270

Chapter 19

E-Waste Mahagement:
A Transformation Towards
a Circular Economy

H. R. Swapna Santosh Walke
https://orcid.org/0000-0003-0362-409X https://orcid.org/0000-0001-8633-5757
Jain University (Deemed), India College of Engineering, National University of
Science and Technology, Muscat, Oman
Geetika Madaan
https://orcid.org/0000-0001-8141-9935 Digvijay Pandey
Chandigarh University, India https://orcid.org/0000-0003-0353-174X
Department of Technical Education, IET, Dr.
Sanjeet Singh A.P.J. Abdul Kalam Technical University,
Chandigarh University, India Lucknow, India
Manoj B. Mandake

https://orcid.org/0000-0002-3002-0470

Department of Chemical Engineering, Bharati
Vidyapeeth College of Engineering, India

ABSTRACT

The global accumulation of electronic waste is a growing concern in terms of the health and safety of
our planet. Electronic waste has a greater potential to create environmental contamination and human
health problems due to the way it is often disposed of, making it a worldwide problem. ‘Sustainable
consumption and production’ may help nations solve the problem of electronic waste management by
forcing them to make fundamental changes in the way their communities manufacture and use com-
modities. Governments, NGOs, businesses, and citizens all work together to change unsustainable con-
sumption and production habits. The effects of e-waste on human health and the natural environment
will be discussed, as will various situations involving this kind of garbage. Developed and developing
nations’ (namely India’s) approaches to managing discarded electrical and electronic equipment will
be examined, as will appropriate pathways concerning recyclable components using extended producer
responsibility that led to the creation of a circular economy.
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E-Waste Management

INTRODUCTION

By 2045, it is projected that “Waste electrical and electronic equipment (WEEE)” or e-waste would have
doubled as the fastest-growing waste source worldwide(Mor, Sangwan, Singh, Singh, & Kharub, 2021).
Due to the ever-increasing demand for electronic goods, which has imposed significant costs on both
developed and emerging countries throughout the globe, this issue is rapidly expanding into a worldwide
crisis(Innocent C. Nnorom & Odeyingbo, 2019).Knowing the exponential growth rate of electrical and
electronic equipment, which is three times quicker than that of other solid wastes, is a given(Das, 2013).
E-waste consists of precious resources and dangerous components;thus, it must be handled with care as
e-products have become more sophisticated and integrated into daily life (Iyyanar et al., 2023). But the
garbage collection and management systems have not kept up yet, so there is a danger of resource loss
and adverse effects on the environment and human health from improperly collecting and managing
e-waste(Ahirwar & Tripathi, 2021; Halim & Suharyanti, 2019).

Many, often contentious, definitions of “e-waste” have been proposed. As stated in a UNEP study,
“E-waste is a wide word that comprises a spectrum of electrical and electronic equipments which may
be rendered as end-of-life electronic gadgets and do not entail value to their owners(Krishna & Saha,
2022).” Waste electrical and electronic equipment are sometimes referred to as WEEE. According to
European Directive 2002/96/EC, “all trash electrical and electronic equipment, including with all its
components, subassemblies, and consumables which constitute part of the product at the time of dis-
carding.” Any electric equipment that has reached the end of its useful life is considered “‘e-waste” by
the OECD(M. V. Kaushik, 2018).

When it comes to its contents, WEEE is anything from uniform or simple; it includes both hazardous
and non-hazardous materials and spans a wide range of classifications(Bhutta, Omar, & Yang, 2011).
Electrical and electronic equipment include a variety of valuable materials that may be extracted via
the process of e-waste recycling. As a result, WEEE recycling is a hot topic in the waste management
and resource recovery communities (Pandey et al. (2023). To preserve natural resources and build a
long-term solution for e-waste management, it is necessary to first identify and quantify valuable ele-
ments and dangerous compounds in order to understand the material features of this waste(Wath, Dutt,
& Chakrabarti, 2011).

Electrical and electronic goods manufacturers often release new models on a regular basis. In addi-
tion, these items are made in a manner that limits their usefulness over time. Printed circuit boards are
an integral part of almost all modern electrical and electronic devices (PCBs)(Bhatia & Baruah, 2020).

The concentrations of copper and gold in PCBs used in standard desktop computers are far higher
than those found in either copper or gold ore, at around 20% and 250 g/t, respectively(Saravanamurthy,
E, Sarangan, & Bharathkumar, 2018). Solutions based on physical, pyrometallurgical, bio-metallurgical,
and hydrometallurgical techniques are available for recovering these metals from electrical and electronic
wastes(Saravanamurthy et al., 2018).

Results have been usually dismal, despite a very well-established waste management infrastructure
and significant collaborative efforts. This may be connected to the fact that not enough research has
been put into developing evidence-based design tools, strategies, and technologies for recovering lost
items(Constantinescu et al., 2022). Circular economy is seen as an innovative way to deal with the e-
waste problem, which may help fix the aforementioned problems(Patel, 2021). With the help of circular
economy incentives, manufacturers may restructure their operations and redesign their technologies to
save money; however no anticipated incentives have been sought for the deployment of an EPR-based

271



13 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/e-waste-management/326621

Related Content

Fish Market, Consumption and Consumer Behavior

Mustafe Pllanaand Saranda Tufa (2018). International Journal of Sustainable Economies Management (pp.
25-35).

www.irma-international.org/article/fish-market-consumption-and-consumer-behavior/202429

Analysis of the Seasonal Variation of the Physical and Chemical Characteristics of the Water of
the Roosevelt River, Amazonas, Brazil

Marcelo Rodrigues dos Anjos, Jodo Anderson Fulan, Nadja Gomes Machado, Paulo André Martins da
Silva, Maria Clécia Gomes Sales, Elder Leite Barbosaand Harumy Sales Noguchi (2022). International
Journal of Social Ecology and Sustainable Development (pp. 1-14).
www.irma-international.org/article/analysis-of-the-seasonal-variation-of-the-physical-and-chemical-characteristics-of-the-

water-of-the-roosevelt-river-amazonas-brazil/290396

Global Development on LCA Research: A Bibliometric Analysis From 2010 to 2021
Gaurav Gaurav, Alok Bihari Singh, Chandni Khandelwal, Sumit Gupta, Sundeep Kumar, M. L. Meenaand
G. S. Dangayach (2023). International Journal of Social Ecology and Sustainable Development (pp. 1-19).

www.irma-international.org/article/global-development-on-Ica-research/327791

Expats in India: Perspectives on Difficulties of Doing Business in India and Its Implications of
Having Born Global Firms From India

Som Sekhar Bhattacharyya (2019). Dynamic Perspectives on Globalization and Sustainable Business in
Asia (pp. 168-184).

www.irma-international.org/chapter/expats-in-india/215112

An Innovative Company in a Smart City: A Sustainable Business Model

Francesca Culassoand Sara Giovanna Mauro (2020). Sustainable Business: Concepts, Methodologies,
Tools, and Applications (pp. 1038-1058).
www.irma-international.org/chapter/an-innovative-company-in-a-smart-city/232840



http://www.igi-global.com/chapter/e-waste-management/326621
http://www.irma-international.org/article/fish-market-consumption-and-consumer-behavior/202429
http://www.irma-international.org/article/analysis-of-the-seasonal-variation-of-the-physical-and-chemical-characteristics-of-the-water-of-the-roosevelt-river-amazonas-brazil/290396
http://www.irma-international.org/article/analysis-of-the-seasonal-variation-of-the-physical-and-chemical-characteristics-of-the-water-of-the-roosevelt-river-amazonas-brazil/290396
http://www.irma-international.org/article/global-development-on-lca-research/327791
http://www.irma-international.org/chapter/expats-in-india/215112
http://www.irma-international.org/chapter/an-innovative-company-in-a-smart-city/232840

