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Analyzing the Dynamic Productive Efficiency of
Large Purse Seine Fishery in Korea

Ju—Nam Seo* and Do—Hoon Kim**

Abstract

This study is aimed to estimate a dynamic productive efficiency by vessel of large purse seine fishery and
analyze changes of them over times using a window/DEA method. In addition, based on estimation results,
it aims to suggest production management implications for an viable development of fisheries.

Results indicated that an annual efficiency change of large purse seine fishery was estimated at 0.77 for
2007~2008, 0.83 for 2008~ 2009, and 0.77 for 2009~ 2010, showing a decreasing trend. As returns on
sales of vessels of large purse seine fishery showed a decreasing trend, the degree of efficiency of a vessel
might be closely related to the fishing profitability.

The Window/DEA method was used in this study to estimate the efficiencies of vessels for large purse
seine fishery. This method is well known and widely used to analyze the dynamic efficiency and it can
provide useful implications for management of input factors. As a limitation of this study, it was not able to
provide detailed management ways to reduce inefficiencies. However, they can be investigated with data on

managerial factor, human factor, distribution factors as a future study.

Key words : Window DEA, Dynamic Productive Efficiency, Large Purse Seine Fishery, Fishing capacity,

Fisheries management

1. =2 Plan of Action for the Management of Fishing
capacity)©] 1999 FAO©] oj3f el e o] & =
o] 82 o] g5t A A % 7] Z(International ARoz o5 Hajof gt Halo] Frf=

a4 12012 69 4 ZFAIAF 20124 69 14Y A 201249 69 18Y

T2 =82 a1 AT (RP-2012-EC-001) 9] ]l 0 2 =3 =] 9] 2.

*L AR 7] 4 7 o AL E|(051-720-2162, bada79@nfrdi.go.kr)

k=t Y 2 AFEEY 7] 4 7 9 Al E] (Corresponding author : 051-720-2161, delaware310@nfrdi.go.kr)

7117



A

N

Ttk o) 19959 Al Ake]

rd o

(Code of conduct for responsible fisheries)” o]
st 71 o 2 1}9) o] B 5 (over-capacity) 7T 4

| Zbe o] o] 85 S 5aL
A

L
ol

N

o0,
:12
ol

J

ol

)
ﬂi

o -HN'
mlo
:\9
r
B
o
ok
2
g
b o

ofi
o)

(R A
[CRE:]
i)

i)

o)
=
ox,

o)

2
Q
ol
of
i)

B

e
oo
2 ok
o
ol
el
fo £
o et
x4l
M =
o)
2 r_\:.l
=TI
o o @
(RN 1

[ s
\

ox ;{Eﬂl

=2

Sl

uE oo
2
ok
rr
=
ofth
1204
o
o
filjo
)
o
|o
fu

L g
>
¥

v L o
fu)

N

0%

>

>,

o

ox

)i
o pr
of ol

)

ox | it
rE
Do o H

o Rt e Lo
>
of 2 o

Mo 1% 2
O_>L r_\::l‘

> fr o

©
olN
=
W ot

ox M
[

g do f

o
=
N

)

o o 2 kI o

e r
nqo
.L4

1

4

rE
"o

w)

o5}

rr

D2 oo N oo o o U
9|L

ol
ol

=
off .
)
i)

_?L
o m

fr
’;:H‘OZ‘.I.H

i)

o

ox 2

Sh Z ol
5
Ke]
£,
@ F
oZ
o
2
oX,
>
4>
il
©

1%
-2
-
H1
bu
ru
52
o
T
o,

32 off

§
o
2

= olmg Yo AAE
# %ol 7hs ¥ SFA(Stochastic
Frontier Analysis) 7] & o] &3t A+ = LEY
o gleh,

elE EeA BA7E S Aol v g =

AU £ oo ot

ZE] o(frontier) & FA5to] &AL ZAe=
Aoz Fol7l AL sthof| A AP EE o] Ao
A AT 3] ok A A S HaEEH A A
oz g olefd Ay v a g 71EH
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3 k71 7k Feke] diolE & o] §38to] A= -9 2 2| - | - el

Zep2 /MEE A 4 4= 71702 19 ’ S R N D
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Window/DEA B Ao A= a84 9 IS A (2% 1) Window DEA 2%

HA A= -] 71 7F 158 p7hA] pn7l €] DMU

E ddeR s, b3S £ WA A=A ADMUQ| &= pnf 2 F7tsk7] mj&olth & A
7r 2% p+17kA pn7f o) DMUS ti/d .2 52 DEA 242 913t 2|4 DMU) 'I'“N =9
FoRA T I FR o] FEt mpA e AE 4o) b mo| ;AR R 4] 52759l B S o)
S7HA BIbelhs otk L A E HIF O R 2 2] 3)& W= sl of shi(Coopers et al. 2000)
2 DMUS| A& A ) FAL A, HE 52 B

Ha}7) k.

T 3F Window/DEA E-4]-2 =9] @ 49} A}
9] Z20f |8 DMUS] 47} F5-a1 7] b2
& 5HA A E T, o] = A A DMUS] 427} n7f HAFT=ddAgsd aso 270 AdS
A A A= G pR AAT A F Al A Z 2007 5-E] 2010 71| 4W7F 2 ALSH

i

d

N>max{mXx,3(m+s)} 3)

(1) HEA0{R DMUS £2) 2l AS814(20108)

DMU A AHE) 4 upe 4= A A=Y | TACE)
1 8,203 129 2,400 21 18,900 6,880
2 6,961 128 2,400 25 18,450 5,880
3 6,823 129 1,170 27 18,040 5,880
4 9,769 129 1,170 25 21,470 6,880
5 3,371 81 1,250 27 8,040 3,880
6 9,436 129 2,400 24 17,375 6,880
7 9,022 129 1,170 26 7,750 7,880
8 7,776 129 2,400 19 17,709 5,880
9 9,508 129 1,170 20 13,000 6,880
10 8,223 129 1,080 22 12,700 6,880
11 8,697 129 2,000 26 15,690 6,880
12 8,683 129 2,000 16 19,550 7,880
13 6,819 127 2,000 28 15,260 5,880
14 6,077 129 2,400 21 17,870 4,880
15 7,131 129 1,170 25 12,570 5,880
16 5,297 129 2,100 24 18,610 4,880
17 7,861 124 1,000 25 18,780 5,880
18 6,757 129 1,170 26 17,205 5,880
19 7,249 129 1,600 24 17,300 5,880

20 8,768 129 2,200 24 22,470 6,880
21 7,705 129 1,170 22 19,050 5,880
22 6,914 129 1,170 25 17,880 4,888
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Ao A 11 27} 9l ok(Kirkley et al., 2003)
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2 2t 2 Aol A= A
0119 o} g B8 A ehE BE] F
5] -8 0] 3 ZF(TAC : Total Allowance Catch)2 A}
A2Fo] o 2] ¥ Z=(proxy variable) 2 A}-&3} % T}
o= %380l 2ol o A 5o] o T 4 Y=
& U E R iAo 2o 2 SE3 9
n 5 7HA 7] w2

SR AT I 2] kel F A S A

H ™ 2007¢ 156 & AR Al ZFS & 2009
ol &= 2253 E7LR] AJAro] Z7}181¢] 1, 2010
Hof = 1674 A t}. 20108 7] =
ol Mg B g B4 1268, ¥

(E 2) tigMgoid

>~

RER

>

M

ol e 2 1663018, Wit e 24d 02 2ALE
otk A e WM el 15 o] TACS] 4
20074 98,400 of A] 2009\ 144,480 © 2 =
7}81 9 0, 20104 o] = 135368 © 2 % AL
Atk

Skiy
=
E%“ (TE technical efﬁc1ency) 0.86, =714 8
vfejr*é (PTE, pure technical efficiency) 0.91, 7 2 &

£ 4 (SE, scale efficiency) 0.942 e} T} £ 3]
T"uaq B BEH(CCREY) SHoflA a2 9l
ke & 57§(DMU4, 7, 9, 11, 12); IEPSh ks el
o, o) Hg HMSK(BCCR ) oA A&
Aol A& = 107](DMU4, 6, 7, 8, 9,10 )&

DMU TE PTE SE RTS Rl
1 0.89 0.90 0.99 IRS —
2 0.88 0.98 0.89 IRS -
3 0.78 0.80 0.98 IRS -
4 1.00 1.00 1.00 CRS 3
5 0.53 1.00 0.53 IRS 2
6 0.98 0.98 1.00 CRS -
7 1.00 1.00 1.00 CRS 5
8 0.84 0.84 1.00 CRS —
9 1.00 1.00 1.00 CRS 9
10 0.87 0.87 1.00 CRS -
11 1.00 1.00 1.00 CRS 4
12 1.00 1.00 1.00 CRS 2
13 0.80 0.85 0.94 IRS —
14 0.70 1.00 0.71 IRS -
15 0.82 0.87 0.95 IRS -
16 0.58 0.59 0.99 IRS —
17 0.93 1.00 0.93 IRS —
18 0.90 1.00 0.90 IRS 1
19 0.91 1.00 0.91 IRS 6
20 0.90 0.90 1.00 CRS —
21 0.80 0.80 1.00 CRS —
22 0.73 0.73 1.00 IRS -
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DMU 2007~2008 | 2008~2009 | 2009~2010
1 0.66 0.85 0.83
2 0.79 0.89 0.75
3 0.85 0.95 0.79
4 0.83 0.81 0.84
5 0.33 0.34 0.43
6 0.86 0.92 0.87
7 0.85 0.90 1.00
8 0.83 0.96 0.83
9 0.92 0.94 0.91
10 0.93 1.00 0.88

11 0.74 0.85 0.81
12 0.94 0.99 0.90
13 0.72 0.71 0.63
14 0.61 0.73 0.67
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19 0.63 0.73 0.73
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2495 AAEY =, SD+= 2 =92 FH
2}, LDY+= ZF DMUS| 5 A= a-&4 gk 2o
% g, LDP= AA 717 284 4] H gk
I 244k e] 2ol & vt SD, LDY 9 LDP
HEGSFE &0 IAHAJ AR E 5
Atk

24 A5 4w 2 DMU4¢ DMU9+= SD,
LDY, LDP B 5 A Uet} 7 A= -9 88
g, dxd 584, A 7I1zte] a&4dol 7+
FH A Ao FekE ot 3 DMU32 SD,
LDY ¥ LDP 2% =4 ey 2849 W3t

7h b 23 ERA ARl Ao A
71 9)o]| = DMUI, DMU219] 7 £ LDY = WA
vhel it o SD 9 LDP7} A vrebiol] whel
AAA aado S e Aoz F7t

g},

(E4) iU s=49| ey EMZnt
DMU SD LDY LDP
1 0.10 0.03 0.19
2 0.07 0.07 0.14
3 0.08 0.10 0.16
4 0.02 0.05 0.03
5 0.06 0.04 0.10
6 0.04 0.03 0.07
7 0.08 0.07 0.15
8 0.07 0.03 0.13
9 0.02 0.03 0.03
10 0.06 0.01 0.12
11 0.06 0.05 0.11
12 0.04 0.02 0.08
13 0.05 0.06 0.09
14 0.06 0.02 0.12
15 0.04 0.05 0.09
16 0.07 0.04 0.13
17 0.05 0.07 0.10
18 0.05 0.08 0.08
19 0.06 0.05 0.10
20 0.06 0.07 0.11
21 0.11 0.01 0.21
22 0.05 0.06 0.09
Average 0.06 0.05 0.11
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