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The iceberg model
The iceberg model emphasizes that when dealing with systems, you shouldn't just address 

the most visible parts of the problem, but also consider the deeper, underlying issues. The 

model consists of four levels:

1. Events: These are the most obvious visible changes or occurrences such as a 

company's decline in revenue.

2. Patterns of Behavior: These are patterns or trends of behaviors that repeat over time 

like a consistent decline in sales over a period of time.

3. System Structures: The underlying frameworks or policies that create the patterns such 

as a product development process or a marketing strategy.

4. Mental Models: These are the beliefs, values, and assumptions held by the individuals in 

the system. These deeply influence both the structure and behavior of the system.
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Ellen MacArthur Foundation’s circular economy system diagram (Butterfly Diagram)
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Principle 1

Conserve and enhance natural capital by controling finite resources and 

maintaining a balance in the flow of renewable resources

Principle 2

In both technological and biological cycles, maximize product utility by 

optimizing the use of resources through the circulation of components and 

materials

Principle 3

Improve system efficiency by identifying and eliminating negative externalities 

through design
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Source : Yongchul Jang (September 2024), Keynote Speech at Jeju Plus International Environment Forum 2024

Key Issues on the Global Plastics Treaty Negotiating Agenda and Outlook

Key Issues

End Date for Plastic Pollution

Reduction in Plastic Production

Regulation of Harmful Chemicals

Regulated Plastics

Microplastic

Product Circularity

Financing

EPR

Waste Management

Polymer Trade
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Source :  Our Response and Challenges Regarding the International Plastics Treaties, presentation of Sora Lee (June, 2024)

Response Strategy by Ministries for International Agreements and Life Cycle Management of Plastics

[INC negotiation preparation]

Response to Intergovernmental Negotiating Committee (INC) 

•Monitor negotiation trends, coordinate positions among ministries, and establish a unified national stance including basic instructions 

for international negotiations

•Explore Korea’s role as the host country for INC-5, both administratively and in terms of content

[Sharing domestic policy issues and information on plastic management]

•Provide policy and technical information on plastic consumption and disposal required for INC negotiations, 

and actively engage in the negotiation process

[Supplying information on the plastics industry and technology] 

•Provide data on plastic production and technology required for INC negotiations, and actively engage in the 

negotiation process  

[Treaty on reducing plastic pollution in the marine environment]

•Provide data and key issues on reducing plastic pollution in marine environments for the draft treaty and actively engage in 

the negotiation process

[Treaty on reducing plastic pollution in the marine environment]

•Provide data and key issues on reducing plastic pollution in marine environments for the draft treaty

[Sharing information on the status of the domestic plastics industry]

•Provide life cycle data on the plastic industry (including data from SMEs) for INC negotiations

[Providing information on the use of plastics in food and healthcare sectors]

•Provide information on the use of plastics in food and healthcare sectors for the INC negotiations

[International treaty]

•Track the progress of negotiations on financial mechanisms, including contributions, and prepare for future 

financial commitments under the finalized agreements

Adopted Treaty

Effective Implementation of the International Treaty on Plastics

[Follow-Up negotiations after treaty adoption]
•••Prepare for follow-up negotiations after the adoption of international agreements while 

monitoring and reporting on their implementation

••Foster multilateral national cooperation including support for developing countries

[Domestic plastic life cycle management]

•Develop a comprehensive life-cycle plastics policy including an implementation plan, 

legislative improvements, and educational programs

•Advance recycling and reuse technologies to enhance plastic purity and manage statistics 

and prepare national reports

[Sustainable production and plastic phase-out]

•Engage industries in plastic production and management and identify areas for collaboration

•Support the development of plastic alternatives and innovations in recycling technologies

[Microplastics, fishing gear, and marine waste management]

•Establish and implement marine plastic waste management policies

•Monitor marine waste and comply with maritime agreements

[Support for plastic research and technological innovation]

•Support research into plastic alternatives and recycling technologies

•Develop plastics management technologies and strengthen cooperation on R&D

[Enhancing circularity in the domestic plastic life cycle]

•Assist industries in achieving circularity by enhancing product design and circularity, 

promoting sustainable production, and supporting small-scale recyclers

[Plastic Safety and Health Impact Management]

••Assess the impact of plastic pollution on human health

•Establish safety standards and policies for the use of plastics such as in food packaging

[Establishment of fiscal policies] 

•Develop fiscal policies for plastic management and secure financial resources for 

international cooperation

MOFA

MOE

MOTIE

MOF

MSIT

MSS

MOHW 
(MFDS)

MOEF
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Vision       Jeju, a Zero Plastic Island by 2040
Strategy

Reduce 

plastic waste 

emissions

66,171 

tons/year

By 

2020

50% 

redu

ction

33,086 

tons/year

By 

2040

Increase the 

recycling 

rate

By 

2020

By 

2040

By 

2040
By 

2020

50.8

% 

incre

ase

100% 

reduc

tion

Decrease 

disposal rates 

(incineration 

and landfill)

Sector 

Action Plan

30 specific challenges across 5 key areas

Reduce plastic use 

at the source

Expand plastic 

recycling

Enhance resource 

recycling infrastructure

Foster carbon-neutral 

industries in resource 

circulation

Encourage societal participation in 

the effort to reduce plastic

Ordinance Amendments Ministry of Environment Resource Circulation Promotion 

Committee 

Action Plan

Investment Plan:            KRW 1.0813 trillion    National budget: KRW 278.7 billion   Provincial budget: KRW 751.4 billion   Other sources: KRW 51.2 billion 

Expected 

Outcomes (by 

2040)

Production value: KRW 1.4344 trillion, added value: KRW 642 billion, 

employment: 67,795 jobs created, and greenhouse gas reduction: 725,000 tons
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Ecotech and Waste/Circular Resource Management by Region, Industry, and Pollution Source, and 

Linking Circulation Stages and Green Industries to These Efforts

1.Technology (E): Contents- shift from producer-led to consumer

led

2.Economy (S):: Commons- Transforming costs into sources of 

income

3.Residents (G): Community- shifting perspectives from a 3rd 

person to a 1st person role

4.Linkage (Strategy): Connectivity- convergence to drive 

widespread adoption.

Waste/Resource Recirculation Overview
1.Regional Waste Analysis and Management:

Manage waste by region and pollution source- Jeju City and Seogwipo (tourism)/

West Jeju (pig farms, odor)/East Jeju (marine waste)

2.Discovery and Application of Waste Circulation Technologies:

Focus on waste generation suppression, recycling, and collection/disposal

3.Circulation Stage Management and Green Industry Integration

4.Strengthening Environmental Education: Identify and support leading regions by proactively 

disclosing pollution sources and fostering industry connections with management tailored to 

specific regions and industries

Description and Examples

Waste Generation 

Containment 

Technologies

Waste Recycling 

Technologies

Waste Collection and 

Disposal Technologies

Eco Design

Source Reduction

Pre-Treatment

Material Recycling

Thermal Recycling

Collection Systems

Intermediate Disposal

Final Disposal

Eco-friendly product design and development of eco-friendly materials among other 

initiatives

Technologies relevant to the workplace waste sector including those 

commonly applied

Separation and sorting technologies

Technologies regarding recovering useful resources, turning waste into raw materials, 

and producing new products

Technologies for energy recovery through SRF, anaerobic digestion, 

emulsification, and biogasification

Technologies for forecasting waste generation, monitoring illegal dumping, real-time IoT-based 

load tracking, and transport management

Incineration technologies that improve efficiency, asset management of incinerators, retrofitting, and secondary contamination 

prevention

Landfill technologies to extend landfill life, stabilize sites 

early, and create closed-loop systems

Source: Researchers' reconstruction based on the KISTEP’s data (2020)

Chujado

Waste Incinerator  

Sanitary Treatment Plant

Marine 

Debris
Biyangdo

Waste Disposal 

Facilities

Odors (pig farms) 

Reckless 

Developmen

t

New Regional 

Waste 

Incineration 

Facility

Tier 1 commercial centers produce large amounts of 

disposable garbage from the tourism industry

Low environmental awareness especially among 

elderly and disabled populations

Food Recycling 

Center Closure

Buildings with high 

energy consumption 

generate the most 

emissions

Tier 1 commercial centers 

produce large amounts of 

disposable garbage from 

the tourism industry

Reckless 

evelopment

Odors (marine) 

Marine 

Debris

Illegal Landfill

Citrus 

Overproduction

Saturated Udo 

Waste Treatment 

Facility

Source: Seoul National University’s R&D Education Center (December 

2022) – Smart Green Cities Service Report
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Jaejusanghoe: Reviving the Hanrim Seojik brand from discarded wool on Jeju ranches
In collaboration with the Isidol Rural Industry Development Association, Art Impact, and other partners

Hanrim Seojik
:The revival of Jeju’s 

heritage

Zeklin: Upcycling waste from 6,521 hospitality businesses

including Taekwang Industries, Maison Glad Jeju, and Youngshin

Towel

Jeju incinerates over 99% of 

bedding-related waste, which 

amounts to more than 700,000 

pieces per year

Through innovative 

processes, 100% pure 

cotton has been 

successfully extracted and 

recycled into yarn to 

Pyroplastics Invading Jeju’s Coastline reported by KBS Jeju on 

November 3, 2022

“Pyroplastics” —plastic 

remnants resembling stones
Tyvek trash at Jeju’s citrus groves

It is estimated that a large volume of these Tyveks are abandoned 

each year. Tyvek is used as soil cover for citrus groves on Jeju Island 

with 170 hectares of new soil coverings applied in 2023 alone -31.2 

Upplastic board (Neol) products and art

January 23, 2023, Halla Ilbo
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R&D Strategy and Key Technologies at Each Stage as outlined in the [Innovation Strategy 
for Plastics Resource Circulation” (October 2021)]
Source: Science and Technology Advisory Council (October 2021), [Innovation Strategy 
for Plastics Resource Circulation]

시민/
사회혁신

정책/
에코디자인

순환경제/
기업혁신

SDGs
ESG

Desirability

Feasibility Viability

Engagement
Innovation

Implementation
Innovation

Collaboration
Innovation

R&D 

Strat

egy

(Short-term) Develop technologies to reduce and recycle plastic waste (by 2025) 

(Production) Improve petroleum-based plastic materials, develop innovative alternative 

materials, and enhance the quality of recycled plastics

(Consumption • Recovery) Create multi-use packaging materials and advance IoT sensor 

technology for collection, separation, and sorting.

(Resource Recycling) Develop advanced recycling technologies to secure high-quality recycled 

raw materials.

(All Categories) Innovate plastic analysis methods, improve material recycling, and refine 

energy recovery statistics

(Mid- to Long-Term) Develop technologies to maximize greenhouse gas emissions 

reduction from plastics (by 2050)

(Production) Advance the commercialization and development of eco-designed plastic products

(Consumption • Recovery) Implement a multi-use platform system and establish collection, 

separation, and sorting systems using AI and IoT sensor technology

(Recycling) Demonstrate advanced recycling technologies for high-quality materials and create 

a comprehensive plastic circulation platform through diversified recycling methods

(All Categories) Digitize the entire plastic material flow and establish a comprehensive 

management system

Stage

Production

Consumption •
Recovery

Recycling

All 

Categories

Single Materialization Technology Durability and Lightweighting

Development of Innovative Alternatives to Plastic Recycled Plastics Commercialization and Production

Recycled Plastic Quality Improvement

ICT-Based Product Labeling for Product Circularity and Environmental Stewardship

Digital Collection and Tracking Including ICT solutions Multi-use Containers and Reusable Packaging

Advanced Sorting Including Near-infrared, Laser Sorting, and AI-based Automation for Efficient Sorting

Carbon Reduction and Reuse Platforms Leveraging AI and IoT Technologies 

Advanced Material Recycling Pyrolysis Technology

Gasification Technology Depolymerization Technology

Biological Decomposition (enzymatic and microbial 

technologies)
Decomposition Product Recycling

Life Cycle Information Systems Advancing Material Recycling Statistics

Strengthen ESG Linkages with the 

Growth Potential of the Circular 

Economy *ESG (Environmental, Social, 

and Governance)

Promote Consistent Eco-Design 

Policies

Linking Social Innovation and SDGs
*SDGs: Sustainable Development Goals

•Leverage the circular economy to 

boost corporate value through ESG 

linkages

•Consumer-producer alignment 

(Shift from a production-cost focus 

to a profit-oriented approach)

• Implement policies (tax relief) to support circular economy practices

•Limit the use of single-use products and enhance ESG disclosure, and align with global standards

••Promote broader applications of eco-design including urban space utilization and carbon-

neutral cities

•Take a leading role in reducing greenhouse gases and responding to climate change

•Focus on carbon neutrality to reduce the risk of future climate crises

•Support the discovery and expansion of new business opportunities to drive economic 

growth

Key Technologies at Each Stage
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Jeju is Everywhere

Source: Jeju Energy Corporation (December 2023), Jeju Energy Transformation Presentation/Discussion
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Green Products

Low-Carbon Products (e.g., Samdasoo)

Recycled Products / Valuable Resources

Low-Carbon Agricultural Products / 

Seafood

Low-Carbon Tourism

Energy Welfare Initiatives

Public and Private Hydrogen Mobility
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For more information, please click https://www.google.co.kr/, September 2024.

https://www.google.co.kr/

