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Abstract : Fisheries buyback programs have been implemented from 1994 in Korea, and its scale is
estimated to have a value of 930 billion won, which is compounded for eight years since 1994. The paper
evaluates the programs' economic and financial viability, and predicts efficient ways about how much and
how long to reduce fisheries vessels so as to pursue a target biomass at MSY. For the specific purpose of the
paper, aggregate fisheries stock dynamics and catch functions are specified and estimated by yearly catch
and fishing effort data from 1970 to 2001, using ASPIC model and Schaefer's logistic production model.
Results show that the fisheries stock in Korea has steadily declined since 1970, and that Korean fisheries
overexploitation has steadily increased. Using cost-benefit analysis method, the buyback program holds the
economic and financial feasibility even if the scale of buyback programs is not sufficient to avoid the
downward trend in fisheries stock and harvest. The potential investment scale is predicted in several
alternative scenarios using the sensitivity analysis method. The results recommend the annual reduction of
46%, 12% or 20% for the next one year, five years or three years, respectively so that the target biomass at
MSY may be reached in 25 years.

Key words : buyback program, bio-economic model, economic effects, potential investment assessment,
benefit-cost analysis
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Fig. 1. Price increasing effect of fish species.
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Table 1. Average price.

Year Yield Landing value Unit price
(ton)  (thousand won) (thousand won/ton)
2000 1,189,000 2,329,483,389 1,959
2001 1,252,099  2,468,308,722 1,971
2002 1,095,787  2,486,532,270 2,269
Average 1,178,962  2,428,108,127 2,120

Table 2. Yearly fisheries costs per day fished.
(Unit: thousand won)

Cost items 2000 2001 2002
Operating costs 175,032 190,893 206,965
- fishing gear 26,414 26,838 26,971
- maintenance 23,351 22,895 27,201
- fuel 61,066 77,699 82,324
- crew 64,201 63,461 70,469

IDASPIC R BoMe ol2d4e-2 UukAQl Schaefer 29, Fox 29, Pella and Tomlinson 29 & o} AF-& 4= 9ot AR
B Az} Aubd Schaefer o] 7 FE3I Aoz Yeht B A= ojdxge] A g2 Schaefer 2d& o] 83}

Art.
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Table 3. Standardized tons and numbers of coastal and offshore fisheries vessels.

Under Ston 5-10ton 10-20ton 20-30ton 30-50 ton 50-100 ton 100-200 ton  Total
No. of vessels 75,864 7,653 1,411 1,005 827 1,463 515 88,738
Tonnages 127,739 57,864 20,329 25,605 32,579 110,345 86,953 461,414
HP 8,791,508 1,998,550 417,149 826,316 363,154 777,338 528,901 13,702,916
Tonnage Ratio 28% 13% 4% 6% 7% 24% 19% 100%
HP Ratio 64% 15% 3% 6% 3% 6% 4% 100%
Vessel Ratio 85% 9% 2% 1% 1% 2% 1% 100%
Tonnages per vessel 1.7 7.6 144 25.5 394 75.4 168.8
A
Standardized vessels 2,687 1,217 428 539 685 2,321 1,829 9,706
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Fig. 5. A comparison of actual yields and estimated
yields by the model.
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Table 4. Results of ASPIC model.

50% Lower 50% Upper
Parameter Estimate confidence confidence
level level
K 5.724E+07 4.881E+07 3.429E+08
r 7.200E-02 1.154E-02 8.222E-02
MSY 1.030E+06 1.000E+06 1.060E+06
Xmsy 2.862E+07 2.440E+07 1.715E+08
Fumsy 3.600E-02 5.769E-03 4.111E-02
X/ Xmsy 7.877E-01 3.821E-01 8.842E-01
F/Fmsy 1.534E+00 1.342E+00 3.219E+00
2.0000
18000 FiFusy
1.6000
14000
1.2000
1,.9000
BENO / M
0.6000 X Xnsy
£.3000
H,2000

1970 W93 1976 1979 1981 198S 18 1991 1994 1997 2000
Year

Fig. 6. F/FysySt X/Xmsy estimated by ASPIC model.
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Fig. 7. Yield trends by Scenarios (100 years period).
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Table 5. Estimated results of the model.

Scenarios Biomass in 10 years Bioma'ss.in 25 years Pr(?ﬁts Profits [?er vessel
(million tons) (million tons) (100 mill. won) (100 mill. won)
1 17.6 (61%) 13.3 (46%) 52,874 42
2 20.3 (71%) 18.1 (63%) 93,230 9.6
Difference (2-1) 2.7 4.8 40,356 54

7= 1. () means the ratio of each biomass over Xmsy.

2. Profits are the present value under 25 years of economic life and 4% of discount rate.
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Fig. 8. Biomass trends each Scenario.
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Fig. 9. Yield Trends per vessel each Scenario.

Table 6. Results of financial feasibility analysis.

25k w2 AJUE] Q. 1 3tollA 9] o] &Rt Al
2 ol 2] o] s} B ujie] ojyPu]g-o] FiE
o2 o} ojgdwizle] FH7] wjio|Urt.

M7 Y] AAA 2 S e T AE
(&H1RF 2 AR o] 28 Fy7F AFE7] wjE] oA
ARGl 288 883 o] M7 AIP o2 NE] WA
Folgdel g ulwgho 2R ARIFAIR] A5 o] oA
A9 AAA AFES(real cash flow) oA €
3 QR-2 Adshe AT §FAAE BT Sl fL
th A2 B4 HEE sl o8 E84A% A4%S
FHE 8 99 UE BAL £ & x| &
Az A e 7]17re] Bi50d 1003)9 e Folgol
o] FA)rtxe) WS Bt Hhx &M%
Y FMSYPl =8 F e FF oGRS 7
£ A@7EA|(switch value)e} 28 BA4L o HAEAHF
ARG helA iRt §8, 2 dFolrs ol A7 AL
do] EXELA B 9gko g e FA79} H)
9] AA7HXE vt He-H]-8-8] & (benefit/cost ratio)
WS =k &, AT AARIE FABIS AT
o} %] AU A% FAEEA Y Aolg AFHL
2 33390

A Avbes the¢] Table 6914 e AXEH o7+
Aoz Qg AT EXEI} 312U AM 11.824
o g yeled], Soldt Al dF3E WA7IZHE 50
ol 718 oz a2 ¥ A5 ARQVFgA ool
APt (2 AdEe Aoz et

(Unit: 100 mill. won)

. NPV with the NPV without the Incremental cash PV of buyback Financial investment
Cash flows period . . *
project project flows costs* effects***
25 years 93,230 52,874 40,356 9,299 31,057
50 years 101,392 9,713 91,679 9,299 82,380
100 years 98,588 —28,984 127,572 9,299 118,273

4= *Incremental cash flows = NPV with the project - NPV without the project.

**PV of buyback costs : PV of buyback costs from 1994 to 2002.

***Financial investment effects = Incremental cash flows — PV of buyback costs.
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Table 7. Results of investment potential assessment.
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Scenarios Biomass in 10 years Biomass in 25 years Profits Profits per vessel B/C ratio
(mill. tons) (mill. tons) (100 mill won) (100 mill won)
1 25.4 (89%) 28.6 (100%) 106,274 20.2 1.59
24.8 (87%) 28.6 (100%) 102,996 12.1 1.04
3 25.3 (88%) 29.1 (102%) 103,496 133 1.58
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