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This study analyzes the importance and implementation of countermeasures to reduce safety accidents that may occur during
fishing in coastal gillnet fishing. Safety accidents that may occur in coastal gillnet fishing were classified into 56 measurement
items in six areas: slips and trips, contact with machinery, falls, struck by object, musculoskeletal symptoms, and electrical
shock. 35 fishermen belonging to coastal gillnet associations in Tongyeong and Namhae were selected as samples, and
the importance and implementation of the proposed measurement items were investigated in the field. In addition, the results
were evaluated visually by IPA analysis. As a result of the analysis, the importance of struck by object was the highest,
and the implementation of slips and trips was the highest. On the other hand, prevention of musculoskeletal damage was found
to be the lowest in both importance and implementation. The area with the most significant difference in importance and
implementation by the classified area for measurement items was struck by object, and the area with the minor difference
was slips and trips. Among the measurement items, the importance is highly recognized, but there are items with low implementation.
To improve their level of implementation, countermeasures such as continuous education, economic support, and structural change

of fishing boats should be prepared; moreover, policy support activities for implementation should be carried out.
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Fig. 2. Layout of main equipment of coastal gill net fishing
vessel.
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Table 1. Description (ST) of items for safety fishing operation in coastal gillnet

Risk Description of items Sources
Install and manage lighting in dark places to secure visibility (ST1)
Pass/work with caution on the deck for hatch, fishing gear, protrusions, etc. (ST2)
Wear rubber boots or rubber safety shoes (ST3)
Check that the non-slip soles of rubber boots or rubber safety shoes are not worn out (ST4)
S“PS & Frequently remove fish scales and water from on the deck (ST5) MOF (2016)
Ersl% Frequently check that the deck drainage channel is blocked by something and drain it (ST6) EI[\J,[_ISI)LSVIE;AQ(S%; )

Always pay attention to your feet when carrying bulky objects (ST7)

Do not carry objects that obstruct your view (STS8)

Pass/work with caution when it rains and collects water or on a frozen floor in cold weather (ST9)

Avoid stepping on the net as much as possible while line hauling (ST10)

Table 2. Description (CM) of items for safety fishing operation in coastal gillnet

Risk

Description of items

Sources

Contact
with
machinery
(CM)

The fishery equipment operator must check the work area before use and operate the equipment
(CM1)

Safety work training for unskilled workers must be conducted in advance (CM2)

Organize ropes and objects before hauling net so that they are not dragged in during work (CM3)

Install an emergency stop device or power cut-off device at a location where the operator can
immediately cut off the power to the net hauler (CM4)

When working with the net hauler, work in a group of two so that the operation can be stopped
immediately in case of emergency (CM5)

The actuator installed on the net hauler must be equipped with a protective cover or flush-mounted
push button to prevent easy operation (CM6)

Workers who operate the net hauler do not do anything other than operate the lifting machine
(CM7)

Buttons on sleeves and front of jacket securely fasten to avoid snagging on running machinery
(CM8)

Do not wear attachments or tools that could be sucked into the device in operation (CM9)

Do not use work gloves that could get caught in the net hauler rollers during hauling net (CM10)

Hold the rope at a distance of at least 30cm from the net hauler rollers during hauling net (CM11)

When performing work in a team of two, the operator must pay attention to the movements of
colleagues and check the safety of colleagues before operating the machine (CM12)

Attach safety precautions such as protective covers and emergency stop buttons to prevent
inadvertent hand entry into rotating machinery (CM13)

When inspecting and maintaining rotating machinery, be sure to turn off the power and check
the stop of machinery before working (CM14)

The skipper always manages and supervises that work is carried out according to safe procedures
(CM15)

In case of moving the fishing net around the line hauling during the fishing operation, the operation
of the machine is temporarily stopped for the safety of the worker (CM16)

When working in bad weather, the skipper thoroughly educates the crew on safety in advance
and pays special attention to compliance with safety rules (CM17)

MOF (2016)
EU-OSHA (2017)
MOEL (2020)
MHLW (2020)
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Table 3. Description (FA) of items for safety fishing operation in coastal gillnet

Risk Description of items Sources

No work on deck or fishery at the rough sea (FA1)

Be careful not to lean your body under the deck when checking the fishing net over the

ship (FA2)

Refrain from entering around the net except for those involved in casting nets (FA3)

When casting nets, wear appropriate work shoes to avoid getting caught in the net (FA4)

Wear a life jacket at all times during sailing and fishing (FAS)

Arrange the fishing boat's passage so that it does not trip over (FA6) EU-OSHA (2017)
Falls Do not step on the line on the floor or put your feet inside the line when working with  MOEL (2020)
(FA)  the net hauler, as there is a risk of getting your feet caught in the line (FA7)

I - - MHLW (2020)
If it is necessary for the safety of the ship, the skipper takes safety measures such as

immediately suspending the operation or excluding workers who do not follow instructions
from field work (FAS)

Use clear signals while working, monitor each other among colleagues, call each other, and
locate each other (FA9)

Have something to hold on or to lean on in case you lose your balance (FA10)

The skipper instructs and supervises the worker to wear personal protective equipment (FA11)

Table 4. Description (SO) of items for safety fishing operation in coastal gillnet

Risk Description of items Sources
Evacuate to a safe place except for workers who are directly carrying out the hauling net (SO1)
Thoroughly check the condition of the rope and rope guide before operation, as the buoy line hung
on the iron pipe for the fishing line guide may be thrown out and collide with the worker (SO2)
Struck by The buoy line hanging from the iron pipe for the fishing line guide may bounce off and collide EU-OSHA (2017)
object with the worker, so wear personal protective equipment such as a safety helmet and life jacket MOEL (2020)
(SO) when operating (SO3)

Protect your head from flying or falling objects by wearing a safety helmet (SO4)

Wear a face shield to protect your eyes and face from fish and hooks when fishing (SOS5)

Table 5. Description (MS) of items for safety fishing operation in coastal gillnet

Risk Description of items Sources
When transporting catches, transport an appropriate amount of fish boxes (MS1)
When transporting catches, several people carry them together (MS2)
Maintain a stable posture and monitoring when line hauling (MS3)
Musculos- B f MS4
eware o sudden‘ movem‘ents (MS4) ’ MOF (2016)
keletal Be careful when line hauling as the hooks may come loose or the line may break (MS5)
- - - — EU-OSHA (2017)
Symptoms  Avoid strenuous work on slippery floors or in places where it is difficult to balance to prevent 2020
(MS) back and shoulder loss accidents (MS6) MHLW ( )
Don't work in a hurry (MS7)
Avoiding excessive force with assistive tools (MS8)
I usually work according to my health condition (MS9)
S F=AHHMOF, 2016), 7 QH A (EU-OSHA, A9 2R Aol A Ak BRhES BETiE G35kl
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Table 6. Description (ES) of items for safety fishing operation in coastal gillnet

Risk Description of items Sources
Electical machines should be inspected regularly to check for leakage (ES1)
Electrical Do not operate electrical machines with wet hands (ES2)
shock If it is unavoidable to operate an electrical machine with wet hands, use insulated protective MOF (2016)

equipment such as insulated gloves and insulated sticks (ES3)

(ES)

When inspecting or repairing the machine, be sure to turn off the power and then work (ES4)
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Table 7. Sample characteristics in general

Response rate

Category Characteristic N

(%)
Owner 34 97.1

Position
Non-owner 1 2.9
< 3.0 ton 9 25.7
3.0 = ton < 3.5 4 11.4
Tonnage 35 < ton <40 6 17.1
Ofvgsssh;fg 40 < ton <45 5 143
4.5 < ton < 5.0 8 22.9
5.0 ton = 3 8.6
Forties 4 11.4
Fifties 8 229

Age .

Sixties 22 62.9
Seventies 1 2.9
5 < year < 10 5 14.3
11 < year =< 15 2 5.7
16 < year = 20 7 20.0
Fishing 21 < year = 25 7 20.0
CXPENIENCE 26 < year = 30 8 22.9
31 < year = 35 3 8.6
36 year = 3 8.6
Total 35 100.0
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Table 8. Analysis of the importance and performance for safe fishing of coastal gillnet

ltems N Importance - Importance Performance t Value p Value
Performance M SD MAX MIN M SD MAX MIN
ST 34490 4188 0.615 3712 0530 5700 000
STT 35 371 4457 0.561 4086 0.702 4482 000
ST2 35 420 4200 0.833 3771 0877 4170 000
ST3 35 314 4543 0561 4229 0.646 2750 009
ST4 35 457 4143 0.601 3.686  0.832 2847 007
ST STS 35 514 3943 0.802 3429 0778 3.895 .000
ST6 35 714 4114 0796 S ST 3400 0695 S ST8 S 000
ST7 34 559 4088 0.830 3529 0.992 3514 001
ST§ 34  .706 3971 1.014 3235 0781 4723 000
ST9 35  .629 4257 0817 3629 0973 4410 000
STI0 35 171 4171 0.857 4000 0907 1785 083
CM 34 77 4137 0.601 3.438 0561 7.023 000
CMI 35 743 4486 0.507 3743 0.852 5158 .000
cM2 35 857 4171 0707 3314 0932 6263 .000
CM3 34 559 4588 0.500 4029 0834 4625 000
CM4 35  1.143 4229 0.646 3.086 0919 6938  .000
CM5 35 971 3943 0906 2071 0.747 5511 .000
CM6 35  1.000 4057 0.684 3.057  0.802 5086 .000
cM7 35 857 3486 1337 2629 0877 5373 .000
oM CM8 35 600 428 0458 3.686  0.867 3884 .000
cMo 35 371 4457 0505 CM3 CMIO 4086 0742 CM9 CM7 2414 021
cMI0 35 571 3400 1333 2829  1.071 3454 001
CMI1 35 743 3543 1.039 2800  0.719 4785 000
CMI2 35 743 4143 0733 3400 0.847 5634 .000
CMI3 35 1114 4429 0.502 3314 0932 7324 .000
CMI4 35 343 4343 0725 4000 0907 2652 012
CMI5 35 600 4143 0810 3543 0.886 3884 .000
CMl6 35 486 428  0.789 3.800  0.868 3870 .000
CM17 35 657 4257 0741 3.600  1.090 4015 .000
FA 32 762 4094 0.683 3314 0.639 8813 000
FAL 35 829 4000 0.804 3071 0822 4978 000
FA2 35 657 3657 0.838 3.000 0642 4638 000
FA3 35 657 3886 0718 3229 0.808 4293 000
FA4 35 257 4314 0.676 4057 0.639 2714 010
pa FAS 35 1543 4486 0.562 2043 0968 10712 000
FA6 34 .58 4059 0814 FAS FA8 3471 0825 FA4 FA8 4614  .000
FA7 35 343 428  0.750 3.943 0938 2967 .05
FAS 34 824 3543 1.291 2706 1.088 5524 .000
FA9 35 771 4229 0.770 3457 0.852 5652 .000
FAI0 34 853 3706 0.906 2853 0.784 5030  .000
FAIL 34 1206 4294 0.629 3.086 1011 7190 .000
SO 33930 4297 0.617 3285 0.627 9.760 000
So1 35 771 4029 0.857 3257 0561 5925 .000
o S02 35 54 4514 0.612 4000 0767 4098 000
SO3 34 1206 4324 0589 SO3 SOl 3118 1.149 SO3 SO5 6774  .000
S04 33 1515 4424 0.614 2000  1.042 9265  .000
SO5 34 1118 4088 0965 2071 0717 5809  .000
MS 33 687 3760 0.667 3104 0.504 5958 .000
MSI 35 771 3.686 0758 29014 0612 4552 000
MS2 35 629 3.600 0736 2071 0.747 3700 001
MS3 34 853 3743 0817 2882 0.537 5575 .000
us  MS4 35 600 3.600 0775 My 3000 0.642 4190 000
MS5 35 771 428 0519 MSS Moo 3514 0919 MSS  MS3 5652 000
MS6 34 765 3853 0.702 3086 0781 5216 .000
MS7 35 486 3771 0.843 3286 1.017 3679 .001
MS8 35 657 3.686 0796 3.029 0822 4456 000
MSO 34 647 3618 0922 2071 0797 4875 000
ES 3632 4159 0.565 3447 0.747 5.738 000
EST 35 686 4114 0.631 3429 0.850 4352 000
ES ES2 33 727 4121 0781 3394 0.864 4587 000
ES3 35 771 388 083 o4 ES3 3114 0796 B84 ES3 o sho0 000
ES4 35 543 4400 0.695 3.857  1.089 3760 .001
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Fig. 3. IPA Matrix of detailed items for safe fishing of coastal gillnet.

Table 9. IPA analysis results for detailed items for safe fishing of coastal gillnet

Improvement area (Quadrant 2)

Keep up the good work (Quadrant 1)

12(CM2), 14(CM4), 23(CM13), 32(FAS), 38(FA11), 41(SO3),
42(S04), 43(S05)

1(ST1), 2(ST2), 3(ST3), 4(ST4), 6(ST6), 7(ST7), 9(STI),
10(ST10), 11(CM1), 13(CM3), 18(CMS), 19(CM9), 22(CM12),
24(CM14), 25(CM15), 26(CM16), 27(CM17), 31(FA4), 34(FAT),
36(FA9), 40(S02), 48(MS5), 53(ES1), 54(ES2), 56(ES4)

Low priority (Quadrant 3)

Possible exaggeration (Quadrant 4)

8(ST8), 15(CMS5), 16(CM6), 17(CM7), 20(CM10), 21(CM11),
28(FAL), 29(FA2), 30(FA3), 35(FAS), 37(FA10), 39(SO1),
44(MS1), 45(MS2), 46(MS3), 47(MS4), 49(MS6), 50(MS7),
51(MS8), 52(MS9), 55(ES3)

5(ST5), 33(FA6)

©-2o]tHan and Jung, 2010; Cho, 2020). IPA 1-4]
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