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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

Jun-Ik CHOI

Department of Fisheries Production, The Graduate school of Global Fisheries,

Pukyong National University

Abstract

The International Labor Organization (ILO) selected fishing as the world's most
dangerous group of jobs, and it is well known in Korea as a 4D industry.
Offshore large purse seine accounts for the largest portion of the fishing industry
in the coastal region, with the death rate and the accident rate high. In a study on
repeat disasters conducted by the Korea Maritime Institute (KMI), offshore large
purse seiner (22.3 percent), coastal gill nets (12.4 percent), and offshore stow net
(11.9 percent).

Therefore, Risk factors occurring in offshore large purse seiners were analyzed
based on data from the National Federation of Fisheries Cooperatives (NFFC)
between three years (2015 and 2017) and 4M (Man, Machine, Media,
Management) 3E (Engineering, Education, Enforcement) techniques were used to

provide a safe fishing environment. The number of accidents on offshore large



purse seiners each year was more than 150, and in 2015, the number of accidents
on every fishing boats was as high as 17 percent. If the accident rate and the risk
level were divided by insurance, the accident resulting from contact with
machinery was the highest, and the risk of a contact with gear was low but
frequently occurring. This was caused by collisions and contact with gear in
situations where death and disappearance risk are not high, and accident types in
situations where death and loss risk are considered to be contact with machinery,
falls or other accidents. Through these analysis techniques, the frequency and risk
of each type of accident on a offshore large purse seiners can be demonstrated,
and it is expected to raise awareness of a safer fishing environment and contribute

to the reduction of accidents.
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1) As many as 24,000 fishermen and persons engaged in fish farming and processing are killed every year
putting fishing and related occupations among the most dangerous of all professions, according to a
new report* released by the International Labour Office (ILO News , 1999.12.3.)

2) Ministry of Employment and Labor (MOEL), Status Analysis of Industrial Accident 2016,
http://www.moel.go.kr/policy/policydata/view.do?bbs_seq=1482732506833. Accessed. 7th.Oct.2018.

3) Korean Maritime Safety Tribunal (KMST), Statistical Annals 2017,
https://www.kmst.go.kr/kmst/statistics/annualReport/selectAnnual ReportList.do#a. Accessed. 27th.Aug.2018.
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Table 1. The classification of accident pattern in fishermen accidents according to contact
with object or facilities of KOSHA code

KOSHA code Accident pattern

00 Insufficient data Insufficient data

Falls from height,

01 Falls from height Falls into water

02 Slips & trips Slips & trips
03 Bumping Bumping
Items 04 Struck by object Struck by object

Contact with machinery,

05 Contact with machinery Contact with gear

06 Collapsing or Collapsing by object,

trapped collapsing Trapped by collapsing
07  Pressing - Vibration Vibration, Burning
09 Etc. Etc.

(Man, Machine, Media, Management) 3E (Engineering, Education, Enforcement)
7S EEsto] AAAMoNA EFF A= ErorZt FAAAES 4

(step 1), Abare] A - vjd B fAS AdeA A7 o8 A Z=
1

govl, b A% WAE fiskel Bk ARG FHH B Abn A

2 oS YEFW T (Chiba et al, 2005; Park et al., 2018).



Man Education

Error 1 Machine Engineering
Enforcement
Media
Accident
b Same as above

Analysis 2

Eror2 (Same as analysis 1) Same as above

Same as above

Analysis 1

Fig. 1. 4M3E's Concept map of death and missing accidents in offshore large

powered purse seiner.
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Table 2. The occurrence status of accident over the last 3years in large

powered purse seine fishery

Year
Vi e 2015 2016 2017 Averee

Number of accident (A) 286 277 150 238
Occurrence rate of accident(%s)" 155.2 150.2 78.5 128.0
Number of death and missing(B) 4 2 4 3.33
Occurrence rate of

death and missing (k)" 21.7 10.8 20.9 17.8
Estimated number of  fisherman 1.843 1.844 1.912 1.866

on board during the year (C)

‘number of accident per year in thousands= (A4/C) < 1,000 (%)
“number of death and missing per year in ten thousand= (B/C) > 10,000 (%)
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Table 3. The frequency and occurrence rate of vessel type over the last

3years in large powered purse seiners

Type CG B, Fw SO FH B, S T (0] Total
N(%o)’ (4%3) (2%%0) (2623) (4%3) (154) (45612) (9A626) (533}3) 103
%(5) L(%)’ (2A160) (20?83) (2A160) (13?02) (2160) (23?44) (5?21) (553)0) 50
FOW (39 (529 (139) (261.?59) (526) (2278) (5;%8) (2278) e 13
N(%) (4%27) (7%2) (3%)9) (1A154) (45612) (15;252) (43238) 105
%(6) L(%) (1302 @60 @60 (.60 @4 (10%42) (572?29) 31
F(%)’ (47%2) (2.278) (1 1?1 1) (372750) (16%7) (5;%8) 121
N(%)’ (35%6) (4%3) (9626) (9.626) (352319) 38
%(7) L(%)" (23?44) (23?44) (13?02) (22;165) 34
F(%) (2522) (9,772) (1A139) (12?50) (4.317) (35256) 58

‘number of accident per year in thousands= (A4/C) < 1,000 (%)

N: Net vessel, L: Light vessel, F: Fishing carrier

CG : Contact with gear, B,: Bumping, FW: Falls into water, SO: Struck by object,
FH: Falls from height, B,: Burning, S: Slipping, T: Trapping, O: Other

S ARERS W, 429 F SAYS BEAe g2, A 3841, kA
7207 0] QA aL, o] HOAE&(%)Z ISt Arsg oew o 3dzkel 7

Aubd AR ES HAEAS u B 375.3%, A 1952%, wHA
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Table 4. The frequency and death - missing rate of vessel type over the last

3years in large powered purse seiners

Type CG B, FwW SO FH B, S T (6] Total
* 1
N(fw) (14.88) !
20 . 1
15 Lo (26.04) !
. 1 1
F(fw) (13.89) (13.89)
* 1
N(w) (14.88) !
20 » 1
16 L) (26.04) !
() 0
. 1 1
N((bo) (14.88)  (14.88)
20 *
17 L ’
* 2
F (o) (7.78) 2

“number of death and missing per year in ten thousand= (B/C) > 10,000 (%)
N: Net vessel, L: Light vessel, F: Fishing carrier

CG : Contact with gear, B;: Bumping, FW: Falls into water, SO: Struck by object,
FH: Falls from height, B,: Burning, S: Slipping, T: Trapping, O: Other
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)
o, 719, 71E @) Wl (13) elsith
3. A3 FEjE HlEs fAE

2015

2016
Bumping _ ] m2017

Contact with gear

Falls into water
Struck by object ~a

Falls from height [ ]

Accident type

Burning | 1]
Slipping I
Trapping |

Other ]

0 50 100 150 200 250 300
Frequency

Fig. 2. Frequency of occurrence by accident type in large powered purse seiners.
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< 3dgke] As 2w Fejd = W= A8 Fig 2, 39
Fig. 2014 uetd A} Zo] AL RE= 7EF (363%)> dolF
(23.4%)> F2E (202%)> 7Y (7.3%)> 22 (6.9%) 0|1, AId=E &
of W (22.6%)> "ol (20.8%)> 71 (20.7%)> T (11.3%)> 7IEf

(10.2%) =] AT},

2

Insurance (1,000,000 womn)

IR

Contact Bumping Fallsinto Struck by Fallsfrom Burning Slipping Trapping Other
with gear water object  height

Accident type

Fig. 3. The hazard assessment using the payment of insurance proceeds by accident

occurrence patten over the last 3years in large powered purse seiners.
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Table 5. Frequency analysis of the fishing process over the last 3years in

offshore large powered purse seiners

Preparation  Navigation — Setting = Hauling  Loading Entering  Others

for sailing  and search net net of catch Unloading port at sea
Net
vessel 25 48 35 112 - - 5 41
Light
vessel 10 43 27 13 - - 7 35
Fish 56 . . 79 77 13 65
carrier

H 39z 2P ANA EAT AARE AR e AT &ga F
ojgto] 147110 % 7P =mokow, 7IEF (1414)> F(12530)> A A (7971)>

39 (7770)> F(627)> Fel=n| (57> 4 @57 oAt ov|AM, &
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F3te] w3l o, A wxo wgl 1~104d-& 1, 11~2074 11, 214

oL trte® ®AE sho] Adsklth. 1P Al Table 72 =¥ o

Table 6. Mainly occurred accident pattern in working process

Accident A NL F

pattern P N E 0 S H L 9]
St T T T
Bumping =~ Tttt Ayt tH Tt
T T
Stguggcf’y NN Sy T W T
Fa}}gig‘;fl‘t’m ot T T T T
Buming ~ t 1 T T

Slipping Tttt T 1 ottt Tt
Trapping t  t t 1 Tt T

Other  tHt fH  t  fit Tt Tt

*Number of accident : (1 ~ 10), TT(11 ~ 20), T2l ~ )

A: All vessel, NL: Net vessel & light vessel, F: Fish carrier

P: Preparation for sailing, N: Navigation and search, E: Entering port,

O: Others at sea, S: Setting net, H: Hauling net, L: Loading of catch, U: unloading

_16_



Table 7. Major risk factors and number of case by operating process

Operating No.

process of case Factor
- Slipping on stairs or ladders bumping into a hull
- A fall while repairing a fishing net before
sailing
. - Slip during food shipment
Preparation o, g While welding

for sailing

Drop of ice in the fishing space to set sail
Hit the equipment during maintenance
Boarding one's wrist while holding the rail to
get on a ship.

- Sliding during work preparation or on-board
movements over a rope or net
- A fall due to bad weather on duty
147 - Slide up and down the stairs
- Kitchen utensils fell off during the voyage
- Slip of luggage
- Fall on the wire in the preparation of the lights

Navigation
and search

- Struck by object or trapped with fishing gear
such as rope or wire
- A net wound in the waist
Setting net 62 - Road equipment damaged due to ageing
- The body part is wrapped in the rope during the
setting net
- Shackles bounce off during the setting net

- Struck against a mesh or trapped in fishing
gear the rope or wires burst and struck

Slip and fall while hauling

Road equipment damaged due to ageing

Hauling s - Risk of net lumps falling off and getting hit
net - Struck in rope or wire during the hauling net
- Fits lines or fishing nets that pass through the
block

- Hull shaking and falling in the stern
- Lift a net and hurt one's waist

_17_



Loading of
catch

79

Struck by net, slipping due to fish or ice
Wire rope burst and hit by net

- Trap wire entrapment between winch and wire
rope

Hitting the fishing equipment while loading of
catch

- Shackle released while loading

- Ladders fell and hit while working on ice in
fishing space

Unloading

77

- Fell into a fish hold or struck by net

- Hits the yard with fish during unloading
operations

- Lift weights during loading and unloading
operations

Fall of ice hit while unloading

Fall from the sea due to bad weather
Broken rope and hit by body

Entering
port

25

Moved to the ground or on another ship, fell
on the water

- Fits rope for mooring

- Falls in the net while cleaning up the fishing
net after entering port

- Entrapped winch while winding a rope to secure
a ship

- Slip across a ship

- Fall in the water between ship and ship

Others at
sea

141

- Feeling of pain while lifting heavy objects,

a mysterious pain

Knife cut finger on knife while preparing meal
Slide up and down the stairs

Sudden feeling of stomachache

Entrapped lock the door of a ship

Heart attack of unknown details

Cancer

Discharge of blood or urine

_18_
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5. 4M3E ¥4

Fele EAE el shuRAl A9 AM3EZAle] Atk o] WH-S NTSB
(National Transportation Safety Board)e] AFilzA} wWwdo] 7] dolm, &z Ak

AA M= o] Lol A AbEH L St o] EAUHE error2 QS U

oAt nAZN A PN AbF-AFAL AAMe] A Fepd HEH
At F 27HAE ZE B e A5 ErorZl FOAJAAE HFHoR
Astar Abare] A -l A g A g AAEA AS-7] 8 A ZzA
2~ uForsl g o, Table 8, 99F #+o] Errors WA= EAsla 2%
Azt o) whE oA Leks YeEb )

A HA Alel= 7| o® Qg Y AW Ao R EAMolA G 5 3
Askal e Atel=Ee et A Abolol 719 aES E£o® wie L sirt

7} BFolw o] 1B FA Alo|=E] WoF W Solrt Ak A}

ojth. 4 o] A9l Errorgs A 291, 7|AIA a9l 3AFA a9l #
214 @9log FRalY BEXNst1, V|ed, wSH, A 2 ez diF
kol 1128k A3} Table 87 #o] HA15 ¢t}
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Table 8. 4M Analysis and 3E consideration of countermeasures, a written

verdict example 1

Man Machine Media Management
Management
. Cognitive Mechanical Lack of vision director
Main cause . . . .
ability equipment Operation type  Education and
training
Education Safety educa.tion
Management director
Engineering Rule of law
Enforcement Installation of safety equipment

Placement of safety personnel

o7k v S| uold A B4 AYS d Ao olFati 1
ge] 2o del A% WA upehe] Felate] AgE Abielth

T3 R HA) Abd 223 vpsbx] @A 0 2 Table 90 LFER QLT

Table 9. 4M Analysis and 3E consideration of countermeasures, a written

verdict example 2

Man Machine Media Management
Management
. Lack of Mechanical Condition of director
Main cause .\ .
recognition equipment the deck Lack of
education
. Safety education
Education Management director
Engineering Rule of law
Enforcement Wearing safety equipment
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