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Abstract

This study is to analyze the efficiency of seafood processing companies using DEA Models. The
average efficiency in the CCR model was 0.7732 and the average in the BCC model was 0.8862. The
efficiency of scale was 0.8757, which was found to have no significant effect on the efficiency. The
average efficiency of the SBM models show a bit lower average efficiency compared to the CCR and
BCC models. This is because of the existence of slacks which were not considered in the CCR and BCC
models. The average efficiency of the SBM-CCR and SBM-BCC models were 0.3746 and 0.6199,
respectively. The average efficiency of the Super-SBM-CCR and Super-SBM-BCC models were 0.3861 and
0.6469, respectively. After Classifying 25 seafood processing companies into 3 groups according to the
processing method - A(Processing and preserving of edible seaweeds), B(Manufacture of frozen aquatic
animal products), C(Manufacture of smoked, seasoned and similar prepared aquatic animal products) - it
was tested whether the average efficiency for each group had statistical significance. As a result of
analysis, it was found that there was statistical significance that group B was more efficient than group C
in four Models such as BCC, SBM-CCR, SBM-BCC, and Super-SBM-CCR.

Key words : DEA, SBM, Super-SBM, CCR, BCC
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<Table 1> Current status of fisheries processed
products companies in 16 city and
province(2019)  (unit:  Person, Ton,
Billion won)

. Pro

Region panies Employee duction Sales

Mean 340 4,982 67,845 379

Busan 871 21,517 316,732 1,575

feon =y seq 11310 273,034 1297

nam

Source: Statistics Korea, Fisheries processing statistics, 2019
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12 of -

<Table 2> Comparing processed products in Jeon-nam
and Busan(2019) (Unit: One hundred ton,
One hundred million won)

City and Pro

Category province duction Output
Frozen Busan 1,626 7,424
(Originally) Jeon-nam 342 2,412
Frozen Busan 392 2,625
(Processed) Jeon-nam 56 485
Dried Busan 22 93
Sea Foods Jeon-nam 151 722
Salted And Busan 633 2,484
Dried Fish Jeon-nam 13 241
Boiled-Dried Busan 0.177
Products Jeon-nam 0.078 2
Salted Busan 3 6
Products Jeon-nam 12 150
Canned Busan 16.6 180
Products Jeon-nam 1763 5,732
Salted- Busan 2.83 17
Fermented
Fish Products  Jeon-nam 21.6 136
Seaweed Busan 0 0
Product Jeon-nam 0.61 14
Agar Busan 39.00 450
Jeon-nam 96 2,143
Fish Busan 0.01 0.47
Meal Paste Jeon-nam 3.8 8
Seasoned Busan 125 529
Product Jeon-nam 15 81
. Busan 51 360
Oil And Meal Jeon-nam 128 428
Busan 256 1,575
Others Jeon-nam 131 413

Note: A larger value is emphasized with bold strokes
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<Table 3> Statistical description of

B
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XN 8 o
Mo & &

o 8o
rlr
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2 fi o Ay

input-output

variables from 2017 to 2020 (unit:
Person, Ten million won)
Year Variables Mean Star?dz%rd
Deviation
Employee 253.24 125.08
Assets 2975.55 1092.83
Cost of
2017 Sales 9231.11 4090.47
S&A 2248.25 1527.73
Sales 11617.19 5757.08
O.Profit 503.8772 165.27
Employee 251.92 124.9429
Assets 3145.45 1172.04
Cost of
2018 Sales 9346.98 4252.28
S&A 2055.08 1427.96
Sales 11512.73 5878.85
O.Profit 544.05 221.91
Employee 267.92 128.33
Assets 3920.92 1582.79
Cost of
2019 Sales 10936.85 4747.75
S&A 2379.69 1593.79
Sales 13659.03 6555.96
O.Profit 646.23 269.71
Employee 257.76 124.34
Assets 4143.53 1651.83
Costof 181062 5362.03
2020 Sales
S&A 2493.18 1639.90
Sales 14811.19 724791
O.Profit 812.87 335.63
Note: 1) S&A: Sales and Administrative Expenses

2) O.Profit: Operating Profit
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<Table 4> Result of CCR and BCC model with
Scale Efficiency

DMU CCR BCC SE RTS  Ref

1(A) 0.7855  0.9641 08147 IRS 1
2(A) 0.8941 09911 09022 IRS 15
3(A) 0.7122  0.7925 0.8987 DRS

4(A) 0.8408  0.8523 09865 VRS

5(A) 0.6983  0.7077 09866 VRS

6(A) 09683 09694 09989 VRS 73
7(A) 0.7637  0.9861 0.7744 IRS 30
8(B) 0.9689  0.9753 09934 VRS 9
9(B) 0.6971 0.8794  0.7926 VRS 14
10B)  0.8294 1.0000 0.8294 VRS 35
11(B) 09957 0.9966 09991 VRS 6
12(B)  0.9884 1.0000 09884 VRS 21
13(B) 04567 09791 04665 IRS 2
14B) 0.8867 09241 09596 IRS

15B) 0.7361  0.9963  0.7388 IRS 16
16(B) 0.8007  0.9996 0.8011 IRS 2
17(B) 0.7956  0.8261  0.9631 IRS

18(C) 0.6282  0.7442 0.8440 DRS
19(C) 0.7165  0.8553 0.8377 IRS
20C) 05774  0.5936 09728 IRS
21(C)  0.8041 1.0000  0.8041 DRS 1
22(C) 09306  0.9920 09381 DRS 22
23(C) 05578  0.6399 0.8716  IRS
24C) 07723 0.7835 09858 DRS
25(C)  0.5264  0.7084  0.7431 IRS
Mean  0.7732  0.8862  0.8757

S.D 0.1474  0.1282  0.1230

Max 0.9957 1.0000  0.9991

Min 0.4567  0.5936  0.4665

Note: Max and Min value are emphasized with bold
strokes

A: Processing and preserving of edible seaweeds

B: Manufacture of frozen aquatic animal products
C: Manufacture of smoked, seasoned and similar

prepared aquatic animal products
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<Table 5> Result of SBM and Super-SBM model

DMU SBM Model Super-SBM Model
CCR BCC CCR BCC

1(A) 0.2323 0.5675 0.2323 0.5749

2(A) 0.4295 0.8615 0.4295 0.8733
3(A) 0.2105 0.2273 0.2105 0.2273
4(A) 0.4316 0.5021 0.4316 0.5021
5(A) 0.5438 0.5656 0.5438 0.5656
6(A) 0.9467 0.9548 1.0517 1.1584
7(A) 0.1744 0.8922 0.1744 0.9187
3(B) 0.7508 0.8083 0.7602 0.8215
9(B) 0.5536 0.5569 0.5644 0.5697
10(B) 0.4287 0.9985 0.4680 1.0478
11(B) 0.7277 0.7699 0.7304 0.7759
12(B) 0.9419 1.000 1.0618 1.1418
13(B) 0.1796 0.8703 0.1795 0.8931
14(B) 0.3288 0.4367 0.3288 0.4368
15(B) 0.4159 0.9691 0.4159 1.0181
16(B) 0.1266 0.9300 0.1266 0.9362
17(B) 0.1706 0.2128 0.1706 0.2128
18(C) 0.1154 0.1655 0.1154 0.1655
19(C) 0.1705 0.2963 0.1705 0.2963
20(C) 0.2515 0.2825 0.2515 0.2825
21(C) 0.1948 0.9787 0.1948 1.0181
22(C) 0.4049 0.8972 0.4049 0.9830
23(C) 0.1293 0.1698 0.1293 0.1698
24(C) 0.4058 0.4185 0.4058 0.4185
25(C) 0.1007 0.1649 0.1007 0.1649
Mean 0.3746 0.6199 0.3861 0.6469
S.D 0.2509 03115 0.2745 0.3427

Max 0.9467 1.0000 1.0618 1.1584
Min 0.1007 0.1649 0.1007 0.1649

Note: Max and Min value are emphasized with bold

strokes

A: Processing and preserving of edible seaweeds

B: Manufacture of frozen aquatic animal products

C: Manufacture of smoked, seasoned and similar

prepared aquatic animal products
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<Table 6> Average Efficiency of Each Group
A,B,C on 6 Models

A B C

CCR 0.809 0.8155 0.6892

BCC 0.8947 0.9576 0.7896

SBM-CCR 0.4241 0.4624 0.2216

SBM-BCC 0.653 0.7552 0.4217
Super-SBM-

CCR 0.4391 0.4806 0.2216
Super-SBM-

BCC 0.6886 0.7854 0.4373

Note: Max value is emphasized with bold strokes
A: Processing and preserving of edible seaweeds
B: Manufacture of frozen aquatic animal products
C: Manufacture of smoked, seasoned and similar

prepared aquatic animal products
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<Table 7> Result from Kruskal-Wallis Test in DEA

Models

Chi-Squared P-value

CCR 3.5953 0.1657
BCC 6.5081 0.03862%**
SBM-CCR 5.9995 0.0498**
SBM-BCC 4.6433 0.09811*
Super-SBM- "

CCR 5.5195 0.06331

Super-SBM-
BCC 4.4035 0.1106

Note: P<0.01 *** P<0.05 ** P<0.1 *

<Table 8> Bonferroni Correction in BCC Model

List of
Pairwise Z-statistics P-value
Comparisons
A-B -1.6073 0.3239
A-C 0.7408 1.0000
B-C 2.4782 0.0396**

Note: P<0.01 *** P<0.05 ** P<0.1 *

A: Processing and preserving of edible seaweeds
B: Manufacture of frozen aquatic animal products
C: Manufacture of smoked, seasoned and similar

prepared aquatic animal products
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<Table 9> Bonferroni Correction in SBM-CCR Model

List of
CPalI‘W.ISC Z-statistics P-value <Table 11> Bonferroni Correction in Super-SBM
mparison
omparisons -CCR Model
A-B 0.1142 1.000
List of
A-C 2.0908 0.1096 Pairwise Z-statistics P-value
B-C 2.1626 0.0917* Comparisons
Note: P<0.01 *** P<0.05 ** P<0.1 * A-B -0.2993 1.000
A: P i i f edibl
rocessing and preserving of edible seaweeds A-C 1.9627 02338
B: Manufacture of frozen aquatic animal products
B-C 22342 0.0764*

C: Manufacture of smoked, seasoned and similar

prepared aquatic animal products

<Table 10> Bonferroni Correction in SBM-BCC Model

List of
Pairwise Z-statistics P-value
Comparisons
A-B -0.6971 1.000
A-C 1.2985 0.5822
B-C 2.1411 0.0968*

Note: P<0.01 *** P<0.05 ** P<0.1 *

A: Processing and preserving of edible seaweeds
B: Manufacture of frozen aquatic animal products
C: Manufacture of smoked, seasoned and similar

prepared aquatic animal products
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Note: P<0.01 *** P<0.05 ** P<0.1 *

A: Processing and preserving of edible seaweeds
B: Manufacture of frozen aquatic animal products
C: Manufacture of smoked, seasoned and similar

prepared aquatic animal products
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