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Abstract @ In this paper, system dynamics considering dynamics and time was examined to study the changes in system structure according to
reinforcement (policy intervention) of regulation and punishment for fishing boats, and the strategizing directions were analyzed . Until now, regulations
and punishments on fishing boats have been conducted temporarily and short-term as a precautionary measure to prevent accidents and imposed
penalties. However, due to various anomalous side effects, the expected results were not achieved, negligent accidents occurred constantly, and follow-up
measures were repeated. Resultantly, the regulation and punishment of fishing boats is a reinforced safety standard, and there is a necessity to improve
facilities, equipment, and industry, and develop technology (including time delay) to prevent accidents. However, as the negative (illegal) activities
continue without immediate and significant resistance, the safety blind spot for accident prevention cannot be minimized. Thus, policy intervention based
on linear thinking without sufficiently considering variables of the dynamic mechanism and time can distort the basic values pursued by the policy. For
the regulation and punishment of fishing boats, a strategy to supplement the mechanism should be prepared prior to the preparation of reinforced safety
standards. Improvement and development of related technologies, mandatory training hours for anglers, fishing industry, and related organizations,

proposal of specific action plan for Fishing Management and Promotion Act for growing fishing-related industries.
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Table 1. Result of examine of precedent research

Studies

Jung and Lee(2021),
Lee(2020), Kim(2018),

- Key point

-Law enforcement
-System improvement

Regulation 1 once, self-audit  Son(2018), Park ct al.(2018)
etc.) Kim(2016), Park(2016)
. . Lee and Yoshimoto(2019),
fcident ~ -Deating accident Cho(2017), Kim et al.(2011),

-Human error Kim et al.(2007)
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Table 4. Major fishing boat accident in recent years

Date Accident Caus_e of Death Missing Rescue
Accident
Table 2. The number of fishing boat registration and user 119117, Mueok crash  Negligent 5 ) 12
T accident navigation
Fishing boat User i
Year g 17.123 Seonchapgl Negh ge.:nt 15 _ 7
(year on year) (year on_year) crash accident navigation
2015 4,289 2,958,872 Dolphin's Departure
2016 4,500(+211) 3,429,254(+470,382) 1595 capsize inbad 15 3 3
accident weather
2017 4,487(-13) 4,149,412(+720,158) *source: MOIS(2019)
2018 4,543(+56) 4,484,106(+334,694)
2019 4,595(+52) 4,814,991(+330,885)

*source: Kim(2021), MOF(2020)
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Table 3. Trends in accident by year

Fishing boat

Year Ship accident accident Ratio(%)
2015 2,740 207 7.6
2016 2,839 209 7.4
2017 3,160 266 8.4
2018 3,434 245 7.1
2019 3,820 306 8
Sum 15,993 1,233 7.7

*source: Kim(2021), KCG(2020)
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Fig. 3. Casual loop of increase of incidents.
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Table 5. Revision matter of Fishing management and promotion Act

No Rev. date Reason

1 21413 -Added the type, number, length, and
o weight of animals, and fishing methods,
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No Rev. date Reason

tools, and times that cannot catch animals
-Expanding the entities that can set the
reinforced fishing restriction standards to
Si/Gun/Gu

-Disposal of garbage or garbage is prohibited
-Prohibition of sale of fish caught by fishing
-Reinforcement of reporting requirements for
fishing and fishing boats,

-Fishing boat safety inspection conducted,
-Fishing boat lifeguard boarding,
-Establishment of standards for business
closure in case of safety accident

2 ’20.2.21.

3 °20.2.18.  -Improving public access to information

-The head of a Si/Gun/Gu may request
information on whether to report business
closure or cancel business registration
from the head of the competent tax office
-Clarify the outer limits of the fishing
and fishing area

4  °19.7.1.

-Executives and employees of non-profit
corporations are considered public
officials when applying penalty
provisions

5 ’184.17.

-The detailed standards such as
the validity period and method

Seonchangl -Mandatory of the fishing spot safety

crash installation of inspection are not clear.
accident  safety equipment -The inspection is conducted
differently at the discretion of
the inspector.
-Change the
Mujeok fonna.t of .the
boarding list
crash (Add emergency
accident geney
contact
information)

-Drinking alcohol by secretly
bringing in alcoholic beverages
-Non-publication of ‘report
confirmation certificate’ and
‘passenger compliance
information’

-Fishing under the influence of
alcohol without wearing a life
jacket in a place other than a
fishing permit area

*source: Korean law information center(www.law.go.kr)
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Table 6. Enforcement of penalty and reinforcement of the system
after the fishing boat accident

Accident Strengthening Penalty enforcement
system
. -Passengers fill 5 firmed st of passengers
Dolphms out a list of and ID, approval of KCG
capstze passengers -Life jackets are provided, but
accident -Life jacket not womn
compulsory

*source: MOIS(2019)
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Incident = Safety blind area

Fig. 4. Effect of safety accidents due to regulation and penalty.
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Table 7. Participants information of FGI

Table 8. Content of a question at FGI

Step Question
-Personal Informatil (Affilcation, Years of experience
Start .. N
in interdisciplinary field etc.)
Intro  -Research and experience in interdisciplinary field
Interest  -Fishing related research and policy
-Increase in marine accidents due to fishing boat
operations and activities
Main -Aftermath of safety accidents due to intensive
crackdown and stricter punishment
-Changes in system behavior in policy ripples according
to regulation and punishment to prevent accidents
Close  -Fishing related development direction and opinions

=
TAS =
=&Y}
Table 9} o] P4 QAnpx o] 2t a1 AAe] A
4 AWARE T Selste] £YPon, wRUEe] 74
webgieh ek, A 2 Al An) F A e
mo]
=

Table 9. Content of a question at FGI

Partici- Years of experience in

pants Gender  Affiliation  Position interdisciplinary field
A Male Institute Chief 24
B Mile Institwte  VC 13
chief
C Male  University Prof. 12
D Male  University Prof. 6
E Male Institute Ph.D. 15
F Male Gov. agency Ph.D. 20
Section
G Male Gov. agency chief 7

WA, Ao ¢ L B Be APAn 2 4F
W4 0 Augse] B huAtL of s, AnE o)

gk} Aol whE A hgel glojA Al ~E ] FH
Cigh < Ao AF-Rd-d e
Aowpitg] o] 52 A4 5 Table 834 o] 4
&to] FGIE 33st7] oA FFoiztel Al Als et
A7 AP E o] % 20021 39 22113143 2)(ZooM)
£ AA A di e AT segloy aru-19= <
g Ay Gk et A A1 Akew s vt
dglole Ay

¢

Topic Examination opinion

-Objective data needs to be supplemented on_the
A causal relationship between the increase in fishing
vessel navigation and nonfulfillment of safety rules

-It is necessary to change the composition of the
B paper content for explanation and understanding of
causal map.

-The connection between causality is agreed upon.

C -However, it is necessary to supplement the
expression that regulations and punishments only
cause problems.

A: Increase in marine accidents due to fishing boat operations and activities
B: Aﬁepﬂath ;)f safety accidents due to intensive crackdown and stricter
unishmen

C: han%les in system behavior in policy ripples according to regulation and
punishment to prevent accidents

3.3.4 TA QX =

WAoo WA T ow Qg AtE owetr] 9% o
St Aol we Aol glojA Al=wle] st
THAEE 2467 flE 2 = F3Io] o3k A
AIAE=E A Yk AA Q] o= F32of| = Fig 59} 2
o] 17§9] ko] FZo} 279 SO Fxa FALIT I
Table 107 o] WAl F7be] wha v B A 2219
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Fig. 5. Total casual loop.
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Table 10. Variable definition and feedback loop

No Polarity Feedback loop

Fishing people — People on board — Operate a
fishing boat — Break the rules — Safety blind
area — Incident — System improvement —>
Regulation/penalty

Regulation/penalty — Strengthen safety standard
— llleglity — Covert ativity — Saefty blind area
—> Incident — System improvement

Regulation/penalty — Strengthen safety standard
— llleglity — Improvement of equipment,
facility, industry — Saefty blind area — Incident
—> System improvement

3.3.5 M YUX[H

o v=w £3Zo ARk Aol AgtE o] dEs do]
= Az AEPAES e PHoRE ARIAA
==

84 AA, HEE A= 5, AAAY] A7HS 7
AA FaLEE 37FA] ol Slth AIZEA A
A M2 Al2'lS FHshe A Ade g
B w=o] Feshy] wiel] Ao uud &
W e olum daH o Al ¥
B = (Wait and see) o] 71 Wol AT
[

o e 37 Aulshe Al2ge e Y
Hohe ivges gAe] ZxyEm A4 golie Al 2E
o FAAAEH] FeAES E3 AT witel 3 &
A oR WslstA Hev F5A- ARl Bolis A
Ql efeo]®olgtar gt A=A A5 2ES F3l THE]
A= “AF5 242 Elo]W(Dynamic timing)” .2 A] @3] 7] Th
7| HrhE g gbel] whso] ¥ 4 e AS5AQ] Elo|W =

Aed Aot Aok
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Table 11. Variable definition and feedback loop o] F7FskAl HaL AbaLAltE oisr] 913k Wt Aol
e T gem B
- Crackdown Involvement A A
-Life jackets are provided, but not womn
Ga -The detailed standards such as the validity — Preparation =8 178 Safely blind area : Causes Tree i
bemgen period and method of the fishing spot of standard it v mrovement
realit safety inspection are not clear. inspection S {ecuipment, falty, sy Sesiy
y -The inspection is conducted dlfferently at standards Operate a fishing boat ____ Break the rules blind area
the discretion of the inspector. lllegality —— Covert activity
-Unconfirmed list of passengers and ID,
approval Of_ KCC_} i . i Fig. 6. Causes tree of safety blind area.
Neglect -A new fishing site is permitted in the
of Fisheries Resources Protection Area, where Management i ] )
mainten  the installation of fishing sites is training AFLE delr] 93 bV AsE G EE AL
ance  prohibited. Gt vhA B LS4 AL Fal ngtuolol & A
-Permission is granted by omitting the A AR A ] sk 1 Bl g o) 9loja] mA Aol o
procedure for use of public waters. A2 J—u a4 A 9 F Qo lojA mAAI
-Drinking alcohol by secretly bringing in HAFAl ol WA B FAMG A REe] EA 2=A 3
alcoholic beverages NABE Be AN, dAAS A2, TR =,
-Non-publication of “report certificate” and TuoR 4, WA, shew, A TAS 5 ol
‘passenger compliance information’ of Mandatory e Co . .
Tllegal ~ fishing boats education on = 8T WHEE WA E = v e gt i
commit -Fishing boat operators report departure healthy 71e L AE S E YT ¢ AdEE O AYSS B
ment  without checking the list of passengers fishing skl 7 a7} 9o}
and ID of the number of people on board.  culture Il S
-Fishing under the influence of alcohol
without wearing a life jacket in a place 4. 4 E
other than a permit fishing area
Ao AR 7)Ee] A2 WekAllY B, 71Ee
1] veph A, ], A BE P R R e wste] Ag@ Watl Agshe J1Ed s
S Ashd HA7IES ST Re7] wEel WA g waag) e 44 gk ) Agel Aelw ok F
i Al TANAS AR gl AdAe) NS W o5 men) orjde wEA REge] sutEh & @
AANHOEA sbso] A7 At Ashd bd7IEl 3ol Sjmo g ok od) wlole]AZ HX 8 = 9xuk uby o
A s s Adate A2, #ele] A&, wHel Al W gaieie) ek A= ulole] A2 SYAY= A7|7F =
B71E R AR, BEAAPIE PR S 1S MR B g ma o) s aAlE WY EgsRn. A% ge
Al welehs Bk wE I YAD T FAAEL WA ko z grx 2 g9E A0 a4 =)
Gorst 52 e AU TS 2ATeRA B gajoine) vl Aol m@ B Al Bg uE
APAHE Anse 5 Ao Atarelolehis AbAY AQA ANH -G o R whS
o AgAQAReR “4AANYE e el agaam o1
]

1=
n
51 S HEdlshd 2 WS = wmeigie] waya)
g A 5 A A8 AAAFS Gk AAH AR o) qawm o
g S e S An FAL A gont TR gqasa 44 A94E sel AoRA wale
s el A WS, AR, Al el IASHE M gojgo)ua) gleHolrA N&H o AaEa TAH O
FES WA BARA, AL WS TEANL S AE B o pans qav)Fo] slam 4 ) glY. o] e
S| g G dllof sha WskE AARIs 5o MEM moo Mgui AlgEe] Tolul Hx A Y
222wt By 52 FoAA Ao} a, Z7149 2A e SAAEEY) BE5S Bu w4
Azl aagel MEel wAsh: X Fig 64 3 qug meen gozA Anst wasl HY o A1
A glel RBAVIE HIET, 8AEEH) 28, A go) gak-a1mde] 81S AT
AT B N R W 947k Bele A gz wojojde waap Awe] glojA] Al Ak
vholeh. QPAAZA T /L WAt S g whek AT o qn gam b Fom Qg el YelA 2

o
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