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ABSTRACT

This study presents a comparative analysis of various types of waste- municipal solid waste, e-
waste, agricultural waste and industrial waste with a focus on their environmental impact and
potential for sustainable development. Rapid urbanization, industrialization, and increasing
consumption patterns have led to a significant rise in waste generation globally, posing serious
challenges to environmental sustainability and public health. It explores the environmental
impacts of each waste stream, including greenhouse gas emission, pollution of air and water and
potential health risks. This study also analyses the social and economic implication of waste
management practices considering factors such as public health and resource depletion and
economic costs. Each category poses unique challenges and opportunities for environmental
protection, resource recovery, and economic development. Sustainable waste management
strategies such as recycling composting, energy recovery, and circular economy models aim to
reduce environmental impact, conserve natural resources, and promote societal well being.By
integrating technological innovation, policy frameworks, and public awareness, sustainable
development can be achieved through effective and inclusive waste management practices.

Keywords: Waste management, Sustainable development, Environment, Municipal waste, E-
waste, Agricultural waste, Industrial waste

VOLUME 24 : ISSUE 06 (June) - 2025 Page No:1417



YMER || ISSN : 0044-0477

VOLUME 24 : ISSUE 06 (June) - 2025

TreeenEsiGENNG] T e—— -
" Industrial Commercial
waste ] ,;,!
waste *""5 waste

|
f.l

_-

| %
P

“1 { Collection
L

//

‘mﬁ &:,‘: "jli. 2 |

andﬁlls Recycling Waste to energy oOmposnm
[

farilitioc it

4

.

-

]

Transfer station

- Long distance
transportation

INTRODUCTION

The world is facing a mounting waste crisis, driven by rapid urbanization, industrial growth,
and rising consumption. With global waste expected to hit 3.40 billion tonnes by 2050—and
over a third of it unmanaged—our environment and health are under serious threat. Without
urgent and sustainable action, pollution, disease, and ecological damage will continue to
escalate. Developing countries, in particular, face challenges such as open dumping and
insufficient infrastructure, which worsen environmental and social outcomes (Kaza et al.,
2018).

Different Kinds of Waste by Origin

Waste can be classified by its source into several key types. Municipal solid waste (MSW) arises
from households and commercial areas, comprising items like plastics, food scraps, and
packaging. Industrial waste comes from manufacturing and processing, while agricultural
waste results from farming and livestock operations. Biomedical waste, produced in healthcare
settings, includes infectious and sharp materials. Hazardous waste contains toxic or flammable
substances, posing serious environmental and health risks. Other major categories include
construction and demolition waste, electronic waste (e-waste) from discarded devices, and
mining waste, generated during mineral extraction (Singh & Sharma, 2020).
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TYPE OF WASTE DESCRIPTION
Municipal Solid Waste Household and commercial waste
Industrial Waste Waste from manufacturing and processing
Agricultural Waste Waste from healthcare facilities
Hazardous Waste Toxic, flammable, or corrosive waste
Biomedical Waste Waste from healthcare facilities
Construction and Demolition Waste Debris from building projects
Electronic Waste (E-Waste) Byproducts from used electronics
Mining Waste Discarded electronic devices

Waste Managament

Waste management is the systematic process of handling waste from generation to final
disposal, aimed at protecting public health, reducing environmental harm, and enhancing
resource efficiency. With rising urbanization and consumption, sustainable practices have
become essential. Modern approaches focus on the “3Rs” (Reduce, Reuse, Recycle), integrated
solid waste management (ISWM), and circular economy principles to reduce landfill reliance
and recover value (UNEP, 2018; Wilson et al., 2012). Innovations such as waste-to-energy
technologies, digital monitoring systems, and extended producer responsibility (EPR) are
reshaping global waste governance (World Bank, 2019).
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Stages of Waste Management

Waste management involves the collection, transport, processing, recycling, and disposal of
waste to protect public health and the environment. As urbanisation and consumption drive
rising waste volumes, there is a shift from traditional disposal methods to circular economy
approaches that prioritise reduction and resource recovery. However, many developing regions
still rely on open dumping and poor segregation, leading to pollution and health hazards.
Sustainable and integrated strategies are essential for long-term environmental resilience
(United Nations Environment Programme, 2023).

STAGES OF WASTE
MANAGEMENT

D

Waste Generation

creation of waste from
various sources

Waste Segregation
and Storage
sorting and storing waste by type

Collection and
Transportation

gathering and transferring
waste

Waste Treatment

processing waste to recover
materials or energy

Waste Disposal

‘ final placement of waste in
landfills or incineration

Environmental and Health Impacts:

Improper waste disposal leads to serious environmental and public health issues, including
groundwater contamination from landfill leachate and toxic air emissions from waste burning.
These practices contribute to climate change and promote the spread of diseases through pests
and vectors. In urban areas, the economic cost of poor waste management is significant,
impacting healthcare, tourism, and overall quality of life (Ferronato & Torretta, 2019).

Modern Approaches and Future Directions:

Modern waste management focuses on sustainable solutions such as waste-to-energy
technologies, composting, and digital monitoring systems. Strategies like Extended Producer
Responsibility (EPR) and zero-waste initiatives encourage manufacturers and communities to
reduce, reuse, and recycle more effectively. These approaches not only mitigate pollution but
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also support economic resilience and environmental sustainability (Mogsud et al., 2021).

Transforming Waste into Wealth: A Pillar of Sustainable Development

In an era where sustainable development is critical to securing the future, the global waste crisis
presents both a pressing challenge and a powerful opportunity. Driven by rapid urbanization,
population growth, and consumerism, waste generation has surged—causing environmental
harm, health risks, and economic losses. Yet, waste is not just a liability; it is a valuable
resource. By reimagining waste through the lens of the circular economy, we can reduce
environmental impact, conserve raw materials, create green jobs, and build a regenerative
economy. Effective waste management must move beyond disposal to innovation, policy
alignment, and community engagement. This approach transforms waste into a catalyst for
sustainable growth—turning today’s trash into tomorrow’s treasure.

Need for Sustainable Development in Waste Management

The growing volume of global waste—fueled by urbanization, industrial expansion, and rising
consumption—has made traditional waste disposal methods like landfilling and incineration
increasingly unsustainable (World Bank, 2019; UNEP, 2023). These practices contribute
significantly to environmental pollution, climate change, and health crises, especially in
developing nations where infrastructure is often lacking (Wilson et al., 2012; Moh and
Manaf, 2017). Integrating sustainable development into waste management is essential to
address these challenges by shifting focus from disposal to prevention, resource efficiency, and
environmental protection (Zhang et al., 2020).

Sustainable waste management promotes the circular economy by turning waste into a resource
through recycling, composting, and energy recovery (Ellen MacArthur Foundation, 2021;
Kirchherr et al., 2018). This approach not only conserves raw materials but also supports
green job creation, economic resilience, and progress toward the UN Sustainable Development
Goals (SDGs) (UN, 2015; European Commission, 2020). By transforming waste into wealth,
societies can mitigate pollution, reduce reliance on landfills, and build a more inclusive and
regenerative economy (Jambeck et al., 2015).
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CONCLUSION

Effective waste management plays a crucial role in sustainable development. The various types
of waste are electronic waste, plastic waste, solid waste, liquid waste, hazardous waste,
biomedical waste, organic waste, and recyclable waste. Each type of waste presents unique
challenges and requires specific strategies for reduction, treatment and disposal. Different types
of waste management such as reduction, reuse, recycling, composting and landfilling plays a
distinct role in managing waste responsibly. Sustainable waste management not only
minimizes environmental impact but also support resource conservation, circular economy
practices, energy recovery, public health and protect ecosystem. It also enhances public health,
supports economic development through green industries.
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