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Analysis on Resource Effectiveness of Major Coastal Fisheries by

Vessel Buy-back Program in Korea

Hoon Seok Cho

Department of Applied Economics, The Graduate School,

Pukyong National University

Abstract

The purpose of this study is to estimate the resource recovery
effect and the economic effect of the fishermen by the fisheries
vessel buy-back program.

First, this study standardizes the fishing efforts of coastal gill net,
coastal trap, and coastal composite fisheries using Gavaris general
linear model. Second, resource evaluation is performed by using
vessel-buyback program data, and also CPY model based on
exponential growth function is applied. In order to derive the effect
of the vessel-buyback program, the MSY with the vessel-buyback
program is compared with the MSY without the vessel-buyback
program. Third, we compare the resource recovery level in the
dynamic aspect using the Hamiltonian method of present wvalue
based on the growth of fishery resources and the exponential
growth model. Finally, we compare and analyze producer surplus

under the equilibrium of the MEY and the OA using bioeconomic

_Vi_



model.

In conclusion, the vessel-buyback program has shown an increase
in resource growth and an economic improvement for the remaining
fishermen. The result shows that the remaining fishermen is able to
abtain an increase in producer surplus of about 65% due to the

vessel-buyback program.
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X guds
A9 | 4= v ey 78 79 80 81 | 13 14| 15/ d1| d2
1 78 587.0874 63752 1| 0 05 O 0O 0, 0 11 0
1 79 492.8523 6.2002 | 0| 1| 0 O 0O/ 0, 0 11 0
1 80 422.2027 6.0455| 0| 0| 1| O 0O/ 0, 0 11 0
1 81 433.8284 6.0726 | 0, 0| 0| 1 11 0 0] 1] O
1 11 28.3151 33434 0, 0 O 1 0O/ 0, 0 11 0
1 12 27.7662 33238 | 0| 0 0 O 0O/ 0, 0 11 0
1 13 24.8764 32139 0] 0 05 O 11 0 0] 1] O
1 14 23.1221 31408 | O O O] O O/ 1, 0 11 0O
1 15 25.9524 32563 | 0| 0 0 O 0O 0 11 11 0
2 77 549.8585 6.3097 | 0| O 040 0O/ 0 0 O] 1
2 78 227.1230 54255 | 1] 0 0} O 0O/ 0 0 0] 1
2 79 243.0801 54934 | 0| 1| 0, O 0O/ 0 0 O] 1
2 80 251.9675 55293 | 0| 0| 1| O 0 0 O O] 1
2 81 355.0697 58723 | 0| 0| 0| 1 11 0] 0] O 1
2 11 30.3672 34134 | 0| O Of 1 0 0 O O] 1
2 12 32.6093 34846 | 0| 0f 0 O 0O/ 0 0 O] 1
2 13 28.3404 3.3443 |1 0| 0 0| O 11 0] 0] O 1
2 14 29.7328 3.3923| 0| 0, 0 O O/ 1, 0] 0] 1
2 15 25.7069 3.2468 | 0| 0| 0 O O/ 0 1] 0] 1
3 77 452.9347 6.1157| 0| 0 OF O 0O/ 0, 0 0 O
3 78 204.2847 53195 1112010 0 0O/ 0, 0 0 O
3 79 204.5776 53209 0| 14 0 O 0O/ 0, 0 0 O
3 80 170.6036 51393 0| 0| 1, O 0O/ 0, 0 0 O
3 81 237.5302 54703 0/ 0| O 1 11 0 0] 0] O
3 11 9.6987 22720 0/ 0 O] 1 0O/ 0, 0 0 O
3 12 9.3615 22366 0] 0 0 O 0O/ 0, 0 0 O
3 13 8.4410 213311 0] 0 0 O 11 0 0] 0] O
3 14 8.9617 21930 0] 0 0 O 0O/ 1, 0 0/ O
3 15 7.8415 205941 0] 0 0 O 0O/ 0 11 01 O
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Aot ek o] F-%5 A4 #o] 4764992 1% o4 3ol A

<E IV-3> o{dZAH AL Al Al Gavarise GLM AA Z 31}

Variable Coefficient | Std. Error | t-Statistic Prob.

C 6.0337 0.1661 36.6168 0.0000
1978 -0.7697" 0.2292 -3.3586 0.0012
1979 -0.8049" 0.2292 -3.5122 0.0008
1980 -0.9050""" 0.2292 -3.9492 0.0002
1981 /18 0.2292 -2.9294 0.0045
1982 =0.9424" 0.2292 -4.1125 0.0001
1983 -1.1853"* 0.2292 -5.1723 0.0000
1984 -1.4306™ 0.2292 -6.2429 0.0000
1985 -1.2953"* 0.2292 -5.6523 0.0000
1986 <5721 0.2292 —6.8605 0.0000
1987 -1.8462"*" 0.2292 -8.0565 0.0000
1988 -2.0950" 0.2292 -9.1419 0.0000
1989 -2.0533"* 0.2292 -8.9600 0.0000
1990 -2.2216™ 0.2292 -9.6944 0.0000
1991 -2.4031" 0.2292 -10.4864 0.0000
1992 -2.6881"" 0.2292 -11.7302 0.0000
1993 -2.5030"" 0.2292 -10.9225 0.0000
1994 -2.7039" 0.2292 -11.7990 0.0000
1995 -2.9575" 0.2292 -12.9057 0.0000
1996 -3.1476" 0.2292 -13.7353 0.0000
1997 -3.0509"* 0.2292 -13.3133 0.0000
1998 -3.1066"" 0.2292 -13.5564 0.0000




Variable Coefficient | Std. Error | t-Statistic Prob.
1999 -3.1135" 0.2292 -13.5865 0.0000
2000 -3.3049" 0.2292 -14.4219 0.0000
2001 -3.5038"* 0.2292 -15.2898 0.0000
2002 -3.6924" 0.2292 -16.1126 0.0000
2003 -3.8898"" 0.2292 -16.9743 0.0000
2004 -4.0412" 0.2292 -17.6347 0.0000
2005 -3.5594" 0.2292 -15.5322 0.0000
2006 -3.6842"* 0.2292 -16.0770 0.0000
2007 -3.5083"* 0.2292 -15.3114 0.0000
2008 -3.4274" 0.2292 -14.9564 0.0000
2009 .43 Y 0.2292 -14.8687 0.0000
2010 -3.3980""" 0.2292 -14.8282 0.0000
2011 -3.4668"" 0.2292 -15.1282 0.0000
2012 -3.4614" 0.2292 -15.1046 0.0000
2013 9793 0.2292 -15.6191 0.0000
2014 35677 0.2292 -15.5686 0.0000
2015 -3.6222" 0.2292 -15.8065 0.0000
D1 0.6758" 0.0636 10.6326 0.0000
D2 0.5024 0.0636 7.9045 0.0010
R-squared 0.9617 Mean dependent var 3.8974

Adjusted R—squared 0.9415 S.D. dependent var 1.1601
S.E. of regression 0.2807 Akaike info criterion 0.5661
Sum squared resid 5.9867 Schwarz criterion 1.5340
Log likelihood 7.8836 Hannan-Quinn criter. 0.9591
F-statistic 47.6499" Durbin-Watson stat 0.4655
Prob(F-statistic) 0.0000
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Aol 37 Fadtolde] AdEay @ BAH g3ks FHHEL
A 197TTARE 201597k o A A o] AldlE Ao ARE 2E

dorh. $AHoR ot mEseel 4A94E 2Adn
o) M7 E AR ] A3 o] <l 2004 3E 2015E A o] M-S o] =
shel oluzAAle]l AAHA FEe A FARNE AR A

th oMY A E A 6/dB) AEE o] &3] Forescasting

o

9Tt 7hgste] 2004 e] oAl WA E HAA BAH of
ga

g% Hom yeygt Ry MuEES ousi: AAAS(R)=
095062 3o Mdm#o] oF 95% %2 YEelygrorn AE AAASF

<E IV-4> o{MZHAIH o|AH Al Gavarise GLM AA Z 3}

Variable Coefficient Std. Error | t-Statistic Prob.
C 6.0531"" 0.2092 28.9301 0.0000

13) AAXAHALY A QA RS Ao AaHS =37] 9ske], 2004 <
AAree 1998 KB 20037441 9] AR E, 20050 9] AAHS o =E u=
1999»3_ E 200437121 9] A5 E o] &3to] wkEAHom 2015W7A] o] Ak
a oﬂ':l‘c’]' q



Variable Coefficient | Std. Error | t-Statistic Prob.
1978 -0.7697"" 0.2886 -2.6669 0.0093
1979 -0.8049™ 0.2886 -2.7889 0.0067
1980 -0.9050""" 0.2886 -3.1359 0.0024
1981 -0.6713" 0.2886 -2.3261 0.0227
1982 -0.9424"" 0.2886 -3.2656 0.0016
1983 -1.1853™ 0.2886 -4.1071 0.0001
1984 -1.4306"" 0.2886 -4.9573 0.0000
1985 -1.2953"* 0.2886 -4.4883 0.0000
1986 A ERI1Y 0.2886 =5.4476 0.0000
1987 -1.8462"" 0.2886 -6.3974 0.0000
1988 -2.0950""" 0.2886 =7.2592 0.0000
1989 L35 0.2886 -7.1148 0.0000
1990 216" 0.2886 -7.6979 0.0000
1991 =2.4031** 0.2886 -8.3268 0.0000
1992 -2.6881"" 0.2886 -9.3145 0.0000
1993 -2.5030"" 0.2886 -8.6732 0.0000
1994 —2.703058 0.2886 -9.3692 0.0000
1995 -2.9575 0.2886 -10.2480 0.0000
1996 -3.1476"" 0.2886 -10.9067 0.0000
1997 -3.0509"" 0.2886 -10.5716 0.0000
1998 -3.1066"" 0.2886 -10.7646 0.0000
1999 -3.1135™ 0.2886 -10.7885 0.0000
2000 -3.3049"" 0.2886 -11.4519 0.0000
2001 -3.5038"" 0.2886 -12.1411 0.0000
2002 -3.6924"" 0.2886 -12.7944 0.0000
2003 -3.8898™" 0.2886 -13.4786 0.0000




Variable Coefficient | Std. Error | t-Statistic Prob.
2004 -3.9709"" 0.2886 -13.7596 0.0000
2005 -3.7760"" 0.2886 -13.0840 0.0000
2006 -3.8234"" 0.2886 -13.2484 0.0000
2007 -3.8575"" 0.2886 -13.3666 0.0000
2008 -3.8916"" 0.2886 -13.4847 0.0000
2009 -3.9257" 0.2886 -13.6028 0.0000
2010 -3.9598"" 0.2886 -13.7210 0.0000
2011 -3.9939"" 0.2886 -13.8391 0.0000
2012 -4.0280"" 0.2886 -13.9573 0.0000
2013 -4.0621"" 0.2886 -14.0754 0.0000
2014 -4.0961"" 0.2886 -14.1935 0.0000
2015 302" 0.2886 -14.3117 0.0000
D1 0.6510"" 0.0800 8.1336 0.0000
D2 0.6188"" 0.0800 7.7306 0.0000
R-squared 0.9506 Mean dependent var 3.7745

Adjusted R-squared 0.9246 S.D. dependent var 1.2868

S.E. of regression 0.3535 Akaike info criterion 1.0273

Sum squared resid 9.4946 Schwarz criterion 1.9952
Log likelihood -19.0958 Hannan—-Quinn criter. 1.4203

F-statistic 36.5398"" Durbin-Watson stat 0.2535

Prob(F-statistic) 0.0000
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A 2 AHMSE, Mean Square Error)®t #3142 AHMAE, Mean
Absolute Error)E =F38to] Z4zhe] exm oA 7Hd A2 Jo A
ARE S A s ok gtk
<#F IN-5>& w3 CPUEE 283 AdIddrdeied JA8dR
=

Po] BARR|W, <E N-6>% AFTFH o

2o},
<E IV-5> My nge EMXRE
o Schaefer Schunute WH
= | y |l»m X Y| x X S X X,
1977 -0.74 | 505.01 | 242385.63 | -052 | 684.50 | 173962.43

1978 | -0.59 | 32552 | 310808.82 | -0.08 | 312.70 | 313089.01 | -0.08 | 32552 | 310808.82

1979 | -0.10 | 299.89 | 315369.20 | -0.11 | 283.83 | 314414.23 | -0.11 | 299.89 | 315369.20

1980 0.06 | 267.78 | 313459.27 | 0.22 | 300.96 | 320098.00 0.25 | 267.78 | 313459.27

1981 | -0.02 | 33413 | 326736.74 | -0.26 | 295.83 | 357663.60 | -0.23 | 334.13 | 326736.74

1982 | -0.26 | 257.53 | 388590.47 | -0.24 | 230.10 | 43055245 | -0.21 | 257.53 | 388590.47

2011 | -0.03 | 20.66 | 6411552.61 | 0.01 20.81 | 630919347 0.01 20.66 | 641155261

2012 | -0.04 | 20.95 | 6206834.34 | -0.10 19.93 | 667992248 | -0.10 20.95 | 6206834.34

2013 | -0.06 | 1891 | 715301061 | 0.01 19.02 | 6966090.22 0.01 18.91 | 7153010.61

2014 | -0.02 | 19.13 | 6779169.84 | -0.05 18.63 | 673173112 | -0.05 19.13 | 6779169.34

<¥E IV-6> X|xE2ge BEMIZ
. Fox CYP
Y X1 X2 Y X1 X2
1977 5.79 653 484771.25




A Fox CYP
Y X, X, Y X, X,

1978 -0.59 5.79 310808.82 5.70 5.79 626178.02
1979 -0.10 5.70 315369.20 5.59 5.70 628328.46
1980 0.06 5.59 313459.27 5.81 5.59 640196.00
1981 -0.02 5.81 326736.74 5.55 5.81 715327.21
1982 -0.26 5.55 388590.47 5.31 5.55 861104.91
2011 -0.03 3.03 6411552.61 3.04 3.03 12618386.95
2012 -0.04 3.04 6206834.34 294 3.04 13359844.95
2013 -0.05 294 7153010.61 2.95 294 13932180.45
2014 -0.02 295 6779169.84 2.90 2.95 13463462.25

<E N-7>E 57H4 JouRdge B4 ARE aokd AOE,

CYPR &9 R?= 09711, R*:= 09695% Ltebu} walo] dmeo] of

97%¢] Ao w A= mlW CYPRES #1935 Umx mae R2¢}

Ao FR¥ UL

<E IV-7> 71 oMy 24 Hnt

= C Xl X2
24 2 R® F-stat. | Coefficient | Coefficient | Coefficient
A (7*) | (Prob) t stat. t stat. t stat.
(Prob.) (Prob.) (Prob.)
» -0.1681" 0.0001 0.0000
0.1939 | 4.0883"
Schaefer 37 -2.0414 -0.2204 1.6171
(0.1464) | (0.0256)
(0.0490) (0.8269) (0.1151)
» -0.0649 0.0006 0.0000
0.1651 | 3.4597
Schunute 38 -0.6409 -1.1101 1.0718
(0.1174) | (0.0426)
(0.5258) (0.2745) (0.2911)
» -0.0970 -0.0003 0.0000
0.1780 | 3.7900*
WH 38 -1.1150 0.4592 1.4280
(0.1310) | (0.0323)
(0.2580) (0.6487) (0.1618)




o C X, X,
7 ; R’ F-stat. | Coefficient | Coefficient | Coefficient
;_:i (}_32) (Prob.) t stat. t stat. t stat.
(Prob.) (Prob.) (Prob.)
» -0.0500 -0.0258 0.0000
0.1963 | 4.1527"
Fox 37 -0.1448 -0.3904 0.6039
(0.1490) | (0.0243)
(0.8857) (0.6986) (0.5499)
0.8142" 0.8123*" -0.0000
0.9711 | 589.0589™
CYP 38 2.0082 10.7987 -1.5106
(0.9695) | (0.0000)
(0.0524) (0.0000) (0.1399)
1. Schaefer®&: C=r, X —q—; X, =q
2. Schunute®3: C=r, X, = q:{’ X, =¢q
3. WHEE: O=r X, = qu, X,=q
T4, Fox®¥: C= rln(qk) Xi=rX,=q
— — 2'SlG q
3 B~ . — W
'r‘5 CYPE H. C= 2+ ln(qk) X1 25,7 X2 24,
F6 ok, wk owxxs ZFZE 10%, 5%, 1% ool FAASE FoFgS
of v gk,
<E N-8>2 571A9] dqAAEE e o= Hrlsles MAESH

Aztoltt, CYPE¥S MAEE 36649, MSE+:
2,002,216,0232 7}4 ko m  Schaefer 2¥ S MAEE 2,555,215,
MSEE 8288623,902,745% 74 & Ao =2 ettt <xF V-6>3
<E NV-7>, <& V-8>9] AxE Fgslo] 57 2y /M JojAy
71z3% CYP

MSEE F43

ARG hed B 8T BFoz A5HLET

2ol 7bg AFsrin

<E IV-8> JHYH Aoy =d@el MAE, MSE &4 Z 1}

23 MAE MSE
Schaefer 2,595,215 8,288,623,902,745
Schunute 326,057 122,771,269,952

— 48




2y MAE MSE
WH 363,251 199,029,456,723
Fox 110,505 12,907,694,065
CYP 36,649 2,002,216,023
mn ~ 2
ZJ Rd Y(vi-v)
=1 MAE= —7 MSE=-‘="1
n n

F2 Ve AAANEE dea, Ve 289 AdES v g,

n< 1977720151 ¢ A= S vERIT

ol dugo] oF 97% 2 FAHEJTE L3 F-TAl&Fo] 589.0589%2
1% #9945 slolA #9938 Aoz vehyth o dzkzo] A E XA

Ao A AwEw RIS 098208 UEwon R1:=
09810%2 =3 Mmeo]l oF 98% ALE& =4 velyth =3 F-%
Al FFo] 95598212 1% o4 tollAl Golet Aoz eyt

<E IV-0> O{MZHAIY REY CYPRE B4 #If

C X, X,
2 3 R? F-stat. Coefficient | Coefficient | Coefficient
- (B (Prob.) t stat. t stat. t stat.
(Prob.) (Prob.) (Prob.)
7= 0.8142° 0.8123"* -0.0000
M 0.9711 | 589.0589"*
AH4 2.0082 10.7987 -15106
(0.9695) (0.0000)
Al 33 (0.0524) (0.0000) (0.1399)




Coefficient
t stat.
(Prob.)

-0.0000
-1.655
(0.1069)

t stat.

(Prob.)
0.8325"
12.4182
(0.0000)

Coefficient

1.9641

0.7049
(0.05750)

t stat.

Coefficient
(Prob.)

F-stat.
(Prob.)
(0.0000)

R2

(7)

0.9820 | 955.9821""
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