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ABSTRACT

Coastal plastic pollution poses an existential threat to marine biodiversity, human health, and coastal livelihoods,
with an estimated 8 million metric tons of plastic entering oceans annually. This study develops a community-
centered framework integrating prevention, cleanup, and policy coordination through a systematic literature
review (n=207) and cross-case analysis of 15 coastal communities across Africa, Asia, Europe, and the Americas.
The findings identify three core pillars—community engagement, circular waste management, and transboundary
policy alignment—as critical for scalable pollution mitigation. The framework addresses gaps in existing research
by bridging local action with global policy, while prioritizing the needs of vulnerable coastal populations. Practical
implications for community leaders, policymakers, and environmental organizations emphasize cost-effective, cul-
turally adaptive strategies that balance short-term cleanup with long-term prevention. This research contributes
to Global Pollution Solutions discourse by providing actionable pathways to restore coastal ecosystems and build
resilience against plastic pollution.

Keywords: Coastal Plastic Pollution; Community Engagement; Circular Waste Management; Policy Coordination;
Marine Ecosystem Restoration; Pollution Mitigation

1. Introduction

Coastal ecosystems—including mangroves, coral reefs, estuaries, and beaches—support 50% of
global marine biodiversity and provide livelihoods for over 600 million people worldwide. Yet these critical
systems are increasingly degraded by plastic pollution, which persists in marine environments for centuries,
breaking down into microplastics (MPs) and nanoplastics (NPs) that accumulate in food chains. Plastic
pollution causes over 1 million seabird and 100,000 marine mammal deaths annually, while microplastic
ingestion poses risks to human health through contaminated seafood and drinking water. Coastal
communities in low- and middle-income countries (LMICs) are disproportionately affected, as limited waste
management infrastructure and reliance on marine resources amplify exposure and vulnerability.

A critical gap in current scholarship lies in the lack of holistic frameworks that integrate local
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community action with regional policy and global waste systems. Existing research often focuses on
isolated interventions: beach cleanups, plastic ban policies, or recycling initiatives, failing to account for the
interdependencies between community behavior, waste management infrastructure, and transboundary
pollution flows. This siloed approach has led to ineffective outcomes, where short-term cleanup efforts
are undermined by ongoing plastic leakage, or policy mandates fail due to limited community buy-in. For
example, while Kenya’'s 2017 plastic bag ban reduced single-use plastic consumption, inadequate waste
collection systems and cross-border smuggling have sustained coastal pollution. Similarly, community-led
beach cleanups in the Caribbean lack long-term impact without policies addressing plastic production and
importation.

Against this backdrop, this study aims to develop a community-centered framework for addressing
coastal plastic pollution. Three research questions guide the investigation: (1) What core pillars define
effective, inclusive coastal plastic pollution mitigation? (2) How do community engagement, waste
management, and policy interventions interact to reduce plastic leakage? (3) What strategies address
contextual barriers across diverse geographic, economic, and cultural contexts?

The significance of this research extends beyond academic contribution. For community leaders, it
offers a roadmap to design culturally adaptive, cost-effective interventions that empower local populations.
For policymakers, it provides evidence-based recommendations to align national policies with community
needs and transboundary agreements. For environmental organizations, it identifies collaboration pathways
to scale successful local initiatives. By centering community voices—particularly those of vulnerable coastal
populations—this study advances the mission of Global Pollution Solutions to achieve equitable, sustainable

pollution mitigation.

1.1 Theoretical Context

Coastal plastic pollution research draws on three theoretical traditions: Community-Based Natural
Resource Management (CBNRM), Circular Economy Theory, and Transboundary Environmental Governance
(TEG). CBNRM emphasizes the role of local communities in managing natural resources, highlighting the
link between participation and long-term sustainability. Circular Economy Theory focuses on reducing
waste through reuse, recycling, and product redesign, shifting from a “take-make-dispose” model to closed-
loop systems. TEG addresses the global nature of environmental challenges, emphasizing coordination
between nations to manage transboundary pollution flows .

Recent scholarship has begun to integrate these traditions, recognizing that coastal plastic pollution
mitigation requires local action, circular waste systems, and cross-border policy alignment. Studies on
community-led plastic pollution initiatives and regional plastic treaties highlight the importance of multi-
scale collaboration. This study builds on these developments by synthesizing cross-disciplinary insights into
a unified framework that addresses the unique challenges of coastal plastic pollution—including its local-

global interconnectedness, reliance on community behavior change, and need for equitable solutions.

1.2 Scope and Delimitations

This research focuses on coastal communities in four geographic regions: Africa (Ghana, Kenya, South
Africa), Asia (Philippines, Indonesia, India), Europe (Greece, Portugal, Croatia), and the Americas (Mexico,
Brazil, Costa Rica, United States, Canada). The analysis includes 15 case studies of community-centered
plastic pollution interventions, covering diverse economic contexts (high-, middle-, and low-income) and

cultural settings.
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Limitations include the reliance on secondary data for case analysis, as primary empirical research
across diverse coastal communities would extend beyond the study’s scope. Additionally, the framework
prioritizes generalizability over sector-specific detail (e.g., tourism-dependent vs. fishing communities),
requiring future research to explore context-specific adaptations. Despite these limitations, the community-
centered approach offers a valuable foundation for understanding cross-cutting principles of coastal plastic

pollution mitigation.
2. Literature Review

2.1 Conceptualizing Coastal Plastic Pollution

Coastal plastic pollution is defined as the accumulation of plastic waste in coastal environments
(beaches, mangroves, coral reefs, estuaries) and adjacent marine ecosystems, resulting from land-based
sources (e.g., uncollected waste, mismanaged recycling) and marine-based sources (e.g., fishing gear,
shipping waste). Unlike other pollutants, plastic’s durability and low biodegradability lead to long-term
environmental persistence, with microplastics accumulating in sediment, water columns, and biota. Key
characteristics of effective mitigation include: (1) Prevention of plastic leakage through waste management
and behavior change; (2) Removal of existing plastic waste through targeted cleanup; (3) Policy frameworks
that align local action with regional and global goals; (4) Community ownership and cultural adaptability.

In global context, coastal plastic pollution’s impact is dualistic: it degrades ecosystems and threatens
livelihoods while exacerbating social inequalities. For example, in Ghana’s coastal fishing communities,
plastic pollution reduces fish catches and damages fishing gear, pushing vulnerable populations deeper into
poverty. In contrast, community-led plastic recycling initiatives in Indonesia have created green jobs while
reducing marine pollution. This duality underscores the need for frameworks that balance environmental

restoration with social equity.

2.2 Existing Mitigation Approaches

Current coastal plastic pollution mitigation approaches can be categorized into three streams:

community engagement, circular waste management, and policy interventions.

2.2.1 Community Engagement

Community-centered approaches focus on empowering local populations to drive behavior change,
cleanup, and waste reduction. Examples include: (1) Community-led beach and mangrove cleanups, often
organized through local NGOs or grassroots networks; (2) Behavior change campaigns tailored to cultural
norms (e.g., using local languages and traditional leaders to promote plastic reduction); (3) Community-
based recycling and upcycling initiatives (e.g., turning plastic waste into crafts or building materials).
While community engagement builds ownership and ensures cultural relevance, its scalability is limited by

inadequate funding, lack of technical support, and reliance on volunteer labor.

2.2.2 Circular Waste Management

Circular approaches focus on reducing plastic waste at the source and closing material loops.
Core practices include: (1) Waste collection and segregation systems tailored to coastal contexts (e.g.,
mobile collection units, community dumpsters); (2) Recycling and upcycling infrastructure (e.g., small-
scale recycling facilities, partnerships with private recyclers); (3) Alternative materials promotion (e.g.,
biodegradable packaging, reusable containers). Circular waste management reduces plastic leakage by

keeping waste out of coastal ecosystems, but it requires investment in infrastructure, technical capacity, and
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market linkages for recycled products.
2.2.3 Policy Interventions

Policy approaches use regulatory tools, economic incentives, and institutional mechanisms to reduce
plastic production, consumption, and leakage. Examples include: (1) Regulatory measures (plastic bans,
extended producer responsibility (EPR) schemes, waste management mandates); (2) Economic incentives
(plastic taxes, subsidies for alternatives, payments for environmental services) (3) Transboundary
agreements (regional plastic treaties, cross-border waste management collaboration) . Policy interventions
can create systemic change, but their effectiveness depends on enforcement capacity, community buy-in,
and alignment with local economic conditions.

The fragmentation across these approaches highlights the need for a community-centered framework
that integrates engagement, circular waste management, and policy. Existing research fails to address how
these interventions interact to overcome contextual barriers, leading to mitigation efforts that are either

community-driven but under-resourced, or policy-mandated but culturally misaligned.
2.3 Key Barriers and Enablers

2.3.1 Core Barriers

Literature identifies five critical barriers to coastal plastic pollution mitigation:

Infrastructure Gaps: Lack of waste collection, segregation, and recycling infrastructure in low- and
middle-income countries, leading to plastic leakage into coastal ecosystems.

Behavioral Barriers: Deep-seated habits of single-use plastic consumption, limited awareness of
pollution impacts, and cultural norms surrounding waste disposal.

Economic Barriers: High costs of waste management infrastructure, limited market demand for
recycled plastic products, and reliance on cheap single-use plastics by low-income populations.

Institutional Barriers: Fragmented governance structures, weak policy enforcement, and lack of
coordination between local, national, and transboundary authorities.

Transboundary Challenges: Plastic pollution flows across national borders, requiring international
collaboration that is often lacking.
2.3.2 Critical Enablers

Research identifies four key enablers of effective coastal plastic pollution mitigation:

Community Ownership: Meaningful participation of local populations in intervention design and
implementation, ensuring cultural relevance and long-term sustainability.

Integrated Waste Systems: Circular waste management infrastructure that connects collection,
segregation, recycling, and upcycling.

Policy Alignment: Coordinated policies across scales (local, national, transboundary) that combine
regulation, incentives, and support for communities.

Cross-Sector Collaboration: Partnerships between communities, governments, NGOs, private sector,
and academia to share resources, expertise, and funding.

These barriers and enablers inform the development of the community-centered mitigation framework

presented in this study.
3. Research Methodology

3.1 Mixed-Methods Approach
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This study adopts a mixed-methods research design integrating three components: systematic
literature review (SLR), cross-case analysis, and expert consultation. This triangulation ensures the

framework is grounded in both theory and practice, enhancing its validity and practical relevance .

3.2 Systematic Literature Review (SLR)

A systematic literature review was conducted following PRISMA guidelines to identify key themes,
barriers, and enablers of community-centered coastal plastic pollution mitigation. The search strategy
targeted four academic databases: Web of Science, Scopus, ScienceDirect, and Environmental Science

» o«

& Technology, using combinations of keywords: “coastal plastic pollution,” “community engagement,”

» o« » o«

“circular waste management,” “policy coordination,” “marine pollution mitigation,” and “community-based
environmental management.” Publication dates were restricted to 2022-2025 to ensure relevance to
current research and practice.

Initial searches yielded 1,568 articles. After removing duplicates (n=412), titles and abstracts were
screened for alignment with the research questions (n=739 excluded). Full-text analysis of the remaining
417 articles resulted in 207 eligible studies, based on inclusion criteria: (1) focus on community-centered
coastal plastic pollution mitigation; (2) empirical or theoretical contribution to integrated approaches
(engagement, waste management, policy); (3) publication in peer-reviewed journals or reputable
conference proceedings; (4) relevance to diverse geographic and economic contexts.

Thematic analysis of the eligible studies identified recurring dimensions, interventions, and contextual
factors. These themes were organized into initial framework pillars, which were refined through iterative

comparison and consultation with experts.

3.3 Cross-Case Analysis

To validate and refine the framework, cross-case analysis was conducted across 15 coastal
communities in four geographic regions:

Africa: Cape Coast (Ghana), Mombasa (Kenya), Cape Town (South Africa) .

Asia: Manila Bay (Philippines), Bali (Indonesia), Goa (India) .

Europe: Crete (Greece), Algarve (Portugal), Dalmatian Coast (Croatia).

Americas: Tulum (Mexico), Rio de Janeiro (Brazil), Guanacaste (Costa Rica), Santa Cruz (United States),
Vancouver (Canada).

Case selection followed purposive sampling criteria: (1) Implementation of community-centered
mitigation interventions (engagement, waste management, policy); (2) Availability of public documentation
(impact reports, policy documents, evaluation studies); (3) Diverse economic and cultural contexts. Data
collection involved document analysis and synthesis of peer-reviewed case studies, focusing on intervention
design, implementation challenges, and outcomes.

Case analysis followed the Gioia methodology, progressing from first-order concepts (e.g., “beach
cleanups,” “plastic bans”) to theoretical themes (e.g., “community engagement”) and aggregate dimensions
(e.g., framework pillars). Cross-case synthesis identified common success factors and contextual variations,

enabling the framework to be both generalizable and adaptable.

3.4 Expert Consultation

Twenty-five semi-structured expert interviews were conducted to validate the framework. Experts
were selected using purposive sampling to ensure representation across stakeholder groups: (1)

Community leaders (n=7) - representatives of coastal communities implementing mitigation initiatives; (2)
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Policymakers (n=6) - government officials involved in environmental and waste management policy; (3)
Environmental NGO staff (n=6) - professionals leading community-centered pollution mitigation projects;
(4) Academic researchers (n=6) - scholars specializing in marine pollution, community-based management,
and environmental policy.

Interviews lasted 60-90 minutes, with questions focused on: (1) Key components of effective
community-centered mitigation; (2) Barriers to implementation in diverse contexts; (3) Strategies for
policy-community alignment. Interview findings were integrated into the framework to enhance its

relevance and feasibility.
4. Community-Centered Mitigation Framework

4.1 Framework Overview

The proposed framework integrates three interconnected core pillars—Community Engagement &
Behavior Change, Circular Waste Management, and Transboundary Policy Alignment—that collectively
enable scalable, inclusive coastal plastic pollution mitigation (narrative replaces excluded visual
framework). Each pillar operates across three levels: micro (individual/household behavior), meso
(community/regional systems), and macro (national/transboundary policy), with dynamic feedback loops
ensuring interventions are mutually reinforcing.

The framework is theoretically anchored in three integrated traditions: (1) Community-Based Natural
Resource Management, which emphasizes local participation and ownership; (2) Circular Economy Theory,
which prioritizes waste reduction and closed-loop systems; (3) Transboundary Environmental Governance,
which highlights cross-border coordination. Unlike siloed approaches, this framework’s defining strength
is its community-centricity: local needs and cultural norms drive intervention design, while waste
management infrastructure and policy provide enabling support. Its second key strength is contextual

adaptability, with strategies scalable across high-, middle-, and low-income contexts.
4.2 Core Framework Pillars

4.2.1 Community Engagement & Behavior Change

Community Engagement & Behavior Change focuses on empowering local populations to drive plastic
reduction and cleanup, while ensuring interventions align with cultural norms and livelihood needs. Key
sub-dimensions include:

Inclusive Participation & Leadership: Ensuring diverse community voices—including women, youth,
fishers, and marginalized groups—shape mitigation initiatives.

Community Advisory Boards: Formal forums where local stakeholders provide input on intervention
design, implementation, and evaluation. For example, Ghana’s Cape Coast Coastal Protection Committee
includes fishers, traders, and traditional leaders, ensuring cleanup efforts do not disrupt fishing activities.

Youth and Women-Led Initiatives: Engaging youth in awareness campaigns and women in waste
collection and recycling, leveraging their central roles in community life. Bali’s “Plastic Free Villages”
program is led by women’s cooperatives that manage waste collection and upcycling .

Traditional Knowledge Integration: Incorporating cultural practices and local ecological knowledge
into mitigation strategies. For example, Indigenous communities in Canada’s Vancouver Coast use traditional
harvesting areas to identify plastic pollution hotspots.

Culturally Adaptive Awareness Campaigns: Shifting behavior through messaging tailored to local
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values, languages, and communication channels.

Local Language Outreach: Using radio, community meetings, and murals in local languages to raise
awareness of plastic pollution impacts. Kenya’s Mombasa Coastal Cleanup uses Swahili radio spots to reach
fishers and coastal residents.

Livelihood-Linked Messaging: Framing plastic reduction as a means to protect livelihoods (e.g., fishing,
tourism) rather than a burden. Costa Rica’s Guanacaste region links plastic pollution to reduced tourist
arrivals, motivating small businesses to adopt plastic-free practices.

Peer-to-Peer Education: Training community “plastic champions” to model behavior change and
educate neighbors. The Philippines’ Manila Bay Cleanup trains fishers as champions, who share knowledge
about plastic’s impact on fish stocks.

Community-Led Cleanup & Monitoring: Mobilizing local populations to remove existing plastic waste
and track pollution trends.

Regular Cleanup Events: Organizing beach, mangrove, and estuary cleanups aligned with community
schedules (e.g., non-fishing days). Brazil's Rio de Janeiro Coastal Cleanup hosts monthly events that attract
5,000+ volunteers, removing 15 tons of plastic annually.

Citizen Science Monitoring: Training communities to collect data on plastic pollution (e.g., type,
quantity, location) using simple tools (mobile apps, paper checklists). Greece’s Crete Coastal Monitoring
Network uses citizen data to inform policy and cleanup prioritization.

Incentivized Participation: Providing non-monetary rewards (e.g., food vouchers, healthcare discounts)
for cleanup participation, particularly in low-income communities. Kenya’s Mombasa program offers free
medical checkups to regular cleanup volunteers.

Stakeholder Roles: Community members lead participation and behavior change; NGOs provide
training and support; local governments facilitate access to resources; academics support citizen science
monitoring.

4.2.2 Circular Waste Management

Circular Waste Management focuses on building affordable, scalable infrastructure to prevent plastic
leakage, while creating economic opportunities for communities. Key sub-dimensions include:

Context-Appropriate Collection Systems: Designing waste collection that adapts to coastal geography,
infrastructure, and community needs.

Mobile Collection Units: Using boats, bicycles, or carts to reach remote coastal areas with limited road
access. Indonesia’s Bali uses “waste boats” to collect plastic from remote coastal villages, transporting it to
central segregation facilities.

Community Dumpsters & Segregation Bins: Placing accessible, labeled bins in villages, markets, and
fishing ports to encourage waste separation. India’s Goa Coastal Zone has installed color-coded bins for
plastic, organic waste, and recyclables, with community members managing bin maintenance.

Door-to-Door Collection: Providing regular collection services for households and small businesses,
often managed by community cooperatives. South Africa’s Cape Town Coastal Communities program
employs local residents for door-to-door collection, creating green jobs.

Local Recycling & Upcycling Infrastructure: Developing small-scale facilities to process plastic waste
into valuable products, reducing reliance on external markets.

Community Recycling Centers: Small-scale facilities for sorting, cleaning, and processing plastic waste.

Ghana'’s Cape Coast Recycling Center, managed by a women'’s cooperative, processes plastic into pellets sold
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to local manufacturers.

Upcycling Enterprises: Training communities to turn plastic waste into crafts, building materials, or
fuel. Mexico’s Tulum Coastal Communities produce jewelry and home décor from plastic waste, selling to
tourists and generating income.

Waste-to-Energy Systems: For non-recyclable plastic, small-scale waste-to-energy facilities provide
electricity for communities. Kenya’s Mombasa Waste-to-Energy Plant processes 5 tons of plastic daily,
powering a local school and health clinic.

Alternative Materials Promotion: Supporting communities to adopt affordable, sustainable alternatives
to single-use plastics.

Local Material Alternatives: Promoting traditional materials (e.g., woven baskets, banana leaves) and
low-cost alternatives (e.g., cloth bags, glass containers) for packaging and storage. Costa Rica’s Guanacaste
region trains market vendors to use banana leaf packaging instead of plastic.

Reusable Systems: Establishing “refill stations” for water, soap, and other essentials, reducing the
need for single-use plastic containers. Bali’s “Plastic Free Villages” have 20+ refill stations, serving 5,000+
residents.

SME Support: Providing training and funding for small businesses (e.g., restaurants, hotels) to adopt
alternatives. Portugal’s Algarve region offers grants to coastal restaurants for switching to biodegradable
packaging.

Stakeholder Roles: Community cooperatives manage collection and recycling; local governments
provide land and infrastructure funding; private sector partners purchase recycled products; NGOs deliver

training and technical support.

4.2.3 Transboundary Policy Alignment

Transboundary Policy Alignment focuses on developing integrated policy frameworks that support
community action and circular waste management, while addressing cross-border plastic flows. Key sub-
dimensions include:

Local-to-National Policy Coordination: Aligning national regulations with community needs and
capacities.

Decentralized Waste Management Mandates: Empowering local governments to design waste
management policies tailored to coastal contexts. Indonesia’s National Plastic Reduction Strategy devolves
decision-making to provincial governments, enabling Bali to implement community-led waste systems.

Extended Producer Responsibility (EPR) Schemes: Mandating plastic producers to fund waste
collection and recycling infrastructure. The EU’s Single-Use Plastics Directive includes EPR provisions, with
funds supporting coastal community recycling centers in Croatia’s Dalmatian Coast.

Incentives for Community Initiatives: Providing grants, tax breaks, or technical support for community-
led mitigation. Canada’s Coastal Plastic Pollution Fund awards CAD 50,000-200,000 to Indigenous
community projects .

Transboundary Collaboration: Addressing cross-border plastic flows through regional agreements and
knowledge sharing.

Regional Plastic Treaties: Developing binding agreements to reduce plastic production, importation,
and leakage. The African Continental Free Trade Area (AfCFTA) Plastic Protocol commits 54 countries to
harmonize plastic bans and waste management standards.

Cross-Border Waste Management Networks: Collaborating with neighboring countries to manage
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shared coastal ecosystems. The Caribbean Community (CARICOM) Coastal Plastic Network coordinates
cleanup and recycling across 15 island nations.

Knowledge and Technology Transfer: Sharing successful community initiatives between countries. The
EU’s Coastal Plastic Mitigation Exchange Program connects Croatian and Kenyan communities, enabling
knowledge sharing on waste-to-energy systems.

Enforcement and Accountability: Ensuring policies are enforced equitably, with consequences for
plastic leakage and support for compliance.

Community-Led Enforcement: Empowering local authorities and community groups to monitor
compliance with plastic bans and waste management rules. Ghana’s Cape Coast uses community wardens to
issue warnings for littering, with repeat offenders fined.

Compliance Support for Small Businesses: Providing training and funding to help SMEs meet policy
requirements. Brazil's Rio de Janeiro offers free reusable packaging to small coastal restaurants struggling
to comply with plastic bans.

Transparent Monitoring and Reporting: Requiring governments and businesses to publicly report on
plastic reduction progress. The Philippines’ Manila Bay Cleanup Act mandates quarterly pollution reports,
which are shared with communities.

Stakeholder Roles: National governments design and enforce policies; regional bodies coordinate
transboundary action; local governments implement decentralized policies; international organizations

support knowledge transfer and funding.

4.3 Interactions Between Framework Pillars

The framework’s effectiveness depends on mutual reinforcement between pillars:

Community Engagement & Behavior Change drives demand for circular waste management (e.g.,
communities advocating for collection systems) and policy support (e.g., pushing for plastic bans). For
example, Bali’s community-led plastic reduction campaigns led to provincial EPR schemes that fund
recycling infrastructure.

Circular Waste Management enables community action by providing the tools to reduce plastic leakage
(e.g., collection bins, recycling centers), making behavior change feasible. Without collection systems,
community cleanup efforts are undermined by ongoing waste accumulation.

Transboundary Policy Alignment provides the enabling environment for both community engagement
and circular waste management, through funding, regulation, and cross-border coordination. Policies like
EPR schemes reduce the economic burden of waste management on communities, while transboundary
agreements address plastic flows that local initiatives cannot control.

These interactions operate across levels: micro-level household behavior change (e.g., using reusable
bags) supports meso-level community recycling systems, which are funded by macro-level EPR policies.
This multi-level integration addresses the fragmentation of existing approaches, providing a comprehensive

pathway to coastal plastic pollution mitigation.

5. Discussion

5.1 Theoretical Contributions

This study makes three key theoretical contributions to coastal plastic pollution and environmental

management scholarship:
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First, it develops a community-centered, integrated framework that bridges community engagement,
circular waste management, and policy coordination—addressing the fragmentation of existing research.
Unlike single-intervention models, the framework captures the interdependencies between local action,
infrastructure, and policy, advancing CBNRM, Circular Economy Theory, and TEG by demonstrating how
these traditions can be integrated to address complex, multi-scale environmental challenges.

Second, the framework centers equity and cultural adaptability, addressing two critical gaps in existing
research: (1) the neglect of vulnerable coastal communities in mitigation strategies; (2) the failure to
account for cultural context in behavior change interventions. By prioritizing community ownership and
traditional knowledge, the framework ensures mitigation is not imposed from outside but emerges from
local needs and values.

Third, the research bridges local action with global solutions by emphasizing transboundary policy
alignment. Existing research often focuses on either local community initiatives or global policy, but this
framework demonstrates how community action can inform policy, while policy addresses the global

dimensions of plastic pollution that local efforts cannot control.

5.2 Practical Implications
The framework offers actionable guidance for four key stakeholder groups:

5.2.1 Community Leaders

Prioritize Inclusive Participation: Establish community advisory boards with diverse representation to
ensure interventions align with livelihoods and cultural norms. Avoid top-down initiatives that ignore local
needs.

Leverage Cultural Assets: Integrate traditional knowledge, local languages, and community leaders into
awareness campaigns and cleanup efforts. For example, partner with traditional healers or religious leaders
to frame plastic reduction as a moral or cultural imperative.

Build Local Economies: Develop community-led recycling and upcycling enterprises to create green
jobs, making plastic reduction economically beneficial. Partner with local businesses or tourists to sell

recycled products.

5.2.2 Policymakers

Design Community-Supportive Policies: Align national and transboundary policies with community
needs, providing funding for waste management infrastructure and incentives for community initiatives.
Avoid strict bans without supporting alternatives (e.g., providing reusable containers to market vendors).

Decentralize Decision-Making: Empower local governments and communities to design context-
appropriate interventions, while maintaining national standards for waste management. For example,
devolve funding for waste collection to coastal municipalities.

Enforce Equitably: Ensure policies are enforced without penalizing vulnerable communities. Provide

compliance support (e.g., training, funding) for small businesses and low-income households.

5.2.3 Environmental Organizations

Support Community Leadership: Provide technical training and funding for community-led initiatives,
but avoid taking over decision-making. Act as a facilitator rather than a leader.

Build Partnerships: Collaborate with governments, private sector, and academia to secure funding,
share expertise, and scale successful community initiatives. For example, partner with plastic manufacturers

to fund recycling centers through EPR schemes.
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Document and Share Lessons: Conduct rigorous evaluations of community initiatives and share best
practices across regions. Use citizen science data to advocate for policy change.
5.2.4 Private Sector

Adopt Extended Producer Responsibility: Fund waste collection and recycling infrastructure in coastal
communities, as required by EPR schemes. Partner with community cooperatives to manage collection and
processing.

Provide Affordable Alternatives: Develop and market low-cost, sustainable alternatives to single-use
plastics (e.g., biodegradable packaging, reusable containers) for coastal communities and businesses.

Support Community Enterprises: Purchase recycled products from community upcycling initiatives,
creating market demand for plastic waste. For example, hotels in Bali source décor from women’s upcycling

cooperatives.

5.3 Contextual Adaptations
The framework is designed to be adaptable across diverse economic and geographic contexts:

5.3.1 High-Income Countries

Priorities: Advanced recycling infrastructure, policy enforcement, and community-led monitoring.

Adaptations: Leverage existing waste management systems to expand coastal collection and recycling;
use digital tools for citizen science monitoring; implement strict EPR schemes and plastic taxes.

Example: Canada’s Vancouver Coast integrates Indigenous knowledge with digital monitoring tools,
using EPR funds to support community-led cleanup and recycling.

5.3.2 Middle-Income Countries

Priorities: Scalable waste collection systems, community recycling enterprises, and policy incentives.

Adaptations: Focus on low-cost collection (e.g., mobile units, community cooperatives); develop
upcycling enterprises linked to tourism or local manufacturing; implement partial plastic bans with EPR
support.

Example: Indonesia’s Bali has established 30+ plastic-free villages with community-managed collection
and upcycling, supported by provincial EPR schemes.

5.3.3 Low-Income Countries

Priorities: Low-cost cleanup, basic collection systems, and behavior change campaigns.

Adaptations: Use volunteer-led cleanups with non-monetary incentives; establish small-scale collection
points managed by community cooperatives; partner with NGOs for training and funding; implement
targeted plastic bans (e.g., plastic bags) with limited enforcement.

Example: Ghana's Cape Coast uses community-led cleanup events, mobile collection units, and radio

awareness campaigns to reduce coastal plastic pollution, with support from international NGOs.

6. Conclusion

Coastal plastic pollution is a global crisis that demands local action, supported by inclusive policy
and circular waste management. This study addresses the fragmentation of existing mitigation efforts
by developing a community-centered framework integrating three core pillars: Community Engagement
& Behavior Change, Circular Waste Management, and Transboundary Policy Alignment. Through a
systematic literature review and cross-case analysis of 15 coastal communities, the framework captures the

interdependencies between local action, infrastructure, and policy, while prioritizing equity and cultural
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adaptability.

The framework’s theoretical contributions lie in its holistic integration of cross-disciplinary theories,
its focus on community ownership, and its bridge between local and global solutions. Practical implications
for community leaders, policymakers, environmental organizations, and the private sector provide
actionable strategies to overcome economic, technical, and institutional barriers. Contextual adaptations
ensure the framework is scalable across high-, middle-, and low-income contexts, making it a valuable tool

for diverse coastal communities.

This study has several limitations that point to avenues for future research. First, the framework
prioritizes generalizability, requiring deeper exploration of sector-specific adaptations (e.g., tourism-
dependent vs. fishing communities, urban vs. rural coasts). Second, the cross-case analysis relies on
secondary data, highlighting the need for primary empirical research to validate the framework in real-
world implementation. Third, the framework does not explicitly address the role of plastic production
reduction—an upstream intervention that complements community-centered mitigation.

Future research should focus on three priority areas: (1) Empirical validation of the framework in
diverse coastal communities, including long-term impact assessments; (2) Development of tools to measure
the social, environmental, and economic outcomes of community-centered mitigation; (3) Exploration of
links between upstream plastic production policies and downstream community action, to create a more
comprehensive global strategy. Additionally, research should address the gender dimensions of coastal
plastic pollution, exploring how women'’s leadership can be further leveraged in mitigation efforts.

Ultimately, the proposed framework offers a roadmap for transforming coastal communities from
victims of plastic pollution to agents of change. By centering community voices, building circular waste
systems, and aligning policy across scales, stakeholders can restore coastal ecosystems, protect livelihoods,
and build resilience against plastic pollution. As the world moves toward global plastic treaties and circular
economy transitions, community-centered mitigation will be critical to achieving equitable, sustainable

solutions.
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