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Estimating the productive efficienct of distant-water longline vessels in

Pacific Ocean using a Stochastic Frontier Approach
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The purpose of this study is to analyze the efficiency of distant-water longline fishing vessels in the Pacific Ocean and

the gap in efficiencies among individual vessels. In order to estimate the efficiency, the dependent variable is set as an

amount of catch and independent variables include number of crew, number of hooks, number of vessel size, and vessels

engine power associated with fishing activities of distant water longline fisheries. Analytical result was shown as follows:

first, the average efficiency of distant-water longline fishing vessels in the Pacific Ocean was found to be 94%. Second,

the number of hooks were found to be statistically significant in each input variable and the appropriate control of the

number of hooks would be expected to have a positive effect on the efficiency. Third, the relationship between the age

of a vessel and the efficiency was not found statistically.
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e} (5%) <olck. 2 el Aofolgle] AL T 2QIXR} FA YA UE] (WCPFC: Western
Ho gk ajdol|A] uEE AHolu, o= gjHF 5] and Central Pacific Fisheries Commission)®] Atiz5 ©]-&-
o] ¢ S0l & Seluet A4 Ygolle] 2 B4 shArk PHFOR AGE AR 20134 T
&t & 5 9 Ao, WA|0} of Slae Fe4abtatel Aok
Fe- Hof PRl Aol kS flsliA= oA 2R R Z1e]al AHHES, v, A9da= WCPFC
5o 2ol wlE AEEAE 4G B Beol 2 o) ARE B 20138 T1E0 R BBy F]
o of= Artassdo] oA FAlES FARARLE A oA 2 Sk dAsolile T 124K 0| ANE, IF
204 0 BEAYS Sk A0, ol AFAA 14| jgt ARES BHo2 gl Ao A5
WA &2 ol s ek Fadh At B2 o S}
ol SFA 7]% B4 §J3k At Folslzgo s o
WAVEEA] 2ol T A ofe] Hobo] HgE  glu, Rl AR, WAS, ANES W nlees
of A AT, of okl thet Aat= s AlehA gl ARESEALE. -2 AR mrdolE SRFoR =
7ot =94 © 2= Sharma and Leung (1999)°] 3} YspA|ut, F=0] 2w ofglgfo] A of2lgFe] # 9]
Slo] ¢l<-0]9), 123 Kirkely et al. (1995)0] AT 50% F:o]7] el (eripololsgigolels =
AF 7kl ofQlofl et Ataede 4% A4 0.55) Foleld= AR sl 1]l ASds
7} ek =W A 0. %= Choi et al. (2010)0] €i9tele)  offle] Zjlghaoll A543l Aol 9= f.8lo) ¢
d¥& Hl/y o= DEA (Data Envelopment Analysis) 7| o A, AdRRES, vhEaeolr] wiol] FoIHaeR
Hi7} SFA (Stochastic Frontier Analysis) 7|2 283} 3Fasloich AU 2o Hash =540 &
o] WAESAS v EAet, dlotely] A = wido|m, whAle} MuHES nlelal 2elo] Bast
o) AL 9lat Wk AlAEkch A o] i gsolch, BAlo] g Z1E v
Bl g Sl o R 2ok SUld 1% BAZE obdf Table 104 mi- vpep gt
of Aol Aitaads SHskarA) gy AR ARGSE o] AW of SRk et oF 23t kg,
Table 1. Descriptive statistics of output and input variable
Variable Mean S.D Min Max
Dependent Catch (kg) 257,105.80 63,229.48 5,533.00 423,002.00
Crew (person) 25.11 0.75 20.00 27.00
Class ton (ton) 405.89 30.70 173.00 488.00
Independent
Hp (hp) 1,167.54 118.83 1,000.00 1,600.00
Hook (unit) 707.398.90 186,256.70 21,250.00 1,255,062.00

source : NIFS, WCPFC
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Table 2. Result of Production function

Variable Coefficient S.D p-value
Constant 1.923 1.245 0.123
Increw 0.467 0.452 0.302
Int on 0.125 0.156 0.423
Inhp -0.199 0.171 0.245
Inhook 0.733 0.024 0.000"""
o2 0.076

vy 0.856

o, 6.483

log(likelihood) 51.949

notes : ***statistically significant at the 0.01 level
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Table 3. Result of productive efficiency by SFA method

Range of estimated efficiency Number of vessels

79 < 1.00
80-84 2.00
85-89 8.00
90-94 39.00
95-99 56.00

100 8.00
mean 0.94

S.D 0.04
min. 0.66
max. 1.00
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Table 4. Average by efficiency range from input and output variable

Range Catch(kg) Crew Ton Hp Hook
79< 5,533.00 25.00 411.00 1,200.00 21,250.00
80-84 80,990.50 25.50 401.00 1,200.00 319,460.00
85-89 213,105.25 25.00 410.00 1,225.00 805,442.62
90-94 238,895.38 25.13 406.05 1,158.97 717,006.79
95-99 280,888.55 25.11 404.77 1,162.50 716,242.89
100 298,878.75 25.13 409.50 1,175.00 683,361.87
Table 5. Average by efficiency range from hook/set
Range Catch(kg) Hook Set Hook/set
79 < 5,533.00 21,250.00 10.00 2,125.00
80-84 80,990.50 319,460.00 136.00 2,348.97
85-89 213,105.25 805,442.62 266.50 3,022.30
90-94 238,895.38 717,006.79 280.36 2,557.46
95-99 280,888.55 716,242.89 298.00 2,403.50
100 298,878.75 683,361.80 276.75 2,469.24
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Fig. 1 Distribution of number of vessels by vessel age.
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