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The Estimation and Economic Evaluation of Fisheries Benefit
in Jeju Trial Sea Farm Project

Seok—Kyu Kang*

Department of Business Administration, Jeju National University, Jeju-si, 690-756, Korea

Abstract

The purpose of this study is to evaluate the economic validity of artificial reefs facilities and seeds release

programs in Jeju Trial Sea Farm Project for raising fishing people’ s revenue.

The results of this study show the artificial reefs facilities and seeds release programs have net present

value of 15,962.63 million won, internal rate of retrurn 13.86%, and benefit-cost of 1.912 under a 5.5%

social discount rate. This suggests that in Jeju trial sea farm project, artificial reefs facilities and seeds

release programs increase fisherperson’ s revenue.

Keywords : Jeju Sea Farm Project, Economic Analysis, Fisheries Benefit, Artificial reefs Effect, Seeds

Release Effect
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Table 1. Investment Cost by Sector in Jeju Trial Sea Farm Project

(unit : one million won)

Year 2002 2004

2006 | 2007 | 2008

2009 | 2010 | 2011 2012 2013 Total

Sector ~3 ~5

Artificial Reefs 171 | 988 | 1335 | 1,460 | 580 4500 | 2,694.9 | 11,7289
Facilities

Seeds Release 120 | 179 500 | 500 | 400 | 458 | 1000 | 3,666

Marine Tourism

e 385 | 2,435 | 4,196 800 2,490 10,851
Facilities
Research and 498 | 1381 | 795 | 538 | 1370 | 655 | 1,085 | 727 | 690 | 1,015.1 | 8.754.1
Development
Total 498 | 1,381 | 1,095 | 1,705 | 3,750 | 3,000 | 4,600 | 5,323 | 6,448 7,200 35,000
Table 2. Amount of Seeds Release by Year
Amount of Seeds Release by Year
Varieties Total
2006 2007 2008 2009 2010 2011 2012 2013
Epinephelus bruneus 25,400 100,000 10,000 30,000 165,400
Paralichthys olivaceus 100,000 100,000
Oplegnathus fasciatus 200,000 | 200,000 | 200,000 | 360,000 | 158,000 | 348,085 | 1,466,085
Girella punctata 30,000 30,000
Sebastiscus 50,000 | 250,000 | 142,447 | 70,000 512,447
marmoratus
Sebastes schlegeli 313,480 313,480
Pagrus major 246,537 246,537
Haliotis discus 65,000 | 140,000 | 100,000 | 100,000 133,391 | 213,873 752,264
Sulculus diversicolor 200,000 200,000
supertexta
Stichopus japonicus 80,000 100,000 | 100,000 | 100,000 | 118,000 | 179,857 | 185,501 863,358
Total 90,400 | 240,000 | 430,000 | 560,000 | 480,000 | 502,447 | 607,928 |1,060,939 | 4,649,571

Source : The Internal Data of Korea Fisheries Resources Agency.
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Table 3. The Comparison of Resources of Artificial Reefs Area and Non-Artificial Reefs Area in Jeju Trial Sea Farm

Artificial Reefs Area
Non-Artificial Reefs Area Comparison
L Quadrilateral Style Reefs Steel Style Reefs
Investigation
Time Number | Number | _. Number | Number | _. Nnumber | Number .
Biomass Biomass Biomass
of of (@A of of (@B of of (@):C A/C | B/IC
species |individual & species |individual & species |individual &

March 2012 12 23 4,690 9 21 7,936 9 17 4,526 | 1.04 | 1.75
May 2012 6 14 3,959 13 24 5,267 5 13 3220 | 1.23 | 1.64
August 2012 12 14 5,803 10 24 10,653 4 13 2,626 | 2.21 | 4.06
October 2012 11 35 8,710 16 24 6,937 12 33 10,056 | 0.87 | 0.69
March 2013 8 12 1,377 9 12 1,541 11 13 1,685 | 0.82 | 0.92
May 2013 17 30 2,711 13 18 1,860 16 28 3416 | 0.79 | 0.54
August 2013 21 67 28,460 16 35 4,729 12 28 3,675 | 7.74 | 1.29
Total 55,710 38,923 29,204 | 191 | 1.33

Source : The Internal Data of Korea Fisheries Resources Agency.
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Table 4. Fish Catch, Annual Fisheries Production Amount of Money, and Annual Fisheries Cost
(unit : kg, 1,000 won)

Annual Fisheries Annual

Item Daily Fish Catch Annual Fish Catch Production Amount of L

Fisheries Cost
Money

Mean 49 4,266 38,730 10,303
Minimum 4 100 2,000 1,000
Maximum 500 40,000 300,000 100,000
STD 108 8,919 64,546 18,726

aE o STk AZFsh o] e A2
A3t Fig 4ol LhebE wheh 2ol SRl
S597} " S D Ak oA <42
S SUAT YO 250] R UAE B3
Copol ok B2 Fig. soll A1A8h% .
o HARe] 34%7F 30% 557k S ' ARe] 29% Yes 85%

7h20% 25 %7, SHAL 20%7F 10% £5F
B 1) G £S5 SR

3%7} 22y 70%2} 50% £S5 7kekal ekl Fig. 4. Whether your revenue increases or not by Jeju
ot} sea farm project.
T, A4 A uiohE g g e) o] v 24
6_ng513"]' ]—”——6]'04 X}"" 1—-'/1:(012]' ) ] %—":T]‘—B_]'E]'—]—l 70% increase 3%
Ry 7bsk kol @k A& A THe Fig. 60 LR
= upo} ghol, Sbate] 83%7) “ofl, EHhc) 50% : 10%
21 Sl ek o] 5 SRAE YAt @ erease 3
A Al bR % A sofo] vz A3 7} v g

wato] B %Y E A HY) Aol 7 ik
off thgk 4B A3 Fig 7o) A A RE, 3
SALS] 57%7F 20% AU T o), S| 24%
7} 30% A% Fpol, A 13%71 10% 4

20% increase
29%

& Abol, &' AR e] 3% 712t 50%2F40% H = Fig 5 How much does your revenue increase by Jeju
o] 212 2ol gtal Sstar Q). sea farm project?

YA FAE TS FAT FubE o D5t
o, @A A et 24 oA 9 = Aol A o] o] THA| G2 sl ol A o] =t
= A G oMo 2R ofgnl§  Hwsto] ojYgu|go] duithE A E Tk Azt
= AT 5 vt st vko] tiet AEEd sk=ukol gt A& B Fig 9ol Al A5 =]
¥}= Fig. 8] Uet U= BEeF o], S E A SHA] 49%7F 20% H3F, S H A 30%7}

88%7F “ofl” 2bal S ShaL Ut 10% 44, S F A 16%7F 30% H 1, 542

)% SUAE HOR WA FEY 2 5% 50% HE BgHh SYsk e,

ol

,34,



Fig. 6. Do you think Sea farm area’s resources are
abundant in comparison with non sea farm area’
resources?

50% degree 3%

40% degree 3%

10%
degree

13%

20% degree
57%

Fig. 7. How much is Jeju sea farm area’s resources
abundant in comparison with non sea farm area’s
resources?

Fig. 8. Whether fishing cost decreases or not by Jeju sea
farm area.

50% decrease 5%

20% decrease
49%

Fig. 9. How much does fishing cost decrease by Jeju sea
farm project.
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Table 5. Cost and Benefit ltem in Jeju Sea Farm Project

Division Item Description
Cost Jeju Sea Farm Project | Artificial Reefs Facilities Cost, Seeds Release Cost, Marine Tourism Facilities Cost,
Cost Research and Development Cost
Fishing Person's Fisheries Revenue increase:
— Fishing Person's Fisheries Profit Increase by Sea Farm
Fisheries Benefit Project
— Fishing Person's Fisheries Expense Decrease by Sea Farm
Project
Benefit Fishing Person's Besides Fisheries Revenue Increase
— Fishing Boat Utilization Fee, Convenience Store Operation
) ) ] Profit, Accommodation Fee
Besides Fisheries Non-Fishing Person's Revenue Increase
Benefit — Convenience Store Operation Profit, Accommodation Fee
R&D Benefit
Production/Employment/Added Value Inducement in Related Industries
ofdn]-g-o] Ao upE offile A5THa Fishing Village's
- . P Revenue Increase
% 7] EH -(?':!]_— —/l: ?V]\T;]‘ %ZZH’ 01 ?:I4 l‘lj Q—l O] E]- 01 ?:l‘] /2:({:’;:':2 Rée:sfts Fishing Person's
_ - _ N Fisheries R
9o S SN 4+ AL UYL L [t snes | |
- Profit Increase
H AR ATy Ne Kol iy Mol -9 S g =SYe] = = - Cost Decrease A |
ohw, HfTh= g AHS P2y som solts Seeds Release Cost |- : Ez;;z';?;;z:;
AR AAFEA 9} g B 58 7] B Revere e
259 o] gL HERAUNS AT FHR, O] or Fig
= o N = = Research and ;’:Cr::ar;: fevens
Eo] SAlgIEeolL} £ 50 2 HolE 9] o] Development Cost | Besides Fisheries |/~
_ = e o _ o /| Benefit Related Industries
21913} A o] of & E 0| 4] waeh A Shlr:
g 5 Production/Empl
AR} st B 5 ARG 400 F Marine Toursm renihdaed
Facilities Cost Value
g2 olYele T o] 20 AEZY EIE
7118k 4= ik =3 AA A o st EIE V) Fig. 10. The Economic Effect of Jeju Trial Sea Farm
_ s Project.
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Table 6. The Estimation Model of Fisheries Benefit by Artificial Reefs Artificial Reefs Facilities program in Jeju Trial Sea

Farm Project

A Fisheries Benefit=A Fisheries Profit— A Fisheries cost(Excluding Depreciation Cost)
A Fisheries Profit=A Fisheries Production X Average Fish Price

A Fisheries Production=Total Fisheries Production X (1 —

1
Fishing Effect )

Fish Catch of Artificial Reefs Fishing Ground

Fishing Effect=

Fish Catch of Non — Artificial Reefs Fishing Ground

A : Increment
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Table 7. The Estimation Model of Fisheries Benefit by Seeds Release program in Jeju Trial Sea Farm Project

A Fisheries Benefit=A Fisheries Profit— A Fisheries cost

A Fisheries Profit=Production of Release Fish Species X Average Fish Price

Production of Release Fish Species=Numbers of Release Fish Species X Survival Rate X
Standard Weight after Raising Period X Fishing Rate
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Table 8. The Estimation of Expected Fisheries Benefit by Artificial Reefs Facilities Program in Jeju Trial Sea Farm

Project
Division Calculation Contents
Fishing Workdays Per Year A 79.83
A Fishing Boat's Production Per Day(kg) B 49.00
A Fishing Boat's Production Per Year(kg) C=A*B 3,911.85
Production Ratio of Artificial Reefs Fishing Ground D 50%
A Fishing Boat's Production at Artificial Reefs Fishing Ground(kg) E=CxD 1,955.93
Fishing Effect F 1.62
A Fishing Boat's Increment Production(kg) G=EX(1—1/F) 748.56
Weighted Average Fish Price(1,000 won/kg) H 31.40
A Fishing Boat's Fisheries Profit Per Year(1,000 won) I=ExH 61,416.05
A Fishing Boat's Increment Fisheries Profit Per Year(1,000 won) J=GxH 23,504.91
A Fishing Boat's Fisheries Cost Per Year(1,000 won) K 10,303.00
A Fishing Boat's Increment Fisheries Cost Per Year(1,000 won) L —2,591.87
Number of Fishing Boats Operating Per Year M 66.00
Increment Fisheries Profit Per Year(1,000 won) N=JxM 1,551,323.80
Increment Fisheries Cost Per Year(1,000 won) O=LxM —171,063.33
Increment Fisheries Benefit Per Year(1,000 won) P=N-0 1,722,387.13
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Table 9. The Expected Fisheries Benefit by year by
Artificial Reefs Facilities Program in Jeju Trial

Sea Farm Project
(unit : one million won)

Artificial Artificial
Year Reefs Year Reefs
Benefit Benefit
2010 1,757 2027 1,722
2011 1,890 2028 1,722
2012 1,722 2029 1,722
2013 1,722 2030 1,722
2014 1,722 2031 1,722
2015 1,722 2032 1,722
2016 1,722 2033 1,722
2017 1,722 2034 1,722
2018 1,722 2035 1,722
2019 1,722 2036 1,722
2020 1,722 2037 1,722
2021 1,722 2038 1,722
2022 1,722 2039 1,722
2023 1,722 2040 1,722
2024 1,722 2041 1,722
2025 1,722 2042 1,722
2026 1,722 2043 1,722

= @shobA] eretha Zbg skt £ oA
42 0] 3] FF(MSY, Maximum Sustainable Yield)2
Zlestel, of A4k T o E = o gt}
n 7hg sk
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Table 10. The Estimation of Expected Production by Stichopus japonicus Seeds Release Program

Release | Numbers Produduction from the The Estimation of Production by Year(kg)
Vear of third year to the sixth
Release Fish year(kg) 2009 | 2010 | 2011 [ 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
2006 80,000 1,440 360 | 360 | 360 | 360
2008 100,000 1,800 450 | 450 | 450 | 450
2009 100,000 1,800 450 | 450 | 450 | 450
2010 100,000 1,800 450 | 450 | 450 | 450
2011 118,000 2,124 531 | 531 | 531 | 531
2012 179,857 3,237 809 | 809 | 809 | 809
2013 185,501 3,339 835 | 835 | 835 | 835
Total 863,358 15,540 360 | 360 | 810 |1,260(1,350|1,881 2,240 (2,625|2,175|1,644| 835
& MAAE AFste ol zA Aol A A AFY O] 7]t 4TS Table 103} o] =4S 4=
A ASHAE AX7] dwol AFolxo] oY U TH. 2006 = of 80,0009} 2] 7+ W 7 = =,
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Table 11. The Expected Fisheries Benefit by year by Stichopus japonicus Seeds Release Program

Release | Fish Price The Estimation of Benefit by Year(1,000 won)
Year | (wonkg) | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
2006 - 4,177 | 4755 | 6,672 | 5,249
2008 - 8,340 | 6,561 | 6,561 | 6,652
2009 11,604 6,561 | 6,652 | 6,652 | 6,652
2010 13,208 6,652 | 6,652 | 6,652 | 6,652
2011 18,533 7,850 | 7,850 | 7,850 | 7,850
2012 14,580 11,965 | 11,965 | 11,965 | 11,965
2013 14,783 12,340 | 12,340 | 12,340 | 12,340
Total 4,177 | 4,755 | 15,012 | 18,371 | 19,865 | 27,807 | 33,119 | 38,807 | 32,154 | 24,305 | 12,340
Note : Fish Price is obtained from Village Fisheries in FIPS(www.fips.go.kr).
Table 12. The Estimation of Expected Production by Haliotis discus Seeds Release program
Release | Numbers | Produduction from the The Estimation of Production by Year(kg)
Year of _ fourth year to the
Release Fish seventh year(kg) | 2010 [ 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
2006 65,000 555 139 | 139 | 139 | 139
2007 140,000 1,195 299 | 299 | 299 | 299
2008 100,000 854 213 | 213 | 213 | 213
2009 100,000 854 213 | 213 | 213 | 213
2012 133,391 1,138
2013 213,873 1,825 456 | 456 | 456 | 456
Total 752,264 6,421 139 | 437 | 651 | 864 | 725 | 427 | 498 | 741 | 741 | 741 | 456
Table 13. The Expected Fisheries Benefit by year by Haliotis discus Seeds Release program
Release | Fish Price The Estimation of Benefit by Year(1,000 won)
Year | (wonkg) | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
2006 12,808 | 12,235 | 8217 | 11,763
2007 26,353 | 17,698 | 25,337 | 25,337
2008 12,642 | 18,098 | 18,098 | 18,098
2009 18,098 | 18,098 | 18,098 | 18,098
2010 92,350
2011 88,217
2012 59,245 24,140 | 24,140 | 24,140 | 24,140
2013 84,815 38,706 | 38,706 | 38,706 | 38,706
Total 12,808 | 38,588 | 38,557 | 73,295 | 61,532 | 36,195 | 42,238 | 62,846 | 62,846 | 62,846 | 38,706

Note : Fish Price is obtained from Village Fisheries in FIPS(www.fips.go.kr).
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Table 14. The Estimation of Expected Production by Sulculus diversicolor supertexta Seeds

Release Numbers of Produduction from the The Estimation of Production by Year(kg)
Year Release Fish fourth year to the 2013 2014 20 2016
seventh year(kg) 1 1 15 1
2009 200,000 1,047 262 262 262 262
Total 200,000 1,047 262 262 262 262
Table 15. The Expected Fisheries Benefit by year by Sulculus diversicolor supertexta Seeds Release program
Release Fish Price The Estimation of Benefit by Year(1,000 won)
Year (won’kg) 2013 2014 2015 2016
2009 — 14,852 14,852 14,852 14,852
2013 56,744 - - _ _
Total 56,744 14,852 14,852 14,852 14,852
Note : 1) Fish Price is obtained from Village Fisheries in FIPS(www.fips.go.kr) .
2) Fish Price is assumed to be constant after 2013.
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Table 16. The Economic Evalulation of Artificial Reefs
Facilities and Seeds Release programs in Jeju
Trial Sea Farm Project

NPV
(one million won)

Method IRR(%) B/C

k=5.5% 15,962.63 13.86 1.912
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