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Abstract : Fisheries buyback programs in Korea have been implemented since 1994, and their scales are
estimated to be the present value of 930 billion won for the last 9 years since 1994. The paper attempts to
identify the patterns of each fish species, of which their yields can be steadily increased or significantly
decreased, and to evaluate its effective level and the optimal level for buyback programs by means of
fishing capacity analysis. The paper distinguishes fish species, that there is no need to reduce the fishing
efforts, such as anchovies, mackerels, squids, Spanish mackerels, and herrings, because MSY exceeds
yields, from fish species to control overfishing such as file fish, yellow corvenias, young pollack, hair tail,
snow crab, and pollack. The paper also suggests that 65% of the fishing efforts (total tonnages) should be
cut back at the national aggregate level in order to restore fish stocks.

Key words : 983 FA(yield trends), 218 58 (fishing capacity), 14 7+ A& (vessel buyback
programs), X]4:7F5-3F ] 8 3 (optimal sustainable yield), #t #4715 8 3 (Maximum Sustainable
Yield: MSY), |t A4 ©]¥ s Maximum Economic Yield: MEY)
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Fig. 2. Trend of the number of vessels (2).
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Fig. 3. Trend of the average engine power of vessels.
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Fig. 4. Trend of the average tonnage of vessels.
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Fig. 5. Increasing fishing effort, stock and yield.
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Table 1. The properties of fish species.

Properties Patterns  Fish species involved
anchovies, mackerels,
yield <MSY pat‘;em squids, spanish mackerels,
herrings
average yield file fish, sardine, young
for 5 years pattern  pollack, pollz'ick, cuttle fish,
<MSY/5 2 other corvenias, sand fish,
yield > skates
MSY average vield hair tail, corvenias, yellow
fo;aSgygars pattern  corvenias, snow crab, blue
> MSY/5 3 crab, sea eel, flounders,

sardine
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Fig. 6. Trend of the yield of anchovies and mackerels.
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Fig. 7. Trend of the yield of squids and the number of
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Fig. 11. Trend of the yield of hair tail, corvenias, yellow
corvenias.
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Table 2. Maximum yield and the expected effects of buyback program by fish species.

(unit: MT)
Maximum Average yield for Extinction Expected
Extinction Species yield recent S years boundary effects
) 2 B3)=(1)=+5 =12
File fish 327,516 6,630 65,503 326,000
Sardine 194,352 7,223 38,870 194,000
Young pollack 115,554 - 23,111 116,000
Extinction Pollack 64,512 3,176 12,902 64,000
2)<(3) Cuttle fish 59,487 2,801 11,897 58,000
Other corvenias 50,697 10,042 10,139 48,000
Sand fish 24,809 1,798 4,962 24,000
Skates 16,318 3,030 3,264 13,000
Hair tail 166,391 73,481 33,278 93,000
Corvenias 71,824 45,629 14,365 47,000
Yellow corvenias 54,130 15,568 10,826 46,000
No extinction  Snow crab 38,896 24,732 7,779 26,000
2)>(3) Blue crab 31,968 12,584 6,394 19,000
Sea eel 29,882 11,438 5,976 22,000
Flounders 25,569 17,542 5,114 11,000
Jack mackerels 39,745 19,099 7,949 22,000

7= 19883 31,968 MT7| F&= e, & 4t
2o s v A HIAYNES B ojFeE @
A9 g Fe HuAPitadel vjs] od FL 40% A
E Kol itk AR ThE offel vlsfiA Higo] A
tiF ez vhe Holn, dxle] AitFo] thE ofF vl3)
453 & Zo= Yyt EAle oA7ZFAREe 2
=2 oF 19,000 MT =9 A F 37} el 7h540]
=t}

A2 2T ol &3] HrI =}

ol YFe] WislFolgt 1P FE A= Pyt F8
ofEAY L FREA 7HA 9] ERE TEE 5 e,
olol g FAAYA o A EH, a2 2 7IHEHE
A B3

196535812 FAAEE AHEY AFARYE A 3
7HE EFE & AT olFAde] FR3IT oo
A&Ho R TP Y HY 19 BAFL 2o F
T AEHoE ALyFs Hjol ol o} =EA|
%L AoZ Kt o] g Ao tisir s &vE =3
317] 913t Q0 FAo] 7hs3tA|R ol BAIe] T

273 2P E 237 ojFe] AT EE oV
& & glckes oA FeJstedol gt 4, oFAe
o] ¥l HL ;Y 39 Pk oEALl s
£ oMHARIC R g ARIATE ThE ol M3
AL A0 s, JiH o ojFFo] B 543}
Al Zragt ofFel tiEixE A5-o) AHERT} vl FR
&3, o2 g AFE H|wA A Ak = 3
&2 RIS Table 3 Fx).

5. ol¥-542] 37}

o]& e AT FA1H A9
°/&]58/(Fishing Capacity)

o] T 71£3 I AAA Hao ot el
4 UTHTable 3)8 71&38 HE ol§k] 5L ¢
Fo)7 A Ae] Az, A Z1edH st
A o)A g GAFA ole-st] AT F A Al o
gk Huj ojgapolt. Zeyt ol AR 43 8¢
o o3t AakEol tigh aeirE XEE ] A ¢t whd
A H2oNA 9] o]YFTH e 3o de] o]8H

®National Marine Fisheries Services(2001y= 018520 tigh W] 71X g3} 22 Aolg #83lxch: 1) 71ed 2 7|23
(technical or primal); 2) 7 A1 (economic); 3) 42 7374 (modified economic); 2 4) Johanson(1968)% Fare(1984)l] 2j3) A5
B @85 e] FRd nlgs F 71€3 39 (technical definition based on a modification of the capacity of the short-run

capacity concept).
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Table 3. Definitions of fishing capacity.

Types

Definitions

Technical
definitions

- The maximum amount that can be produced per unit of time with existing plant and equipment provided the availabil-

ity of variable factors of production is not restricted (Johansen 1968).

- The amount of production which could be produced given full and efficient utilisation of inputs subject to customary

and normal operating procedures (Prochaska 1978).

- The ability of a fleet or industry to generate fishing effort per unit of time while harvesting the maximum potential

output (Hannesson 1987).

- The quantity of fish (mix of species) which could be caught annually by a specific vessel or fleet depending on produc-

tivity per unit of fishing time (CPUE or Kg/hour) or number of fishing time units (hour fishing/year) (Hillis 1994).

- The maximum available capital stock in a fishery that is fully utilised at the maximum technical efficiency in a given

time period, given resource and market conditions (Kirkley and Squires 1998).

Economic

- The output consistent with achieving some underlying economic goal or objective, e.g. the output level corresponding

to maximum profit or minimum cost (Cassels 1937).

- Output level coinciding with the tangency between the short-run and long-run average total cost curves (Klein 1960).

definitions 1989).

- The level of output that coincides with the point of minimum value of the short-run average total cost curve (Nelson

- The largest feasible output when input prices and cost are given, which is determined according to the maximal level
of inputs which do not cost more than a total fixed budget available (Fire and Grosskopf 1998).

Source: OECD(2001).

3 JEvl(Berndt and Morrison 1981; Morrison 1985),
o8& wtr|9} A9 Fau|§FAe Had &
Il ojF o}, ol2]d A RFAAU wHAA
2 o ohke AT AE2H0 e E £4
st}

352 Optimal Capacity)

A ojANHo| 23 HUAE B3] eirE A
A%z v e okit sk HAH Y& Folzl o9
A7 ElA Hael 2L 28w o] Z1&FHd WS
2 A"t To AAA Ayl ofshd SXAHF
& 2R HAge) v FEsie AR 2502
99 4= gtk 3 o) e FRX|FHo|3L EGA 07| i
o Bx%ge A5 vl £ ¢ A} Ao B
olth, BEXFYL A&7hsd oldS BEE F e B
22 sloA ojd e s ol &3l AN+ e
A7k e Hojejg oz Aojd 4 Uth

£7]58)(Over-capacity)

23520 MY ojAde) A FAAJN TEHI F
A Zo EEz AHod 59 Aold oJsie] 8L F
2t} FAOS 2353 AAl o858 ERX5He
o2 A oEr Tt

a2} ol2lgt Holdle B-7sla AA1ZQ) o5 e
=R HlE 24170 glok dusha AAIFR] 30
A o] Bl 7 ojgio] Brshy] dl&eldt 7154
3l AlzboilA oY S oj ke L AASE de A
Bl A, AXEY, o]Fr)&, o) 59| o7 7KK 84

7h Easlo} slek. AAAQ AlZelHE o1 FEL 7
4, g2 A, ALt SOl Slskel fEE] BE
olct.

FEATR AT 97t

JAZFAAIR]Q) FEE 7Ll st AT G4
oo} sk oYl ALE HES] sl ofF =
< A A%E § Ye dYESFE 2] 99 Fig. 133 2
o] Azalel ojAAE S Uerd & e HF, EF, 18
2 wiE4E velin. dasiode) fe Pl S
& Ao yepgon o]F ofile] BAS e A9
Zelo g Ui 2 B F ok AR E
o] g3l wat Bt 2] AFE ¥ sHFdl ¢
st AMgab] W] AR £ ojYxFH S Uy
34 Ra3 Je RAoe wEch 99, A 2UlE
Uehlls E4E olgake] walel $3UE Zolsia $
£ ol oj2 Pl ute} $EE oA ge sy e

500.000
450,000
400000
350.000
300000
250,000
200000
150000
100,000
50000
¢

14,000,000

" —o-no. vassels
e GBNAYS
i HP

.......
OO

12,000,000
> 10.000.000
8000000

....... $,000,000

4000000

2,060,000

.......

[

1069 1972 1975 1978 1681 1884 1987 15Y0 1593 1996 1999

Fig. 13. Trend of the fishing capacity of vessels.



320 Pyo, H.-D. and Choi, §. H.

olgla AHETE) &, ol o] FrE 2Ydl W ¥ 8-S
S2:31817] 8 "ad 78] oJ4g olgstx Urkx
£ F ok afebA A oS AEAQd A A
29 e FAT NEHF v gS FasBhe &
Al Yot ulg- RIS Zes vehsith

o offFe & d9T § e WFE Fotd
Az Baolde] /@&y v A S 2o et
o} olel] Fig. 149} Fig. 15014 8 &= Ut uje} o)
W BTE o8 ekl A dAER gle A
£ 3len o] ofide] Lgu| el oste] 2ol

TR
AR He AE HoAErh @4, EoTF o JFE U

F Q& 27 Jgxo] BYEche E2)F A=
A

|

=

o]
g

I 202 HQlth e Fojie] =]

1869 1972 Y875 16879 1881 1654 1967 1990 1O} 1898 1990

Fig. 14. Trend of the average tonnage of vessels and total

yields.
1,800,000 500,000
1,600,000 450.000
400,000
1,400,000
350,000
1,200,000 300,000
1000000 250,000
200000
800,000
150,000
500,000 100,000

1969 1872 1975 1978 1981 1984 1987 1990 1993 1996 1999

Fig. 15. Trend of the total tonnage of vessels and total
yields.

= MSYdl| o]27] Aol g Fx} A YE o] 31
gk MSY o] Foll= g Fe 2aste A2 eyt
2 olf& ojAle] Widste] geldzellA Euhs o)
of R R PR Y-S 2H7] W&ol g &g 7HHo]
Festd F7HE R oY g FTMTIe AT 7]
7 Ao Bl

oA ojxle} A/NE B3l Yol AHE P FHA £
el g AFE Aoes it 7]e3d A4
o] ofg o] ol FoiXl A dFH Ao AP, A
Ao} 7)&dE] SellA o] Ak o]8-3te] ALkt
T Ae oo} ojF o FojRrt wEkA JA v
7t B e FojAle 27)¢t AT F Je &
L& AYFHE AN Ut ol AlLtE] A
Aol Holde] 27T Ao FFE BRI 197449
255 AR o 18T 5.02MT7F oj8E Heg o
Elsit) o] & o]§3le o] dESN Fal 71 o8y
< Axtsiarh

283 AR FYE oS AJYF A E vEl
ek, AR o8& 93l Yol o] FoIR AW ool A
Hete AEE ojf =7 o] Y59 Aol(EHAeH)E
A BRET § 9 Hojol Y SRojYFo R epd
% e 9 Fig. 16914& 1,700,000 MTE 97+ 4+
33k oA Yeha S & & Urh ol vy
o2 85, F¥ 58, 2353 Aite] 7HeEH of
29 BE-g AsiM e HAT TaAAT e ¥
He AN & A "o

o= i T

f—

b Eigiting Coposity

1068 197 HD3 1935 WTY 0D 195 1D33 RS INSY 185 9t 19N 1995 Y IR KOt
Fig. 16. Difference between actual yield and technical
fishing capacity.

o] e wioh o] ol o} ol L Bolt &5o) Ts) ofTh. 53] Shie) AW BAE oMo i

B2 7H o322 ojEh R ofF ko) Aol HulE 747 Fole] Slsle] o] FojrThe R WRe] EHL ol B
QIt). TS B b Weke A whde] BB 21 TNHER Hakalor Bitke ARolth. meb olqirleTe Al
glo] oe] i olE5e] AP AR T 28 wolr,

O0}3)k3} e Ujet FARMAT T ui47le) AUASE 086024 F wae) BAYEE B A9 AT, B
ANE 19 22N SAHE felapl Ueisct.

o] =& F3H JNdo] sl St AAoIYe] oS HASY R 295 L selgrozA eiet olgde) Y
29583 RN ET 2e AAA PANE ANaEd 28 T ook P ol 2aiswEsl o aRASE) o)



Potential Vessel Buyback Scale Analysis 321

]85 FRojE T AoldlA] HREH = FES
393t7] M e A eH S fE A AL s
200119] 71Fo 2 65%E ZEEor A el (steady
state)l] =Bl T o] ofFapglo] AR P AL
2 Jeith(Fig. 169] sHREQ). ol A I3 v)&
o] &84 o Wy PAHogw UL AF
o] AeH velg Zog oo BrFsd ARt
2}l AT g o] %ol ojFalelo] FlEle] oj¥ ¥
o] F7sA =W oA AR oA g ok &
=Ull(Fig. 169] SHHEQ) ol F7HQ ojdAzxn] o]
dostng AYSHRE o5 AEA v)8-g opr|3)
g alghskA] X3k oot ek ojYx3S 33
FETAT 22 (Fig. 169] SHEED) AlAF e}, 3R]
gk T e FAAL HAHLER] oS 72T
ZBE o}E AL A&7 02 FHE = Aot Ao
FEE T de GAXNZAY YA gL 2HdY
T, YA, o7 7F7 Fol AT Fol ojYHS
ZaAAk & Aol

64 &

QAFENZA T o o] Frkske FAO Y AR,
AT, AR, AT, Ho] 5L MSYE ¥A &2
Ao Holn ARt Yt oY e ZaAT)e
e AN 2A7 EASR] et SR OhE %
o gk PP A Q] Az o]E2] ofFo] YR
BEF AEFo R RUEHPS R&3)oF & Ao}, 3
GO Qg &AHlgo] & oJFHE ofYxF e 7hA
AF)E AFo] §43 02 Q)| ojof g}, Edo] s}
2 oFe FAAF, F2Y), Wi, 2, HLuiA, ¥
B2} ol &Addo] Pt AL o)FLe Fdo], A7Yol,
7)) ot ofzhglo] Y E o o] & o] 7HAhE}
Qe o2 ke AMIERNS T B BT
T2 7MoY oFxeo BYS FVMTIER F
SEojof girt, B3], 28.9] F7t2 U3 M Fgo]

< FELAL e ojFS ZH|, 7R, A, A7yl
Solth

HHolgPgR AN 7]EL ALE - AA A DA 25}
o ¥EFHE MEYET: AESHo =2 3= Qe
MSY7Z} Hojof & Zlolt}, 1 olfe (1) 7HE A5E
&l olgTmistshe o] g2 MSYY) oj¥
£ et FAETE A, (2) MSYOlN 2883t
dskEthE A (3) o8] FUskE o An|xle] FAE

Ho] FasHt= & & & Uk

el A2 gellr FHE 71T XA}
drte g oJxAE B 5A7)7] sliA= 200188 7)E
o2 MM E 71E)E HA 65%F UhAlAKS =
], ol A vlEol £0° Aol FHH o7 710
i3k ofR1e) Ao I3l rhEdAE & TG
ot} o AZHHAIY, Foi9) o] Fe] A|RRE vIESI oF
=S AT TS ol8Eke AY o185 ES
AAZ FUE A= (o] P 7) o] 312 hA|AF g
ok '], oE5HL ojdle o] Zute} 7)we] W
9 5o AYPFEE 23 Hu, ojg &9 sHHe] 2
A stEE RS 2 "t ojE5E ) o]F
F Alolodle 235go] EABIER ol FHd=
A7 EA ). &, AXE FA) ZshA FH-9 dat
Toguis € B AAE B ok A9E dS
k.

o] =E& B ojx &k MSY$S) 242 A1)
FA 0] DA A FFA RN L 53] o]FE =9l9
sl G Jel & mlelgho 24 ofF i Ayo] AR )9
oFe} AAEE P AT a2 o]&3 Hur|via
# 5& AR LR AAEl, YT YA Tl ¢
et ol o] AR AMPA S AA sk A7
o12)7t Atk FR|G, Cpa # Cgy©1715 32 FALH 0
2 o o] GxFIHroln, e He)x] gt 3t
H Cpa=Cnyp= B |8 FRA ) ojg 4353 4
T oG9 A EFHEEN L olo) i ok Wle
Mg v E Fo] =% FoYs|ojof & Ao|r},

P A

o] EEE YA A8 SURAAY FAEH
Ao e ATALY QERO|AE, o] EEY &
ol slgatrel FHH vt ohlz, WY o2 A
£9) 9goltt. o] =29 YA B AL Yefaled
FA4 o] AARENA A=A,

THFAN TEHRISAAR. 2P
FEA S AIGR., Zhds.

THTEI. AT RN AR, Zhds,
THTYI. AYAY AR L. 7%
G HFFIEADE. Zhd

T B o) wRAN AT Wtk 33 Mde) A% BHS Sun(199)F FTY AT, SJASHEHE )83 ofg]
K4

g ofd

bamel iR PAH BAL PRI Q05E 3T 4 U



322 Pyo, H.-D. and Choi, S. H.

S k. 2003, A2sold A FARAEY.

S FFAR-. 2005. AAAHALY A=A B AT

Bemndt, E.R. and CJ. Morrison. 1981. Capacity utilization
measures: Underlying economic theory and an altemative
approach. Am. Econ. Rev., 71(1), 48-52.

FAO. 2000. The state of world fisheries and aquaculture.
FAO of the United Nations. Rome, Italy.

Fare, R. 1984. On the existence of plant capacity. Int. Econ.
Rev., 25(1), 209-213.

Holland, D., E. Gudmundsson, and J. Gates. 1999. Do
fishing vessel buyback programs work: A survey of the
evidence. Mar. Policy, 23(1), 47-69.

Johansen, L. 1968. Production functions and the concept of
capacity. p. 8-35. In: Researches recentes sur la fonction
de production, Namur. Centre dEtudes et de la
Researche Universitaire de Namur.

Morrison, C.J. 1985. On the economic interpretation and
measurement of optimal capacity utilization with

anticipatory expectations. Rev. Lcon. Stud., 52(2), 295-
310.

National Marine Fisheries Service. 2001. Report to the
national task force for defining and measuring fishing
capacity. National Marine Fisheries Services. Silver
Springs, Md.

OECD. 2001. Review of fisheries in OECD countries:
Policies and summary statistics. OECD Publications.
Sun, C.H. 1999. Optimal number of fishing vessels for
Taiwan’s offshore fisheries: A comparison of different
fleet size reduction policies. Mar: Resour. Econ., 13, 275-

288.

Walden, J.B., JE. Kirkley, and A.W. Kitts. 2003. A limited
economic assessment of the northeast groundfish fishery
buyout program. Land Econ., 79(3), 426-439.

Received Aug. 12, 2005
Accepted Sep. 7, 2005



