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A Study on the Economic Effectiveness of the Artificial Fish Reef
Project in the Tae-an Marine Ranching

Jong—-Du Choi*
Department of Business Administration, Cyber University of Korea, Seoul, 110-800, Korea

Abstract

This paper analyzed that the economic effectiveness of the artificial fish reef project in the Tae-an Marine
Ranching. Benefit-cost(B/C) model used to indicate the effects of economic valuation. B/C model is based
on the sub-models which are Benefit Cost Ratio(BCR), Net Present Value(NPV) and Internal Ration of
Return(IRR).

First, the Sum of Incremental Benefit and Cost for total vessel by year in Artificial Fish Reef Area(AFRA)
estimated 2,381 million won. And then, using 5.5% discounting rates and the survey data, the sub-models
showed economically feasible in the all of analysis and analyzed the results as follows. BCR is 2.66, NPV is
28,014million won, and IRR is 22.78%. In conclusion, these results indicated that the artificial fish reef

project in Tae-an Marine Ranching would be increase the income of fishermen as well as fish biomass.

Keywords : Economic effectiveness, Benefit-Cost model, Artificial fish reef project, Tae-an Marine ranching
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Table 1. Number of vessel and ton in the Tae-an Marine Ranching area

under Iton 1~5ton 5~10ton 20~30ton 30~50ton Sum
Vessel 78 321 91 2 1 493
Ton 58 702 667 48 49 1,524
Vessel/Sum 15.8% 65.1% 18.5% 0.4% 0.2% 100.0%
Source : Tae-an Gun, department of Marine fishery, 2012.
Table 2. Summary of the surveyed data output
Item Equation Output
Catch per vessel by year(kg) A 4,925
Value per vessel by year(won) B 58,035,714
Cost per vessel by year(won) C 29,454,236
Production proportion in AFRA*(%) D 23
Price(won/kg) I=B/A 11,784
Cost per vessel by year in AFRA(won) E=CXxD 6,853,774
Catch per vessel by year in AFRA(kg) F=AXD 1,146
* AFRA means the artificial fish reef area.
g, g, 71, ol dHl g, o2 A4 HAR el A& H F o2 15,2088 W O = 1
F YT 5= Tosty] flste] A2 EAME AAl EFRTR(Table 3).
a
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Table 3. Investment value of Artificial fish reef project

(unit : million won)
2002
o004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | Sum
Total Investment | 1,100 | 1,200 | 1,200 | 1,371 903 | 3,000 | 4,895 | 4,824 | 4,107 | 11,100 | 33,700
Attificial fish reef| — — 300 - 700 - 1,000 | 3,085 | 3,299 | 2,087 | 4,737 | 15208

Source : Korea fisheries resources agency, each year.
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Table 4. CPUE in Attificial fish reef area vs Non-artificial fish reef area

Artificial fish reef area (a) Non-artificial fish reef area (b) b
weight(g) weight(g)
May 2,756.3 564.2 4.89
August 1,773.1 1,720.3 1.03
Average 2,264.7 1,142.3 1.98
Source : Korea fisheries resources agency, 2013.
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Table 5. Results of the analysis for Catching benefit in AFRA
Item Equation Output
Catch per vessel by year(kg) A 4,925
Value per vessel by year(won) B 58,035,714
Cost per vessel by year(won) C 29,454,236
Production proportion in AFRA*(%) D 0.23
Cost per vessel by year in AFRA(won) E=CxD 6,853,774
Catch per vessel by year in AFRA(kg) F=AXD 1,146
Catching effect(times) G 1.98
Incremental Catch per vessel by year in AFRA(kg) H=F x (1—-(1/G)) 568
Price(won/kg) I1=B/A 11,784
Benefit per vessel by year in AFRA(won) J=FxI 13,504,464
Incremental Benefit per vessel by year in AFRA(won) K=HXxI 6,693,199
Incremental Cost per vessel by year in AFRA(won) L=EXx(—17%) —1,167,680
Total Vessel by year in AFRA M 303
Incremental Benefit for total vessel by year in AFRA(won) N=MxK 2,026,987,480
Incremental Cost for total vessel by year in AFRA(won) O=MXL —353,623,564
3;1;1 ;firg:];ﬁz‘e:;il) Benefit and Cost for total vessel by P—N—-0 2.380.611,044
*AFRA means the artificial fish reef area.
Table 6. Catching benefit by year in AFRA 3. 012 =AM AXNX St
Year |Benefit(million won)| Year |Benefit(million won)
3009 1237 027 22381 B QEA R HE TR AR 9] QlF-o] 2 F o
2010 1519 2008 22381 T AAA A EALS NG AR deEE
2011 1.891 2029 22381 = Foto] T & 4 Ak A9 AT
2012 2,381 2030 22381 A b vkel o] B QbAH uh kAR ALY
2013 2381 2031 22381 & gl AU el FAbE F A< 15,208
2014 2,381 2032 2,2381 o A= FA S A= AA QlEof
2015 2,381 2033 2,2381 2 SaoldH S o] &5t H[E - HeEA
2016 2,381 2034 2,2381 (Cost-Benefit Analysis) T A2 7| A A A4 &3}
2017 2,381 2035 2,2381 =2 Aw K 9koh
2018 2,381 2036 2,2381 Ao o] &% ¥ ol/H]-Z H]-8 (Benefit Cost
2019 2,381 2037 2,2381 Ratio: B/C ratio), <=3 #j 7} %] (Net Present Value:
2020 2,381 2038 2,2381 NPV)7| ¥, Y <= 2] S (Internal Ration of Return:
21| a3 a0 | 223 RR)7|'Y 52 58 FA 4 4% L4208
2022 2,381 2040 2,2381 H] 7.3 Y& 0] Table 79 A & o] ¢lt}. BCH]
20 2 o 2 &2 2.66M 2 £ 4= o] S Abgie] ulgof v
w2 il B e a o 2 "ol & WA Ao tent A
T gol de Ao BARATY. A
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Table 7. Result of Economics effectiveness analysis

Analysis Methodology Output
BC ratio 2.66
NPV(million won) 28,014
IRR(%) 22.78

(NPV)o| df 3t B4 o A= 28,0140k §l o 2 7
sbE| o] Fxpof| thgk AA A o] 2ATt= A o=
et on, YR 59 & (RR) £ 21 %
22.78% % et FA o] Qs Ao R EA
ATt o] 2t A= B QhA W ufTh AR AR o]
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