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Abstract

India is one of the largest producers of e-waste globally, generating over 4137 million kg annually, followed
by China and United States of America. The country's rapid technological advancements, increasing digital
consumption, and the short lifespan of electronic products have led to a growing e-waste crisis. In response,
India has introduced a legal framework to manage e-waste, primarily through the E-waste (Management)
Rules, first enacted in 2011 and revised in 2016, 2018, and 2022. These rules focus on extended producer
responsibility (EPR), recycling, and environmentally sound disposal practices. However, despite this
regulatory effort, several challenges remain, including the dominance of the informal recycling sector,
inadequate infrastructure, low public awareness, and weak enforcement mechanisms. This paper critically
examines India’s current e-waste management regime, highlights the challenges faced in its implementation,
and explores future directions for a more sustainable and efficient e-waste management system. Addressing
these challenges will be essential for mitigating the environmental and health risks associated with electronic
waste.
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Introduction

The world is experiencing significant electronification, including a digital transformation, with technologies
profoundly changing the way we live, work, learn, socialize, and do business. Many people own and use
multiple electronic devices, and the increasing interconnectivity of urban and remote areas has led to a rise in
the number of devices and objects linked to the Internet. This growth has seen a concomitant surge in the
amount of EEE and e-waste. At the same time, the global e-waste collection and recycling rate is not keeping
pace with this growth.

The primary identification of e-waste is that used EEE is no longer fit for its originally intended use and is
ready to be discarded. All the end-of-life equipment which we intend to discard for the purposes of dismantling
and recycling will fall under the category of e-waste. If any equipment is not discarded and is kept as itisin a
household, repository or warehouse, it will not be referred to as e-waste. In India, e-waste, is defined under
section 3(1)(r) of the E-waste (Management) Rules of 2016, is "electrical and electronic equipment (EEE),
whole or in part, discarded as waste by consumers (individual or bulk) as well as rejects from manufacturing,
refurbishment and repair processes.”*

In 2022, a record 62 billion kg of e-waste was generated globally (equivalent to an average of 7.8 kg per capita
per year); 22.3 per cent of this e-waste mass was documented as formally collected and recycled in an
environmentally sound manner.? India is currently one of the largest producers of e-waste globally, ranking

! E-waste (Management and Handling) Rules, 2016.
2 Cornelis P. Baldé, Ruediger Kuehr, Tales Yamamoto, Rosie McDonald, Elena D’ Angelo, Shahana Althaf, Garam Bel, Otmar
Deubzer, Elena Fernandez-Cubillo, Vanessa Forti, Vanessa Gray, Sunil Herat, Shunichi Honda, Giulia Iattoni, Deepali S.
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third after China and the United States. The growth of India's e-waste is primarily driven by its burgeoning
population, expanding middle class, increasing per capita income, and the exponential rise in digital
consumption. With over 1.3 billion people and a growing demand for electronic devices, the country generates
4137 million kg of e-waste annually at the rate of 2.9 kg/capita.® Despite being a major producer of e-waste,
India faces significant challenges in effectively managing it. A vast proportion of e-waste in India is processed
by the informal sector, which lacks the infrastructure and technical know-how to handle hazardous materials
safely. Informal recycling operations, which involve dismantling, burning, and chemically processing e-waste
to recover valuable components like copper, gold, and silver, are prevalent in many parts of the country. E-
waste poses significant environmental and public health risks due to the presence of hazardous substances
such as lead, mercury, cadmium, and brominated flame retardants, which, if not handled properly, can
contaminate soil, water, and air.

Recognizing the growing threat posed by e-waste, the Indian government has introduced a legal and regulatory
measures to address the problem. The central piece of legislation governing e-waste in India is the E-waste
(Management) Rules, which were first introduced in 2011 and subsequently amended in 2016, 2018, and 2022.
The aim of these rules is to regulate the collection, storage, transportation, recycling, and disposal of e-waste
in an environmentally sound manner, and to assign responsibility for managing e-waste to various
stakeholders, including producers, manufacturers, consumers, and recyclers. Despite these efforts,
enforcement and compliance remain weak, particularly in integrating the informal sector into formal recycling
systems.

This paper seeks to analyse India's current e-waste management regime, evaluate the effectiveness of existing
policies, and explore future directions to address emerging challenges.

3. India’s Current E-waste Legal Framework

India’s approach to managing electronic waste (e-waste) has evolved considerably over the past decade, driven
by the need to address the environmental and health hazards posed by the improper disposal of e-waste. The
country has introduced a set of regulations aimed at regulating the generation, collection, transportation,
recycling, and disposal of e-waste in an environmentally sound manner. The most notable legal instrument
governing e-waste in India is the E-Waste (Management) Rules, first enacted in 2011 and subsequently revised
in 2016, with amendments in 2018 and 2022.* While these rules represent a significant step forward in the
governance of e-waste, there remain several gaps and challenges that impede their full implementation.

3.1 E-waste (Management and Handling) Rules, 2011
Ministry of Environment, Forests and Climate Change for the first time, notified E-waste (Management
and Handling) Rules in 2011 under Section-6 of Environment Protection Act, 1986, enforced from 1 May
2012, confirms environment friendly handling, transportation, storing and recycling of e-waste. For the
first time concept of extended producer responsibility (EPR) was also introduced. The 2011 Rules also
established guidelines for the safe handling, storage, and disposal of e-waste. They prohibited the disposal
of e-waste in landfills and introduced the concept of environmentally sound recycling. However, the E-

International Telecommunication Union (ITU) and United Nations Institute for Training and Research (UNITAR). 2024. Global
E-waste Monitor 2024. Geneva/Bonn.

3 «“ibid.”

4 Ministry of Environment, Forest and Climate Change, “E-Waste (Management) Rules, 2016,” Government of India.

©IJARPS JOURNAL, 2024 WWW.IJARPS.ORG 83



elSSN 2583-6986

IDEALISTIC JOURNAL OF ADVANCED RESEARCH IN PROGRESSIVE SPECTRUMS (IJARPS)
A MONTHLY, OPEN ACCESS, PEER REVIEWED (REFEREED) INTERNATIONAL JOURNAL
Volume 03, Issue 12, December 2024

waste (Management and Handling) Rules, 2011 had limited success in practice, primarily due to a lack of
enforcement mechanisms and inadequate infrastructure for e-waste collection and recycling.

3.2 E-waste (Management) Rules, 2016

In response to the shortcomings of the 2011 Rules, the E-waste (Management) Rules, 2016 were
introduced, and enforced from 1 October 2016. The 2016 Rules expanded the scope of EPR and buy-back,
deposit refund and exchange schemes introduced under EPR which placed a greater emphasis on producer
accountability. Concept of Producer Responsibility Organization (PRO) introduced. Under PRO,
producers are responsible for setting up systems to collect and properly recycle e-waste, either individually
or through producer responsibility organizations (PROs). The rules classify e-waste into 21 categories,
ranging from large household appliances to IT and telecommunications equipment. This classification
helps streamline the recycling process by providing clarity on what constitutes e-waste and how different
types of waste should be handled®. These rules also mandate producers to report on their e-waste
management efforts to the Central Pollution Control Board (CPCB).

3.3 Amendments in E-waste (Management) Rules, 2016

Recognizing the need for further improvements to the e-waste management system, the Indian government
introduced amendments to the E-waste (Management) Rules, 2016 in 2018 and 2022 respectively. These
amendments aim to strengthen the regulatory framework by addressing gaps in the original rules and
enhancing enforcement mechanisms.

3.4 E-waste (Management) Amendment Rules, 2018

The E-waste (Management) Amendment Rules, 2018, which came into effect from 22 March, 2018,
introduced several important changes to the existing framework. With this amendment target revisions
done for new players in the market and introduced several changes aimed at improving compliance with
the EPR provisions and expanding the scope of the rules to include more stakeholders. Notably, the
amendments revised the collection and recycling targets for producers, making them more stringent.
Producers are now required to collect 10% of the e-waste generated during the first year of their EPR
authorization and increase this target by 10% each subsequent year.® The amendments also introduced
stricter penalties for non-compliance, including fines and the cancellation of EPR authorizations for
producers who fail to meet their collection targets.’

3.5 E-waste (Management) Amendment Rules, 2022

The E-Waste (Management) Amendment Rules, 2022, which came into effect from 01 April 2023. The
amendment aimed to strengthen compliance with EPR requirements by increasing the accountability of
producers and providing more stringent penalties for non-compliance. The amendment also improved the
monitoring of e-waste flows by mandating digital record-keeping systems for producers, collection
centers, and recyclers®.

A significant addition in the 2022 amendments was the introduction of Digital Waste Tracking
mechanisms, which enable the government to track the movement of e-waste from collection to recycling

% Central Pollution Control Board, "Annual Report 2022-2023," Government of India.
® Ministry of Environment, Forest and Climate Change, “E-Waste (Management) Amendment Rules, 2018,” Government of India.
7 Tbid.

8 Ministg of Environment, Forest and Climate Chan%e, "E-Waste (Mana%ement) Amendment Rules, 2022," Government of India.
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facilities in real time. This innovation is expected to reduce leakages in the system and ensure that e-waste
reaches authorized recyclers rather than the informal sector®.

In addition, the 2022 amendments require producers of solar PV panels to implement take-back programs
and ensure that these panels are recycled in an environmentally sound manner at the end of their lifecycle,
which have become a significant source of e-waste due to the increasing use of solar energy in India.
Despite these enhancements, enforcement remains a challenge. According to reports from 2024,
compliance rates with EPR obligations are still low, particularly among small and medium-sized
enterprises (SMEs). Additionally, many producers are reluctant to invest in establishing their own
collection systems or partner with authorized recyclers due to cost concerns®. The lack of a centralized
monitoring authority has also been cited as a major roadblock to effective implementation.

3.6 Other Relevant Legislation and Initiatives

In addition to the E-Waste (Management) Rules, other pieces of legislation play a role in governing e-
waste management in India. The Hazardous and Other Wastes (Management and Transboundary
Movement) Rules, 2016 regulate the cross-border movement of hazardous e-waste, ensuring that India
complies with the Basel Convention on the control of transboundary movements of hazardous wastes.!?
The Environment (Protection) Act, 1986 provides a broader legal framework for environmental protection,
and the Public Liability Insurance Act, 1991 requires companies to obtain insurance coverage for damages
caused by hazardous materials, including e-waste.

4. Challenges in the Current E-waste Management Regime

India's e-waste management regime, primarily governed by the E-waste (Management) Rules, 2016,
represents a commendable step toward addressing the growing problem of electronic waste. However, despite
the legal framework in place, the country faces numerous challenges that hinder the effective implementation
and enforcement of these regulations.

One of the most significant challenges in India's e-waste management system is the overwhelming presence
of the informal recycling sector. Informal recyclers, often operating in unregulated conditions, handle
approximately 90% of the e-waste generated in India.® These informal recyclers, typically small-scale
operators, use rudimentary and hazardous techniques such as open burning, acid leaching, and manual
dismantling to extract valuable components like copper, gold, and silver from electronic devices.

The lack of adequate infrastructure for e-waste collection and recycling is another significant challenge in
India's e-waste management regime. While the E-waste (Management) Rules, 2016 require producers to
establish collection centers or implement take-back programs, the reach of these systems is limited,
particularly in rural and semi-urban areas.!* Even in urban areas, where formal e-waste collection
infrastructure is more developed, the volume of e-waste generated far exceeds the capacity of existing systems.
Moreover, these facilities are often concentrated in a few urban centers, leaving many regions underserved.

® Ibid.

10 "The Impact of Solar PV Panels on E-Waste," Energy Policy Journal, 2022.

11 Gupta, A., "Compliance and Challenges of E-Waste Management in India: A Producer's Perspective," Environmental Policy
Review, Vol. 16, 2024

12 "Basel Convention and India's E-Waste Regulations," Environmental Law Review, 2019.

13 Toxics Link, "E-Waste in India: Challenges and Solutions," 2021.

14 "E_Waste Collection Infrastructure in India: Challenges and Opportunities," Journal of Environmental Management, 2020.
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This geographic disparity in e-waste collection and recycling infrastructure further exacerbates the problem
of improper disposal.’® The absence and high cost of transporting e-waste, particularly from remote or rural
areas, discourages producers and recyclers from expanding their collection networks, further limiting the
effectiveness of the EPR mechanism.

Public awareness and participation are crucial to the success of any e-waste management system, yet they
remain sorely lacking in India. Many consumers are unaware of the environmental and health risks associated
with improper e-waste disposal. A study conducted by Toxics Link in 2021 found that more than 75% of
Indian consumers were unaware of the proper channels for disposing of their electronic waste.!’ This lack of
awareness is a major barrier to the success of e-waste collection initiatives, as consumers are often the first
link in the chain of responsible e-waste management. For that, purpose more comprehensive and sustained
efforts are needed to inform consumers about the dangers of improper e-waste disposal and the available
options for safe disposal.*®

While India has a comprehensive legal framework for e-waste management, enforcement of the E-Waste
(Management) Rules remains a major challenge. The Central Pollution Control Board (CPCB) and State
Pollution Control Boards (SPCBs) are responsible for monitoring and enforcing compliance with the rules,
but these agencies often lack the resources, manpower, and technical expertise to effectively regulate the e-
waste sector.® As a result, compliance with the rules, particularly by small producers and informal recyclers,
is often inadequate.

One of the key provisions of the E-Waste (Management) Rules is the requirement for producers to submit
Extended Producer Responsibility (EPR) Plans and meet specific collection and recycling targets. However,
monitoring compliance with these targets has proven difficult. Producers often fail to meet their collection
targets, and there is little transparency in the reporting and verification of e-waste collection data.?’ This lack
of accountability undermines the effectiveness of the EPR mechanism and allows producers to avoid their
responsibilities for managing e-waste.

Moreover, penalties for non-compliance, while outlined in the rules, are not consistently enforced. The threat
of fines or other punitive measures is often insufficient to compel producers, recyclers, and other stakeholders
to adhere to the rules. Strengthening enforcement mechanisms and increasing the capacity of regulatory
authorities are essential steps toward improving compliance with the e-waste management regime.?!

Technological limitations and financial constraints also pose significant challenges to e-waste management in
India. Many authorized recyclers lack access to advanced recycling technologies that are necessary for the
safe and efficient processing of e-waste.?? The high cost of establishing and maintaining state-of-the-art
recycling facilities is a major barrier to the growth of the formal e-waste recycling sector. As a result, many

15 R. Kumar, "Integrating Informal Recyclers into India’s E-Waste Management System," Waste Management Research, 2020.

16 Supra note 20

1 Toxics Link, "Awareness on E-Waste Management in India: A Report," 2021.

18 ibid

% The Role of Regulatory Authorities in E-Waste Management," Environmental Law Review, 2019.

2 Central Pollution Control Board, Annual Report on E-Waste Management, 2022-2023.

2L Ministry of Environment, Forest and Climate Change, “E-waste (Management) Amendment Rules, 2018,” Government of India.

2 Technological Barriers in E-waste Reczclin%," Journal 0: Waste and Resource Mana%ement, 2018.
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recyclers continue to rely on outdated and less efficient methods, which not only reduce the recovery of
valuable materials but also increase the environmental and health risks associated with recycling.

Moreover, informal recyclers, who dominate the sector, are unable to afford or access the technology required
to process e-waste safely and efficiently. Without access to financial support or government subsidies, the
transition from informal to formal recycling remains a significant challenge.?

5. Future Directions for E-waste Management in India

While India has made considerable progress in establishing a legal framework for e-waste management, there
are still many areas where reforms and improvements are needed. The current challenges, such as low
awareness, insufficient formal recycling infrastructure, and the dominance of the informal sector, require
comprehensive solutions. Looking forward, India must adopt a multifaceted approach that not only strengthens
the enforcement of existing regulations but also encourages innovation, public participation, and collaboration
between stakeholders.

5.1 Strengthening Extended Producer Responsibility (EPR)

The Extended Producer Responsibility (EPR) mechanism, introduced in the E-Waste (Management) Rules,
2016, is one of the most crucial tools for managing e-waste. However, its current implementation faces
significant challenges, including poor compliance, especially among small and medium-sized enterprises
(SMEs). In 2024, only about 25% of producers fully met their EPR obligations.

Moving forward, the EPR mechanism should be reinforced by:

1. Offering tax breaks or subsidies to companies that exceed their EPR targets can encourage compliance.
Conversely, penalties for non-compliance should be strictly enforced.

2. Digital tracking systems, introduced in the 2022 amendments, must be expanded and integrated with
real-time data to monitor e-waste flows more effectively. As of 2024, only 40% of producers were
fully compliant with the digital waste tracking system.

3. Large producers could be encouraged to collaborate with smaller companies to create collective waste
management systems, pooling resources to meet their targets more efficiently. Such partnerships can
help SMEs meet compliance without bearing the full cost of setting up individual systems.

5.2 Formalizing the Informal Sector

The informal sector handles around 90% of India's e-waste, but it often uses unsafe and environmentally
damaging methods such as burning and acid leaching to extract valuable metals®. This not only leads to
environmental degradation but also exposes workers to severe health risks. Moving forward, the informal
sector must be integrated into the formal recycling chain.

To achieve this, the government could:

2 ibid.

24 "Financing E-Waste Recycling in India: A Report," Economic and Political Weekly, 2021.

% Chaudhary, R., "The Informal Sector’s Role in E-Waste Recycling in India: Challenges and Opportunities," Journal of
Environmental Studies, Vol. 15, 2024.
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1. Training and certification programs should be implemented to educate informal sector workers on safe
recycling techniques.

2. Financial assistance in the form of grants or low-interest loans can help informal recyclers upgrade
their facilities to meet legal standards.?®

3. Collaborations between informal collectors and formal recycling companies can help create an
efficient waste collection system.

5.3 Expanding Public Awareness and Engagement

Public awareness about the proper disposal of e-waste remains low in India. This lack of awareness leads to
improper disposal, with much of the e-waste ending up in landfills or being handled by informal recyclers.

To address this, the government should:

1. Schools, universities, and community organizations can be mobilized to educate the public about the
environmental and health hazards of improper e-waste disposal. Digital media, social platforms, and
television could play a critical role in spreading this message.

2. Incorporating e-waste education into the school curriculum can ensure that future generations
understand the importance of proper waste disposal and recycling.

3. Conveniently located e-waste collection points in urban and rural areas can encourage more people to
dispose of their e-waste properly.

5.4 Enhancing Recycling Infrastructure

India’s formal recycling infrastructure remains underdeveloped compared to the volume of e-waste generated.
As of 2024, the country had approximately 312 registered e-waste recycling units, many of which were
operating below capacity due to inefficiencies in the collection process. Additionally, most recyclers lack
access to modern technologies that are essential for processing e-waste safely and efficiently.

To improve recycling infrastructure, Government should focus on:

1. Technologies like hydrometallurgical processing and automated separation offer safer, more
efficient ways to extract valuable materials from e-waste. These technologies should be made available
to registered recyclers through government grants or subsidies.

2. Public-private partnerships (PPPs) can help develop modern recycling facilities across the country.

3. Setting up regional recycling hubs in states with high e-waste generation can help streamline the
recycling process.

5.5 Aligning with Circular Economy Principles

One of the most promising long-term strategies for e-waste management is aligning with circular economy
principles. The circular economy focuses on minimizing waste, promoting the reuse and refurbishment of

% Gupta, A., "Compliance and Challenges of E-Waste Management in India: A Producer's Perspective," Environmental Policy

Review, Vol. 16, 2024.
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products, and ensuring that materials are kept within the economy for as long as possible. This can help reduce
the volume of e-waste generated and maximize resource recovery.

India can adopt circular economy principles by:

1. Encouraging manufacturers to design products that are easier to repair, disassemble, and recycle can
reduce the overall volume of e-waste.

2. By fostering a robust market for second-hand electronics, India can extend the lifecycle of products.

3. Producers should be required to provide clear information on the recyclability and repairability of their
products. This can empower consumers to make more informed decisions, choosing products that have
a lower environmental impact.

5.6 Improving Policy Coordination and Enforcement

While India has established a comprehensive legal framework for e-waste management, there is a need for
better coordination between central and state authorities, such as the Central Pollution Control Board
(CPCB) and the State Pollution Control Boards (SPCBs). Variations in enforcement across states have led
to inconsistent outcomes, with some states performing better than others in terms of compliance and waste
processing?’.

To address this, the government could:

1. A central body that oversees e-waste management across all states could ensure consistency in policy
implementation and enforcement. This body could also coordinate with SPCBs to share best practices
and ensure that lagging states receive the necessary support.

2. States that meet their e-waste collection and recycling targets should be rewarded with financial
incentives or additional funding for environmental initiatives. This could motivate underperforming
states to strengthen their enforcement efforts.

6. Conclusion

In conclusion, India’s e-waste management regime has made significant strides through the establishment of
legal frameworks like the E-Waste (Management) Rules, 2016 and its subsequent amendments. However, the
country continues to face substantial challenges, including poor compliance with Extended Producer
Responsibility (EPR), insufficient public awareness, underdeveloped formal recycling infrastructure, and the
dominance of the informal sector. To address these issues, a multifaceted approach is necessary, focusing on
strengthening EPR enforcement, integrating informal recyclers into formal systems, expanding public
awareness campaigns, and aligning with circular economy principles to minimize waste generation.
Investments in modern recycling technologies, as well as stronger coordination between central and state
authorities, are essential for improving the effectiveness of India’s e-waste management efforts. As the volume
of e-waste continues to grow, India must adopt more comprehensive and innovative strategies to manage this
waste sustainably, protect the environment, and safeguard public health.

2

7 Eurogean Commission, "Circular Economz Action Plan," Eurogean Union, 2020.
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