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The analysis of questionnaire survey to develop advanced fishing gear and

to improve safe fishing procedure for offshore pot fishery
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In this study, factors such as improvement of a fishing process and safety, reduction of the labor force and headcount
and development of the automation technology for offshore (eel and crab) pot fishing vessels were analyzed. A questionnaire
survey was conducted to analyze and select the key factors using independent/paired sample t-test and correlation analysis,
and a living lab was operated with ship owners, skippers and experts to discuss practical needs of the site. From the result
of questionnaire survey and field requirements, it was possible to understand the level of awareness of ship safety, general
safety equipment, fishing work process and fishing safety equipment from the point of view of the field. In addition, there
were differences in the measurement results of each items because the working environment and experience were different
according to the position of the ship owner and the skipper. The results of the questionnaire survey and various perceptions
of field stakeholders were reflected when analyzing the fishing system and fishing process to choose the development
equipment applicable to the field. From the analysis results, the selected development equipment based on the fishing
equipment and process currently in operation are pot washing device, catch separation and fish hold injection device, length
limit regulations and bait ejection device after use, automatic main line winding device, bait crusher, automatic (crab) pot

hauling separator and so on.

Keywords: Offshore eel and crab pot fishing, Questionnaire survey, Living lab, Independent/paired sample t-test, Correlation

analysis
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Table 1. Items for measuring a safety awareness in fishing environments

Safety awareness

Measurement item

Fishing operation (FO)

Fishing vessel safety (FVS)

Fishing environment
and safety equipment (FE)

Searching for lost pots with rescue machines while hauling pots (FO1)
Removing obstacles while hauling pots (FO2)

Hauling pots (FO3)

Casting pots (FO4)

Handling the catch on ship decks (FOS5)

Crushing and injecting bait (FO6)

Loading and transporting pots (FO7)

Coiling main lines (FO8)

Unloading the catch after entering the port (FO9)

Preparing for departure and entering the port (FO10)

Fishing safety equipment (FVSI)

Fishing vessel stability (vessel stability during navigation and operation) (FVS2)
Life safety equipment for fishing operations on deck (FVS3)

Navigation safety equipment (FVS4)

Vessel fire safety equipment (FVSS5)

Fishing environment safety level of the fishing vessel currently on board (FE1)

Fishing environment safety level of the fishing equipment currently in use (FE2)

Preparation of safety facilities or equipment on the fishing vessel currently on board (FE3)
Preparation of fishing equipment for safe fishing on the fishing vessel currently on board (FE4)

Table 2. Items for measuring fishing safety

Fishing Measurement item Fishing safety Measurement item
safety
Vessel Vessel stability during casting (Al)
stability Vessel stability during hauling (A2)
(A) Vessel stability during navigation (A3) Automatic pot hauling separator (D1)
Engine room CCTV (B1) Fish hold injection device (D2)
Stern rear-camera (B2) pot washing device (D3)
GPS plotter (B3) Length limit regulations and bait
Sidelights on both sides (visibility to other ships) (B4) ijsction gevicel. after 111(86( 1§]5))4)
ARPA radar (BS) ive crab cooling tan
General AIS (B6) Cproatb Autgmatic pot and main line winding
safety V-pass (B7) deche (D6)
equipment 3511? 933) gzﬁ zrt:ts;lrer( l§1é>)7)
B) Fish finder (B9) u
Fire extinguisher (B10) E)]gg)loading and unloading device
Life jacket (B11) - ) ]
Waterproof clothes (B12) Fish hold unloading aid (D10)
Self-igniting lights (B13) s
Life ring (B14) i‘;?e‘t“yg
Devices for reducing labor intensity during crew work equz;l))r;len ?ll;g)];l?u;;pg (;;tatiscfrll) a;?lt(;)rcc()ll?pllir)lg
(S(S:‘:t)ing rope cutting safety zone and safety equipment device (D12)
pot washing device (D13)
for rope \fvork ((?2) . . Catch separation and fish hold
Anti-winding devices for fishing equipment-hauler and injection device (D14)
hau!mg rqller (C.3) . . Length limit regulations and bait
Anti-winding devices for fishing equipment-caster (C4) ejection device after use (D15)
s Anti-winding devices for main line coil roller (C5) ) . S o .
Fishing . . . Eel Automatic main line winding device
work Safety ds?wces during bait work (C6) pot (D16)
©) Bait cutting work safety (C7) Bait crusher (D17)

Rope cutter (C8)
Slippery deck floor prevention (C9)
Safety handrail and rope installation (C10)

Bait cutter (D18)
Automatic bait injection system

: : (D19)
pot loadmg.safety d evice ) . . pot loading and unloading device
Fire protection devices in the engine room and ship (D20)
(C12) . .
Safety devices for anchoring and weighing (C13) 1(3]())t21u)nloadmg device (fish pump)
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Table 3. State of respondents on the questionnair of safety awareness in fishing environments and safety
Catetory Characteristic N Response rate (%)
Ship owner 17 65.4
Position Skipper 9 34.6
Missing 1 3.7
. Crab 13 48.1
Fish Eel 14 51.9
< 50 ton 2 7.4
Tonnage 50 ton = and < 70 ton 2 7.4
of fishing vessel 70 ton = 21 71.8
Missing 2 7.4
< 10 years 5 19.2
. 10 years = and < 20 years 14 53.8
Age of ship 20 years = 7 27.0
Missing 3.7
Total 27 100.0
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Table 4. Fishing operations with a high risk of accidents
. . Rank 1 2 5 6 7 9 1 .
Fishing operation - Total score Weighted rank
Weight 10 9 8 7 6 5 4 3 2

FO1 4 5 10 114 7

FO2 26 1 269 1

FO3 1 22 3 1 239 2

FO4 13 11 1 2 189 3

FOS5 5 20 1 102 8

FO6 14 6 5 2 138 6

FO7 14 3 10 85 9

FO8 13 13 1 146 5

FO9 11 10 2 2 2 176 4

FO10 27 27 10

Total 27 27 27 27 27 27 27 27 27 27

Table 5. Comparison of awareness by position on accident-prone fishing operations

Position Rank Fishing operation Total score  Position Rank Fishing operation Total score
1 FO2 160 1 FO2 109
2 FO3 142 2 FO3 97
3 FO9 113 3 FO4 81
4 FO4 108 4 FO8 64

. 5 FO6 92 . 5 FO9 63

Ship owner Skipper

6 FO8 82 6 FO1 60
7 FOS5 58 7 FO6 46
8 FO7 55 8 FOS5 44
9 FOl1 54 9 FO7 30
10 FO10 16 10 FO10 11
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Table 6. Fishing operations that to be required safety management
. . Rank 1 2 3 4 5 6 7 8 9 1 .
Fishing operation - Total score Weighted rank
Weight 10 9 8 7 6 5 4 3 2 1
FOl 2 1 6 16 86 9
FO2 25 250 1
FO3 23 1 1 222 2
FO4 8 17 132 6
FO5 3 22 87 8
FO6 16 1 1 4 3 161 3
FO7 16 2 3 4 121 7
FO8 6 7 12 144 5
FO9 1 14 6 2 2 148 4
FO10 25 25 10
Total 25 25 25 25 25 25 25 25 25 25
Table 7. Comparison of awareness by position on key factors related to safety
Position Rank Fishing operation Total score  Position Rank Fishing operation Total score
1 FO2 150 1 FO2 100
2 FO3 134 2 FO3 88
3 FO6 118 3 FO4 72
4 FO9 93 4 FO8 61
. 5 FO7 87 . 5 FO9 55
Ship owner Skipper
6 FO8 83 6 FO1 49
7 FO4 60 7 FO6 43
8 FOS5 49 8 FOS5 38
9 FOl 37 9 FO7 34
10 FO10 15 10 FO10 10
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Table 8. Key factors for the safety of fishing vessels
Rank 1 2 3 4 5 i
Fishing vessel safety a.n Total Weighted
Weight 5 4 3 2 1 score rank
FVSI 10 6 8 2 1 103 2
FVS2 1 18 2 6 69 4
FVS3 6 21 114 1
FVS4 1 6 20 35 5
FVS5 10 17 84 3
Total 27 27 27 27 27
Table 9. Comparison of awareness by position on key factors related to safety
Position Rank Fishing operation Total Position Rank Fishing operation Total
score score
1 FVS1 150 1 FVS5 100
) 2 FVS3 134 2 FVS3 88
Ship 3 FVS2 118 Skipper 3 FVSI1 72
owner
4 FVSS5 93 4 FVS2 61
5 FVS4 87 5 FVS4 55
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Table 10. Comparison of awareness by position on the fishing environment and safety equipment of fishing vessels

Fishing environment M+SD M+SD M+SD
and safety equipment Total Eel Crab Ship owner Skipper
FE1 5.185+0.681 5.214+0.802 5.154+0.555 5.125+0.619 5.300+0.823
FE2 6.000+1.301 6.357+1.447 5.615+1.044 5.563+1.209 6.700+1.252
FE3 6.889+1.625 6.929+2.018 6.846+1.144 6.125+1.408 8.000+1.333
FE4 5.926+1.238 6.143+1.562 5.692+0.751 5.750+0.775 6.300+1.767
N 27 14 13 16 10
Missing 0 0 1
Total 27 27 27
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Table 11. Comparison of the significance of improvement, the need for improvement, and the expected satisfaction after improvement

for fishing safety factors

Fishing Significance Need Satisfaction
safety Position N Item M=SD Item M=SD Item M=+SD
Al
Total 26 A2 4.333+0.832 A2 4.280+0.843 A2 4.593+0.501
. Al
A Ship owner 16 A2 4.313+0.479 A2 4.250+0.447 A2 4.375+0.500
. Al
Skipper 10 A2 4.300+1.252 A2 4.250+1.389 A2 4.900+0.316
Total 26 Bl 4.407+0.636 B1 4.417+0.654 B3 4.815+0.400
Ship owner 16 B1 4.313+0.479 B1 4.333+0.488 B3 4.750+0.447
B B1
Skipper 10 B3 4.600+0.516 B3 4.625+0.518 B2 4.900+0.316
B3
Cl
Total 26 C4 4.630+0.492 Cl 4.630+0.492 C4 4.593+0.572
Cl12
C . C4 C4
Ship owner 16 4.750+0.447 4.500+0.632 C4 4.625+0.619
Cl12 Cl12
. Cl Cl1
Skipper 10 5.000+0.000 5.000+0.000 C2 4.800+0.422
C2 C2
D1
Total 26 D7 4.593+0.501 D7 4.667+0.480 D6 4.630+0.492
Crab  Ship owner 16 D10 4.563+0.512 D10 4.563+0.512 D6 4.563+0.512
D1
D Skipper 10 D7 4.900+0.316 D7 5.000+0.000 D6 4.700+0.483
Total 26 D21 4.741+0.447 D21 4.692+0.471 D16 4.667+0.480
Eel Ship owner 16 D12 4.688+0.479 D21 4.600+0.507 D16 4.625+0.500
e
D17
Skipper 10 D21 4.800+0.422 D21 4.800+0.422 D16 4.700+0.483
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Table 12. Comparison by position of the significance of improvement, the need for improvement, and the expected satisfaction after
improvement for fishing safety factors

Fishing Significance Need Satisfaction
safety Item Pos N M+SD t Item N M+£SD t Item N M+SD t
ol BN i
s O v R
o Ml a2
w0 RS e w0 TSRS e w5 SRS
o 3 o R oo b LN .
w1 T e 8 B ne w6 ST
w3 TS o I
w16 feen a0
3 AN
w10 e 2
s w0 o o S0
M -
s {0 Henee a2
SRty L
ClSe 10 Sooosooo0 SUU Cli0 Siooiono SO €20 Yol 260
2 & 10 soomsooo ST C2 0 Soooson SO0 G0 GTooioag 242
C6 Se 10 ssoososso 210 €610 Tsoszse 22 g Sroonisy 1809
T T s
9 Se 10 saoososs 2T O 0 iiges 232 CHg (lonigoes 2365
S - R -
2%2 o 1o 3R00nt g
DI g 10 4ooos031 2207 DU Gmenioan SO DL iowindle 767
DS S 10 soooso0o0 T DS 10 Gooosooo 24T D25 yliiigeny 2165
o 3 e o R o R e
D7 gk 10 49000316 280" D7 14 so00z0.000 4392
I
PI0 g 10 3900:r.101 299" DI04 3o00sii01 200"
o 16 B o o RS0 oy T e
DI6 g 10 a700:0.675 422 D16 10 Lg00m0675 210 P17 10 4700s0675 2092
DI7 & 10 sooos0dss ST PV 1o Yscoeouzy  SUET D 0 yienigsy 2T

*p<0.1, **p<0.05, ***p<0.01, Pos: Postion, Sh:Ship owner, Sk:Skipper.
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Table 13. Comparison of the significance of improvement and the need for improvement of fishing safety factors

L Significance Need
Fishing safety Item N t
M+SD M=+SD
B B3 25 3.800+0.816 3.960+0.790 -2.138%*
B4 25 4.000+0.764 4.120+0.781 -1.809%*
D1 27 4.593+0.501 4.444+0.577 2.126%*
D Crab D3 27 3.556+0.974 3.704+1.031 -2.126%*
D6 27 4.000+0.877 4.111+0.847 -1.803*
Eel D17 27 3.889+0.847 4.074+0.874 -2.431%*
#p<0.1, **p<0.05, **%<0.01.
Table 14. Comparison of the need for improvement and the satisfaction after improvement of fishing safety factors
. Need Satisfaction
Fishing safety Item N t
M+SD M+SD
A Al 25 3.760+1.200 4.560+0.507 -3.266%*
A3 25 2.880+0.971 4.160+0.746 -5.628***
B3 25 3.960+0.790 4.800+0.408 -4.676%**
B4 25 4.120+0.781 4.680+0.557 -3.645%*
B B10 25 3.640+0.952 3.960+0.889 -1.877*
B12 25 3.680+0.557 4.120+0.833 -2.031*
B13 25 3.000+0.707 3.640+0.757 -2.551%**
Cl 27 4.63040.492 4.5194+0.509 1.803*
C5 27 3.333+0.555 4.481+0.580 -5.811%**
C C8 27 3.593+0.636 4.185+0.834 -3.049%**
Cl12 27 4.51940.700 3.963+0.854 2.431%**
C13 27 2.7414+0.712 3.815+0.736 -7.646%**
D2 25 1.240+0.436 1.680+0.802 -2.864**
D3 27 3.704+1.031 4.148+0.456 -2.199%**
D5 27 3.815+0.557 4.185+0.786 -1.991*
Crab D6 27 4.11140.847 4.630+0.492 -2.762%*
D7 27 4.667+0.480 4.44440.506 2.726%*
D D8 27 3.815+0.681 4.148+0.456 -2.360%**
D9 27 2.000+1.109 2.556+0.751 -2.308**
D11 26 2.385+0.697 1.654+0.690 3.058**
D16 27 4.111+0.974 4.667+0.480 -2.431%*
el D17 27 4.074+0.874 4.407+0.572 -2.208**
D20 27 2.50041.030 1.654+0.977 4.900%***
*p<0.1, **p<0.05, ***<0.01.
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Impossible to
demonstrate
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demonstrate
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demonstrate
Al 4~ 9%

Reason for change

Reflecting field opinions
[e)

Reflecting field opinions
Reflecting field opinions
Reflecting field opinions

o] s}

Discussed result
Excluding development
Renamed the developed equipment
to pot washing device
as planned
as planned
as planned
as planned
Excluding development
added the developed equipment
for bait cutter
as planned
Excluding development
Renamed the developed equipment
to low-temperature water tank
as planned
as planned
added the developed equipment for bait cutter

Equipment items for development

7} AmgoE FaE g,

Planned

1
R

Bait crusher
Bait crusher

:1

fus

Length limit regulations
%

Automatic pot hauling separator
Flapper separation and coupling device
Catch separation and fish hold injection device
Length limit regulations
and bait ejection device after use
Automatic main line winding device
Automatic bait injection system
Automatic pot hauling separator
Fish hold injection device
and bait ejection device after use
Automatic main line winding device

Eel
Crab

Table 15. Fishing equipment items for development

Fae0] AE7E 1070]

‘m‘O
o

i

HO
)

_1#_A.u
ol
"

S

1l
i
Ile)

&2 Z7] i o) 2ARE ARt o 2530

=9,

=
=

At =

o of

15

=]
=

| Table 152} 7o) 7}

Al = At

0

O =
=2 O

£ W35

]

Bl

A, AR U7 E QA= WA

F

XO
e
Pyl

-

2]/

g

Zuj 7]

N

7] €]

= =

] 7k

SEES

A=k

]_

A 2 9= To ==

o E2L 2R 29E F

o

Ly

-

HAAEo] ol Yt

A

gol N

1)

3 274}

SRR

7(01-

B

el

| Alels 3717 ofmi

9|

=2

Al = et

[¢)

%

I

ol
T

mjn

A3} e

-

fu

o}

=]
H

ol of
o] Wi glom o] 2e] Tyl

=
=

i

5 1|7

e}
T

A

‘m"
w
o
i

o

)

F.O
ol
N

S
)
—_
1o
gau
el

Hr

o

=

314 | The Korean Society of Fisheries and Ocean Technology



g 0|31, ZAF RO G ARl B PR
BePA, AR, RIE ARAYA, v
A3, )78 Aolch

MR} AV AFek 4] H2o] uE ¢
SE AF GRol 7 BB S Aelo] Zol
7 Q= AOR BAEII otz ol=AAY o 2T
A A AR Q4] HolS Hrgat 4 e Ao
2 AR e Aute] AAThe thoR AA
AR AT Ak AAAAG] JAAHES fESH) 2o
LSS AT ek S9E Bal WAE A
g IS A g U o= 2L 29T
Ae dom shaslel AN W Pl e SIS
sojgih, olefgh FASS Al 9l oj o] i Wyt
ohjet o] ZAY AL Ea olelAlw AR} st

sloF El e AlARRLT 9t

7 EAEo] g Ao
dish W BAS Sasle] B el A 2AE A4
3 wEE e oAolc,

] 2 S 4
up} of 24 22519] QR Aol tha] Alaagk obe} Al
A5 QS T SGET U S RO =
Apsto] BAEE Tas} QIck A AAQ oA
of mjehael thal At AE APEELE Sle AR
of 0] 2 U o} S8/ Slak 2R, olF HH

AL 5 714291 e 7E7}
A

o] ofid 2L 7]Fof| A o] Fo]x]of
= dAolld =ga17] It Wk A Aw
S

A AR A UG ol S AT,
References

Cho YH, Jang CS, Kim BY and An YS. 2021. A study on
the improvement plan for the actual condition in offshore
trap (conger eel) rishery: questionnaire survey. J Kor Soc

Fish Mar Edu. 33, 72-80. https://doi.org/10.13000/
JFMSE.2021.2.33.1.72.

Choi JK, Kim HS, Lee CW, Oh TY, Seo YI, Lee YW and
Ryu KJ. 2019. A study on the risk factors of the
fishermen’s in offshore large powered purse seine fishery
using the accident compensation insurance proceeds
payment data of NFFC. J Korean Soc Fish Ocean Technol
55, 082-093. https://doi.org/10.3796/KSFOT.2019.55.1.082.

Kim DH, Yi JH and Lee YW. 2020. An economic feasibility
analysis of the reduction of accident at fishing operation
in stow net fishery. J Korean Soc Fish Ocean Technol
56, 258-264. https://doi.org/10.3796/KSFOT.2020.56.3.258.

Kline RB. 2015. Principles and practice of structural equation
modeling (4" ed). NewYork: Guilford Press. 74-77.

NIFS (National Institute of Fisheries Science). 2019.
Development of safety guidelines for high-risk fisheries
through survey of fishery accidents, 1-175.

NIFS (National Institute of Fisheries Science). 2020. Understanding
of fishery safety disaster prevention project, 1-83.

Oh TY, Seo YI, Cha HK, Jo HS, An YS and Lee YW. 2018.
Change of fishing power index by technological
development in the offshore squid jigging fishery. J
Korean Soc Fish Ocean Technol, 54, 224-230.
https://doi.org/10.3796/KSFOT.2018.54.3.224.

Oh TY, Seo YI, Hwang KS, Cha HK, Jo HS, Hwang BK,
Kim BY, Kim SJ, Lee YW. 2017. Change of relative
Fishing Power Index by technological Development in
the Offshore Red Snow Crab Trap Fishery. J Kor Soc
Fish Mar Edu. 29, 1640-1647. https://doi.org/10.13000/
JFMSE.2017.29.5.1640.

Park TG, Kim SJ, Chu YS, Kim TS, Ryu KJ and Lee YW,
2018, Reduction plan of marine casualty for small fishing
vessels. ] Korean Soc Fish Ocean Technol 54, 173-180.
https://doi.org/10.3796/KSFOT.2018.54.2.173.

Seo YI, Jeong GC, Cha HK, Jo HS, Lee YW, Jang CS and
An YS. 2020. Change of relative fishing power index
from technological development in the offshore conger
eel pot fishery. J Korean Soc Fish Ocean Technol 56,
037-044. https://doi.org/10.3796/KSFOT.2020.56.1.037.

2021. 10. 15 Received
2021. 11. 03 Revised
2021. 11. 15 Accepted

Journal of the Korean Society of Fisheries and Ocean Technology | 315



