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Abstract : A marine ranching project in Tongyoung was established in 1998, lasting 9 years to 2006.
Project activities included the deployment of artificial reefs, the release of young fishes like jacopever and
rockfish, and input/output control for specific marine ranching areas in Tongyoung. This report focuses on
the economic feasibility of the project in hindsight. Analysis concentrates on three aspects; (a) direct
economic benefits, such as increasing effects of fisheries income and savings in harvesting costs, (b)
indirect benefits, including increasing effects of recreational fishing and saving R&D costs, and (c) costs,
including releasing and purchasing costs of artificial reef and juvenile fish, R&D costs, maintenance costs
and harvesting costs. Results show that NPV=4.7 billion won, IRR=8.55% and B/C ratio=1.286 under
Scenario 1, which considers the saving effects of R&D costs, and NPV=0.9 billion won, IRR=6.03% and B/
C ratio=1.11 under Scenario 2, which does not consider the saving effects of R&D costs, based on 5.5% of
the social rate of discount. According to sensitivity analysis, the economic feasibility is very sensitive to the

recapture rate.
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Table 1. A classification of economic benefits and costs

Economic benefits

Economic costs

- Increasing effects of fisheries income

Direct benefits - Saving effects of fishing costs

- Increasing effects of consumer's surplus

- Artificial reef costs
- Releasing & purchasing costs of juvenile fish

- Increasing effects of recreational fishing

- Saving effects of R&D costs

Indirect benefits - Induced effects of employment

- Restoration effects of ecosystem

- R&D costs
- Maintenance costs
- Harvesting costs
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Fig. 1. Increasing effects of producer's surplus.
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Table 2. A result of economic feasibility analysis (Scenario 1)
(Unit : thousand won)

Direct benefits Indirect benefits Calibrated
Year Income effects Cost-saving Recreational R&D Total benefits investment Net benefits
effects fishing effects cost-saving costs

1998 - - - - - 1,010,589 -1,010,589
1999 - - - - - 1,146,939 -1,146,939
2000 - - - - - 2,248,000 —2,248,000
2001 189,267 192,377 91,595 114,945 588,184 2,824,121 —2,235,936
2002 333,251 238,537 197,610 165,559 934,957 3,399,194 —2,464,237
2003 476,946 269,665 320,314 732,243 1,799,167 2,992,899 -1,193,732
2004 676,491 300,660 462,334 685,886 2,125,371 3,656,134 -1,530,763
2005 892,637 325,209 626,712 780,491 2,625,049 3,681,893 -1,056,844
2006 1,183,169 349,683 816,966 733,189 3,083,006 4,650,000 -1,566,994
2007 1,246,939 354,157 816,966 938,955 3,357,017 1,000,000 2,357,017
2025 1,246,939 354,157 816,966 - 2,418,062 500,000 1,918,062
2026 1,246,939 354,157 816,966 - 2,418,062 500,000 1,918,062
2027 1,246,939 354,157 816,966 - 2,418,062 500,000 1,918,062
NPV 11,984,838 3,852,999 7,882,083 3,847,250 27,567,170 22,821,851 4,745,319
IRR 8.55%
B/C RATIO 1.286

Note: Equal cash flows should be occurred since 2007.

Table 3. A result of economic feasibility analysis (Scenario 2)
(Unit : thousand won)

Direct benefits Indirect benefits Calibrated

Year Income effects Cost-saving Rec.reational Total benefits investment costs Net benefits
effects fishing effects

1998 - - - - 1,010,589 -1,010,589
1999 - - - - 1,146,939 —-1,146,939
2000 - - - - 2,248,000 —2,248,000
2001 189,267 192,377 91,595 473,239 2,824,121 -2,350,881
2002 333,251 238,537 197,610 769,398 3,399,194 -2,629,796
2003 476,946 269,665 320,314 1,066,924 2,992,899 -1,925,975
2004 676,491 300,660 462,334 1,439,485 3,656,134 -2,216,649
2005 892,637 325,209 626,712 1,844,557 3,681,893 -1,837,335
2006 1,183,169 349,683 816,966 2,349,817 4,650,000 -2,300,183
2007 1,246,939 354,157 816,966 2,418,062 1,000,000 1,418,062
2025 1,246,939 354,157 816,966 2,418,062 500,000 1,918,062
2026 1,246,939 354,157 816,966 2,418,062 500,000 1,918,062
2027 1,246,939 354,157 816,966 2,418,062 500,000 1,918,062
NPV 11,984,838 3,852,999 7,882,083 23,719,920 22,821,851 898,069
IRR 6.03%
B/C RATIO 1.11

Note: Equal cash flows should be occurred since 2007.
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Table S. Sensitivity analysis of NPV and IRR (Scenario 1)

Adjusted NPV

Classificati (million won) Adjusted IRR Sensitivity indicator Sensitivity ranking
assification
+10% -10% +10% -10% +10% -10% +10% -10%
Discount rate 3,635 6,002 0 0 0 0 0 0
Price 5,944 3,547 9.26% 7.82% 0.826 —0.852 4 3
Yield 6,865 2,642 9.80% 7.25% 1.462 -1.522 2 1
Recreational benefits 5,534 3,957 9.02% 8.07% 0.546 -0.557 6 5
Maintenance costs 4,337 5,154 8.32% 8.78% -0.274 0.268 9 10
R&D costs 5,130 4,361 8.83% 8.28% 0.325 -0.319 7 8
10.00% 7.50% -
/ 7.00%
9.50% -
0.00% _—* 6.50% /""‘
- ' %/x 6,00% —— 4
- """fﬂ_/ £ 5 5oy ——
. /
8,00% P 5.00% -//
7.50% e 4,50%
7.00% 4,00% . L
-10% 0 10% -10% 0 10%

Change rate
Indirect benefit —*Maintenance —*—R&D

—*+—PFrice —®Yigeld

Fig. 4. Sensitivity of IRR on changes of variables
(Scenario 1).
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Table 6. Sensitivity analysis of NPV and IRR (Scenario 2)

Change rate
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Fig. 5. Sensitivity of IRR on changes of variables
(Scenario 2).
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+10% -10% +10% -10% +10% -10% +10% -10%
Discount rate —38 1,971 0 0 0 0 0 0
Price 2,097 -300 6.71% 5.32% 1.133 -1.170 4 3
Yield 3,018 -1,205 7.23% 4.78% 1.991 -2.076 2 1
Recreational benefits 1,686 110 6.48% 5.57% 0.749 —0.765 6 5
Maintenance costs 490 1,306 5.79% 6.26% -0.392 0.385 7 8
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