International Journal of Environmental Sciences
ISSN: 2229-7359
Vol. 12 No. 2, 2026

https://www.theaspd.com/ijes.php

Review Paper on Plastic Waste Management and
Environmental Sustainability

S. Selvakumar', K. Karuppasamy Alias Anand’, Dr. M. Subalakshmi’

" Assistant Professor, Department of Civil Engineering, Pavendar Bharathidasan College of Engineering and
Technology, Tiruchirappalli.
? Assistant Professor, Department of Chemistry, Pavendar Bharathidasan College of Engineering and
Technology, Tiruchirappalli.

Abstract

Plastic pollution has become one of the major environmental challenges worldwide. This review paper discusses the sources,
impacts, and management techniques of plastic waste. The study also highlights recycling methods, biodegradable
alternatives, and sustainable environmental practices. Various research findings are compared to understand the
effectiveness of current waste management systems.

Keywords— Plastic waste, recycling, sustainability, environmental pollution, waste management.

INTRODUCTION

Plastic materials are widely used due to their low cost and durability. However, improper disposal of plastics
has created severe environmental problems. Plastic waste affects soil, water bodies, marine life, and human
health. This review paper focuses on recent developments in plastic waste management and sustainable
solutions.

Rapid urbanization, industrialization, and population growth have further increased the production and
accumulation of plastic waste. Developing countries face additional challenges such as inadequate waste
collection systems, limited recycling facilities, and low public awareness. As a result, governments, researchers,
and environmental organizations are actively searching for sustainable waste management strategies.

Several methods have been proposed to reduce the environmental impact of plastic waste, including recycling,
reuse, biodegradable plastics, energy recovery, and public awareness campaigns. Recent advancements in
green technologies and circular economy approaches also provide promising solutions for sustainable plastic
waste management.

This review paper aims to analyze the environmental impacts of plastic waste, examine existing waste
management techniques, and discuss recent research developments in sustainable environmental practices.
The study also highlights current challenges and future opportunities for improving environmental
sustainability through effective plastic waste management.

LITERATURE REVIEW

Recent studies have emphasized the increasing accumulation of plastic waste in both urban and rural
environments. Researchers reported that single-use plastics contribute significantly to environmental
degradation due to improper disposal practices [1].

According to Meena et al. (2023), recycling efficiency depends on public awareness, waste segregation systems,
and government support. Their findings suggested that community participation can greatly improve
recycling outcomes.

Patel and Kumar (2024) investigated the role of green technologies in plastic waste reduction. The study
highlighted pyrolysis and chemical recycling as effective methods for converting plastic waste into useful fuel
products [4].

Several international studies focused on marine plastic pollution. Researchers observed that microplastics
affect aquatic organisms, reduce biodiversity, and disturb marine ecosystems [8].
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Environmental policies and regulations were also reviewed in recent studies. Strict bans on single-use plastics
and sustainable packaging initiatives were found to reduce environmental pollution in many countries [10].
Another important area of research includes biodegradable and bio-based plastics. Scientists suggested that
eco-friendly materials could reduce long-term environmental impacts when combined with proper waste
management practices [2].

Several researchers have studied the environmental impacts of plastic waste. Kumar et al. explained recycling
techniques and their effectiveness [1]. Sharma and Devi discussed biodegradable plastics as an alternative
solution [2]. Other studies focused on government policies and public awareness programs for reducing
plastic pollution [3].
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ENVIRONMENTAL IMPACTS OF PLASTIC WASTE

Plastic waste causes air, water, and soil pollution. Burning plastics releases toxic gases into the atmosphere.
Marine organisms consume microplastics, which enter the food chain and affect human health [6]. Land
pollution due to plastic accumulation reduces soil fertility and affects agriculture.

Plastic pollution in oceans has become a serious global issue. Studies reported that trillions of plastic particles
are floating in marine environments, threatening aquatic biodiversity and ecosystem stability [13].
Microplastics have also been identified in drinking water and seafood products, raising concerns about

human health risks [11], [19].

WASTE MANAGEMENT TECHNIQUES

Common plastic waste management methods include recycling, reuse, incineration, and landfill disposal.
Advanced technologies such as pyrolysis and biodegradable plastics are gaining attention [15]. Public
awareness campaigns and strict government regulations also play an important role in reducing plastic
pollution.

Chemical recycling techniques convert plastic waste into fuel and other useful products, while biological
degradation methods use microorganisms to break down plastics naturally [16]. Circular economy strategies
and sustainable product design also contribute to effective waste reduction practices [12].

COMPARATIVE TABLE OF PLASTIC WASTE MANAGEMENT METHODS

Method Advantages Limitations Products Environmental
Impact

Mechanical Low cost Needs clean waste | Recycled plastic High positive

Recycling

Chemical Handles mixed | High energy cost Fuel/Chemicals Moderate positive

Recycling plastics

(Pyrolysis)
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Incineration Reduces volume Air emissions Energy Negative if
uncontrolled
Landfill Simple Long-term None Poor
pollution
Biodegradation Eco-friendly Slow process Biomass/CO, Very positive

CHALLENGES AND LIMITATIONS

Lack of proper waste segregation, insufficient recycling facilities, and low public awareness remain major
challenges. High operational costs and limited implementation of eco-friendly technologies also affect
effective waste management.

Developing countries face additional barriers due to inadequate infrastructure and weak policy
implementation. Illegal dumping and excessive consumption of single-use plastics continue to increase
environmental pollution [14].

FUTURE SCOPE

Future research should focus on sustainable materials, efficient recycling systems, and eco-friendly
alternatives. Artificial intelligence and smart waste monitoring systems can improve waste management
efficiency.

Researchers are also exploring nanotechnology, bio-based plastics, and advanced sorting technologies to
improve recycling processes. Strong environmental policies and international cooperation are essential for
achieving long-term environmental sustainability.

CONCLUSION

Plastic waste management is essential for environmental sustainability. Effective recycling, government
policies, and public participation can significantly reduce plastic pollution. Future technologies and
sustainable practices are necessary for protecting the environment and maintaining ecological balance.
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