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Abstract : This study estimates the cost function through offshore fishery cost data and analyzed the
economies of scale of Korea’s offshore fishery. For the estimation of the cost function, translog cost
function was used, and the analysis implemented the panel analysis of the panel data. Also, annual
economies of scale of the offshore fishery and economies of scale of 14 offshore fisheries in 2015 were
analyzed using translog cost function coefficient estimation. The analysis result of economies of scale of
Korea’s offshore fishery showed that with the exception of 2003, economies of scale exist in all periods of
time. However, as it almost reaches the minimum efficient scale, it was revealed that further scale expansion
will bring inefficiency. Thus, according to the analysis result, Korea’s offshore fishery requires a scale
reduction policy rather than scale expansion policy, and this seems to coincide with the current
government’s fishery reconstruction policy and its practice such as the fishing vessel buyback program. The
analysis result of economies of scale of each offshore fishery in 2015 showed that economies of scale of
each offshore fishery exists with the exception of five trawl fisheries such as large pair-trawl and large otter
trawl and large purse seines. This strongly suggests that the five fisheries and Large Purse Seines with non
performing economies of scale need urgent scale reduction and should be the first target for the
government’s fishery reconstruction policy.
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Table 2. Average of each fishing gear's analysis data in recent 3 year (2013~2015)

(Unit: kg, 1,000 won, %)

No Gear Catch Wage Production Sale etc Cost
. 474,288 1,281,796 341,538 149,000 2,246,622
1 Large Pair-Trawl 719,119 QL) 7.1) (15.2) (6.6) (100)
. . 331,956 581,552 148,108 112,483 1,174,099
2 Danish Seine 231,079 (283) 49.5) (12.6) (9.6) (100)
1,267,428 1,571,166 506,118 338,089 3,682,802
3 Large Otter Trawl 1,377,583 (34.4) “2.7) 3.7 ©9.2) (100)
4 Estern Sea Medium 270.916 335,474 314,189 88,759 80,987 819,409
Danish Seine ’ (40.9) (38.3) (10.8) 9.9) (100)
5 Southwest Sea Medium 238.392 390,375 376,598 108,964 82,189 958,126
Danish Seine ’ (40.7) (39.3) (11.4) (8.6) (100)
766,684 411,591 137,496 260,312 1,576,082
6 Estern Sea Trawl 858,440 (48.6) 26.1) 8.7) (16.5) (100)
. 702,475 1,067,654 281,358 196,205 2,247,692
7 Large Purse Seines 1,283,226 (1.3) 47.5) 12.5) 8.7) (100)
195,757 265,203 56,710 52,515 570,184
8 Anchovy Drag Net 361,088 (34.3) (46.5) 9.9) 92) (100)
435,128 498,152 59,805 73,831 1,066,916
9 OffShore Trap 232,475 (40.8) (46.7) (5.6) 6.9) (100)
.. 133,277 37,333 16,187 12,610 199,408
10 Diving 37,673 (66.8) (18.7) 8.1) (6.3) (100)
364,436 345,423 87,353 87,296 884,509
11 OffShore Stow Net 217,643 (412) (39.1) 9.9) 9.9) (100)
. 139,794 176,866 27,806 45,348 389,814
12 OffShore Angling 89,216 (35.9) (45.4) 7.1 (11.6) (100)
. 372,485 380,003 115,465 68,355 936,307
13 OffShore Gill Net 137,769 (39.8) (40.6) (12.3) (13) (100)
. 414,939 329,484 57,362 71,225 873,011
14 OffShore Long Lines 52,464 (47.5) (37.7) (6.6) (8.2) (100)
P ARSI $42 AN, e ATsHo] i AR olael EAeA etk
A sER g Y] B A &S 5 (pooled)  (1;=0).7% F-AA S AAIEH Aol 714 A}
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FAYL 457 98 oG] AR olBA A E AL} Fleb] RARN, 48 57 o) fels
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IRGARY Y FERARY S FESIUTE. 2R
P2 2 DY ut vt A4 v=09S 7Sk EA S
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Table 3. Result of the two-way fixed effect model and random effect model

Model Fixed effect Random effect
Incost Coef. Z-stat. P-Value Coef. Z-stat. P-Value
Constant 0.0017 1.4900  0.1370 0.0008 0.7200  0.4720
Incatch ) 0.9971"""  248.7100  0.0000 1.0047 309.8600  0.0000
Inwage Ohyage 0.3081"" 34.6800  0.0000 0.3106™" 35.0300  0.0000
Insale Ohale 0.1860"" 21.8300  0.0000 0.1886"" 23.6100 0.0000
Inproduction Opro 0.3104™" 46.7200  0.0000 0.3049™" 44.6500  0.0000
Incatch? Boo 0.0005" 1.7700  0.0770 -0.0001 -0.2900  0.7720
Insale? Bae sale 0.0983"*" 43.0800 0.0000 0.0973"*" 47.5600 0.0000
Inwage? Buagewage 0226777 1147400  0.0000 02259 119.0500  0.0000
Inproduction’ Boro pro 0.2189""  118.2400  0.0000 0.2229""  138.4400  0.0000
Incatch*Insale Bosate 0.0022"" 3.6100  0.0000 0.0015™" 2.8200  0.0050
Incatch*Inwage Bowage -0.0022"" -3.6400  0.0000 -0.0020""" -3.3800  0.0010
Incatch*Inproduction Bopro -0.0014™"" -3.1900  0.0020 -0.0012"" -2.7100 0.0070
Inwage*Insale Brage sate -0.0405™*" -23.9100 0.0000 -0.0367™" -23.6600 0.0000
Inwage*Inproduction Bage pro -0.1434™"  -120.9000  0.0000 -0.1454™"  -140.3700  0.0000
Insale*Inproduction Biate pro -0.0385™" -26.1400 0.0000 -0.0385™" -29.3000 0.0000
within 1.0000 1.0000
R-Squared (R?) between 1.0000 1.0000
overall 1.0000 1.0000
F-Stat. (P-Value) 429,358.7600"" (0.0000) Wald Chi2 74,800,000.0000™**
u; test (P-Value) 4.1600"*" (0.0000) (P-Value) (0.0000)

Dummy variable test (P-Value)

1.0400 (0.4180)

22.1800 (0.8472)

Note: *, ** *** mean that coefficients of variables are statistically significant under 10%, 5%, 1% critical values respectively

The u; test null hypothesis(HO) is that #; is 0

The Dummy variable test null hypothesis(HO) is that Time Characteristics is 0
* k¥ k%% indicate rejection of Hy at the 10%, 5%, 1% significance level
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Table 4. Result of the hausman test in the two-way models

Test Stat. P-Value
Hausman 43.7900"" 0.0000
Note: The Hausman test null hypothesis(HO) is that #; and x;, are no
correlation

* ¥* 0 *¥*% ndicate rejection of Hy at the 10%, 5%, 1%

significance level
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Table 5. Result of the Likelihood-ratio test

Test Stat. P-Value
Likelihood-ratio test 34.4600 0.0010

Note: The Likelihood-ratio test null hypothesis(HO) is that Two
models are equal
*,) kx %% ndicate rejection of Hy at the 10%, 5%, 1%
significance level
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Table 6. Result of the model restrictions test

Restriction F-Stat. P-Value
Ofpro + Chyage+ Ohsale = 1 490.5900""  0.0000
Bopro Bowage + Bosaie =0 5.9700""  0.0150
Boropro+ Borowage + Boro sate =0 588.4600"*"  0.0000
Buage pro+ Buage wage + Bragesate =0 761.9600™" 0.0000
Beate pro+ Bsate wage + Bsate sale =0 121.0900"*  0.0000
Joint test 6,502.8000"  0.0000

Note: *, ** *** mean that restrictions are statistically significant
under 10%, 5%, 1% critical values respectively

Table 7. Result of economies of scale and cost elasticity in
offshore fishery by each year

Year Cost elasticity SCE t-Stat.

1985 0.9992 0.0008™" -266.2211
1986 0.9994 0.0006™  -199.8510
1987 0.9995 0.0005™  -191.2836
1988 0.9993 0.0007"*" -232.1673
1989 0.9992 0.0008™"  -264.3300
1990 0.9994 0.0006™*" -200.6156
1991 0.9991 0.0009™" -302.8358
1992 0.9990 0.0010™  -310.0202
1993 0.9994 0.0006™  -205.6528
1994 0.9993 0.0007"*" -236.1892
1995 0.9992 0.0008™*" -265.8131
1996 0.9994 0.0006™"  -196.4640
1997 0.9992 0.0008™" -294.0457
1998 0.9992 0.0008™  -301.8756
1999 0.9994 0.0006™"  -224.2755
2000 0.9992 0.0008"™  -295.9498
2001 0.9995 0.0005™*" -181.5874
2002 0.9994 0.0006™*" -217.8286
2003 1.0000 0.0000™" 13.6606
2004 0.9998 0.0002"" -62.6951
2005 0.9996 0.0004™"  -142.7643
2006 0.9997 0.0003™™  -135.9241
2007 0.9995 0.0005™*" -188.8283
2008 0.9994 0.0006™*" -210.2385
2009 0.9995 0.0005™" -165.0905
2010 0.9993 0.0007"""  -222.8315
2011 0.9992 0.0008™"  -250.2649
2012 0.9991 0.0009"*" -268.2051
2013 0.9990 0.0010™"  -292.2623
2014 0.9991 0.0009™*" -281.8167
2015 0.9993 0.0007™*" -214.4414

Note: *, ** *** mean that estimators are statistically significant under
10%, 5%, 1% critical values respectively
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Table 8. Result of economies of scale and cost elasticity in each offshore fisheries (2015)

no Gear Cost elasticity SCE t-Stat.

1 Large Pair-Trawl 1.0006 -0.0006"" 285.8218
2 Danish Seine 1.0001 -0.0001""" 22.9542
3 Large Otter Trawl 1.0007 -0.0007"*" 254.6580
4  Estern Sea Medium Danish Seine 1.0003 -0.0003""" 235.0236
5 Southwest Sea Medium Danish Seine 0.9995 0.0005™*" -185.3856
6  Estern Sea Trawl 1.0007 -0.0007""" 440.8165
7  Large Purse Seines 1.0007 -0.0007" 308.9044
8  Anchovy Drag Net 0.9993 0.0007"* -246.4992
9  OffShore Trap 0.9966 0.0034™" -906.5735
10 Diving 0.9971 0.0029™*" -724.1964
11 OffShore Stow Net 0.9990 0.0010™" -355.4823
12 OffShore Angling 0.9983 0.0017**" -816.8277
13 OffShore Gill Net 0.9989 0.0011" -359.4827
14  OffShore Long Lines 0.9966 0.0034"*" -1,094.0993

Note: *, ** *** mean that estimators are statistically significant under 10%, 5%,
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Table 9. Catch of minimum efficient scale in decreasing returns to scale offshore fisheries

(Unit: kg)
no Gear Before Catch After Catch Difference Multiple
1 Large Pair-Trawl 620,716 190,557 430,159 3.26
2 Danish Seine 216,000 195,686 20,314 1.10
3 Large Otter Trawl 1,332,096 380,952 951,144 3.50
4 Estern Sea Medium Danish Seine 250,718 132,999 117,719 1.89
5 Estern Sea Trawl 615,158 157,927 457,231 3.90
6 Large Purse Seines 1,515,743 405,203 1,110,540 3.74
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Appendix
Appendix A. Result of the pooled OLS

Incost Coef. Std. Err. Z-stat. P-Value
Constant 1.3490"" 0.0175 76.9400 0.0000
Incatch 2% 1.0001°"" 0.0023 428.0200 0.0000
Inwage Ohyage 0.2995™" 0.0068 44.1000 0.0000
Insale Qale 0.2137"" 0.0068 31.6100 0.0000
Inproduction Cipro 0.2792""" 0.0060 46.4700 0.0000
Incatch? Boo 0.0001 0.0002 0.5600 0.5740
Insale? Biale sate 0.1008™" 0.0018 56.9000 0.0000
Inwage? Buage wage 0.2248"" 0.0017 131.2200 0.0000
Inproduction’ Boro pro 0.2272"" 0.0017 137.1300 0.0000
Incatch*Insale Bosate 0.0001 0.0005 0.3000 0.7610
Incatch*Inwage Bowage -0.0011"" 0.0005 -2.5300 0.0110
Incatch*Inproduction Bopro 0.0002 0.0004 0.5500 0.5850
Inwage*Insale Buage sate -0.0389""" 0.0014 -28.0800 0.0000
Inwage*Inproduction Biage pro -0.1434™" 0.0012 -123.4200 0.0000
Insale*Inproduction Biate pro -0.0431"" 0.0013 -33.1800 0.0000
Wald chi® Stat. (P-Value) 121,000,000.0000"*" (0.0000)

Note: *, ** *** mean that coefficients of variables are statistically significant under 10%, 5%, 1% critical values respectively
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Appendix B. Result of the one-way fixed effect model and random effect model
Model Fixed effect Random effect
Incost Coef. Z-stat. P-Value Coef. Z-stat. P-Value
Constant 1.3314™ 49.5500  0.0000 1.2925™ 54.6400 0.0000
Incatch % 0.9994™"  258.3800  0.0000 1.0056™"  320.8300 0.0000
Inwage Chvage 0.3107"" 36.2100  0.0000 0.3137"" 36.9100  0.0000
Insale Qs 0.1893™ 22.6700  0.0000 0.1906™" 24.5900 0.0000
Inproduction Cfpro 0.3080™" 47.1100  0.0000 0.3029™" 45.5400  0.0000
Incatch? Boo 0.0004 1.1900  0.2340 -0.0001 -0.6100 0.5430
Insale? Brate sale 0.0988""" 445500  0.0000 0.0977""" 49.5200 0.0000
Inwage? Buagewage 022527 118.4700  0.0000 0.2251™"  123.2700  0.0000
Inproduction? Boro pro 0.2177"" 1222100 0.0000 022217 144.2100  0.0000
Incatch*Insale Bosae 0.0017"" 3.0100  0.0030 0.0014™" 2.6400  0.0080
Incatch*Inwage Bowage -0.0022"" -3.8200  0.0000 -0.0022"" -3.9200  0.0000
Incatch*Inproduction Bopro -0.0011""" -2.6300 0.0090 -0.0010"" -2.3700 0.0180
Inwage*Insale Buagesale  -0.0393"" 24,5200 0.0000 -0.0367""  -24.4400 0.0000
Inwage*Inproduction Buage pro -0.1433™"  -124.0800  0.0000 -0.1451"™"  -144.0100 0.0000
Insale*Inproduction Brate pro -0.0384""  -27.0000  0.0000 -0.0387""  -30.7100 0.0000
within 1.0000 1.0000
R-Squared (R?) between 1.0000 1.0000
overall 1.0000 1.0000
F-Stat. (P-Value) 1,350,000.0000" (0.0000) Wald Chi2 76,200,000.0000"**
u; test (P-Value) 3.6500""" (0.0000) (P-Value) (0.0000)

Note: *, ** *** mean that coefficients of variables are statistically significant under 10%, 5%, 1% critical values respectively

The u; test null hypothesis(HO) is that u; is 0
*, k% indicate rejection of Hy at the 10%, 5%, 1% significance level

Appendix C. Result of the hausman test in the one-way models

Test

Stat.

P-Value

Hausman

43.7900

ok

0.0000

Note: The Hausman test null hypothesis(HO) is that »; and x; are no

correlation

* ¥F O FEX ndicate rejection of Hy at the 10%, 5%, 1%

significance level



