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EXECUTIVE SUMMARY

A Study on Measures to Improve the
Safety of Aquaculture Farms

in Compliance with the Serious Accident
Punishment Act

Mikyeong Yoon - Jieun An - Seoyeon Oh

1. Introduction

1) Background and Purpose

= Effective January 27, 2024, the Serious Accidents Punishment
Act will apply to all workplaces with five or more regular
employees. This act reinforces the safety and health
management obligations of business owners and introduces
stringent legal penalties, including criminal sanctions and

punitive damages, for non-compliance.

= Aquaculture has established itself as a critical global food

source, playing an especially significant role in South

xiii



Korea's marine and fisheries industry. However, recent
serious accidents occurring at aquaculture farms have
emerged as critical issues, necessitating measures to mitigate

legal and industrial risks.

This study aims to propose policy measures tailored to the
distinctive operational characteristics of aquaculture farms.
It seeks to prevent serious accidents, minimize associated

legal risks and enhance industry resilience.

2) Content and Methods

(Content) This study assesses the applicability and current
responses to the Serious Accidents Punishment Act, evaluates
risk factors across different processes in aquaculture

operations, and propose improvement measures.

(Methods) A combination of legal analysis, literature review,
expert consultations, and on-site investigations was
employed to develop response measures tailored to the

specific conditions of aquaculture farms.

3) Review of Prior studies and Differentiation

= Existing studies have primarily focused on the application

Xiv

and response measures for the Serious Accidents Punishment
Act across various industries.However research specifically

focus on aquaculture remains limited.
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= This study differentiates itself by providing risk assessments
and response measures that reflect the unique environments

and working conditions of aquaculture farms.

2. Application and Issues of the Serious Accidents

Punishment Act in Aquaculture

1) Overview of the Serious Accidents Punishment Act

= The Serious Accidents Punishment Act was enacted to
strengthen industrial accident prevention and enhance the

safety and health of workers.

- The existing Occupational Safety and Health Act revealed
limitations in effectiveness, leading to the introduction of the
Serious  Accidents  Punishment Act, which imposes
responsibilities on business owners and managers to prevent

serious accidents.

= The Serious Accidents Punishment Act strengthens the safety
and health management obligations of business owners by
imposing stringent legal penalties for non-compliance,

thereby reinforcing its deterrent effect.

- Notably, the Act holds business owners and top executives
accountable in the event of serious accidents, promoting

accident prevention.

XV



2) Applicability to Aquaculture

= In aquaculture, the average annual workforce comprises 22.61

workers, of which 20.02 are daily workers, reflecting a high
proportion of temporary labor and significant fluctuations in
the number of regular workers. This necessitates careful

evaluation to determine the Act’s applicability.

Key issues include aquaculture-processing linked workplaces,
divided business registrations, temporary hiring during seeding

and harvesting periods, and the inclusion of family workers.

3. Policy Responses to the Serious Accidents Punishment

Act in the Fisheries Sector

1) Current Policy Responses

XVi

= Domestically, the Ministry of Employment and Labor and the

Ministry of Oceans and Fisheries provide various materials
to support compliance with the Serious Accidents
Punishment Act. However, specific measures reflecting the

unique characteristics of aquaculture remain insufficient.

Current measures are primarily designed for manufacturing
and general industries, making them inadequate for the
complex and dynamic working working conditions inherent

in aquaculture.
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2) International Policy Cases

= (Canada) The Occupational Health and Safety Act (OHSA)
mandates that all industrial sectors, including fisheries,
ensure the protection of worker safety and health. Each state
operates specific safety regulations, with tailored safety

manuals provided for the marine fisheries sector.

= (Norway) As a globally advanced aquaculture nation, Norway
implements the Working Environment Act to improve
working conditions and enhance safety. It operates
specialized risk management programs tailored to the

aquacultur e sector.

= (United Kingdom) The Health and Safety at Work Act protects
workers” health and safety across all industries. It includes

specific guidelines tailored to aquaculture operations.

4. Analysis of Serious Accident Risk Factors in Aquaculture

1) Current Status of Serious Accidents in Aquaculture

= Analysis of safety accidents and serious incident cases in
aquaculture farms has revealed critical risk factors, including
equipment malfunctions during operations and falls during

offshore work.
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2) Analysis of Risk Factors by Aquaculture Process

Data collection from visits to major aquaculture farms

highlighted key on-site issues.

Common critical factors included weather conditions, workers’
attire and appropriate rest, and safety education regarding

equipment and operations.

Emphasis was placed on organizing and securing sufficient
workspace, conducting emergency response training, and

ensuring regular equipment inspections.

3) Risk Assessment of Serious Accidents in Aquaculture Farms

Xviii

Among various risk assessment methodologies, including the
three-step decision-making method, checklist method, and
frequency-intensity method, the checklist method was

identified as the most suitable for aquaculture operations.

A risk assessment model was designed and applied to
preliminary evaluations of four major aquaculture methods:
land-based tank systems, offshore net cages, hanging
systems, and floating systems, which are used to produce key

aquaculture species.

The assessment highlighted that risk factors vary across the
stages of aquaculture operations. Nonetheless, the findings
emphasize the consistent necessity for comprehensive safety

measures, including the establishment of emergency
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response systems, improvement of equipment safety, and

effective workspace management.

- (Professional Training) To ensure accurate risk assessments,
training programs are necessary to enhance the expertise of
personnel conducting the assessments.

- (Ongoing Management) Post-assessment improvement measures,
coupled with consistent monitoring and evaluation, are critical
for maximizing the effectiveness of serious accident prevention

in aquaculture farms.

5. Improvement Measures for Serious Accident Prevention

in Aquaculture

1) Basic Direction

= Develop systematic management measures that reflect the
unique working environments and safety management needs

of aquaculture operations.

2) Improvement Measures

= (Short-Term Measures) Develop response manuals for the
Serious Accidents Punishment Act in aquaculture, provide
consulting support for risk assessments and improvements,
conduct education and awareness campaigns for aquaculture

operators, improve facilities and supply equipment for safer

Xix



working environments, and establish a safe feed supply system.

= (Mid- to Long-Term Measures) Build baseline statistics on
safety accidents in aquaculture farms, promote R&D for
technologies to reduce serious accidents, and support the

safety and substitution workforce for foreign laborers.

{Summary Table 1) Improvement Measures for Serious Accident Prevention
in Aguaculture

Category [tem Details

* Need to comply with mandatory requirements

Necessity of the Serious Accidents Punishment Act.

* Explanation of the Serious Accidents Punishment
Act, safety measures and risk reduction
strategies, presentation of a standard risk
Key Content | assessment model, provision of internal
regulation templates and implementation
Development of frameworks, and development of practical

Manuals for case—based guidelines.

Responding to the
SeriF;us Ac%idents * (Target) Aquaculture farms with 5 or more

Punishment Act in regular workers, processing, seasonal, and
offshore operations prioritized.

Aquaculture Target and
Implgmenting * (Implementing Agencies) Ministry of Oceans
Agency and Fisheries, National Federation of

Fisheries Cooperatives, research institutes,
local governments, and regional fisheries
cooperatives.

Expected | Strengthen the legal response capacity of
Effects small aquaculture farm operators.

* Lack of understanding of risk assessments
Necessity and safety improvements among aquaculture

Consulting Support operators.
for Risk ) . . )
Assessment and * Provide education and materials for risk

Improvement Key Content assessment, on-site tailored consulting for
risk assessment, and technical support for
safety improvements.
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Category ltem Details

* Target) Aquaculture operators subject to the
Serious Accidents Punishment Act or those
Target and willing to voluntarily improve safety.
Implementing | ¢ (Implementing Agencies) National Federation
Agency of Fisheries Cooperatives, National Institute
of Fisheries Science, related research institutions,
and regional fisheries cooperatives.

* Contribute to reducing legal risks for small-scale

E ;
xpected aquaculture farms and establish a safety culture
Effects . .
in the industry.
Necessity * Establish a systematic safety prevention

framework for aquaculture operators.

* Conduct customized safety awareness
education and campaigns, and strengthen

. safety education for aguaculture managers
Education and and workers.

Promotion to Raise
Awareness Among
Aquaculture

Key Content

* (Target) All aquaculture operators, foreign
workers, youth, and management personnel.

Operators | Targetand | (Implementing Agencies) Ministry of Oceans
Necessity Implementing | and Fisheries, National Federation of Fisheries
Agency Cooperatives, National Institute of Fisheries

Science, regional fisheries cooperatives, and
aquaculture industry associations.

Expected | Improve safety awareness among aquaculture
Effects workers and prevent serious accidents.

Necessity | * Ensure workers' safety.

Key Content | * Improve facilities and supply safety equipment.

Facility * (Target) Aquaculture farms requiring safety
Improvement and Target and equipment and facility improvements
Equipment Supply Implementing * (Implementing Agencies) Ministry of Oceans

for a Safe Work Agency and Fisheries, local governments, Korea

Environment Fisheries Infrastructure Promotion Agency,
and fisheries cooperatives.

Expected | * Ensure a safe work environment and improve
Effects production efficiency.

Establishment of Necessit * Prevent physical damage and accident risks
Safe Feed Supply ¥ during the transportation and mixing of feed.
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Category [tem Details

* Introduce automated feeding systems, build
Al-and loT-based smart aquaculture systems,
and promote and educate on the use of
compound feed.

Key Content

* (Target) Aquaculture farms requiring compound
feed use.

Systems Target and
Y Implgmenting * (Implementing Agencies) Ministry of Oceans
Agency and Fisheries, local governments, Korea Fisheries

Infrastructure Promotion Agency, and fisheries
cooperatives.

Expected | * Improve worker safety and ensure the
Effects sustainability of aquaculture environments.

* Need to identify the current status of serious

Necessit . . -
i accidents in aquaculture to formulate policies.

* Supplement existing statistics, collect detailed
Key Content | data tailored to aquaculture characteristics,

and introduce new statistical categories.
Establishment of

Baseline Statistics * (Target) All aquaculture operators nationwide;

on Safety Accidents  Target and ggta collected by aquaculture method and
in Aquaculture | |mplementing Isaster type.
Farms * (Implementing Agencies) Ministry of Oceans
Agency : : : ] :
and Fisheries, data analysis teams, fisheries
cooperatives, and local governments.

* Develop customized safety measures for

Expected . i
E?fects aquaculture and enhance policy effectiveness
through data—driven policymaking.
N . * Limitations of labor-intensive management
ecessity

approaches in preventing accidents.

* Develop labor-replacement technologies,
introduce smart safety equipment, improve
Key Content | the safety of hazardous equipment, and
implement real-time monitoring and remote
management systems.

Technology R&D to
Reduce Serious
Accidents

* (Target) Aquaculture farms requiring advanced

Target and technologies and disaster prevention measures.

Implementing | ¢ (Implementing Agencies) Ministry of Oceans

Agency and Fisheries, National Institute of Fisheries
Science, Korea Institute of Marine Science
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EXECUTIVE SUMMARY

Category [tem Details

and Technology Promotion, Korea Fisheries
Infrastructure Promotion Agency, and fisheries

cooperatives.
Expected * Improve safety, preyent accidents prqaptwely,
enhance work efficiency and productivity, and
Effects . . . .
provide customized on-site safety solutions.
Necessity * Establish a safe working and employment

environment for foreign workers.

* Develop dedicated safety insurance products
Key Content | for foreign workers and establish substitute
labor systems.

Support for Foreign * (Target) Foreign workers and aquaculture farm

Worker Safety and Target and operators employing foreign workers.

Substitute Labor Implementing | ° (Implementing Agencies) Ministry of Oceans
and Fisheries, National Federation of Fisheries

Agency ” ;
Cooperatives, Foreign Worker Support Centers,
and regional fisheries organizations.
Expected * Improve foreign worker safety, minimize labor
Effects shortages, and enhance the safety of

aquaculture operations.

Source: Prepared by the authors

6. Result and Policy Recommendations

1) Result

= It is necessary to establish a tailored occupational safety and
health management system that reflects the unique
characteristics of aquaculture and to combine risk

assessments with continuous management.

= Promoting a culture of safety within the industry and

xxiii



establishing a collaborative support system encompassing
the government, private sector, and local communities will
protect workers' lives and strengthen the industry's

competitiveness.

To effectively implement measures for improving serious
accident prevention in aquaculture, two policy recommendations

are proposed.

2) Policy Recommendations

XXiv

Amendment to the Aquaculture Industry Development Act

(Introduction of Safety and Health Obligations Specific to
Aquaculture) The Aquaculture Industry Development Act should
include clear provisions for safety and health obligations
tailored to the unique characteristics of aquaculture. Regardless
of whether aquaculture farms fall under the Serious Accidents
Punishment Act, a legal framework must be established to ensure
all aquaculture farms implement basic safety management

systems.

(Strengthening Support for Small-Scale Aquaculture Farms)
Small-scale aquaculture farms face limitations in establishing
safety management systems due to financial and technical
constraints. To address this, the government must legally
mandate the provision of safety equipment and technical

consulting support.



EXECUTIVE SUMMARY

= Establishment of Governance for Preventing Serious

Accidents in the Fisheries Sector

- (Building a Cooperative System Among Government, Private
Sector, and Local Communities) To prevent serious accidents,
a collaborative governance system should be established
involving the Ministry of Oceans and Fisheries, Ministry of
Employment and Labor, local governments, private companies,
and fisheries organizations. This system will facilitate

information sharing and provide practical support.

{Summary Picture 1) Proposal for Establishing Governance to
Prevent Serious Accidents in the Fisheries Industry

Ministry of Oceans and Fisheries

1
Fisheries : = ohi : - :
Strategy and Data Fisheries Policy Infrastructure and DISF?S r;]ter\ggter Fézrf':;g ggﬁ:;l Sg:;?:;’:‘gz:z:;sgy

i ivisi uaculture Poli o i s Nidcd
Planning Team BRI & Division sl Division Division Policy Division

Task Force for Serious Accident Response in Fisheries Industry.

Statistics Technology

R&D

Development of Worker Safety Development of Safety
Insurance Products, Education Improvement Policies, Serious
and Promotion Related to Serious Accident Response Manuals, Specialized
Accidents, and Distribution of Risk Assessment Models, Institutions
Compound Feed and Equipment and Consulting

Continuous Mutual Cooperatiosn for Field-Research Linkages

Source: Prepared by the authors
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OHS Act, Section

16 zhe=T AEE O21, 837t ME5
uss g5/ 0|*
1O(I;S Act, Section |, o151 o & w1 oj2 * DERANE AUTYM LA E A

QA5 S YAML TEF0A 210

* Z2AI= MHATYOA o 7
OHS Act, Section |, opxisy xiof miay oxj o | Ul Hi X121 282 S50} 5101,
,]6 L - o T —IT XH‘JOUJ%EQ (l)_p;lj% ‘?’|§§‘JF

U= WIS oAl HO010F &

Atz OCCUPATIONAL HEALTH AND SAFETY ACT R.S.P.E.I. 1988, ¢. 0-1.01, Section 16
Duties of worker

ESH Iyt =5 AREAH(Workers Compensation Act)of] whehA]
L EARAI Y3 (Workers Compensation Board, ©]sF WCB)S &%
st A9 5 AR FAdolu Aol digt A4 BAS AlEstal OHS
HEo] whet AAA Qb ZiAsH ] IRt o eI A/ Y 5

OHS HE2 A= A58 B3 =0l%, AL vEAL, Fu] {4
o

- o )
U, A 25 9]l 2o ] uAlE A, FH oE 4 e,

55



A w5 wAT, 7H?l HD %“ﬂ] oAl
2

B3k 4 glk wof Sule] A4 AL, WAL 5

27 93 2IY Y7

2. =290]

LEgoloA FAE ZLEAN: 9 AU SollA F HARZ et 4
YdoE FRHETE7) Ae T8 A 342 = AL
et 7IAR It B, = AA 71, SeEd &, gAY S &
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IY R4S AESI,

W >
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71) OSG, Offences & Penalties in the Occupational Health and Safety Act (OHSA)(ZAY:
2024.08.10.)

72) Occupational Health and Safety Act Al42%

73) Ingunn Marie Holmen & Trine Thorvaldsen(2018).
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8, 1078 oo Aol QU= Sk F B o9 ehddte] dBARE AE
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75) Norwegian Ministry of Labour and Social Affairs(2005)
76) Norwegian Ministry of Labour and Social Affairs(1996)
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AH(Directorate of Fisheries) A EQPHH(Food Safety Authority),
¥y (Maritime Authority), =5=%(LIA), AL HFAHL FAA Y
HA, K &5 o7 g I -A= % 74/\}0}‘:} 1992¢7E k=90] =

SA=F(LIAS Ht of Q= He 719 17, b, 2 (Health,
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7t /\1‘113-10]‘3}- HE 185 ¥l Rk AYE sk A4S, OHS
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Aol A, F=9] "AFAorA R AM(Health and Safety at Work,

etc. Act) ;& 22219] oA} AL HEly] Yot HE R, oFAAL X
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A= AAHCE #efstal, sAte] QS B4t o el dAE
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245t A4 o] WAIHo] Sick. 22 ¥ ofefe] Al A Personal
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2FA% W BA-9kd e -8 (Management of Health and Safety
at Work Regulations 1999)°] W2H, 1-8F= APof| FHIEE= s
= A4s| gristal, A9 A7, kd 9 ETX]Oﬂ et A4 S

L

2]5}7] 95k A3 E4] RAE At ZYoj|A AAsE BA 9 oA

77) Health and Safety at Work etc. Act 1974, Management of Health and Safety at Work
Regulations 1999, Health and Safety Executive, Guidance for improving health and
safety(M34 Processing of fisheries and agquaculture products (health and safety projects)*
British safety council, (2024.08.10.)

78) British safety council, (2024.08.10.)
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of By ZE WASIALE 1992 +52A78(Manual Handling
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A7 sl 242 #2] +4(Control of Substances Hazardous to
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Gl FAAY A 9 Pd A= HSE Ee o2
(Maritime and Coastguard Agency, ©|5} MCA)°] 3t} HSE
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OLAR A 914]9] Y(Safety Health Awareness days)& A|Astal79), ¥
AldA7E B b 8FARNE 25 5 IS B ARIE At
I Qlrh. SAIF 3]¥oll= HSESH MCA 9ol 553 (Northern
Lighthouse Board), GAAARE]H(the Crown Estate), FHTHEE
F3](Royal National Lifeboat Institution, ©]3} RNLI), Scottish Sea
Farms, Scottish Salmon Company §°] E§H= o] R1r}.80)
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79) Fishfarmingexpert, Awareness for safety in aquaculture(Z442: 2024.08.10.)
80) Health and Safety Executive(ZAY: 2024.08.10.)
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