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Plastic degeneration has become an issue of environmental security 

threatening sustainability of marine life and human health by 

spoiling the food chains and water sources. The current legal 

framework with treaties and laws fails to control the increasing 

plastic waste crisis due to poor enforcement of the laws and the 

complexity of the laws. This paper compares the international, 

regional, and domestic legal systems with the aim of determining 

loopholes in tackling the oceanic plastic pollution coupled with 

associating environmental security with the safety of populations. It 

claims that vertically integrated legal reforms are needed to adopt 

sustainable waste management and extended producer responsibility 

as steps toward a circular economy. This paper seeks to influence 

environmental security, and protect marine life, as well as public 

health, now and in the future through such recommendations as 

proposing legal action in such areas and offer guidelines on the 

policies that can be undertaken in the future. 
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Introduction 

Plastic waste has become a serious macro-environmental problem of the 21
st
 century which 

endangers the purity of marine life, human life and security. This mass production of plastics 

alongside poor management of these waste products has led to the introduction of 11-23 million 

metric tons of plastic waste into the water bodies per year and their production is projected to triple 

in the next 20 years unless immediate measures are implemented to curb this (Borrelle et al., 2020; 
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Jambeck et al., 2015). The presence of plastic of macro and micro sizes in aquatic ecosystems is a 

major problem that negatively impacts marine biodiversity, food security, and other ecosystem 

services such as carbon sequestration and flood protection because they interact with rivers, 

improper waste management, stormwater, and littering directly (Rochman & Hoellein, 2020; 

UNEP, 2021). 

The plastics usually enter the marine species either by consumption or through entanglement 

resulting in injury and death of the species and create imbalance in biodiversity and ecosystem 

(UNEP, 2021). They enter marine food webs and human food systems where they disrupt 

endocrine functions and elicit inflammation in addition to exposing human beings to harmful 

chemicals, like bisphenol A and phthalates which have been shown to trigger hormonal 

imbalances, fertility problems, and cancer risks, especially among the more susceptible groups in 

developing and coastal areas, and increase food and water insecurity (Smith et al., 2018; UNEP, 

2021). Moreover, the plastic pollution is related to climate change due to the production of 

greenhouse gases at all stages of its life and the inability of the ocean to perform carbon 

sequestering, which exacerbates climate-related events even further (Zheng & Suh, 2019; UNEP, 

2021). 

Nevertheless, the existing international, regional, and domestic law is disjointed and is poorly 

enforced (Raubenheimer & McIlgorm, 2018; UNEP, 2021), with only partial coverage and, in 

most cases, a failure to address land-based sources of pollution by instruments such as MARPOL, 

Basel Convention and Stockholm Convention (Raubenheimer & McIlgorm, 2018; UNEP, 2021). 

To combat the issue of plastic pollution, it is necessary to tighten legal mechanisms, i.e., control it 

through an integrated approach, manage waste flows, use extended producer responsibility, and 

pursue a circular economy approach (WWF, 2020; UNEP, 2021). The need to develop an 

international agreement and international cooperation may be required to deal with transboundary 

plastic waste. The study will be a critical evaluation of why the current structures have been unable 

to curb plastic waste and offer viable steps on which changes to the legal frameworks can be 

implemented to safeguard marine life, human health, and environmental security (UNEP, 2021). 

The lack of proper management with regard to the transboundary effects of plastic pollution panics 

the security of environments and health of the population as a result of insufficient and fragmented 

legal frameworks. Emergent legal policies must be made to incorporate the principles of circular 

economy and implement extended producer responsibility as both the primary and effective 

solution to safeguarding marine life. The present paper looks at the way plastic pollution harms 

environmental security as it poses threats to marine ecosystems and human health due to poor legal 

systems. It seeks to recommend integrative legal changes to enhance the security of the 

environment by having laws with perceivable legal force based on the principles of sustainability. 

Research Objectives 

1. To discuss the impact of plastic pollution on the health of people and environmental security. 

2. To analyze practical issues of the existing domestic and international legal framework for 

plastic pollution. 

3. To evaluate ample legislative changes that will establish a circular economy and the extended 

producer responsibility. 

Research Questions 

1. What is the connection between human health, environmental security, sustainable marine 

ecosystems, and plastic pollution? 

2. Where are the shortcomings of the existing legislative frameworks with regard to answering 

plastic pollution? 
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3. Which laws will it be possible to combine circular economy and EPR in order to avoid the 

problem of plastic pollution? 

Literature Review 

Plastic waste has been a major environmental security issue and this requires formulated integrated 

laws to safeguard marine life and human life. UNEP (2024) identifies the negotiations on the 

Global Plastics Treaty and an agreed and enforceable extended producer responsibility to make 

sure pollution reduction meets environmental security objectives. Haque et al. (2025) investigate 

the South Asian coastal states and conclude that they have incomplete enforcement and no 

integration of the circular economy in plastic waste legislations, and thus they weaken the effort to 

protect marine environments. Likewise, WWF (2024) indicates that voluntary actions have not 

been successful in reducing transboundary plastic pollution, and hence there is a need to set legally 

binding measures against single-use plastics. 

In their article, Ali and Chen (2025) illustrate the risk microplastic pollution poses to food security 

and health of the general population and propose regulatory changes to marine regeneration-related 

legislation. The regional marine litter action plans are also emphasized by UNEP and GRID-

Arendal (2024), who note that the harmonization of laws is required to tackle the transboundary 

pollutant issue successfully. The EU Single-Use Plastics Directive evaluated by Gonzalez et al. 

(2025) indicates positive feedback; nonetheless, they still find certain issues concerning execution, 

which need to be addressed with increased legal response. Rahman et al. (2025) also sound the 

alarm of health risks caused by microplastics in drinking water challenging the enactment of 

pollution control legislation that focuses on protecting the health of people. 

The association between plastic pollution and the loss of the carbon storage capacity of the ocean 

is also presented as a problem and it is suggested by UNEP (2025) that interdisciplinary legislation 

be developed to ensure congruency between climate change mitigation and environmental 

stability. Khan and Idris (2025) examine the laws and regulations of Pakistan, demonstrating their 

ineffective implementation and low responsibility of the producers within the scope of protecting 

the marine environment. As illustrated in the European Commission (2024), waste legislation in 

the EU is showing the value of a transition to a circular economy where recycling and reducing 

waste, recommended by the law, can play a central role in decreasing the leakage of plastics. 

Brown et al. (2025) point out to the vulnerability and exposed positions of coastal population and 

refer to the necessity of combined legal regulations dealing with climate resilience and plastic 

pollution to enhance environmental security. Rochman et al. (2024) propose to unite plastics under 

the hazardous category in the legal classification of the material; they also encourage the 

incorporation of toxic additives ban into laws. Zheng and Suh (2024) revise life cycle analyses of 

plastics, associating fossil fuel-based manufacture with climate change, and recommending 

changes in legislation restricting the manufacture of virgin plastics. 

According to the FAO (2024), threats to fisheries and food security and enforcement of 

frameworks of responsible fishing gear disposals and recovery systems to minimize marine litter 

are recommended. Lee and Park (2025) review the East Asians marine litter monitoring 

regulations, distinguishing the flexible best practices that should apply to international conventions 

to enhance regulation. The Global Plastics Treaty Working Group (2025) proposes both legal 

mechanisms in the treaty, as well as specialising in extended producer responsibility, circularity, 

and compliance. 

Smith et al. (2024) report the harmful leachates of plastics that affect human health by suggesting 

that plastic pollution laws need to be modified with tighter regulation of the chemical material. 
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UNESCO (2025) highlights the loss of biodiversity because of plastics and administrative control 

over pollution should be made part of the legislation of marine protection areas management. 

Sharma et al. (2024) criticize the partial ban on plastics in India arguing that the partial plastic ban 

should have the support of the circular economy and strict enforcement to have a significant result. 

Finally, ILO and UNEP (2024) note the importance of the informal waste sector, pointing to the 

new, inclusive legal frameworks to achieve fair shifts toward sustainable plastic management 

systems. 

More generally, this new research highlights that although environmental and health damages of 

plastic pollution are highly reported, legal structures are discontinuous and poorly enforced. The 

literature shows that unified and executable legislation that incorporates an extended producer 

responsibility, the principles of circular economy and international shift is essential to maintain 

marine ecosystems, the well-being of the population and environmental safety as extended and 

sustainable forms of protection. 

Research Methodology 

The current research design of the study is a qualitative doctrinal legal research investigation, 

which investigates and explains current international and regional and national legal frameworks 

associated with environmental security, plastic pollution, marine ecosystem preservation, and 

health of populations. It uses primary data such as treaties, laws, and court decisions and secondary 

data represented by scholarly articles, policy papers, and reports to skeptically assess the efficacy 

of existing mechanisms of the law. The gap analysis of existent legal systems seeks to reveal areas 

of improvement of the existing law, as well as suggest measures to be taken to address the issue of 

environmental insecurity and reduce the problem of plastic pollution through the implementation 

of a circular economy approach. 

Theoretical Framework 

Theoretical background of the current research, titled Legal Framework of Reinforcing 

Environmental Security: Fight against plastic pollution to achieve sustainable marine ecosystem 

and human wellbeing, is based on the Environmental Security Theory, and Circular Economy 

Model, which could be used to analytically comprehend the legal aspects of the plastic pollution 

and its effects on marine ecosystems and human health. 

Environmental Security Theory  

It describes environmental degradation, like pollution, as a threat to human and community and 

national security because it points out that the continued health of the ecology is a prerequisite of 

the strength of the society. The pollution with plastic has a negative impact on food safety because 

it indirectly leads to the blight of marine food chains with microplastics and poisonous chemicals, 

causing food safety hazards and poverty to folks who depend remarkably on the sea and its 

products, especially in coastal towns (Matthew, 2014). This theory creates the necessary space to 

approach plastic pollution as a security issue because legal initiatives to mitigate such pollution 

should focus on environmental safety, as the key to the stability and peace of societies (UNEP, 

2023). 

The Circular Economy Model (CEM)  

The Circular Economy Model (CEM) would facilitate resource efficiency and the minimization of 

wasted materials, as well as its sustainable management across the full life cycle of a product, 

which is the same as the Extended Producer Responsibility (EPR) strategy, which requires 

producers to be responsible in the post-consumer stage of plastic products (Geissdoerfer et al., 

2017). Such strategies enforce the governance of the environment by decreasing plastic waste, 
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increasing recycling and minimizing the pollution of the environment, therefore, fortifying the 

environmental security. Laws based on the ideas of a circular economy can curb plastic 

contamination to a large extent by enhancing sustainable production and consumption besides 

preserving maritime life and human wellness (Zheng & Suh, 2019). Environmental security, 

environmental governance, and the circular economy theory suffice in giving a sound perspective 

of evaluating plastic pollution and its being a security concern, sufficiency of law, and waste 

management solutions. Application of these frameworks together allows carrying out a detailed 

assessment of the legal actions required in order to fight plastic pollution and protect marine 

biodiversity and human health (UNEP, 2021). 

Imperial Critique 

Plastic pollution is not just an environmental inconvenience or a localised problem: it is a systems 

challenge with multiple threats to marine life, human health and human security. This study in this 

case adopts the Theory of Environmental Security and Environmental Governance Theory as 

sources of analytical lenses to critically observe and enhance the legal frameworks that respond to 

this crisis as a security threat as well as a challenge to the governance mechanism that needs to be 

addressed through the legal system. 

Environmental Security Theory 

Environmental Security Theory has developed into an important analytical tool which 

acknowledges that environmental degradation is a direct as well as an indirect threat towards 

human, societal and national security. It assumes that environmental stress, such as pollution, 

climate change and biodiversity loss have the potential to hike scarce resource levels, fuel conflict, 

reduce populations, and impair socio-political stability (Matthew, 2024). Directly fitting this 

framework, plastic pollution directly threatens food safety, water quality and affects the public 

because of the contamination of marine food webs with microplastics, harmful synthetic additives, 

and other pollution waste (Khan et al., 2025). As an example, microplastic particles were found in 

human blood and placentas, meaning that the substances get a direct exposure in humans, and toxic 

chemicals that are released after the plastic leaks were proven to cause endocrine disruption and 

fertility rates and carcinogenicity (Iqbal & Hussain, 2025). 

Table 1: Pillars of Theory and Conceptualizations 

Theory  Essential Ideas 

Environmental Security Pollution as a threat to security, health and nutrition of 

people/food, political stability                      

Environmental Governance Compliance, stakeholder intervention, institutional 

performance 

Circular Economy & EPR Waste hierarchy, responsibility of producers, resource-

efficiency 

The three theories that guided the study are just as found in table 1. Plastic pollution is considered 

to be of a threat to health and stability that is perceived within backgrounds of Environmental 

Security. The domain of Environmental Governance is concerned with enforcement and the roles 

of the stakeholders. Circular Economy & EPR emphasizes that waste must be reduced and 

producers must be responsible. Collectively, they lead to legal and policy analysis of plastic 

pollution. 
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A majority of people reside in coastal regions, and with plastic pollution threatening the livelihood 

of people in developing economies through fishing and tourism (UNEP, 2025). It negatively 

affects marine life, decreases fish numbers, and causes an elevated expenditure of maintaining 

coasts, which exacerbates socio-economic susceptibilities and threatens conflict arising over the 

distribution of materials, thereby being a direct threat to environmental security (WWF, 2025). The 

Environmental security lens on plastic pollution illuminates the necessity of adding legal 

interventions to the list of solving plastic pollution, which must not be restricted to waste 

management systems but addressing plastic pollution as a security issue in need of coherent, 

enforceable international, regional and domestic law (Ahmad et al., 2025). 

In addition, the concept of environmental security can be used to incorporate the problem of plastic 

pollution into peace and security initiatives. As an example, the UNEP (2025) has underlined that 

displacement and migration pressures due to pollution-related environmental degradation are 

experienced in fragile coastal areas, where communities have already have problems with 

governance. It demands that the scientific developments that shape legal mechanisms to confront 

plastic pollution be approached sensitively to conflict avoidance and resilience of the society so 

that interventions do not topple the precarious communities but buffer ecosystems (UNEP, 2025). 

Extended Producer Responsibility (EPR) Theory and Circular Economy 

Circular Economy Model offers a revolutionary approach that is necessary to help deal with plastic 

pollution: environmental security and governance. It focuses on minimizing wastes by redesigning 

production and consumption systems, material reuse and recycling of products to limit 

environmental outcomes and maximize resource shares (Geissdoerfer et al., 2017; Ali et al., 2025). 

This way of paradigm shift that researched a linear model that takes, makes and disposes and 

transforms into a cyclic one is fully in line with the environmental law aims as well as good 

development opportunities, providing feasible options to restructure the legal environment to 

contain plastic pollution. 

The key principle of the Circular Economy approach is the Extended Producer Responsibility 

(EPR), within the framework of which producers bear the responsibility of the entire lifecycle of 

plastic products: take-back, recycling, and ultimate disposal (Khan et al., 2025). In this regard, 

EPR has been deemed as an important legal instrument to address plastic wastes, minimize marine 

litter and encourage producers to use environmentally friendly packaging materials and designs 

(WWF, 2025). Responsibility upstream would help EPR to decisively alleviate the municipal 

waste systems, as well as plastic pollution into the oceans and therefore protecting the marine 

biodiversity, and mitigating the threat posed to people health by microplastics contaminations 

(Iqbal & Hussain, 2025). 

Table 3: Theoretical Concepts 

Key Dimension Details 

Framework Scope Circular Economy promotes waste reduction and resource efficiency 

Primary Mechanism 
Extended Producer Responsibility (EPR) for lifecycle management of 

plastics 

Legal Significance EPR reduces marine litter and incentivizes eco-friendly product design 

Environmental 

Outcomes 
Reduces plastic leakage, protects biodiversity, mitigates health risks 
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Global Illustrations 
Germany, Japan, South Korea: higher recycling rates, reduced waste 

leakage 

This table covers the billion-mile gist of the Circular Economy and EPR approach, covering the 

scope of it, legal importance, environmental advantages, and successful worldwide applications to 

be able to take care of the plastic pollution efficiently. 

The legal mechanisms of implementing the principles of Circular Economy and EPR can have a 

huge positive impact on environmental security because it will effectively reduce the amount of 

plastic waste created in a systematic manner, improve resource efficiency, and facilitate the 

transition to sustainable forms of production and consumption (UNEP, 2025). Such nations as 

Germany, Japan, and South Korea have already been able to establish EPR legislation, which 

increased the recycling levels and reduced the leakage of plastic waste by major numbers (Ali et 

al., 2025). The models show that legally implementable EPR may assist in building the sustainable 

system of materials management which can match the goals of security and protection of health 

with the objective of environmental governance. 

The Global Community and Policy Reaction 

Such international policies as UNCLOS and MARPOL offer a solution to the plastic pollution 

problem but have limited applicability because of the ambiguity of their obligations and a focus 

only on marine-based sources of pollution, thereby decreasing their abilities to preserve marine 

environments (UNEP, 2021; Raubenheimer & McIlgorm, 2018; Jambeck et al., 2015). The 

activities of UNEA and the Plastics Strategy proposed by the EU exhibit positive changes towards 

implementing circular economy methodologies, yet, more enforcement is required to achieve the 

goals of pollution reduction (UNEP, 2024; European Commission, 2024). 

The UN Plastics Treaty, which is currently being negotiated, is a legally binding agreement that 

looks to reduce plastic pollution throughout its lifecycle by using EPR and by ensuring a reduction 

in the use of plastics, however, this is yet to happen because of opposition by economically 

powerful nations and industries who see profitability as a priority over the environmental safety of 

the population (UNEP, 2025; WWF, 2024; Haque et al., 2025). Other concerns such as black spots 

in the plastics value chain and legislative loopholes on dangerous chemical substances are also 

inhibitory (Smith et al., 2024). 

Nevertheless, the High Ambition Coalition calls on strong treaty by such time as 2040 so as to end 

plastic pollution by using binding global measures (UNEP, 2025). Unless there are strict 

legislations, plastic waste will remain a burden to the health and beds of the people especially in 

disadvantaged societies (Ali & Chen, 2025; Zheng & Suh, 2024). Multinational alliances such as 

GPML and partnership between UNEP, EU and UNDP are very essential in assisting nations to 

educate and teach people about community-based environmental security to ensure the realization 

of a sustainable environmental security (UNEP, 2024; European Commission, 2024; UNDP, 

2024). 

Table 4: Key International Policies and Agreements 

Policy/Agreement Scope/Focus 
Important 

Provisions/Objectives 
Limitations/Challenges 

UNCLOS 

Comprehensive legal 

framework for 

marine 

environmental 

Establishes legal 

framework for ocean 

activities, includes 

land-based sources 

Legally ambiguous, 

lacks explicit mandatory 

obligations or specific 
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protection and 

sustainable use of 

oceans. 

impacting marine 

environment. 

timeframes for action.    

MARPOL Annex v 

Primary international 

framework for 

preventing pollution 

from ships. 

Targets prevention of 

pollution by garbage 

from ships, including 

plastics. 

Enforcement varies by 

country; largely neglects 

significant land-based 

sources of plastic 

pollution.    

UNEA Resolutions 

Global recognition of 

plastic pollution as a 

critical issue. 

Led to negotiations for 

a legally binding 

instrument on plastic 

pollution, covering the 

full life cycle. 

Resolutions set the stage 

but are not binding 

themselves; 

effectiveness depends 

on subsequent treaty. 

EU Plastics Strategy 

Regional action to 

tackle plastic 

pollution and 

accelerate transition 

to a circular plastics 

economy. 

Aims to reduce 

microplastic pollution 

by 30% by 2030; 

includes specific rules 

for single-use plastics, 

packaging, 

microplastics, and 

pellet loss.    

Requires continuous 

enforcement and 

adaptation to new 

plastic types/uses. 

UN Plastics Treaty 

(Negotiations) 

Developing a 

comprehensive 

global legal 

framework 

addressing plastic 

pollution across its 

entire life cycle. 

Objectives include 

phasing out 

unnecessary plastics, 

redesigning products, 

EPR schemes, 

production caps, 

chemical regulation.    

Requires consensus 

from 175 nations, faces 

strong opposition from 

petrochemical industry, 

lack of transparency in 

value chain, regulatory 

lag on new chemicals, 

debate on health 

integration.    

This table shows the overview of Key International Policies and Agreement 

Innovations Solutions and Strategies 

Addressing plastic pollution in an effective way involves a system shift where the continued use of 

a linear economy model transforms towards a circular economy model where the focus is 

prevention, eco-design, waste and waste reduction and extended producer responsibility (EPR) 

throughout the plastics lifecycle (UNEP, 2024). The measures like removing useless packaging, 

advocating the use of products that can be used repeatedly, and incentivizing the recycling of 

plastic mass are essential in reducing plastic waste at the source (WWF, 2024). Innovative 

technologies, such as chemical and enzymatic recycling, microbial degradation, artificial 

intelligence-based sorting, and production of energy out of waste, provide the way out to recycle 

and reuse complex and non-recyclable plastics and diminish the dependence on fossil fuels (Zheng 

& Suh, 2024). Standard cleanup solutions such as interceptors on the ocean and rivers and new 

forms of marine bioremediation also contribute to the removal of already accumulated amounts of 

plastic in the oceans (The Ocean Cleanup, 2024). Nevertheless, investment in smart waste 

management and digital solutions, including track-and-trace systems based on blockchain 
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technology, plastic credits, among others, is needed to achieve accountability and more efficient 

material tracking and realize greater circularity, especially in areas where the infrastructure is 

insufficient (UNEP, 2025). 

In addition to goals that involve technology and policy recommendations, grassroots awareness 

and behavior change activities are essential to minimize plastic use and develop behavior in 

sustainable processes (Rahman et al., 2025). Scholarship campaigns, clean up services, and 

community-based programs such as the Green School Program in Nepal and the SparkLiv 

workshops in India prove the efficiency of the influence of the masses on reducing the problems of 

plastic waste (UNDP, 2024). In spite of the technological progress, issues concerning mass-scale 

recycling and its affordability remain, the unaffordability of recycling compared to virgin plastics 

and a minimal recyclability of some products also highlight flaws in the technological solutions on 

their own (Haque et al., 2025). More systematic changes in the production and consumption levels, 

which are backed by sound legal frameworks and waste management networks, must be a 

precursor to the subsequent drops in plastic pollution incidences at its root (European Commission, 

2024). Such an integrated response is the most powerful way to enhance environmental security as 

well as tackle the plastic pollution crisis (UNEP, 2025) by merging concepts of the circular 

economy, the change in behavior, and technological innovation. 

Conclusion 

Environmental security is under threat as a direct result of plastic waste as this substance affects 

sea creatures, food webs, and public health due to the introduction of toxics and microplastic in 

these systems. Despite international treaties such as UNCLOS and MARPOL and the regional and 

national policies in existence to contain this crisis, such international frameworks are scattered, 

enforce weakly and remain inadequate to deal with the transboundary and systemic characteristics 

of plastic pollution, which continue to encroach into the aquatic ecosystems, leading to loss of 

biodiversity, erosion of ecosystem services and a rise in socio-economic vulnerability, especially 

among developing and coastal communities. 

The way to overcome this crisis is to move towards a circular economy and abandon the linear 

model of make-take-dispose with the help of legally enforceable tools allowing full integration of 

elements of the producer responsibility, eco-design, and waste reduction policies and reinforcing 

them with application of recent technological advances such as advanced recycling, AI-based 

waste separation and waste-to-energy applications. At the same time, grassroots and behavioral 

change measures play a critical role in plastic consumption reduction, behavior change, and 

sustainable initiatives in the community, besides legislation. The confrontation of the problem of 

plastic pollution requires strengthening legal mechanisms in order to preserve the marine 

environment, as well as protect the health of the population and environmental security. Current 

negotiations of the UN related to a global plastics treaty are an essential chance to create a 

complete and legally-binding agreement on plastic pollution along its lifecycle that will allow 

systemic change based on the principle of the circular economy, climate change reduction, and 

environmental justice to minimize the amount of plastic waste and harmonize current and future 

generations. 
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