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ABSTRACT

Electronic waste, also known as e-waste, is a growing issue in both developed and developing countries around the world. India is the world's fifth largest producer
of electronic waste. India generates approximately 2 million tonnes of e-waste per year, with an unspecified amount imported from other countries, resulting in a
global total. Compound Annual Growth Rate (CAGR) is an industrial body in India that produces approximately 30% of electronic waste, according to the
Associated Chambers of Commerce and Industry of India (ASSOCHAM). ASSOCHAM estimates that due to changing consumer behaviour and rapid economic
growth, India will generate 5.2 million tonnes of e-waste by 2019. India's current e-waste situation, specifically the scope of the problem, environmental hazards,
current disposal, recycling operations, and mechanisms to improve the situation for a better environment, has a significant negative impact on the global
environment, ecosystem, and human health. The major pollutants in e-waste are ferrous/non-ferrous metals, plastics, glass, printed circuit boards, cement, ceramic,
rubber, and valuable components such as copper, silver, gold, and platinum. Toxic elements such as arsenic, cadmium, chromium, mercury, and lead are released
into the air, water, and soil by e-waste materials. Their fate in the three spheres of the earth, namely water, soil, and air, has an impact on human well-being. This
paper focuses on the concept of electronic waste and its impact on the environment in India; it also discusses global strategies and regulations for dealing with e-
waste generation.
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INTRODUCTION

In recent years, there has been a growing recognition of our environmental impact as a result of our lifestyle, with the need to adopt a more sustainable
approach to our consumption habits emerging as particularly important. This trend pertains to industrial sectors affecting consumption habits, particularly
the electronic industry, where short life cycles and thus rapidly developing technology have resulted in increased e-waste volumes. The majority of e-
waste components are disposed of in landfills. Regardless, their fragmented recyclability, as a result of their material creation close to the unavoidable
constraints in landfills, has prompted the development of recuperation techniques for their reusing and re-use, including the enormity of e-waste reusing,
from a waste administration perspective as well as a significant materials' recovery viewpoint. E-waste is frequently confused with old PCs or general IT
equipment, while the synonymous term Waste Electrical and Electronic Equipment (WEEE) is also used in international literature.

"E-waste" refers to a diverse and expanding range of electronic machines ranging from large household appliances such as refrigerators, air conditioners,
cell phones, stereophonic systems, and consumable electronic items to PCs that have been abandoned by their owners. (www.ban.org) (Basel Action
Network). “Electrical waste and electronic equipment, including all riggings, subassemblies, and consumables that are part of the created stock at the
time of dumping". Article | (a) of Directive 75/442/EEC defines "waste" as "any material or item which the compartment disposes of or is required to
dispose of in accordance with the national administrative arrangements" as defined by European Directive 2002/96/EC. Chemically and physically, e-
waste from urban or industrial waste varies. E-waste contains materials that are both dangerous and valuable, necessitating special management and
reprocessing practises to avoid opposing environmental impacts. Recycling is the only viable method for recovering valuable and base metals, but high
labour costs and stringent environmental regulations have consolidated these activities' implementation, primarily in India, through the use of antiquated
methods and a lack of emphasis on employee safety.

As a result, the e-waste dumping problem has piqued the interest of politicians and non-governmental organisations such as Greenpeace
(www.greenpeace.org), Basel Action Network (www.ban.org), and others.

CATEGORIZATION OF E-WASTE

E-waste includes PCs and their accessories such as monitors, printers, keyboards, and central processing units, as well as typewriters, mobile phones and
chargers, remote controls, compact discs, headphones, and batteries. LCD/Plasma TVs, climate control systems, coolers, and other family unit apparatuses
are examples of e-waste. The classification of e-waste varies and is divided into "hazardous" and "non-hazardous" categories. It primarily consists of
ferrous and nonferrous metals, plastics, glass, wood and compressed wood, printed circuit sheets, solid, earthenware production, elastic, and various


http://www.ijrpr.com/

International Journal of Research Publication and Reviews, Vol 4, no 1, pp 2156-2160 January 2023 2157

substances. Iron and steel account for roughly half of all waste, followed by plastics (21%), nonferrous metals (13%), and other constituents. Nonferrous
metals include metals such as copper and aluminium, as well as valuable metals such as silver, gold, platinum, palladium, and so on. The presence of
components such as lead, mercury, arsenic, cadmium, selenium, hexavalent chromium, and fire retardants in excess amounts makes e-waste hazardous
to the environment. It contains over 1000 distinct substances, many of which are harmful, and causes genuine contamination upon removal. Among the
e-waste, old computers pose the greatest natural and health risk. According to the European Council the e-waste is grouped into the accompanying classes;
As per the European Council the e-waste is classified into the following categories;

. Large household appliances

. Small house hold appliances

. IT and telecommunications equipment
e Consumer equipment

. Industrial tools

. Lighting equipment

e Toys, leisure and sports equipment

. Monitoring and control instruments

E-WASTE IN INDIA

In India, electronic waste is becoming a serious environmental issue. According to statistics, India is the "fifth largest electronic waste producer in the
world," with approximately 2 million tonnes of e-waste generated annually and an unspecified amount of e-waste imported from other countries around
the world. Almost 70% of e-waste is generated by PC gadgets, 12% by telecom equipment, 8% by medical equipment, and 7% by electric hardware. The
administration, open area organisations, and private division organisations generate approximately 75% of electronic waste, with individual families
contributing only 16%. E-waste is a popular, colloquial term for electronic items that have reached the end of their “useful life." Computers, televisions,
VCRs, sound systems, copiers, and fax machines are examples of common electronic items. Many of these items can be reused, repaired, or recycled.
This E-waste trash list has been updated to include devices such as cell phones, tablets, workstations, computer game consoles, cameras, and others.
Compound Annual Growth Rate (CAGR) is an industrial body in India that produces approximately 30% of electronic waste, according to the Associated
Chambers of Commerce and Industry of India (ASSOCHAM). ASSOCHAM estimates that India will generate 5.2 million tonnes of e-waste by 2019
due to changing buyer behaviour and rapid financial development. India's current e-waste situation, specifically the scope of the problem, environmental
hazards, current disposal, recycling operations, and mechanisms to improve the situation for a better environment, has a significant negative impact on
the global environment, ecosystem, and human health. While reusing e-waste is a source of income for many people in India, it also poses a number of
environmental risks. Over 95% of India's e-waste is illegally reused by waste pickers known as kabadiwalas or raddiwalas. These labourers work freely,
outside of any legitimate organisation, making authorising e-waste regulations difficult to impossible. Recyclers frequently rely on simple reusing
methods that can release poisonous toxins into the surrounding environment. The introduction of harmful poisons associated with rough e-waste reusing
can have far-reaching, irreversible consequences.

The amount of e-waste generated in India varies by state. The states that contribute heavily foe e-waste are Maharashtra, Tamil Nadu, Andhra Pradesh,
Uttar Pradesh, West Bengal, Delhi, Karnataka, Gujarat, Madhya Pradesh Punjab.

Also, e-waste is excessively created in urban zones—65 Indian urban communities produce over 60% of India's all out e-waste. Mumbai is the top e-
waste maker followed by Delhi, Bengaluru, Chennai, and Kolkata

IMPACT OF E-WASTE ON ENVIRONMENT

The processes used to reuse and organize of e-waste in India have headed to a number of harmful environmental impacts. Subsequently, ill-advised
reusing and removal methods, air, water and soil all through a lot of India is currently defiled with harmful e-waste by products. The explanation of the
impacts as following:

1. AIR

Air pollution is a widespread problem in India, with nine of the ten dirtiest urban communities on the planet located there. The improper reusing and
elimination of e-waste is a significant follower of India's air pollution issue. For example, e-waste disassembly and destruction. Releases residue and
particulates into the surrounding air. Low-value e-waste items, such as plastics, are frequently singed, releasing fine particles into the air that can travel
hundreds to thousands of miles. When done incorrectly, desoldering is a procedure used to separate higher-value materials such as gold and silver, which
can emit synthetic compounds and harmful exhaust.
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Apart from polluting the air, these poisonous e-waste particulates can contaminate water and soil. Particulates visible all around are stored over into the
water and soil when it rains. Harmful e-waste air particulates easily spread throughout the earth by polluting water and soil, potentially harming the
ecosystem.

2. WATER

The sacred Yamuna and Ganges rivers in India are considered to be among the dirtiest on the planet. According to estimates, approximately 80% of
India's surface water is polluted. Sewage, pesticide runoff, and mechanical waste, including e-waste, all contribute to India's water pollution problem. E-
waste pollutes water in two major techniques:

1. Landfills: Dumping e-waste into landfills that are not designed to hold e-waste can pollute surface and groundwater because poisonous synthetic
compounds can easily filter from landfills into the water.

2. Improper Reusing: Inappropriate reusing produces poisonous byproducts that can be discarded using existing waste, such as city sewers and road
channels. When these items are brought into the neighbourhood water in a flexible manner, they can cause additional contamination by entering surface
water, such as streams, lakes, and waterways.

Jamia Millia Islamia University researchers collected soil and groundwater samples from five areas with high e-waste movement and discovered risky
levels of sullying near unregulated e-waste sites. According to this study, the average concentration of every major metal (aside from zinc) in water near
e-waste disposal sites in New Delhi was significantly higher than reference tests. Despite not being quantifiable, the effects of modern waste contamination
in India are clearly visible. Every day, approximately 500 litres of mechanical waste, which includes e-waste, are dumped into the Ganges and Yamuna
waterways, resulting in the formation of hazardous foam that covers vast areas of the rivers..

3. SOIL

According to Jamia Millia Islamia University research, the normal convergence of heavy metals in topsoil close to e-waste locales in India is significantly
higher than in standard farming soil tests. Another study looked at soil samples from 28 e-waste reusing sites in India and discovered that the dirt contained
high levels of harmful Polychlorinated biphenyls (PCBs), Polychlorinated dibenzodioxins (PCDDs), and Polychlorinated dibenzofurans (PDBFs)
(PCDFs). A subsequent soil test investigation led by the SRM Foundation of Science and Innovation discovered that the normal fixation PCBs in Indian
soil were multiple times higher than the normal sum globally. In India, PCB mixtures are commonly found in urban areas, with Chennai (a city that
imports e-waste) having the highest rate of soil contamination, followed by Bengaluru, Delhi, and Mumbai.

STRATEGIES TO HANDLE E- WASTE

Because of the lack of implementation laws and guidelines, India's current e-waste removal strategies have generally worked in an informal manner. This
has resulted in another area of financial growth for the country, particularly among the urban and provincial poor. Despite the fact that it helps many
people get by, those who dispose of e-waste are frequently unaware of the dangers and health risks that result from certain removal procedures. There are
two sectors for dealing with e-waste removal, which can be classified as formal and informal.

1. Formal sector

The traditional segment includes two offices authorised to deconstruct gadgets for the entire country of India and is at capacity, with five tonnes being
arranged every day. These offices primarily receive electronic waste from the creators of "administration centres or reclaim plans"” or organisations that
adhere to environmental guidelines for disposing of electronic waste. These offices, while reaching their limit day by day, are not the standard method of
removal. The proper division simply adheres to the methodology of disassembling and isolating parts. They do not properly dispose of electronic waste.
The casual market has made it difficult to compete.

2. Informal sector

The informal segment recycles or disposes of electronic waste. Many of the items that arrive in India are obsolete in more developed countries. Then,
within India, this hardware is passed around until it is no longer useful. Because the parts can be destroyed and the salvaged materials can be reused, there
is an entire financial market for electronic waste. There are reusing strategies that do not adhere to any natural or wellness guidelines. Some of the methods
used include corrosive showers, consuming links, and arranging in nature, which can be hazardous to the health of those participating in these
removal techniques.

REGULATION REGARDING E-WASTE:

The Ministry of Environment, Forests, and Climate Change is mainlyanswerable for guidelines regarding electronic waste. Moreover, the Central
Pollution Control Board (CPCB) and State Pollution Control Board (SPCB) produce application procedures to confirm proper management of rules set
onward by the Ministry of Environment, Forests, and Climate Change.

|. E-Waste Management and Handling Rules, 2011: An expansion to the Environmental Protection Act of 1986, the E-Waste (Management and
Handling) Rules of 2011 became effect in May 2012. The guidelines expressed that all producers and shippers of electronic merchandise were required
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to think of an arrangement to deal with their electronic waste. Makers or merchants needed to build up e-waste assortment focuses or utilize reclaim
frameworks. These guidelines likewise commanded that dealers of electronic merchandise must furnish customers with data on the best way to
appropriately discard the hardware so as to keep individuals from dumping their gadgets with local waste. Further, organizations that produce gadgets
which can possibly become e-waste must make the shopper mindful of the perilous materials in their item. These guidelines set up and set explicit
obligations regarding each gathering associated with the creation, removal, and the board of electronic waste. Explicit obligations were given to the
maker, assortment focuses, customer or mass shopper, dismantlers, and recyclers. These guidelines likewise commanded that business shoppers and
government divisions must track their electronic waste and make them accessible to state and federal Pollution Control Boards.

11. E-Waste Management Rules, 2016: E-Waste (Management and Handling) Rules, 2016 replaced by the E- Waste (Management) Rules, 2016 in
October 2016. This arrangement of rules explains obligations of people in question, orders increasingly tough guidelines on e-waste creation, just as
explains the general meaning of e-waste. In these standards, e-waste is characterized as "electrical and electronic hardware, entire or to a limited extent
disposed of as waste by the buyer or mass shopper just as rejects from assembling, renovation and fix forms. 'Electrical and electronic equipment ' thusly
has been characterized to mean hardware which is reliant on electric flow or electro-attractive field so as to become functional." A significant idea
introduced in theories rules is Broadened Maker Obligation (EPR). Makers of electronic items must execute EPR so as to guarantee that their electronic
waste is conveyed to approved recyclers or dismantlers. These standards build up and place explicit obligations regarding each gathering engaged with
the creation, removal, and the executives of electronic waste. Explicit duties were given to the maker, maker, assortment focuses, sellers, republishes,
purchaser or mass shopper, recycler, and the state government. These principles additionally expressed objective objectives for specific enterprises to
definitely lessen their assortment of electronic waste.

111. Amendment to the E-Waste Management Rules, 2018: This amendment relaxes definite aspects of the strict E- Waste (Management Rules of 2016).
Exactly, the amendment emphases on the e-waste collection goals by 10% during 2017-2018, 20% during 2018-2019, 30% during 2018-19, and so on.
This correction additionally gives the Focal Contamination Control Board capacity to haphazardly choose electronic gear available to test for consistence
of rules. The budgetary expense related with this testing will be the duty of the administration, though beforehand, this obligation was of the maker.

CONCLUSION

Electronic waste or e-waste is one of the emerging problems in developed and developing countries worldwide. E-wastes are considered by a complex
chemical arrangement and trouble in measuring their movements at a native and global level. Many technologies are changed in order to reduce the e-
waste in India. The following are indicated:

. The replacing of CRT screens with LCD screens (Pb end yet Hg presentation)
. The presentation of optical filaments (Cu disposal from the cablings, yet F, Pb, Y and Zr presentation)

. The presentation of battery-powered batteries (Ni, Cd decrease, however Li increment), and so on. Non-administrative associations and
residents developments press for the end of unsafe substances in electronic machines, coming about to producers viewing for an increasingly
"green" profile.

. Some demonstrative consequences of the above weights are:
. The creation of "sans halogen" apparatuses, not adding to the creation of PCBs and dioxins (yet their creation is increasingly costly naturally)
. The supplanting of bromide ignition retarders with greater condition inviting ones dependent on phosphorus.

E-waste division from the remainder of strong waste and their reusing for the recuperation of significant crude materials and fundamental metals is basic.
The administration framework must be objectively planned with the goal that the natural advantages from the assortment, transportation, the executives
and the money related advantages from the recuperation are not set-off by the necessary assets and vitality utilizations for the framework activity.
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