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FRP(R2|MRASIE2AE]): Fiber Reinforced Plastic

VRIO: Value, Rarity, Imitability, Organization
CVM(ZAEIIX|Z=HH): Contingent Valuation Method
EPR(AMAX} 2HQIK|EH2 M| E): Extended Producer Responsibility
C2C(AHIX} ZF 4 742})): Consumer to Consumer

B2B(7|¢} 7t MAtAAz2H): Business to Business

R&D(HET7HE): Research and Development

ALDFG(0|3|4=- @A -H|7|= 0{7): Abandoned, Lost or otherwise Discarded
Fishing Gear

UNEP(RAUEFHEA El): United Nations Environment Programme

FAO(RAUMAZE=RT|H): Food and Agriculture Organization of the United
Nations

SRE(I Y7 |E2A=): Solid Refuse Fuel

SDG(X|&7ts 71E 2H): Sustainable Development Goals

CEP(=2t4H| I7|X|): Circular Economy Package

NOAA(O|= sHCH7|F): National Oceanic and Atmospheric Administration
MDP(c{{ A2 7| T2 73): Marine Debris Program

IMDC(GHFM 2] 7| CHEY R E]): Interagency Marine Debris Coordinating
Committee

EPA(D|=Z 2HEES=): Environmental Protection Agency
ASEAN(SEHOMA|0F=27121E): Association of South-East Asian Nations
APEC(OFA|OEHAAMZZA|): Asia Pacific Economic Cooperation
G7(ZFL2 77/4= 22): Group of 7

G20(MA =2 207422 2#2& dh= FH|7|7): Group of 20

OECD(HEHMIZ2I71&7]72): Organization for Economic Cooperation and
Development



DJSI(X|& 7158 B XI4=): Dow Jones Sustainability Indexes

SWOT: Strength, Weakness, Opportunity, Threat
WTP(X|22JAIM): Willingness To Pay

SBDC(HUAH Y2 MES): Single Bounded Dichotomous Choice
DBDC(0|54H Y2MElE): Double Bounded Dichotomous Choice

ODAEX7{& e x): Official Development Assistance
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EXECUTIVE SUMMARY

1. Purpose

= This study aims to propose strategies for the conversion of
fishing waste into resources by utilizing the circular economy
under the primary goal of preserving the ocean environment
and realizing the sustainability of fisheries and fishing

communities, and creating new industries.

= More specifically, this study intends to present measures for
market-driven resource recycling policy as a potential
alternative for the government-led waste collection policy.
To achieve this goal, this study conducted analyses on the
following areas; the present conditions of generation and
treatment of fishing waste including derelict fishing vessels
and fishing gear, relevant domestic and foreign cases, and

survey-based social and economic feasibility analyses.
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2. Methodology and Features

1) Methodology

= Following the research process of this study, a number of
methods were utilized including face-to-face interview with
experts, literature review and statistical analysis, surveys,

on-site investigation and workshops.

[Workflow of this study]

Selecting the target of the study

Industry: Fisheries
Content: Derelict fishing boats
and fishing gear

Domestic.and /foreignicases;ofiestablishingthe circular,

economic systemiiniotherindustries’and'sectors

Present status and problems of treatment and
utilization of fishing waste per type, and analysis of value chain structure

Derelict fishing vessels - Domestic business trip
oz - Literature study and statistical analysis
Derelict fishing gear - Consultation with experts and advisory on the manuscript

Business meeting Advisory meeting

Select a survey agency and Select items for analysis on fishing waste
cooperate with joint research institutes by type and set research direction

Survey.on|the'awareness ofiexpertsi(VRIOland\CVMIanalyses)
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Survey on|the'awareness ofiexpertsi(VRIO/and/CVM/analyses)

Establishment of roadmap and policy direction of the circular
economy in the fisheries sector

Hold workshop and seminar

Conclusionjand/Policy/suggestions

= As for interviews with experts, this study conducted
face-to-face interviews with experts engaging in Korea's
fishing waste recycling companies and organizations, while
conducting on-site investigation on establishment of the
circular economy in other industries and consultations with

experts.

= With regard to literature review and statistical analysis, this
study collected and analyzed domestic and foreign preceding
studies, relevant reports, policy materials and web
information pertaining to the circular economy. At the same
time, statistical data was utilized for analyzing the trends of
fishing waste generation and treatment as well as reviewing

managerial problems.

= Together with a survey agency, a joint survey was conducted
targeting those working in relevant industries and
stakeholders in areas of fishing waste treatment and
recycling. The collected data was used for extracting the

results of VRIO and CVM analyses as suggested in this study.

Xix



= As for the last method of business trip and workshop,

researchers visited ship yards and recycling companies to
develop policies that reflect the reality. By holding a
workshop, this study concentrates on reviewing the feasibility
of resource recycling measures of fishing waste suggested by
this study, while extracting the final conclusion on policy

direction.

2) Features

XX

= This study differentiates itself from preceding studies in

terms of concreteness of the subject, appropriate timing and

methodology.

= With regard to the concreteness of the subject, policy studies

have not covered specific subjects as derelict fishing vessels
and discarded fishing gear as a subject, which makes this

study distinctive.

The majority of preceding studies have taken a macroscopic
perspective on the circular economy such as measures for the
introduction of the circular economy and establishing governance
(Min Dal-Ki, et al. 2018; Lee Jeong-Im et al. 2018), strategies for
the development of industrial classification system (Phae Chae-Gun
et al. 2011) and concept and the trend of the Circular Economy
(Friant et al., 2021; Fan and Fang, 2020; Korhonel et al., 2018).

Several preceding studies have covered the circular economy on

specific subjects such as the aquaculture industry (Kim
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Kyung-Shin et al. 2018), agriculture (Kim Chang-Gil, Kwon
Tae-Jin, 2008) and forestry (Ahn Hyun-Jin et al., 2019). However,

few have dealt with the subject of fishing waste as yet.

[Comparison between this study and preceding studies]

Differentiation from preceding studies

Category :
Purpose Method Major content

- Study name: Project research for| - Literature and case | - Mid-to-long term implementation
developing resource circulation | analysis plan for the circular economy of
and management strategies | - Analysis of basic resources

e Researcher (year): Min DalKi, et~ statistics - Trend of waste management and

al. (2018) - Collaborative research.  development of relevant technology

- Purpose: Establish the basic plan - Consultation and - Implementation plans in the waste
for resource circulation and interview with management sector for executing
waste management strategies | experts the circular economy

- Study name: Toward circular
society: Focusing on waste - Trend of resource circulation
management policy governance

- Literature review and )
- Researcher (year): Lee Jeong-Im - Cases on the establishment of

trend analysis ' ¢
2 etal. (2019  Case study resource circulation governance
- Purpose: Prepare measures for S - Measures for invigorating the
- Surveys

invigorating the operation of operation of resource circulation
resource circulation governance governance
befitting to local communities

Domestic - Study name: A Study on the - Domestic and foreign classification
literature establishment of classification systems of the resource circulation
system of resource circulation industry

industry and preparation of
industrial statistics survey

- Special classification system of the

- Literature review and ; o
resource circulation industry

i case study AR
3~ Researcher (vear): Phae - Statistics and - Statistical indicators and survey
Chae-Gun et al. (2011) austies an .| tables of the resource circulation
. comparison analysis | .
- Purpose: Secure basic - Suve industry
information for establishing Y - Measures to develop a manual for
government policies through the statistical survey of the resource
construction of statistical survey circulation industry as well as
system of resource circulation information systems

- Analysis on present status, cases
and problems surrounding the
management of waste and marine

- Study name: A study on resource| ~ Literature review and
circulation for marine debris of | case analysis

aquaculture farms - Basic statistical debris
~ Researcher (year): Kim analysis - Analysis of waste generation and
Kyung-Shin et al. (2018) - Collaborative research Y g

treatment in aquaculture farms in

- Purpose: Devise improvement - Consultation and Wando-gun
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Differentiation from preceding studies

Category
Purpose
measures for the management
of resource circulation-based
aquaculture farms

- Study name: Policy implications
for developing resource cycling
environment friendly agriculture
in Korean peninsula

- Researcher name: Kim

5 | Chang-Gil, Kwon Tag-Jin (2008)

- Purpose: Present basic direction
and future tasks for the
development of Korea's
resource cycling environment
friendly agriculture

Domestic
literature

- Study name: Pilot research on
how to achieve circular economy
for forest resources with a focus
on forest management

Researcher (year): Ahn Hyun-Jin

etal. (2019)

- Purpose: Suggest conditions for
establishing the foundation of
supply—driven circular economy
of forest resources

6

- Study name: Analyzing European
Union circular economy policies:
words versus actions

- Researcher name: Friant et al.
(2021)

- Purpose: EU's strategies to
construct the circular economy
and comparison analysis between
the content of implementation

Foreign policies versus actions

literature - Study name: Circular economy
development in China-current
situation, evaluation and policy
implications

- Researchers (year): Fan and Fang
(2020

- Purpose: Implementation
policies, evaluation and
implications of China’s circular
economy

8

xxii

Method Major content
interview with - Measures to improve resource
experts circulation in aquaculture farms

- Meaning and type of resource
cycling agriculture
- Literature review and | - Structure of material circulation on

case analysis agro—ecosystems and
- Material balance diagnosis/evaluation
analysis - Status of material balance of

agro—ecosystem
- Tasks for the development of
resource cycling agriculture

- Status survey

- Definition of the circular economy
for forest resources and relevant
policies

- Analysis of the - Comparison analysis of forest
present status resource management between
- Case study Korea and Japan

- Quantitative analysis |~ Analysis of forest resource
(optimization model) | forecasts according to
management method
- Direction for the effective
management of forest resources

- Conceptual system of circulation
and the circular economy

- Literature and case L i
- EU’s policy and action plans for the

analysis

o . circular economy
- Qualitative analysis
(text analysis) - Present status of waste
- Quantitative analysis management and monitoring in EU

- EU’s system for circular economy
indicators, action plans and goals

- Concept of the circular economy
- Literature review and | - Implementation policies and

case analysis present status of China’s circular
- Analysis of the economy

present status - Laws and systems related to China’s
- Survey and empirical | circular economy

analysis - Evaluation models (DEA etc.) of the

circular economy and results



Category

Foreign
literature

This Study

EXECUTIVE SUMMARY

Differentiation from preceding studies

Purpose Method Major content
- Existing concept and limitations of
the circular economy
= Study name: Circular Economy: - Establishment of the concept of
The Concept and its Limitations circular economy from the
- Researcher (year): Korhonel et al.| ~ Literature review perspective of sustainable
(2018) - Analysis of basic development
- Purpose: Establish the concept of ~ statistics - Establishment of the concept of
circular economy from the - Joint study circular economy from the
environmental perspective for perspective of environmental
sustainable development sustainability
- Concept map of the circular
economy

Differentiation from Preceding Studies

- The concept of circular economy

- Necessity for introducing the
circular economy to fishing waste

- Study name: A Study on Fishing
Wiaste Resourcelization utilizing | — Literature review and

the Circular Economy case analysis

R her (vear): Koh - Survey and analysis of - The present status and problems of

osearcheryear). 7o . . treatment and utilization of fishing

Dong-Hoon et al. (2021) basic statistics waste

- Purpose: C??_str:_uct the circular |- tl)frr;eﬂgtlgﬂb_?tlgess - Domestic and foreign cases of the
economy of fishing waste tnipand or construction of the circular
considering distinctive investigation economy
characteristics of the fisheries - Consultation with | _ S s’
industry and present policy experts urvey on experts sunvey
direction - Policy direction for the construction

of the circular economic system

= This study differentiates itself from preceding studies with

the subject being timely as policy research.

- The interest surrounding the circular economy and resource

circulation has remained high in the global community.

- Specifically in Korea, the establishment of circular economy of

waste in connection with carbon neutral policy formulated at

the end of 2018 has emerged as a top priority issue.

= Lastly, this study differs from preceding studies as it utilizes

both quantitative and qualitative methodologies.
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Several pieces of domestic literature include VRIO analysis as
a qualitative methodology for analyzing the competitive
advantage on the circular economy. However, this study applied
a more advanced methodology by utilizing objective quantitative

indicators and analysis tools.

The Contingent Valuation Method (CVM) was applied in this
study for estimating the value of turning derelict fishing vessels
and discarded fishing gear into resource targeting those
engaging in fishing waste treatment and recycling companies
and stakeholders. With these methods, this study was able to
deduce the estimation results that represent a higher academic

and statistical feasibility and reliability.

3. Results

1) Summary

XXiv

This study focuses on the circular economy as a measure
to reduce fishing waste and effectively manage them at the

same time.

Through the study of turning fishing waste such as derelict
fishing vessels and fishing gear into resources based on the
circular economy, this study intends to delve into measures for

transforming them from ‘waste’ into ‘valuable resources’.

In order to produce these ‘resourcelization’ measures, social and
economic feasibility was analyzed on the establishment of the

circular economy based on fishing waste. The analysis contains
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specific content such as the necessity for introduction of the
circular economy in the management of fishing waste including
derelict fishing vessels as well as fishing gear, the present status
and issues surrounding these types of waste, domestic and

foreign relevant cases and a survey.

In this context, this study set up the goal of the ‘Establishment
of fishing waste resourcelization system through paradigm
shifts’ as a circular economy-based measure to turn fishing

waste into resources.

Under the aforementioned goal, this study proposed three
basic directions as follows; ‘Establishing a value-creating
platform for the circular economy’, ‘Promoting circular
economy-related technology for enhancing the competitiveness
and industrialization’ and ‘Raising the awareness of
fishermen with the mindset of no disposal and scrapping
without notice. In accordance with each direction, a total

of eight strategies were presented.

Specific policy measures for the first basic direction of
‘establishing a value-creating platform for the circular economy’
include the following; shifting from collection-oriented policy
towards that of creating the foundation for the circular
economy, rearranging relevant laws and systems for fishing
waste resourcelization and building a pan-governmental and

industrial cooperate governance of the circular economy.

This study proposed specific action plans for the second basic

direction of ‘promoting circular economy-related technology for

XXV



enhancing the competitiveness and industrialization’ including
promoting recycling/pre-treatment technology and implementing
an R&D pilot project, building the informatization system of the
circular economy, and discovering projects connecting the

circular economy and social enterprises.

Pertaining to the third basic direction, this study presented
policy measures including fostering participation-based
separate and discharge system utilizing incentives and

reinforcing the promotion and education of fishermen.

2) Policy suggestions and policy—-making activities

XxVvi

To achieve the circular economy-based resourcelization of
fishing waste, this study proposed the following four policy
measures, establishing the foundation to strengthen fishing
waste resourcelization, formulating a multi-departmental
commission, utilizing social finance for the management of
derelict fishing vessels, and introducing preferential

purchase system for recycling raw materials of fishing waste.

Specific alternatives were suggested for establishing the
foundation to strengthen fishing waste resourcelization
including, implementing a pilot project for establishing a
platform for fishing waste circular economy, building the
circulation center for derelict fishing vessels, and
introducing separate and discharge system for derelict

fishing gear as well as coupon system.
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- (Pilot project) With regard to the pilot project for establishing
a platform for the circular economy, it is important to achieve
the cost reduction goal of recycled raw materials, laying the
foundation for providing market competitiveness of these

recovered raw materials.

- (Circulation center for derelict fishing vessels) An FRP fishing
boat costs approximately 800,000~1 million KRW per ton to
salvage and disassemble. In order to prepare for such expensive
treatment costs, the costs for the distribution phase should be
reduced while the (tentatively named) Derelict Fishing Vessel
Circulation Center, which will be established, should be installed

within the Fishing Vessel Construction Promotion Complex.

- (Separate & discharge as well as coupon system) The industrial
cost for separating derelict fishing gear into adjuncts such as
nets, ropes and floats can be reduced by introducing a system
that allows fishermen directly to separate and discharge derelict
fishing gear. In addition, it is necessary to introduce a coupon
system for compensating fishermen for works and promote the

separate discharge system.

= Within the recycling process of fishing waste, a multi-
departmental commission should be established to induce
the participation of the industry and lay relevant foundations.
- Through the pan-departmental cooperation pertaining to end
products in which fishing waste can be utilized, it is necessary

to encourage the participation of the industry while laying

relevant foundations in order to build the market-driven circular
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economy for fishing waste resourcelization.

- The resourcelization that this study intends to focus is not to
‘reuse’ derelict fishing gear and fishing vessels, but rather, to
‘recycle’ them as raw materials for other products by utilizing
the circular economy. The establishment of such circular
economy inevitably needs the engagement of other industries
as well as government departments in the process of recycling

fishing waste.

= To address the problems surrounding the disposal of and
leaving derelict fishing vessels unattended, it is important to
have a management system that creates the value of derelict
fishing vessels through securing financial resources such as
social finance, reducing the financial burden of the

government and participating relevant industries.

- Due to high treatment costs, the problems of disposal and
scrapping fishing vessels without notice have exacerbated. In
addition, central and local governments are facing a variety of
limitations in dealing with this issue such as a shortage of
finance.

- In order to realize the construction of the circular economy
surrounding derelict fishing vessels, it is necessary to secure
financial resources through social finance, which promotes the
realization of social value and sustainable social development

by lending and investing valuable works.

= As a measure to secure initial foundation for fishing waste

resourcelization based on the circular economy, the
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adoption of preferential purchase system should be

considered for raw materials recycled from fishing waste.

- For relevant industries, that have an intention to produce end
goods with fishing waste-recycled raw materials, the uncertainty
surrounding consumption on ‘who will purchase to what amount’
may pose the largest stumbling block for their participation into
the circular economy.

- If raw materials recycled from fishing waste are to be used not
only for consumption goods but also for cement and
construction materials, the demand will be created as public
institutes would preferentially purchase the products, which will

further contribute to market expansion.

3) Expected benefits including policy contribution

= By presenting the circular economy-based measures to
convert fishing waste into resources, this study suggested
practical alternatives to reduce the aggregate amount of

marine waste.

= With the establishment of the circular economy for turning
fishing waste into resources, this study contributes to the
formulation of measures towards the government’s national
agenda of ‘Creating Sustainable Land Environment as well

as ‘Clean Sea, Productive Fishing Grounds'.

= Lastly, this study contributes to the paradigm shift of fishing

waste management policy that can lead to the preservation
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of the marine environment relevant to the government's
Green New Deal policy established after the COVID-19
pandemic, as well as to the generation of new industries and

jobs.
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MacArthur(2013)7F AARE =34 A9 7idE
Tt Ao o3 AdS &St ALIA]
A& 41 F5(end-of-life concept)E AT

s 2 9lck

(& 2-1) 2 20MO| =2tHH| 7HE

T = ofle| £ ZH0|AM 2| =2t
“A circular economy is an industrial system that is restorative or
regenerative by intention and design; it replaces the end-of-life
MacArthur concept with restoration, shifts towards the use of renewable
(2013) energy, eliminates the use of toxic chemicals, which impair

reuse, and aims for the elimination of waste through the
superior design of materials, products, systems and business
models.”

“A circular economy is an economic and industrial system based
on the reuse of products and raw materials as well as the
restorative capacity of natural resources. It attempts to minimize
value destruction in the overall system and to maximize value
creation in each link in the system.”

Bastein et al.
(2013)

“A circular economy means a more circular/performance-based/
Wijkman-Skanberg | resource efficient economy, but also a more energy—efficient
(2015) one and, furthermore, an economy much more based on
renewable energy.”

Kt&E: MacArthur(2013), p. 24; Bastein et a/(2013), p. xi; Wijkman-Skanberg(2015), p. 5
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1) HIFRP MeS XHEst A|fHE EZXY

| v|gol A= S Ot FRP HARES] 7} 7t gt -2
U2he] Hoj Ayt w7 = o]# et HFRP HAEE+= WiF@A]of £5]7
L, SRR RIS sl Fo A - {7 = 5 FAESHA T = o]
9t} o]2 95fl m]= 2T ol A] TIME(Rhode Island Sea Grant)2}
NFFGATHRIMTA: Rhode Island Marine Trades Association)2
FRP HAeE g3 AHE H7HI(EAA)E 4ske RIFVR(Road
Island Fiberglass Vessel Recycling) A|HAMA-S& AAI5FLE. o] AlHAL
92 FRP HAHto] S tRt A% Wid o= A= A9 tijte s
FElR A uy o]F, olE AIME de= AZ-EFo=H FRP A
gho] A|&7Ms3t H71E SIS o s vl
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gARglolnt. S=rgo] tgl HERP Aol AJHE H7HA(EAANZ L&

= A2E AFEY o2 Aot dA A A E B4 (boatyard) E= Tt
Zu 5ollA £=H HFRP Auk2 A 4 o) 5o [AZE B3 AL
£ 39E& AA. olF F4o] B HFRP Adt A5 25& AAH &
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(EAA)Z g4t ojn HEFRP ARkl MA ] 2ol Uehvhs 221
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I FF B A b 28 5 QA o] HA5] o|PE AL QA B
Z]Ec}.
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. The numbers in parentheses are standard errors, and ***, ** and * indicate statistically
significant at the 1%, 5% and 10% levels, respectively
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