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Economic Analysis on Impacts of the Korean Anchovy Boat Seine Fishery
Coping with Changes in New Market Environment

- Focused on duty-Free Oil -

Sang-Don Yun

Department of Applied Economics, The Graduate School,
Pukyong National University

Abstract

The purpose of this study is to analyze an economic effect of the Korean
anchovy boat seine fishery, dealing with changes in new market
environment by focusing on a duty—free oil.

This study utilizes the Clarke-Yoshimoto-Pooley (CYP) model which is
an exponential surplus production model based on Gompertz growth
function. The maximum sustainable yield (MSY) and fishing efforts (Fusy)
in the level of the MSY are estimated by the CYP model. The bioeconomic
model with market parameters, such as price and unit cost is based on
CYP model and the bioeconomic model can estimate not only the maximum
economic yield (MEY) and open access yield but also the fishing efforts in
the level of the MEY and the open access yield. In addition, this study
produces changes in producer surplus of the anchovy boat seine fisheries
under open access and sole owner according to the duty-free oil support
reduction.

As results of the study, if the duty—free oil support is prohibited, the oil
price which fishermen have to pay will increase and then the producer
surplus of the anchovy boat seine fisheries will decrease. Increasing the oil
price makes fishermen who are not able to manage their business resign
themselves from their fishing ground. However, when fishing efforts of the
anchovy boat seine fisheries are reduced less than Fysy this study shows

that the stock of the anchovy will increase.
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<E Il-1> 7| MAsatolgel Hx ofZol thst A mato|gf
o Z) & AYF v g oY ug  AXR A3
= (# 9) (m: %) (c 2Y/mE) (o Dke)
2013 226,611,730 93.3 1,174 1,593
2014 235,424 927 979 1,178 1,739
3t 231,018,328 95.6 1,176 1,666

A7 AR Zafo] QA Bl AL, 2015~2016; 8 kA sl RS A A B, 1976 ~2016.

o <% M-2>¢ 2
AgE WAG Wate] e addadelge A o

Fak-el 2016
HuA AgE ol &3tk <E IM-2>00A HEo] f-Evet 7dddT
olflel WHAF T A 2013~20149 Ft oF 2719 doR FE LA HF
£ Mgt dee 29T 5 Aok
<E I-2> 7| A To| o] SE=HE HHR 3=
(9l A 9)
A= 17 A7 Chua A
2013 28,170,146 52,928 164,522 28,387,506
2014 25,523,496 42,691 163,593 25,729,781
3 26,346,821 47,309 164,057 27,058,688

A YA FA AW BE Asolle] PR 2 o)

olo

HERE 494, 2016.
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<E WI-3> "UX& &5t 7| A Lo 28 M ZHIf
=3 asf B 34
C Effort
X 2

4 Rd.Sta‘;'. F stat. Coefficient Coefficient

(adj. R (Prob.) (Prob.) (Prob.)

joye 0.7661 121.1918 1912.762 -0.0068

b (0.7598) (0.0000) (0.0000) (0.0000)

22 0.7389 104.7006 2169.3816 0.0000

T (0.7318) (0.0000) (0.0000) (0.0000)

=l

) 2 AH(MAE, Mean Absolute Error)E F43stdtt. 4 Z3, CYPEE

o] MSE7} 625,247,834, MAE”7} 31,281 24 5379 dodALxwsd & 714
< AoE BAE CYPEZEY oFHo| 7P 573 AS=E YEyT

Wetd B ATl A5ged mHd CYPRES A gt

ol

<E 4> HEESE 28 55 X2
Schaefer Schnute WH

Y X1 X2 Y X1 X2 Y Xl XZ
1976 -0.12 1864.25 39264 -0.12  1980.59 33635
1977 -0.01 174791 44892 0.10 1841.88 51877 0.11 174791 44892
1978 0.01 1935.85 58861 -0.08 1858.73 59946 -0.08 1935.85 58861
1979 -0.12 1781.62 61031 -0.18 1636.51 65262 -0.16  1781.62 61031
1980 -0.03  1491.39 69492 0.12 1585.23 68853 0.13  1491.39 69492
1981 -0.03  1679.07 68214 -0.20 1526.61 70223 -0.18  1679.07 68214
1982 -0.24 1374.16 72232 -0.30 1196.63 74101 -0.26 1374.16 72232
1983 -0.14 1019.11 75969 0.06 1050.64 83385 0.06 1019.11 75969
1984 -0.10 1082.17 90801 -0.31 938.49 100090 -0.27 1082.17 90801




Schaefer Schnute WH
Y X4 X5 Y X4 X5 Y X4 Xy
1985 0.09 79481 109378 0.43 100851 114453 0.54 79481 109378
1986 0.00 122220 119527 -0.42 101251 130274 -0.34 122220 119527
1987 -0.45 802.82 141020 -0.48 648.90 143582 -0.38 802.82 141020
1988 -0.23 49498 146144 0.15 536.01 149145 0.17 49498 146144
1989 0.03 577.04 152145 -0.08 554.76 156668 -0.08 57704 152145
1990 -0.07 53248 161191 -0.05 51830 165272 -0.05 53248 161191
1991 -0.03 504.12 169352 0.00 504.10 163093 0.00 504.12 169352
1992 0.45 504.09 156834 0.64 730.77 163324 0.90 504.09 156834
1993 -0.01 95745 169814 -0.69 71884 207567 -0.50 957.45 169814
1994 -0.40 480.24 245320 0.17 525.73 244934 0.19 480.24 245320
1995 0.05 571.22 244588 -0.07 552.52 236359 -0.07 571.22 244588
1996 0.02 533.82 228129 0.11 564.02 219900 0.11 533.82 228129
1997 0.02 594.23 211670 -0.07 574.46 211837 -0.07 594.23 211670
1998 -0.10 554.69 212004 -0.14 51856 201114 =0.13 554.69 212004
1999 -0.17 482.44 190224 -0.21 436.28 189062 -0.19 482.44 190224
2000 0.01 390.11 187899 0.23 441.21 189415 0.26 390.11 187899
2001 0.08 492.31 190930 -0.05 479.18 192108 -0.05 492.31 190930
2002 0.23 466.05 193286 0.42 587.67 190908 0.52 466.05 193286
2003 0.06 709.30 188529 -0.25 631.44 188218 -0.22 709.30 188529
2004 0.00 55359 187906 0.25 632.64 186146 0.29 55359 187906
2005 0.15 711.69 184386 0.08 74171 184089 0.08 711.69 184386
2006 -0.10 77173 183792 -0.32 666.66 185665 -0.27 77173 183792
2007 -0.01 561.59 187538 0.30 661.30 189302 0.36 561.59 187538
2008 0.04 761.01 191065 -0.19 695.52 184263 -0.17 761.01 191065
2009 0.02 630.03 177460 0.22 705.80 181340 0.24 630.03 177460
2010 0.08 78157 185219 -0.03 770.57 190140 -0.03 78157 185219
2011 -0.09 75958 195061 -0.16 704.46 195061 -0.15 759.58 195061
2012 -0.07 649.35 195061 0.03 658.63 194063 0.03 649.35 195061
2013 0.02 66791 193064 0.00 669.42 196443 0.00 66791 193064
<E -5 X&+™ 28 =3 K=
Fox CYP
Y X 1 Xg Y Xl XZ

1976 7.47 7.59 78527

1977 -0.01 7.47 44892 757 747 103753

1978 0.01 7.57 58861 7.49 757 119892




Fox CYP
Y X1 X2 Xl XZ
1979 -0.12 7.49 61031 7.31 7.49 130523
1980 -0.03 7.31 69492 7.43 7.31 137706
1981 -0.03 7.43 68214 7.23 7.43 140446
1982 -0.24 7.23 72232 6.93 7.23 148201
1983 -0.14 6.93 75969 6.99 6.93 166770
1984 -0.10 6.99 90801 6.68 6.99 200179
1985 0.09 6.68 109378 7.11 6.68 228905
1986 0.00 7.11 119527 6.69 7.11 260547
1987 -0.45 6.69 141020 6.20 6.69 287164
1988 -0.23 6.20 146144 6.36 6.20 298289
1989 0.03 6.36 152145 6.28 6.36 313336
1990 -0.07 6.28 161191 6.22 6.28 330543
1991 -0.03 6.22 169352 6.22 6.22 326186
1992 0.45 6.22 156834 6.86 6.22 326648
1993 -0.01 6.86 169814 6.17 6.86 415134
1994 -0.40 6.17 245320 6.35 6.17 489908
1995 0.05 6.35 244588 6.28 6.35 472717
1996 0.02 6.28 228129 6.39 6.28 439799
1997 0.02 6.39 211670 6.32 6.39 423674
1998 -0.10 6.32 212004 6.18 6.32 402228
1999 -0.17 6.18 190224 5.97 6.18 378123
2000 0.01 5.97 187899 6.20 5.97 378829
2001 0.08 6.20 190930 6.14 6.20 384216
2002 0.23 6.14 193286 6.56 6.14 381815
2003 0.06 6.56 188529 6.32 6.56 376435
2004 0.00 6.32 187906 6.57 6.32 372292
2005 0.15 6.57 184386 6.65 6.57 368178
2006 -0.10 6.65 183792 6.33 6.65 371330
2007 -0.01 6.33 187538 6.63 6.33 378603
2008 0.04 6.63 191065 6.45 6.63 368525
2009 0.02 6.45 177460 6.66 6.45 362679
2010 0.08 6.66 185219 6.63 6.66 380280
2011 -0.09 6.63 195061 6.48 6.63 390122
2012 -0.07 6.48 195061 6.50 6.48 388125
2013 0.02 6.50 193064 6.51 6.50 392886




<E W-6> LojMAmY of52f ulm

23 MSE MAE
Schaefer 5,277,914,382 68,955
Schnute 21,828,117,448 79,276

WH 867,327,920 146,281

Fox 1,978,223,060 43,635

CYP 625,247,334 31,281

<E M-7> 71y Ad{YMTSE oFf
R? Stat,  nteTceRt o X,
ri (adi. R) t stat. t stat. t stat.
adi. R (Prob.) (Prob.) (Prob.)
0.14 0.0644 -0.4207 -0.0103
Schaefer 37
(0.02) (0.9490) (0.6766) (0.9918)
0.10 -0.1313 -0.1012 0.1870
Schnute 38
(0.01) (0.8963) (0.9200) (0.8528)
WH ad 0.44 2.4115 -2.790 -2.0146
(0.20) (0.0213) (0.0085) (0.0517)
0.15 0.5043 -0.5991 -0.1367
Fox 37
(0.02) (0.6173) (0.5531) (0.8921)
0.75 4.0679 2.4976 -3.1548
CYP 38
(0.73) (0.0003) (0.0033) (0.0033)
1. Schaefer 2%: C=a, X, = %, X, =q.
2. Schnute 23: C=a, X, = %, X, =q.
#3.WH 23%: C=a, X, = —, X,=q.

gk’
F4. Fox 28: C=aln(¢k), X, =a, X, =q.

= 2. 2a
5. CYP =38: C= 5+a In(gk), X,

_2—a
2+a’

__q
X 2+a’



CYP =8¢ B3 /dadTlde o F58AG(g), BHolFe] 8%
PN
o

Sg5eE (), BAe BANLEG)S FAH A8 Aan

Il—L

Z nR? gkol 4.8837, w988 o] 04302% UElL} ‘o] Eato] P AR

7HaE 5% FoFFolA Aggozn CYP R o]iAte] EA8HA

= AR AAHJY. w3 CYP 2389 A5 =740 &A=

AE s Hazk LM Test® &8 £ A3, LM Stat.o] 2.6299,

olgtEo] 0.2685% WERY} ‘Ap7)dde] EAg o = AN THEE 5% o
Foll A 7l1ztstel CYP R¥o| A7) dato]l EAlstA ¢ 3oz oA

<E M-7>0A BEZo] RE AF7F 1% oo =& foFoz Y
Eiu, ol AFEFH ¢ k oF FASE W FAAS AU e AL
2 dddt <F M-9>+= CYPEYIo =R F4H ¢ k
o 4 A3 dx9 294 HAE av 09105, FHFEEY ke 9

342942 =0 2 FA = Ak

<¥E II-8> CYP ¥ =& ZA1}
) Intercept F stat. White LM
R® Stat. X3 X,
5 () Stat. Stat.
) t stat. t stat. t stat.
(adj. R?)
(Prob.)  (Prob.) (Prob.) (Prob.) (Prob.) (Prob.)
. 0.75 4.0679 24976  -3.1548 533099  4.8837 2.6299
= (0.73) (0.0003)  (0.0033) (0.0033) (0.000) (0.4302) (0.2685)
—. _ 2a _2—a _q
FO=g Inlek), Xi=o =



<E IW-9> CYP 28 q, k, a FH=A|

W F3 X
q 0.00000559975
k 342,941,662
a 09105
—=. _X2 _2(1_—X'1) 2+a
T O YT Ty, k= exp(— /4.

G ARASH AN SdolN e F4 Az

CYP 539 A%4 og34e 348 W5E 4 ) thystel 374
HsEh AgHAAE Y F4A g k ok QAT A5 golmE A
G3 o HRHLe olFwmR(Me FFEA F FHORYEH MSYE F
A% 5 Ak 24 Avh NADAFAGE Fg s 1626017H, ¥y

.
114,873% 0], o]luf o] X, 126161 =02 YElTH ol 7|AAdAY
olglel H+ 3d olFn=ek 195982+ o] & 129893E 7 H| )
, 1 dg o g o a%ﬂﬂﬂlh+gm I s vERY O,
o] 8 &Fo] MSY & o]l 23} o] g4ejol Roz BAH,

1 O
=

<E II-10> Mel™ ZF& sloflAM FHE FUX|ZHOEZ F=H
F}WS Y YMS Y X]LIS Y
(=) () ()

F4 A 162,601 114,873 126,161
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