Mushroom ?ntagonlSF © -
microorganisms 195 78
HCH
Source : reference [5], p. 223
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[Table 5] Estimation of Production Increase due to
Microbial Control for Bacterial Brown
Blotch(Average)

Estimation of the yield
that may occur bacterial
Yea brown blotch(M/T)

Mushr .. Mushro ..
QOyster Spin Oyster Spin
oom om

Ist | 11,234 | 22904 | 54376 | 1,186 2502 | 3,193
ond | 10699 | 23,005 | 55667 | 1,129 2523 | 3268
3rd | 10,190 | 23277 | 56892 | 1075 2543 | 3340
4th | 9705 | 23450 | 58058 | 1,024 2562 | 3409
5th | 9243 | 23615 | 59,169 976 2580 | 3474
6th | 8803 | 23773 | 60,230 929 2597 | 3536
7th | 8334 | 23924 | 61247 885 2613 | 35%
8th | 798 | 24069 | 62222 843 2629 | 3653
9h | 7,605 | 24208 | 63158 803 2644 | 3708
10th| 7243 | 24342 | 64,060 764 2659 | 3761

Production Increase(M/T)
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[Table 6] Estimation of Microbial Pathogen Control
Effects and Costs for an Bacterial Brown
Blotch(Average)

Control Costs
(100million won)

Control Effects
(100million Won)

Year
Oyster Mushr Spin | Total | Oyster Mush
oom room

Spin | Total

Ist 311 1169 539| 2019 11} 23] 54| 89

2nd 29.7) 1179 55.2| 2027 11 23| 56| 89

3rd 282| 1188| 564| 2034 1.0 23] 57/ 90

4th 269| 119.7) 576 2041 1.0 23] 58| 91

5th 256| 1205 587 2048 09] 24| 59| 92

6th 244 121.3] 59.7| 2054 0.9 24| 60| 93

Tth 232| 1221 60.7] 206.0 08| 24| 61| 94
8th 22.1) 1228] 61.7] 2066 08| 24| 62| 94
Oth 21.1) 1235 626| 2072 08| 24| 63| 95

10th 201 1242 635 2078 07] 24| 64| 96
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[Table 8] Estimation of Total Free Cash Flow of Development
of Environment-friendly Controlling Method of

Mushroom(Average)
(unit : million won)
[Table 71 Cor.ltrol Effect of Bacterial Brown Blotch ol ol Total Free Cash Flow(A-B)
Incidence Scenario Discount Tota Tota ~Economic Value of
rate Revenue(A) | Cost(B) Technol
Min.(100 million won) Max.(100 million won) echmotogy
Year Mushe] - ] Mushrl ] 6% 1506597 | 74065 1438955
Oyster| "o | Spin | Total | Oyster) " | Spin )| Total 73% | 1417542 | 70032 135,3932
Ist 208 779| 359| 1346| 415| 1558| 71.9| 269.2 8% 137,288.1 6,801.1 131,129.3
2nd 19.8 786| 36.8| 1351 39.5| 157.1| 736| 270.3 9% 131,274,2 6,528.9 125,387.5
3rd 188 792 376| 1356 377 1584\ 752 2712 10% 125,658.9 6,274.8 120,026.3

4th 179] 798| 384| 1361| 359 1595| 76.8| 272.2
5th 171]  80.3] 39.1| 1365| 342| 160.7| 782| 2731
6th 163|  809| 398| 137.0| 325 161.7) 796 2739
Tth 155| 814| 405| 1374| 31.0| 162.8| 81.0| 2747
8th 148 819] 411| 1378| 295 1638| 82.3| 2755

[Table 9] Estimation of Total Free Cash Flow of
Development of  Environment-friendly

Controlling Method of Mushroom(Minimum)
(unit : million won)

9th 141 824] 417 1382| 281| 1647| 835 2763
10th 134  828] 423| 1385 268 1656| 84.7| 2771
Total | 168.3| 805.1| 393.3|1,366.7| 336.6|1,610.1|786.7|2,733.5
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Discount Total Total TOtalei:)e:C)i?:hVlegﬁiB)
rate Revenue(A) | Cost(B) .
Technology

6% 100,439.8 7,406.5 93,675.6
7.3% 94,502.8 7,003.2 88,141.8

8% 91,5254 6,801.1 85,366.6

9% 87,516.1 6,528.9 81,629.5

10% 83,772.6 6,274.8 78,140.0

[Table 10] Estimation of Total Free Cash Flow of
Development of  Environment-friendly
Controlling Method of Mushroom(Maximum)

(unit : million won)

Discount Total Total Tota{ Free (/?Sh Flow(A-B)
) =Economic Value of
rate Revenue(A) | Cost(B)
Technology

6% 200,879.6 7,406.5 194,1154
7.3% 189,005.5 7,003.2 182,644.6
8% 183,050.8 6,301.1 176,392.0
9% 175,032.2 6,528.9 169,145.6
10% 167,545.2 6,274.8 161,912.6
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[Table 11] Economic Value of Development of
Environment-friendly Controlling Method
of Mushroom(Average)

(unit : million won)
Net Present |Internal Rate of
Discount rate Value Return B/C Ratio
(NPV) (IRR)
6% 143,253.3 3,006.5% 224.0
7.3% 134,750.9 3,006.5% 2108
8% 130,487.0 3,006.5% 204.2
9% 124745.3 3,006.5% 1952
10% 119,384.1 3,006.5% 186.9
[Table 12] Economic Value of Development of

Environment-friendly Controlling Method
of Mushroom(Minimum)

(unit : million won)
Net Present | Internal Rate of
Discount rate Value Return B/C Ratio
(NPV) (IRR)
6% 93,033.3 1,958.5% 1459
7.3% 87,499.5 1,958.5% 137.2
8% 84,724.3 1,958.5% 1329
9% 80,987.2 1,958.5% 1271
10% 77,497.8 1,958.5% 121.7
[Table 13] Economic Value of Development of

Environment-friendly Controlling Method
of Mushroom(Maximum)

(unit : million won)
Net Present |Internal Rate of
Discount rate Value Return B/C Ratio
(NPV) (IRR)
6% 193,473.2 4,054.4% 302.2
7.3% 218,086.3 4,0564.4% 284.4
8% 176,249.7 4,064.4% 2754
9% 168,503.3 4,064.4% 2634
10% 161,270.4 4,054.4% 252.1
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