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Abstract

The
effects
efforts
power

aims of this study are to estimate the optimal vessel reduction scales and these direct economic
of coastal and offshore fisheries in the Republic of Korea. To estimate respectively optimal fishing
of individual fishery by species in coastal and offshore fisheries, we adopted appropriate fishing
of each species published by National Fisheries Research and Development Institute and also

considered biological and socio-economic factors such as the bycatch rate, the profit rate, the efficiency of
resource use, the average age of fishing vessel, the intention of vessel reduction, and the annual changes
in vessels by other factors. The direct economic effects of the optimal vessel reduction in coastal and
offshore fisheries based on maximum sustainable yield and 2/3 maximum sustainable yield was calculated
by a cost-benefit analysis. This study showed that optimal reduction numbers of vessels engaged in coastal
and offshore fisheries were 4,431 and 374 vessels and the direct economic effects in coastal and offshore
fisheries were about 371.7 and 569.4 billion won and these NPV and BCR were 111.7 billion won and

1.65 and 342.6 billion won and 4.97 respectively.
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[Fig. 1] Considerations for the Optimal Vessel

Reduction
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Estimating appropriate fishing power(OF; by
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3rd Estimating optimal vessel reduction scales
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4th Determining optimal vessel reduction scales
considering biological and socio-economic

S factors and others

[Fig. 2] Steps for Optimal Vessel Reduction by
Fishery
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<Table 2> The Number of Vessel Reduction considering Biological and Socio-economic Factors in

Offshore Fisheries (2014)

Offshore fisheries A B C(%) D(%) E(%) F%) G(%) H I* J
Large Danish Seine 3 11 1 8 6 7 5 0 9 38
Large pair bottom trawl 1 13 3 6 5 3 8 1 10 62
East Sea Danish Seine 0 10 3 3 7 5 8 0 7 31
Medium Danish Seine 0 8 1 7 5 2 1 -1 4 35
Medium pair bottom trawl 0 3 5 7 7 7 1 -1 2 16
Large Ofter trawl 0 14 4 2 4 1 1 -1 8 44
East Sea Trawl 0 10 4 0 4 1 1 0 6 32
Large purse seine 0 18 4 5 6 0 1 -2 9 134
Small purse seine 0 18 6 3 2 7 12 2 13 59
Angling 0 127 2 1 3 6 8 -4 74 406
Anchovy trawl 0 0 5 1 5 3 1 -7 0 383
Drift gill net 31 114 1 5 2 2 10 -14 73 304
Stow net 3 32 2 6 3 4 11 -6 18 190
Diver fishery 1 58 2 4 1 6 7 0 35 200
Trap 21 81 6 2 2 5 6 2 64 136
Stick-head lifting net 0 22 5 8 0 7 13 2 17 57
Long line 1 44 0 4 1 4 11 -4 25 276

Sum 61 583 -33 374 2403

Note : (A) the number of reduction needs based on Fysy criterion, (B) the number of reduction needs based on 2/3Fysy
criterion, (C) weights value of bycatch rate by fishery, (D) weight value of profit rate by fishery, (E) weighted value of
efficiency of resource use, (F) weighted value of average age of fishing vessel by fishery, (G) weighted value of intention
for vessel reduction, (H) annual changes in vessel numbers caused by other factors, (I) the number of reduction needs

considering biological and socio-economic factors, and (J) the number of vessels after reduction.

* & determination of optimal vessel reduction with average level of Fysy and 2/3Fysy

<Table 3> The Number of Vessel Reduction considering Biological and Socio-economic Factors in

Coastal Fisheries (2014)

Coastal fisheries A B C(%) D(%) E(%) F®) G(%) H I* J
Coastal drift gill net 792 4,124 3 5 6 2 4 -5100 1,320 12,081
Coastal stow net 71 133 3 3 1 7 7 13 94 393
Coastal purse seine 33 99 5 2 2 8 11 5 57 208
Coastal trap 510 2,091 1 6 5 3 2 47 943 4,466
Coastal lift net 0 0 6 1 7 5 9 0 0 133
Coastal shrimp beam trawl 27 72 4 7 3 6 13 23 59 113
Combo fishery 770 5,343 2 4 8 1 6 -152 1,958 20,215

Sum 2,203 11,862 -574 4431 37,609

Note : * determination of optimal vessel reduction with average level of Fysy and a half of 2/3Fusy
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<Table 4> Ranks of Biological and Socio-economic Factors considered in Offshore Fisheries

Offshore fisheries

Bycatch

Profit

Efficiency of  Average age  Intention of vessel

rate rate resource use of vessel reduction

Large Danish Seine 2 1 15 4 11
Large pair bottom trawl 5 9 9 7 6
East Sea Danish Seine 11 4 10 2 6
Medium Danish Seine 3 11 14 6 12
Medium pair bottom trawl 4 - 5 1 12
Large Otter trawl 13 12 7 9 12
East Sea Trawl 17 13 8 8 12
Large purse seine 8 14 6 3 12
Small purse seine 12 - 1 12 2
Angling 15 3 12 11 8
Anchovy trawl 16 8 3 5 12
Drift gill net 7 10 16 14 5
Stow net 6 6 11 10 3
Diver fishery 9 2 13 16

Trap 14 5 2 13 10
Stick-head lifting net 1 4 17 1
Long line 10 17 15 4

<Table 5> Ranks of Biological and Socio-economic Factors considered in Coastal Fisheries

Coastal fisheries Bycatch Profit rate Efficiency of Average age Intention of
rate resource use of vessel vessel reduction
Coastal drift gill net 3 6 5 3 6
Coastal stow net 5 2 4 7 4
Coastal purse seine 6 1 2 6 2
Coastal trap 2 5 7 4 7
Coastal lift net 7 4 1 2 3
Coastal shrimp beam trawl 1 3 3 5 1
Combo fishery 4 7 6 1 5
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<Table 6> Costs to Vessel Reduction in Offshore Fisheries

2013 vessel

Reduction cost per Total reduction cost

Type reduction vessel by fishery
(vessel number) (1,000 won) (1,000 won)

Large Danish Seine 9 310,664 2,795,976
Large pair bottom trawl 10 292,794 2,927,937
East Sea Danish Seine 7 296,423 2,074,961
Medium Danish Seine 4 504,834 2,019,336
Medium pair bottom trawl 2 317,567 635,133
Large Otter trawl 8 648,961 5,191,688
East Sea Trawl 6 469,305 2,815,830
Large purse seine 9 268,966 2,420,694
Small purse seine 13 264,660 3,440,580
Angling 74 203,371 15,049,454
Anchovy trawl 0 99,898 0
Drift gill net 73 220,775 16,116,551
Stow net 18 201,590 3,628,626
Diver fishery 35 174,309 6,100,801
Trap 64 239,503 15,328,213
Stick-head lifting net 17 157,691 2,680,747
Long line 25 177,361 4,434,025

Sum(Average) 374 (235,927) 87,660,552
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<Table 7> Costs to Vessel Reduction in Coastal Fisheries

2013 vessel

Reduction cost Total reduction cost

Type reduction per vessel by fishery

(vessel number) (1,000 won) (1,000 won)

Coastal drift gill net 1,320 40,988 54,103,764
Coastal stow net 94 38,804 3,647,576
Coastal purse seine 57 33,175 1,890,975
Coastal trap 943 39,878 37,604,954
Coastal lift net 0 39,878 0
Coastal shrimp beam trawl 59 25,323 1,494,064
Combo fishery 1,958 37,389 73,208,054
Sum(Average) 4,431 (38,817) 171,949,387
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<Table 8> Economic Effects of Vessel Reduction
in Offshore Fisheries

Value of catch
Type increase
(100 million won)
Large Danish Seine 36.7
Large pair bottom trawl 335.7
East Sea Danish Seine 0.8
Medium Danish Seine 22.6
Medium pair bottom trawl 66.2
Large Otter trawl 554.6
East Sea Trawl 360.4
Large purse seine 1,276.6
Small purse seine 27.8
Angling 765.3
Anchovy trawl 101.0
Drift gill net 401.1
Stow net 353.7
Diver fishery 244.4
Trap 0.2
Stick-head lifting net 0.0
Long line 1,146.2
Sum 5,693.3
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<Table 9> Economic Effects of Vessel Reduction
in Coastal Fisheries

<Table 10> NPVs and BCRs caused by Vessel
Reduction in Offshore Fisheries

Value of catch

Type increase
(100 million won)

Coastal drift gill net 1,058.0
Coastal stow net 195.1
Coastal purse seine 4.2
Coastal trap 160.4
Coastal lift net 30.6
Coastal shrimp beam trawl 0.7
Combo fishery 2,268.2

Sum 3,717.2

2 8| - WA A}

AAAoE A aRprh B Zolgt
I A E = 201795 2023704 2] 7F o]
3370 ofFel wid WS wEIlow, 7HA
doz st njg-HlAINE o]&3te] NPV
BCRS ak3ith oju, sHQl&-2 KDIYA AA|
e ALEA Sl 55%E A Eslo] A
t}. #4437} ‘NPV>0, BCR>1’0|" AA 4o g
A2 237t e AR e 4 Qi

oA, Zaflojdell A NVP7F e ES uE
ﬁ%@sgfﬂ 9l), ZAAEE.389 9), HIFHEE
(3759 4) =olen, Y dF A =)
we 7= ?‘a AETEE 3o 94F5H NPV Apo]
7b & Zo® yehbth =3 458 BCRE A
R, 8 A740.58), 3A5(19.89), 53+
%—%53985) a7 A4 Q17(8.82), thd
EER822), AdlidTeEolF371d420(8.02)
Sol =A vehd "k, 281%530.0), ZEH
0.0), E)FHAAE0.03), 2F40.62), A
T2l Zol S AAL0.86) 5o W& Zow
UEFS tH<Table 10> 3H32)9).

=

9) <Table 10>2] BCR H#2 7 7] BCRY HiFo| o}
2ol AAle] BCRS «lU]f&E}.

NPV

Type (million won) BCR
Large Danish Seine 29.1 1.01
Large pair bottom trawl 22,906.3 8.82
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Large purse seine 95,818.7 40’2
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3H2.38), AeH-HAE(1.50) 52 AAA o] U=
o

e >E Bl

o7 yehgtom, whdHe] orxrd0.04), A9
H0.17), 219HEEH0.33) 52 1 ©]3lel Zlo
ek
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<Table 11> NPVs and BCRs caused by Vessel
Reduction in Coastal Fisheries

NPV

Type (million won) BCR
Coastal drift gill net 27,312.1 1.50
Coastal stow net 11,363.3 4.12
Coastal purse seine -1,570.0 0.17
Coastal trap -25,260.4 0.33
Coastal lift net 0.0 0.00
Coastal shrimp beam trawl -1,440.6 0.04
Combo fishery 101,339.3 2.38
Sum(Average) 111,743.7  (1.65)
V.2 B

¥ ATE FoxBE S o] &35k ofFH AAog
FrEg A=A AR AGAE adle REYgske]
9E A4 oI FHHL, olF 4
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AATHOT Ad FBe AATe] 712 of
o Zyow AsAT,

24 st S o FW A YRS A9
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AHU BAZ, JAPHOT A YT F
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oF 37179 @, Zafeigle] oF 56939 o=
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34279 3 4972 747 vehy FAlgow 4
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