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DISCLAIMER

The information presented in this article is intended for general informational and
educational purposes only. While every effort has been made to ensure that the
content is accurate, up-to-date, and reliable at the time of publication, the editorial
board and publisher make no representations or warranties of any kind, express or
implied, regarding the completeness, accuracy, reliability, suitability, or availability
of the information contained herein.
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ABOUT THE JOURNAL

Supremo Amicus is an online, peer-reviewed international journal devoted to the
interdisciplinary fields of law and science. In an era marked by rapid technological progress and
evolving legal frameworks, the journal seeks to bridge the gap between these two dynamic
domains by offering comprehensive and critical insights into their various aspects. The journal
places a strong emphasis on contemporary advancements, emerging trends, and the complex
challenges faced by both the legal community.

The primary objective of the journal is to encourage and promote original, high-quality
research. It is committed to publishing well-researched, analytically sound, and thought-provoking
articles that adhere to rigorous ac%de@w tal:giaf'ds |\E'11c}ﬂub ion undergoes a thorough peer-
review process to ensure authenticity, re evance and scholar/@fitegrity. In doing so, the journal

maintains its commitment to exc w @1 ty

In addition to fostering research, the journal aims to make complex ideas accessible and
engaging for a diverse readership. It strives to present content that is not only intellectually
enriching but also clearly written and reader friendly.

Furthermore, the journal is committed to Eomotlng interdisciplinary collaboration and

global engagement. It welcomes dji@rse pe%sﬂectl Hrom J\ﬂtrlbutors across different regions
and backgrounds, thereby enrichin quality and scope of discussions presented within its pages.

With this vision we proudly present Supremo Amicus to our readers.

-Editorial Team
Supremo Amicus
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SOCIO-LEGAL CHALLENGES IN making treatment and recycling highly demanding.
REGULATING E_WASTE IN INDIA Consequently, the urgency of innovative and

sustainable solutions is paramount.

By Dr. Sadhana Umashankar P r asad KEYWORDS: Environment Protection Act, 1986,
In-Charge Principal, Kerr Institute Of Legal Hazardous and Other Wastes (Management and
Studies, Anand, Gujarat Transboundary Movement) Rules, 2016, E-Waste

(Management) Rules, 2022, Basel Convention,
ABSTRACT: WEEE.

The twenty-first century has witnessed extraordinary

technological ~ advancements, particularly in INTRODUCTION:
information systems, internet connectivity, instant
accessibility, and user-oriented applications. These
developments have profoundly reshaped daily life
through the pervasive integration of Electrical and
Electronic Equipment (EEE). Devices such as

icant risks to public health
smartphones, computers, televisions, alr_DOIL ol;ersR L | JI F il Sustainability, and waste management
and refrigerators now dominate bOth 1 C SyStems. In ient disposal practices are often driven

Electronic waste, or ‘“e-waste,” encompasses
discarded, surplus, defective, or obsolete electrical
and electronic equipment (EEE). It represents one of
the most intricate categories of solid waste worldwide,

professional  environments. Howeve unorga collection and trading networks,
expansion of the electronics market, couple d wit where informal markets employ rudimentary recovery
shifting consumer preferences, has accelerated techniques that exacerbate environmental hazards.

proclluct obsolescence,  thereby  intensifying The absence of robust recycling infrastructure and the
environmental concerns. Frequent replacement and limited capacity of small-scale facilities further
disposal of devices have rendered the management of intensify the challenge.

end-of-life electronic waste a critical issue. The
recycling and treatment of e-waste are-especially or contributors to e-waste include computers,
complex due to its hazardous compositjin, Whlcg L pte VISIOHM

includes metals, plastics, chemicals, an r toxic
materials. Globally, approximately 50 mi metric
tons of e-waste are generated annually;” with a
significant portion illicitly exported and discarded in
developing and underdeveloped countries. This
challenge is exacerbated by limited public awareness,
insufficient disposal infrastructure, and restricted
access to existing systems. This study examines e-
waste management in India, with particular emphasis

obile phones, and gaming consoles,
which are frequently abandoned as consumers adopt
newer technologies. This phenomenon is closely tied
to planned obsolescence, wherein manufacturers
deliberately design products with limited lifespans,
compelling users to replace them. Sustainable e-waste
management is hindered by low consumer awareness
of toxic components, inadequate knowledge of safe
disposal practices, insufficient treatment facilities,

R and weak regulatory enforcement.
on the role of household consumers in mitigating the

problem. It underscores the necessity of coordinated
efforts among stakeholders and the provision of
adequate infrastructure to ensure effective waste
management. The research advances a sustainable
development framework tailored to India’s socio-
economic context, aiming to reform e-waste practices
at both regional and national levels. Unlike
conventional solid waste, electronic waste presents
distinctive difficulties due to its intricate composition,

Although India has introduced e-waste management
rules and guidelines, leading to gradual expansion of
the recycling industry and growth in registered
facilities, the overall volume of waste continues to
escalate. Several states now operate plants capable of
environmentally sound processing, yet the number of
facilities remains inadequate relative to demand. This
reflects the limited priority accorded to strengthening
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the sector. Despite ongoing research and pilot 1. Rapid Technological Advancement:

initiatives in collection and recycling, India’s e-waste
The accelerated pace of technological innovation has

shortened the lifespan of electronic devices, leading

management system continues to face structural
barriers, underscoring the urgent need for competitive

and sustainable solutions. consumers to replace them frequently with newer

models. This cycle significantly increases the quantity

IMPORTANCE: of discarded electronics.
Electronic waste (e-waste) contains hazardous
substances such as lead, mercury, cadmium, and
brominated flame retardants, all of which pose serious
threats to environmental sustainability and human
health. Improper disposal and recycling practices
allow these toxic elements to leach into soil, water,
and air, causing long-term ecological degradation.
Human exposure, particularly among workers in

informal recycling sectors, can result ingsever ltlQ - \
. . . ] : 4 Impro isposal Practices:
consequences including respiratory dls’(;rdeﬁj, rgan L M (_p P

damage, and developmental impairmer;‘A)ﬂn gl al C A large proj@iftion of e-waste ends up in landfills or is

scale, mismanagement of e-wast dermnihe inerated,=peteasing hazardous pollutants. Informal
ecological stability and obstructs progress toward

sustainable development. Addressing this issue

requires the adoption of safer recycling technologies,

stricter regulatory enforcement, and enhanced public

awareness of the risks and responsibilities associated

with e-waste management. Electronic devices contain toxic materials such as
lead, cadmium, -mercury, and brominated flame

regna& L.- PreT:rdénts. ishandling these substances leads to

women face heightened risks from e-was posure. long-term ecological damage and health risks.

Documented health impacts include ological

impairment from lead and mercury, respiratory illness 5. Insufficient Recycling Infrastructure:

from toxic fumes, cardiovascular complications

linked to hazardous chemicals, and reproductive The absence of formal recycling facilities and

health concerns such as premature birth and low birth accessible collection systems results in most e-waste

weight. Prolonged exposure may also suppress being processed informally or left unmanaged,

immune function and cause dermatological exacerbating environmental degradation.

conditions. These outcomes highlight the urgent need

for comprehensive strategies that integrate sustainable 6. Transboundary Movement of E-Waste:

recycling practices, regulatory oversight, and public

education to mitigate risks to both human health and

the environment.

2. Rising Consumption:

Population growth and rising income levels have
expanded access to electronic products. In countries
such as India, the affordability of gadgets further
contributes to the rapid escalation of e-waste
generation.

recycling sectors often operate without safety
measures, worsening contamination.

4. Hazardous Components in Electronics:

Vulnerable populations such as children

Developed nations often export e-waste to developing
countries with weaker regulatory frameworks. These
regions then bear the burden of unsafe dismantling

MAIN FACTORS RESPONSIBLE: and disposal practices.

Several interconnected drivers exacerbate the
environmental and health impacts of electronic waste:
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7. Weak Enforcement of Regulations: 4. Escalating E-Waste Volumes:

Even in contexts where e-waste legislation exists, Rapid technological progress and shorter product life

enforcement is often inadequate. This allows illegal spans are driving exponential growth in e-waste.

dumping and unsafe recycling activities to persist Current waste management systems often struggle to

unchecked. keep pace with this surge, creating mounting
challenges.

8. Limited Public Awareness:

5. Climate Change Implications:
Many individuals and organizations remain unaware

of proper e-waste disposal methods or the Burning or otherwise mismanaging e-waste releases

consequences of irresponsible practices. This lack of greenhouse gases and toxic emissions. These

awareness continues to aggravate the problem. pollutants contribute to global warming and intensify
climate-related problems.

NEED:

The Urgency of the E-Waste Challenge _ Econo and Social Dimensions:

SUPREM O

1. Environmental Consequences: Unreg—lilate ycling in informal sectors often leaves
(g \/‘LI C @kers in fe conditions with minimal financial
Discarded electronics contain toxic substa c n.“-Estab#shing formal e-waste management
lead, mercury, cadmium, and persistent organic systems can generate employment, strengthen
pollutants. When not disposed of properly, these economies, and improve worker safety.
materials seep into soil, water, and air, damaging
ecosystems and threatening biodiversity with long- 7. Global Responsibility:
lasting harm.
E-waste is a transnational issue: devices are
2. Human Health Hazards: S L__ Pm ufac ed in one region, consur.md in. another ?md
discarded sewhere. Addressing it requires
Improper recycling practices, especially formal international  cooperation and adherence to
sectors, expose workers and nearby co ities to agreements like the Basel Convention. Tackling e-
dangerous chemicals. This exposure can cause waste is not just about disposal it’s about safeguarding
respiratory  illnesses,  neurological  problems, the planet, protecting human health, and advancing
developmental delays in children, and even increase sustainable development.
cancer risks. Public health is directly linked to how e-
waste is handled. E-waste is a pressing global concern. Its toxic
components threaten both the environment and human
3. Resource Recovery Potential: health, while its rapid growth outpaces current
infrastructure. Sustainable management practices are
Electronic devices are rich in valuable metals like essential to mitigate risks, recover valuable resources,

gold, silver, copper, and rare ecarth elements. and ensure a healthier, more sustainable future.
Recycling them responsibly enables resource

recovery, reduces dependence on mining, conserves CHALLENGES:
limited natural reserves, and lowers the energy

demands of raw material extraction. Key Challenges in Managing E-Waste:

1. Inadequate Recycling Infrastructure:
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India has only a limited number of certified recycling
facilities approved by the government to handle
electronic waste. Although the government has
introduced grant schemes that cover 25% to 50% of
the costs for setting up proper e-waste management
systems, the number of functioning recycling centers
and organized supply chains remains insufficient.

2. Low Public Awareness:

Most consumers are unaware of the harmful effects of
careless e-waste disposal. The concept of sustainable
waste management is poorly understood, and only a
handful of cities provide designated collection points
where people can responsibly drop off their discarded
electronics.

3. Operational Mismanagement:

Collecting and channeling e-waste effe
major hurdle. While the idea of a circular economy
has been discussed for years, it is only beginning to
gain traction in business practices. Companies—from
start-ups to established e-waste firms—face
significant information gaps, including limited
knowledge of cost-efficient recycling methods and
strategies to maximize the use of end-of-li

4. Unsustainable Disposal Practices:

Despite the pressing need for formal recycling, the
amount of e-waste processed remains far below
potential. Existing recycling centers often run at
reduced capacity due to difficulties in sourcing waste.
Meanwhile, large sections of the population continue
to dispose of electronics unsafe and
environmentally damaging ways.

in

Additional Challenges in E-Waste Management
1. E-Waste Imports:

India has increasingly become a dumping ground for
electronic waste from developed nations. In 2010, the
country produced 5.9 million tons of hazardous waste
domestically and imported another 6.4 million tons.
Each year, India generates about 350,000 tons of e-

SUPREM
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waste and imports an additional 50,000 tons. The US
accounts for the largest share of these imports (around
42%), followed by China (30%), Europe (18%) and
other countries such as Taiwan, South Korea, and
Japan (10%). Weak environmental laws, low
occupational standards, and cheap labor make India a
preferred destination for e-waste exports, often with
little regard for ecological or worker safety.

2. E-Waste in the Informal Sector:

Much of India’s e-waste recycling occurs in urban
slums of major cities, where unskilled workers use
primitive methods to minimize costs. Studies by the
Basel Action Network (BAN) and Toxic Link reveal
in India are similar to, or worse than,
. The informal sector is made up of
ted businesses that lack health and
safeguards. Migrant laborers from

poorer states such as Uttar Pradesh, Bihar and Odisha,

1T

as well as immigrants from Bangladesh, form the bulk
of this workforce. Women and children are also
heavily involved. With low literacy levels and little
awareness of the dangers, these workers face serious
health risks while handling toxic materials.

roduct% L__ P3 FE-WaMin the Formal Sector:

Organized recyclers, represented by the E-Waste
Recycler’s Association (ERA), control only about
10% of India’s e-waste market due to stiff competition
from the informal sector. Formal recyclers struggle
with inadequate collection and disposal systems, as
well as limited access to advanced technologies. Many
households and institutions store obsolete electronics
rather than channel them into recycling streams. Even
when devices are sold, they are often refurbished and
resold instead of being dismantled. For example, the
TIC Group’s dismantling unit in Noida, with a
capacity of 500 tons annually, has processed only 200
tons. Similarly, Attero’s facility in Roorkee, designed
to handle 36,000 tons per year, currently receives only
about 600 tons. This underutilization highlights the
gap between potential and actual recycling in the
organized sector.
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LEGISLATIVE APPROACH IN E-WASTE:

The rapid industrial and commercial expansion over
recent decades has significantly disrupted ecosystems.
Today, pollution has spread across all aspects of the
environment, with toxic substances contaminating the
air, groundwater, drinking water, oceans, soil, and
even agricultural produce. This growing crisis has
drawn the attention of environmentalists,
policymakers, and the global public to the dangers
posed by improper disposal of hazardous waste. The
scale and complexity of the problem have become
critical issues demanding urgent focus. Numerous
incidents highlight how careless waste management
harms both the environment and human health,
undermining the fundamental right to a safe and

healthy life. In response, the idea of systaimabl = \
development has emerged as a vital appR)thTto cur‘E2 L [\2/] gﬂza

environmental degradation.

Section 6 further enables the government to set rules
on matters such as maintaining soil, water, and air
quality standards, prescribing permissible pollutant
limits, regulating industrial locations, and enforcing
safety measures to prevent accidents that may cause
pollution.

Section 8 requires individuals and organizations
dealing with hazardous substances to follow the
prescribed safeguards. Additionally, the Act
empowers the government to impose restrictions,
prohibitions, and guidelines on handling hazardous
materials, industrial operations, and accident
prevention, while also mandating remedial measures
in case of environmental mishaps.

and Other Wastes (Management

Rising Aemﬂal C and T oundary Movement) Rules, 2016:
concern over ecological damage and the cliallenges o =

unchecked economic  growth have  further
strengthened the push toward sustainability as a global
priority.

1. The Environment Protection Act, 1986:

The Environment Protection Act (EPA), 1986 was the
first comprehensive environmental legg
India, granting the government extensi
frame rules and regulations for ac

tion 1

ers to
ing its
objectives. It is regarded as a pioneering.law in the
management and disposal of toxic wastes that pose
serious risks to both human health and the
environment.

Under Section 2(e), the Act defines hazardous
substances as those whose chemical composition can
harm humans, plants, microorganisms, other living
beings, property, or the environment.

Section 3 authorizes the Central Government to take
necessary measures to
environmental quality.

protect and improve

Specifically, Section 3(vii) empowers the government
to establish procedures and safeguards for handling
hazardous wastes.

The Hazardous Wastes Rules, 2016, which replaced
the earlier 2008 Rules, were officially notified on
April 4, 2016. These updated regulations strictly
prohibit the import of hazardous and other wastes,
including electronic waste, into India. Electrical and
Electronic Equipment (EEE), along with their
components and consumables, are categorized under

L__ Pvaﬁous scMule_s.attached to the Rules. Import of

hazardous ~waste is allowed only under specific
conditions namely for recovery, recycling, reuse, and
utilization, including co-processing ensuring that such
materials are managed controlled and
environmentally responsible manner.

in a

Under the Hazardous Wastes Rules, the import of
wastes listed in Part A of Schedule III is allowed only
for actual users, provided they obtain Prior Informed
Consent (PIC) from the exporting country along with
approval from the Ministry of Environment, Forest
and Climate Change (MoEFCC). Similarly, wastes
covered under Part B of Schedule III may be imported
by actual users with MoEFCC’s permission.

However, the Rules impose a complete ban on the
import of hazardous and other wastes specified in
Schedule VI. They also lay down detailed procedures
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for compliance in cases of import or transit of different
categories of hazardous wastes.

To secure import permission, applicants must
demonstrate the availability of environmentally sound
facilities, proper arrangements for treatment and
disposal of generated waste, valid authorization and
consents from State Pollution Control Boards
(SPCBs) and in certain cases the prior informed
consent of the exporting country.

3. E-Waste (Management) Rules, 2016:

Exercising the powers granted under Sections 6, 8, and
25 of the Environment Protection Act (EPA), 1986,
the Central Government introduced the
(Management) Rules, 2016, which replaae

predecessors, extending their scope to anyone directly
or indirectly involved in the use, handling, transport,
storage, sale, purchase, production, recycling, or
disposal of e-waste.

To curb the leakage of e-waste into the informal
sector, the Rules apply to all stakeholders, includin

producers, manufacturers, bulk consumer diVidug
consumers, dealers, e-retailers, ishers,
collection centers, recyclers, and disma s. Their
ambit is not limited to Electrical and - Electronic
Equipment (EEE) listed in Schedule I but also covers
consumables, components, and spare parts essential
for product operation. Attachments and accessories
such as earphones and stabilizers, when sold with
EEE, are also treated as components. Additionally,
Compact Fluorescent Lamps (CFLs) and other
mercury-containing lamps fall under the scope of
these Rules. Importantly, the Rules do not exempt
small industries, which are significant generators of e-
waste. Exemptions are granted only to micro
enterprises, as defined under the MSMED Act, 2006.
For effective enforcement, the Central Pollution
Control Board (CPCB) has issued detailed guidelines
applicable to all stakeholders. These guidelines clarify
responsibilities in areas such as Extended Producer
Responsibility  (EPR), channelization, storage,

1BR E Mg
retha

Rules and came into effect on October 1 ¢ts bo

Rules are far more comprehensi\AlMiIC ‘ ] =

L__ qugp ment

transportation, collection centers, refurbishment,
environmentally sound dismantling and recycling, and
compliance with
(RoHS)

random sampling to verify
Restriction of Hazardous Substances
standards.

4. Basel Convention on the Control of
Transboundary Movements of Hazardous
Wastes and Their Disposal, 1989:

The Basel Convention was established to regulate the
transboundary movement of hazardous wastes. It
emerged in response to numerous incidents where
developed countries were dumping toxic wastes in
developing nations across Asia and Africa. The treaty
o prevent such harmful practices and
rdous waste is managed in a way that
an health and the environment.

The Basel Convention was adopted in 1989 and came
into force in 1992, with India ratifying it in June of
that year. Featuring a comprehensive Preamble, 129
articles, and 9 annexes, the Convention provides a
detailed framework for regulating the transboundary
movement and disposal of hazardous wastes. It

ha51zes that such transfers should be transparent,
nd treated as matters of public concern.
Its primary 0b_| ective is to safeguard human health and
the environment from the risks posed by toxic wastes.
The Convention is built on the principle that
hazardous wastes should be managed, treated, or
disposed of within the country where they are
generated. By placing responsibility on the producing
nation for proper handling and transport, the
Convention aims to reduce the overall volume of
waste produced.

The Basel Convention defines wastes as any
substances or objects that are disposed of, intended for
disposal, or required to be disposed of under national
law. Disposal is broadly interpreted to include not
only final elimination of hazardous waste but also
processes such as recovery of metals, recycling,
reclamation, direct reuse, or alternative applications.
E-waste often contains hazardous materials identified
under entry A1180 of Annex VIII. If such waste
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exhibits the hazardous characteristics outlined in
Annex III, it is classified as hazardous. As a
precaution, e-waste is generally presumed hazardous
unless proven otherwise. The Convention also affirms
the sovereign right of nations to prohibit the import or
disposal of hazardous wastes within their territory.
Countries that exercise this right must notify other
parties and share details of their national legislation
defining hazardous waste. Furthermore, all parties are
obligated to prevent the export of hazardous wastes to
any state that has formally declared an import ban.

5. EU Directive on Waste Electrical
Electronic Equipment (WEEE), July 2012

and

The
management

EU Directive
did not

2002/96/EC
achieve

Oon

tha

WBeR E NEES™

waste management is heightened by diverse cultural
contexts and multiple social factors, including
population  growth,  migration, urbanization,
occupational diversity, evolving family structures,
rising individual choices, and consumerism. These
dynamics contribute to a fast-paced and often careless
approach to waste disposal, intensifying the problem
of inefficient management. Waste and its management
have long been pressing concerns, though widespread
public debate on the subject has emerged only in
recent years. The growing complexity of waste
problems is closely tied to factors such as population
growth, migration, urbanization, occupational
diversity, shifting family structures, rising individual
choices, and, consumerism. Together, these trends
fast-paced and casual attitude toward

al, worsening inefficiencies in

effectiveness and was therefore reviged ~thro mahageme
Directive 2012/19/EU, published on JlAli ﬁ C ‘ ]

the Official Journal of the European Union. This
updated Directive introduced major changes,
significantly redefining the responsibilities of
stakeholders involved in e-waste management. From
August 15, 2018, the Directive expanded its scope to
cover all categories of Electrical and Electronic
Equipment (EEE). It also set more ambitious recove
and recycling targets. During the first thregliears, th
targets for recovery, reuse, and recycling ined at
the earlier levels, but the scope was bifglened to
include medical equipment, with goals..of 70%
recovery and 50% reuse or recycling at end-of-life. By
2019, specific collection targets were established for
each member state. While the 2012 Directive widened
coverage and imposed stricter targets, its
implementation faced a major obstacle: the absence of
reliable methods to measure the volume of EEE
placed on the market and the resulting generation of
WEEE.

CONCLUSION:

This study explores e-waste management through
legislative measures and public initiatives aimed at
achieving a life free from the hazards of waste.
Although waste and its management have long been
issues, widespread public debate on the subject has
emerged only in recent times. The complexity of

Urbanization, in particular, has led to a surge in city
populations, which in turn generates larger volumes of
waste. When human wants begin to exceed basic
needs, daily waste production increases. Lifestyle
changes and rising disposable incomes have further
altered social values, contributing to greater waste
generation, Unfortunately, this has resulted in poor

L_, ppr tices Rl%h as’ illegal disposal and failure to
recognize the resource potential of waste. Public
frustration has grown, with communities protesting
against municipal waste management systems that
lack proper scientific planning. A major challenge lies
in people’s unwillingness to accept responsibility for
the waste they produce often resisting disposal
facilities near their homes or shifting the burden onto
neighbors. Addressing this issue requires stronger
civic awareness and more responsible behavior
aligned with sustainable waste management.

The research alerted on the e-waste management
situation in India centering on the viewpoints of the
domestic customer. The various structures of e-waste
discarding practiced in India; the part of discarding
purposely as intermediary as well the moderating
cause of hurdles in the formal discarding of e-waste
was measured in this research. The study has left open
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numerous possibilities for upcoming researches. The problem. Environmental Health Perspectives,
upcoming researchers can center on the perceptions of 124(5), 550-555.

mass customers and industry-specific performances in 8. Tansel, B. (2017). From electronic consumer
the management of e-waste. This attempt from products to e-wastes: Global outlook, waste
administrative bodies could also be a momentous quantities, recycling challenges. Environment
vicinity for do research. Additional troubles in the e- International, 98, 35-45.

waste production at the national and state point of 9. Kumar, A., Holuszko, M., & Espinosa, D. C. R.
view such as deal and trade are also vital areas to (2017). E-waste: An overview on generation,
research. Separately from performance learning of collection, legislation and recycling practices.
stakeholders, ecological collisions, policies in e-waste Resources, Conservation and Recycling, 122, 32—
administration could also be considered. Owing to 42,

occasion restraints, only an inadequate area could be 10. Biswas, A., & Singh, S. G. (2020). E-waste
considered by the researcher. There is vast scope to Management in India: Challenges and Agenda.
study the different measurements of this rising Centre for Science and Environment.

challenge that is being tolerated the human race over. 11. BAN & Toxic Link. (2010). Scrapping the Hi-

- ) U F Q E M EPech : Computer Waste in India. Basel

Actllo ork & Toxic Link.
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