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Abstract : This study analysed the economic feasibility per hectare of grow out phase production of Oyster
farming by rising water temperature in Ocean. Elevated Water temperature by climate change had a bad
influence for oyster production and economic feasibility. In the case of production units, the total output of
oyster decreases from 213,840 to 205,594 units. Using cost-benefit analysis with discounting rates (5.5%),
we estimated the net present value (NPV) and benefit cost ratio (BCR) until 2100 years. The model results
showed that the NPV without water temperature rise was 1,565,619,893 won and the NPV with water
temperature rise was 1,540,493,059 won. Also, BCR estimated that the former was 2.095 better than the
latter was 2.077. To summarise, the economic effect per hectare of water temperature rise in ocean did the
damage to the economic loss about 25,126,834 won.
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Table 1. Revenue of grow-out production

Type Components
Spat 534,600 unit
Output 320,760 unit
Sales volume 213,840 unit
Sales unit price 700 won
Sales value 149,688,000 won

source : Korea fishery aquaculture engineers association, 2012

Table 2. Cost of grow-out production

Wt o] F AE
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Type Components (unit : 1,000 won)
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Labor 21,700 OF Al X} E/‘]'/\] 2 A 7<] oﬂ ]:]]_Q_ =4 201,999,960
Spat 32,076 4 A
Material 1,950 o, 15397 FAETAL 7P 3Rtk odH 82 T8
Rent 2,250 T4, AN, 7EF S (AR A, AR, deled
Management 3,900 v, Fuj4R) 502 FAEUT 1 had ojgu]&-&
Sale charge 4,490 66,3661 o2 FA = AT Table 2).
Sum 66,366 ojdo]2 ofdFollA ARG, AL FAH] T
Table 3. Output estimation by rising water temperature
No Year Output No Year Output No Year Output
1 2012 213,840 31 2042 211,029 61 2072 208,218
2 2013 213,746 32 2043 210,935 62 2073 208,124
3 2014 213,653 33 2044 210,841 63 2074 208,030
4 2015 213,559 34 2045 210,748 64 2075 207,937
5 2016 213,465 35 2046 210,654 65 2076 207,843
6 2017 213,371 36 2047 210,560 66 2077 207,749
7 2018 213,278 37 2048 210,467 67 2078 207,655
8 2019 213,184 38 2049 210,373 68 2079 207,562
9 2020 213,090 39 2050 210,279 69 2080 207,468
10 2021 212,997 40 2051 210,185 70 2081 207,374
11 2022 212,903 41 2052 210,092 71 2082 207,281
12 2023 212,809 42 2053 209,998 72 2083 207,187
13 2024 212,716 43 2054 209,904 73 2084 207,093
14 2025 212,622 44 2055 209,811 74 2085 207,000
15 2026 212,528 45 2056 209,717 75 2086 206,906
16 2027 212,434 46 2057 209,623 76 2087 206,812
17 2028 212,341 47 2058 209,530 77 2088 206,718
18 2029 212,247 48 2059 209,436 78 2089 206,625
19 2030 212,153 49 2060 209,342 79 2090 206,531
20 2031 212,060 50 2061 209,248 80 2091 206,437
21 2032 211,966 51 2062 209,155 81 2092 206,344
22 2033 211,872 52 2063 209,061 82 2093 206,250
23 2034 211,778 53 2064 208,967 83 2094 206,156
24 2035 211,685 54 2065 208,874 84 2095 206,062
25 2036 211,591 55 2066 208,780 85 2096 205,969
26 2037 211,497 56 2067 208,686 86 2097 205,875
27 2038 211,404 57 2068 208,593 87 2098 205,781
28 2039 211,310 58 2069 208,499 88 2099 205,688
29 2040 211,216 59 2070 208,405 89 2100 205,594
30 2041 211,123 60 2071 208,311
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Table 4. Assumptions of economic feasibility for grow-out
production

Components

total 3,240 nets (165 units per net),
1 net =50 cm (width) X 107 cm (length)

Early equipment cost 201,999,960 won

Type

Scale

Period 89 years
Discount rate 5.5%
Analysis method NPV, BCR, IRR
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Table 5. Results of the NPV analysis without water temperature rise

Year Revenue Cost Profit NPV Aggregated NPV
(a) (b) (c=a-b) (won) (won)

2012 149,688,000 66,366,000 83,322,000 78,978,199 78,978,199
2013 150,548,276 66,615,784 83,932,492 75,409,350 154,387,549
2014 151,413,496 66,866,752 84,546,744 72,001,162 226,388,712
2015 152,283,688 67,118,911 85,164,778 68,746,435 295,135,146
2016 153,158,882 67,372,266 85,786,616 65,638,287 360,773,433
2017 154,039,105 67,626,326 86,412,280 62,670,146 423,443,579
2018 154,924,388 67,882,595 87,041,793 59,835,732 483,279,311
2019 155,814,758 68,139,580 87,675,178 57,129,047 540,408,358
2020 156,710,245 68,397,788 88,312,456 54,544,357 594,952,715
2021 157,610,878 68,657,226 88,953,652 52,076,188 647,028,903
2022 158,516,688 68,917,899 89,598,789 49,719,309 696,748,212
2023 159,427,703 69,179,816 90,247,888 47,468,721 744,216,933
2024 160,343,955 69,442,981 90,900,974 45,319,651 789,536,585
2025 161,265,472 69,707,402 91,558,069 43,267,539 832,804,123
2026 162,192,285 69,973,086 92,219,198 41,308,027 874,112,150
2095 240,855,972 91,781,163 149,074,809 1,660,342 1,558,389,567
2096 242,240,202 92,154,442 150,085,759 1,584,457 1,559,974,024
2097 243,632,387 92,529,573 151,102,814 1,512,032 1,561,486,056
2098 245,032,573 92,906,564 152,126,009 1,442,911 1,562,928,967
2099 246,440,806 93,285,427 153,155,379 1,376,943 1,564,305,909
2100 247,857,133 93,666,171 154,190,962 1,313,984 1,565,619,893

Table 6. Results of the NPV analysis with water temperature rise

Year Revenue Cost Profit NPV Aggregated NPV
(a) (b) (c=a-b) (won) (won)

2012 149,688,000 66,366,000 83,322,000 78,978,199 78,978,199
2013 150,482,305 66,615,784 83,866,522 75,350,079 154,328,278
2014 151,280,796 66,866,752 84,414,045 71,888,154 226,216,432
2015 152,083,495 67,118,911 84,964,585 68,584,835 294,801,267
2016 152,890,424 67,372,266 85,518,157 65,432,880 360,234,147
2017 153,701,604 67,626,826 86,074,778 62,425,374 422,659,521
2018 154,517,058 67,882,595 86,634,464 59,555,719 482,215,241
2019 155,336,809 68,139,580 87,197,229 56,817,616 539,032,856
2020 156,160,879 68,397,788 87,763,090 54,205,053 593,237,909
2021 156,989,289 68,657,226 88,332,063 51,712,291 644,950,200
2022 157,822,064 68,917,899 88,904,165 49,333,855 694,284,055
2023 158,659,226 69,179,816 89,479,410 47,064,516 741,348,571
2024 159,500,798 69,442,981 90,057,817 44,899,286 786,247,857
2025 160,346,802 69,707,402 90,639,400 42,833,404 829,081,261
2026 161,197,262 69,973,086 91,224,176 40,862,323 869,943,584
2095 232,095,851 91,781,163 140,314,688 1,562,775 1,533,701,175
2096 233,323,585 92,154,442 141,169,142 1,490,324 1,535,191,499
2097 234,557,765 92,529,573 142,028,192 1,421,226 1,536,612,725
2098 235,798,424 92,906,564 142,891,860 1,355,325 1,537,968,050
2099 237,045,597 93,285,427 143,760,170 1,292,475 1,539,260,525

2100 238,299,316 93,666,171 144,633,145 1,232,534 1,540,493,059
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Table 7. Results of the economic feasibility analysis per hectare

Item NPV (won) BCR
Without water temperature rises 1,565,619,893 2.095
With water temperature rises 1,540,493,059 2.077
Economic effect of water temperature rises (economic loss) 25,126,834
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