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An Analysis of Operational Efficiency and Productivity for
deep—sea fishing vessels in the North Pacific Ocean

Wooyoun Cho - Geonsik Jo - Gitae Yeo

Abstract : With the global warming phenomenon, the deep sea water area that fishing
vessels can enter and operate is ever widening, For example, the Arctic Ocean recently has
overall competitive advantages due to having many deep—sea fish stocks, The North Pacific
region is a strategic coastal district, the closest access point of Arctic Ocean, For Korean
fishing vessels which now operate in North Pacific region, and want to entry the Arctic
Ocean, the analysis of technical efficiency is needed for preparing the better industry's
future, This paper aims to analyze the relative efficiency, and select the low effective
deep—sea fishing vessels in the North Pacific, and to suggest their desirables strategies. As
a research methodology, Data Envelopment Analysis (DEA) and Malmquist Index are applied
to 16 fishing vessels for the periods(2009 to 2013). To draw out the efficiency of targeted
deep—sea fishing vessels, gross tons, horsepowers, and operating days are used as input
variables while total catch stands for an output variable, As a result, CCR efficiency, BCC
efficiency and scalability efficiency are measured to be 0.8405, 0.9484 and 0.8858
respectively for 5 years (2009 to 2013). In conclusion, 38% of total tons, 36% of horsepowers
and 29% of operating days each fishing vessel should be reduced to keep their competitive
powers,

Key Words : North Pacific Ocean, Operational Efficiency, deep—sea fishing vessels, Data
Envelopment Analysis (DEA), Malmquist Index
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2009 20104 20114

CCR BCC SE CCR BCC SE CCR BCC SE

DMU 1 | 0.5817 | 1.0000 | 0.5817 | 0.5502 | 1.0000 | 0.5502 | 0.5424 | 1.0000 | 0.5424

DMU 2 1.0000 | 1.0000 | 1,0000 | 1,0000 | 1.0000 | 1.0000 | 1,0000 | 1.0000 | 1.0000

DMU 3 | 0.6560 | 0.7623 | 0.8606 | 0.7200 | 0.9777 | 0.7365 | 0.5703 | 0.8057 | 0.7078

DMU 4 | 0.7153 | 0.7622 | 0.9384 | 0.6335 | 0.7387 | 0.8576 | 0.6293 | 0.7974 | 0.7892

DMU 5 | 0.7360 | 0.7581 | 0.9709 | 0.7950 | 0.7970 | 0.9976 | 0.9577 | 0.9996 | 0.9581

DMU 6 1.0000 | 1.0000 | 1,0000 | 1,0000 | 1.0000 | 1.0000 | 1,0000 | 1.0000 | 1.0000

DMU 7 1.0000 | 1,0000 | 1.0000 | 1.0000 | 1,0000 | 1.0000 | 0.9289 | 0.9485 | 0.9793

DMU 8 | 0.9481 | 0.9765 | 0.9709 | 0.9148 | 0.9350 | 0.9783 | 0.8582 | 0.9142 | 0.9388

DMU 9 | 0.9296 | 1.0000 | 0.9296 | 0.8928 | 0.9320 | 0.9579 | 0.8120 | 0.9764 | 0.8316

DMU 10 | 0.9300 | 0.9693 | 0.9594 | 0.8947 | 0.9129 | 0.9801 | 0.7675 | 1.0000 | 0.7675

DMU 11 | 0.9916 | 0.9946 | 0.9970 | 1,0000 | 1.,0000 | 1,0000 | 1.0000 | 1.0000 | 1,0000

DMU 12 | 0.9562 | 0.9641 | 0.9918 | 0.9464 | 1.0000 | 0.9464 | 0.9187 | 1.0000 | 0.9187

DMU 13 | 0.8822 | 0.8847 | 0.9972 | 0.6863 | 0.8823 | 0.7778 | 0.9403 | 0.9439 | 0.9962

DMU 14 | 0.6163 | 1.0000 | 0.6163 | 0.6313 | 1.0000 | 0.6313 | 0.6692 | 1.0000 | 0.6692

DMU 15 | 0.9456 | 0.9744 | 0.9704 | 0.8984 | 1,0000 | 0.8984 | 0.8988 | 0.9004 | 0.9982

DMU 16 | 1.0000 | 1.0000 | 1.0000 | 1,0000 | 1.0000 | 1.0000 | 1,0000 | 1.0000 | 1.0000

B ot 0.8680 | 0.9404 | 0,9240 | 0.8477 | 0.9485 | 0.8945 | 0,8433 | 0.9554 | 0.8811

(& 10) 2012~20134 HEiX 2 =4 Znt

DMU 2012\ 20134
CCR BCC SE CCR BCC SE

DMU 1 0.5692 1.0000 0.5692 0.3863 1.0000 0.3863
DMU 2 1.0000 1.0000 1.0000 0.5390 1.0000 0.5390
DMU 3 0.6297 0.7380 0.8533 0.3365 0.9041 0.3722
DMU 4 0.7418 0.7595 0.9766 0.4456 0.7097 0.6279
DMU 5 0.8993 0.9120 0.9861 1.0000 1.0000 1.0000
DMU 6 0.9192 1.0000 0.9192 0.8716 1.0000 0.8716
DMU 7 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
DMU 8 0.9647 0.9788 0.9856 0.8043 0.8493 0.9471
DMU 9 0.9672 0.9887 0.9783 0.8723 0.9575 0.9110
DMU 10 0.9652 0.9734 0.9916 0.8672 0.8826 0.9826
DMU 11 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
DMU 12 0.9666 0.9730 0.9934 0.8724 0.8931 0.9768
DMU 13 0.6608 0.8437 0.7832 0.8539 1.0000 0.8539
DMU 14 0.6559 1.0000 0.6559 0.6671 1.0000 0.6671
DMU 15 0.9682 1.0000 0.9682 0.8721 0.9976 0.8742
DMU 16 1.0000 1.0000 1.0000 1.0000 1.0000 1,0000

B 0.8692 0.9479 0.9163 0.7743 0.9496 0.8131
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SENEY x=eiMdto] 2 584 I MY 2M
(B 1) MEf™ S8M Mz Q9
. 20094 20104 20114 20124 20134
T CCR | BCC | CCR | BCC | CCR | BCC | CCR | BCC | CCR | BCC
g 47 774 574 97N 470 874 47y 87\ 47\ 97K
DMU | ¥l&& | 1270 | 970 | 1170 | 770 | 1270 | &7 | 1270 | & | 1270 | 7
A 1678 | 1678 | 167 | 1670 | 167} | 1670 | 1678 | 167K | 167§ | 167H
HFELA 0.868 | 0.940 | 0.848 | 0.948 | 0.843 | 0.955 | 0.869 | 0.948 | 0.774 | 0.950
IRS 9 7 8 7 9 7Y 9 7 10 A
T;‘Li CRS 7 7 6 7i 5 7h 6 7H 4 74
" | Drs 0 A 2 7 2 7 1 7 2 A
SHH, DEA BgoA= (B 11)3 Zro] H|a&HQl AutEo] 885408 Y= AutEdt
H g Ff fAupsjor & =A{GE A, B AEE 7FsA Hrh(lamda:
A) e Bl U Bv AaAAHE BY, AEQ4Y oFS Ageltt uekbA SEES =Y
Auke ek oz MulbEeE 38%, AHtEes 36%, RYUFE 29% EojoF A& &
gol 7hsdt Aoz olEy, W=t & DMUS, DMU7, DMU11, DMU16 52| A8t
o] WAt o olgd 4= it
(B 12) Z7{FE Y Z2HM (CCR-1 7|ZE, 20134)
DMU| =2 ZEAHAR ) MEtES | Metnte | 24| of 22
1 |0.4052 | DMU5(0.272), DMU16(0,062) ~59% | —65%| —59% 0%
2 10.5390 | DMU16(0,286) —46% | —83% | —54% 0%
3 10.3365| DMU5(0.319) —76% | —76%| —66% 0%
4 |0.4456 | DMU5(0.538) ~79% | —66%| —55% 0%
5 | 1.0000 0% 0% 0% 0%
6 | 0.8716 | DMU5(1,126) —55% | —30% | —12% 0%
7 | 1.0000 0% 0% 0% 0%
8 10.7859 | DMU5(0.893) —41% | —46%| —21% 0%
9 10.6997 | DMU5(0.827) ~56% | —34%| —30% 0%
10 | 0.7433 | DMU5(1.014) ~51% | —48%| —26% 0%
11 | 1.0000 0% 0% 0% 0%
12 10,7228 | DMU5(0.573), DMU7(0.291), DMU16(0,096) -28% | —28%| —28% 0%
13 | 0.6717 | DMU7(0.357), DMU11(0.018), DMU16(0.386) -33% | —-33%| —33% 0%
14 | 0.6559 | DMU11(0,180), DMU16(0.451) —34% | —34%| —37% 0%
15 | 0.6011 | DMUS5(0.596), DMU7(0.169) —48% | —40% | —40% 0%
16 | 1.0000 0% 0% 0% 0%
3 —38%| —36%| —29% 0%
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(E 12, & 13)2 20099~201399] F4717F g2t AAHI(MPI) w8te] ol& 71a]
a&y WA (TECI)Q} 7]@‘4:@}1]#@01)& Lro] Hoja glrk, 200919~20101 Afe]
o= MPI7F 1.24622 F745o] 2¢f Ao} g0l glof BAbdol 24% A& dsstar Jrk
w7k 4= 9leH, o] 71tk Tcm 1.274890% w0 w0l o o] 71zt o]oid A
Ao Agoley] £ W ZAA A EZFAH AL B3 28 2
At Fe) 5 AR TlesE Pl s Aol AdEEE & 4 Sl

g

a}x]u} 20108~2013d Afolofli= Aol oF 19%~2%% sletstis 5 AatAgo] g Al

112111

-

ZAREA Q1 A4+ < o}a“’ 7Htt‘ Sl %‘%‘H HZE4 o 71016}
gotsta Qg Byl a2 Weuhde] HA) 4 E'%%‘Xé A=
5 xj%z}ogo] Aumu 6}E‘r0ﬂ FFS oIk, E3F 201349 EEjEoF 4ooA =
3F =4 ‘EH oH ERrls 012 HERFS A X
7] J el 2

= gL g e
ﬁdr‘i‘r%t}
(HE 13) 2009~2011'd Mrkd 2AM Zn}
DMU 2009 ~2010H 2010 ~20114
TECI TCl MPI TECI TCl MPI

DMU 1 0.9458 1.2713 1.2023 0.9859 0.9629 0.9494
DMU 2 1.0000 1.0665 1.0665 1.0000 1.0552 1.0552
DMU 3 1.0975 1.2876 1.4132 0.7920 0.9952 0.7882
DMU 4 0.8857 1.3141 1,1639 0.9933 1.0250 1.0181
DMU 5 1.0802 1.2681 1.3699 1.2046 0.9368 1.1285
DMU 6 1.0000 1.3166 1.3166 1.0000 1.0458 1.0458
DMU 7 1.0000 1.2489 1.2489 0.9290 0.9308 0.8647
DMU 8 0.9648 1.2926 1.2471 0.9382 0.9969 0.9353
DMU 9 0.9604 1.3141 1.2620 0.9095 1.0115 0.9199
DMU 10 0.9621 1.3077 1.2582 0.8577 1.0355 0.8882
DMU 11 1.0084 1.2605 1.2711 1.0000 0.9497 0.9497
DMU 12 0.9897 1.28656 1,2733 0.9708 0.9592 0.9312
DMU 13 0.7780 1.2802 0.9960 1.3701 0.9324 1.2775
DMU 14 1.0244 1.2903 1.3219 1.0599 0.9759 1.0343
DMU 15 0.9501 1.2998 1.2350 1.0004 0.9943 0.9947
DMU 16 1.0000 1.2926 1.2926 1.0000 0.9515 0.9515
3 0.9779 1,2748 1,2462 1,0007 0.9849 0.9833
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SEfZY AeiMEto] 20 FBY o Ak 2
(HE 14) 2011~2013H Mibkd EM Zn}
2011d~20124 20123~2013
oMU TECI TCl MPI TECI TCI MPI
DMU 1 1.0494 1.0058 1.0555 0.6007 1.1925 0.7163
DMU 2 1.0000 0.8840 0.8840 0.5390 0.9972 0.5375
DMU 3 1.1043 0.9724 1.0738 0.5343 1.1945 0.6382
DMU 4 1.1787 0.8742 1.0305 0.6007 1.1925 0.7163
DMU 5 0.9391 1.0331 0.9701 1.1119 1.1504 1.2791
DMU 6 0.9192 0.8700 0.7996 0.9482 1.1925 1.1307
DMU 7 1.0765 1.0129 1.0903 1.0000 1.0829 1.0829
DMU 8 1.1241 0.9411 1.0579 0.8337 1.1925 0.9942
DMU 9 1.1913 0.8858 1.0553 0.9018 1.1925 1.0753
DMU 10 1.2576 0.8713 1.0957 0.8985 1.1925 1.0714
DMU 11 1.0000 0.9985 0.9985 1.0000 1.0234 1.0234
DMU 12 1.0522 0.9802 1.0313 0.9025 1.1931 1.0768
DMU 13 0.7027 1.0191 0.7161 1,2922 1.0931 1.4126
DMU 14 0.9803 0.9795 0.9602 1.0170 1.0466 1.0644
DMU 15 1.0771 0.9292 1.0009 0.9007 1.1925 1.0741
DMU 16 1.0000 1.0351 1.0351 1.0000 1.0387 1.0387
o o 1.0408 0.9558 0.9909 0.8801 1.1355 0.9957
(T 2) SEHY TMuL MAY o]
1.4000
1.3000
1.2000
1.1000

2010/

= [P

2011

i TE
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