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Abstract

Today, everywhere different types of technologies are used. The rapid advancement of
technologies especially the inventions of vast electronic goods made life sophisticated.
From morning to night millions of people are using various electronics and electrical
devices. Hence, the demand for these products increases day by day so their
manufacturing becomes fast. The increasing production of electronic and electrical
devices or appliances and their limited lifespan alternatively plays a crucial role in the
growth of electronic waster (E-waste). The disposal of such types of goods, devices,
instruments, or appliances after their use and the change of technology become key
players in the creating gigantic heap of E-waste. Electronics and electrical goods
contain heavy metals, glass, plastics, etc., which are the major source of
environmental hazards. When such types of harmful E-waste are improperly
disposed-of then it is very harmful to our environment not only today but also future.
It affects sustainable development; hence the E-waste management is very important.
Here, in this chapter, authors made an attempt to present the influence of E-waste on
the environment in a modern era.

Keywords: Electronic waste, environment, LEDs, harmful chemical elements

Introduction

One of the emerging challenges in the developed and developing countries around
the world is electronic waste or E-waste. The electronic waste consists of a multitude
of important material parts, some containing harmful chemicals, which can have a

E-waste: Management & Procurement of Environment First Published in 2021 by Authorspress
Editors: Suresh Kumar & Jatindra Kumar Pradhan ISBN 978-93-90588-87-9
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detrimental effect on the health of humans and the environment. The aim of this
chapter is to give information on the sources of E-waste and its influence on the
environment and living things today and in upcoming days.

Growth that is a long-term process is a very important now-a-days because
various types of technologies are used by humans in various fields. This use of
technologies by-default produces pollutions, due to various by-products after use,
which is very harmful to the environment. In the twenty-first century, computer is the
basic need of human beings, the computer is used in different applications. After
damaging computer, if it is not applicable then it produced E-waste. E-waste not only
produced by damage computers but also other electrical and electronic goods,
appliances like CD-DVD, LEDs, microwaves, mobiles, digital watches, calculators
and other discarded electronic and electric components.

Discarded electronic and electrical products and equipment’s used in
information technology, home appliances, audio and video products,
communication, etc., are known as electronic waste or simply E-waste. E-waste is not
problematic if it has safe storage or recycled from time to time but it can become
hazardous if recycled by the primitive methods. Most of the E-waste in India is
recycled by the unorganised sector. Proper education, awareness, cost-effective
technology, and a need for a holistic approach are necessary. Prevention and control
measures are necessary for E-waste pollution otherwise it will become hazardous to
humans and other organisms and impact environment badly (Needhidasan et al.,
2014, Li & Achal, 2020, Dasgupta, et al., 2017).

Increased use of electrical and electronic goods by a large portion of the
populations and their changing habits of use are creating E-waste in India at an
alarming pace. This is attributable to the side effect of rapid growth of technology. In
modern times, these spectacular advances of technology have undeniably enhanced
the quality of our lives. At the same time, these advancements contribute to the
various problematic issues including the issue related to the hazardous waste like Pb,
Cd, Be, Hg, and As, poisonous retardants flames, waste produced by computer and
printer’s spare parts, other waste produced from electrical goods, which has a
negative impact on the sustainable development of the environment (Grant et al.,
2013).

Environmental pollution can be defined as an “introduction of contaminants
into the environment that makes the environment unhealthy for habitation and on
the extreme can harm the ecosystem”.

Pollutants are mainly two types (a) persistent pollutants and (b) non-persistent
pollutants. Pollution can be described as the presence of the incorrect material in the
incorrect amounts at the incorrect time. This means that if a substance is present at
too low levels, it causes damage to the environment, and a pollutant is any substance
that causes adverse effects or uneasiness in organisms. Persistent contaminants are
pollutants that remain constant in the atmosphere for an extended period without
changing their original type. Pesticides, E-waste, radioactive waste, plastics, and other
chronic contaminants are the examples of persistent pollutants. Non-persistent
pollutants are the polar opposite of persistent pollutants, and they degrade to their
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simplest form. The chemicals are referred to as degradable pollutants if they are
broken down by living organisms (Cayumil et al., 2016, Gupta, 2014 and Song et al.,
2019).

E-waste is not harmful if it is properly processed or recycled from time to time,
but if it cannot recycle properly, it can be risky not only present but also future.
Awareness of the causes and prevalence of pollutants in the ecosystem is important
for reducing the release of waste and reducing the burden on the environment and
the risk to human health. E-waste is a colloquial term for electronic devices that have
reached the end of their useful life. It is possible to reuse, refurbish, or recycle several
of these items.

Environmental and Human Health Effects of E-waste

The severe impact of E-waste on environment and human health can be realised in
the following points of discussion

1. During the summer months, E-waste becomes extremely harmful because
the toxic chemicals are released into the open air when E-waste is heated by
the sun rays, further destroying the already volatile atmosphere. This is one
of the main environmental impacts of E-waste.

2. Heavy metals from E-waste, such as arsenic, lithium, lead, mercury, barium
etc., after getting soil contaminated, then leak into the earth’s crust and even
further to enter the groundwater. Specifically, with lead and mercury because
it has toxic effects on various organs of the human body such as the central
nervous systems, reproductive systems, hemopoietic system (anemia) and
genitourinary system. They inevitably find their way through wetlands,
streams, rivers and reservoirs until these heavy metals enter into the
groundwater. Acidification and toxification are produced in the water
through these pathways, which is unhealthy for the animals, plants and
communities even if they are miles away from a recycling site (Kohli &
Gupta, 2015).

3. Air contamination occurs when E-waste is disposed-of informally by
splitting, shredding or melting materials, exposing into the atmosphere, dust-
particles etc., that cause air pollution which is severally harmful to the
respiratory health of the human. E-waste of low value is often burned, but
burning is also a way to obtain valuable metal from the E-waste, such as
copper, aluminium and other metals. When burning of E-waste occur, the
chronic diseases and cancers are at greater point of occurring. Because,
burning process often releases the fine particles that can fly thousands of
miles and creating various adverse health hazards for the humans and
animals. The air pollution because of E-waste impacts on some animal
species and the biodiversity of some regions that are chronically polluted. It
can harm the quality of water, soil and plant species over time causing
irreversible damage to the whole ecosystems.

4.  When E-waste is improperly disposed-of in normal landfills or in the areas
where it is illegally discarded, both heavy metals and flame retardants may
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enter into the soil directly from the E-waste, causing contamination of the
underlying groundwater or contamination of crops that may be planted,
near or in the future, in those fields. The crops become susceptible to
consuming these contaminants, when the soil is polluted by heavy metals,
which can cause many adverse effects and resist the farmland to be as
productive (Parajuly et al., 2019).

5. During the burning of E-waste more pollutants particles produced, due to
their size and weight, they easily re-deposit to the ground and contaminate
the soil as well. The amount of soil polluted depends on a number of
variables, including temperature, type of soil, pH and composition of the
soil. These contaminants can persist for a longer period of time in the soil
and can be toxic to soil and plant micro-organisms. Consequently, for the
survival of animals and wildlife species that depend on nature, will end up
with eating affected plants causing internal health issues (Sivaramanan,
2013).

6.  Itis difficult for women who are pregnant and live in E-waste recycling areas
are forming a barricade. Heavy metals and organic contaminants from E-
waste, increasing possibility of premature births, decreased birth weights and
lengths of babies, spontaneous abortions, stillbirths and Apgar scores (Song
etal., 2019, Li & Achal, 2020).

7.  During informal E-waste recycling or disposal procedures, such as
uncontrolled disposal and burning of substantial quantities of persistent
organic substances pollutants such as polyaromatic hydrocarbons, diphenyl
alcohol, polybrominated and polychlorinated biphenyls which will be
released into the atmosphere with dioxin in the natural surroundings,
organic contaminants are relatively stable within living organisms and can
be quickly accumulated and can migrate via food-soil or food-water chains
(Li & Achal, 2020).

8. Chlorofluorocarbon gases are used in refrigerators and air-conditioners, and
they contribute to ozone depletion and global warming. Increased UV
radiation hitting the Earth's atmosphere, as well as increased skin cancers,
would result from ozone depletion.

9. E-waste includes harmful elements such as Pb, Cd, Be, Hg, As, etc., that are
hazardous to human health. In humans, the harmful health effects of these
toxins include damage to the brain, heart, liver, kidney and skeletal system.
It can also greatly affect the human body's nervous and reproductive
systems, contributing to sickness and birth defects. Improper E-waste
disposal is extremely dangerous for the global environment, which is why it
is so important to raise awareness of this rising issue and the threatening
implications. Printed circuit board used in different electronic appliances
contains toxic substance such as mercury, polyvinylchloride (PVC),
polychlorinated-biphenyls, lead, cadmium etc. These toxic substances are
very harmful to human health. Because of this substance brain damage,
damage of nerve system, cancer such types of health problem occur (Jhariya
et al., 2014, Kiddee et al, 2013, Sitaramaiah & Kumari, 2014).
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The lead in the soil depletes its natural nutrients and renders it sterile. Since
the landfill releases particulate matter, which causes air pollution, the flora
and fauna of the area around the landfill are harmed. E-waste that ends up
in landfills contains chemicals that can leach into groundwater and have an
effect on the local resources. Due to abnormal pH, turbidity, total dissolved
solids, conductivity, and chloride levels, the water that was made to react
with lead is unfit for human consumption. E-waste leaches into the
groundwater table and affects. As a result, it has an effect on water used for
domestic and drinking purposes, as even a small amount of lead in drinking
water can pose a health risk to children and adults. E-waste that has been
impropetly disposed-of has resulted in water contamination, air pollution,
soil pollution, and a hazard to humans and animals. The natural
environment is being damaged as a result of the unprecedented rates at
which E-waste is being improperly treated (Dharini et al., 2017).

Electronic and electrical equipment’s are manufactured in vast amounts and
will ultimately be discarded as E-waste. Because of the toxic substances they
contain, the highly technical recycling criteria, the high overhead, and costs
of environmentally sustainable management, as well as their negative effects
on human health, these items pose a major global challenge. Low-income
countries bear the brunt of negative health consequences including
asthmatic bronchitis, DNA damage, endocrine and hormone disorders, lung
cancer, fertility issues, genetic mutations, and so on (Hossain et al., 2015).

Persistent organic pollutants have a detrimental impact on human health
and habitats by way of the ecological food chain. Bioaccumulation in the
food chain has an impact on human health, especially in pregnant and
breastfeeding women.

Toxic materials and heavy metals are both harmful to the atmosphere, but
their release can be minimized with filtration. Additionally, supplying health
services to the community to minimize the community's effect in the event
that any metals escape. Toxicity levels should be tracked on a regular basis to
prevent any future liabilities. Biological techniques for extracting precious
metals may be used to reduce the number of harmful chemicals and metals
released into the atmosphere (Awasthi et al., 2019).

Recycling of the components containing hazardous compounds such as
halogenated chlorides and bromides, used as flame retardants in plastics
which produce persistent dioxins and furans, when combusted at low
temperatures is another dangerous method. When flame-retardants are
incinerated, copper, this is used in printed circuit boards and cables, acts as a
catalyst causing dioxin to form. As wires are sheathed in PVC, they become
extremely corrosive and contain dioxin (Jhariya et al., 2014).

Polycyclic aromatic hydrocarbons (PAHs), a compound formed during the
processing of E-waste, affects people living near waste processing sites being
exposed to hazardous substances through their food. Higher PAHs levels
near the waste processing areas are extremely harmful to human health
(Wang et al., 2012). Tables 1 shows the sources of E-waste toxins and its
influence on parts of human body.
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Table 1 Influence of E-waste on Human Health

Sr. E-components/ Constituents Influence
No. devices organ
1 Printed circuit boards | Cadmium and Lead | Urine gladder
2 Computer Cadmium Kidney, liver
3 Cable insulating Polyvinylchloride Immune
(PVO) system

Flow of Domestic E-waste in India

E-waste produced from different sources and various stakeholders are also inter-
connected and subsequently, it does not follow any fixed path (Kumar & Karishma
2016, Dwivedy & Mittal, 2012). The green color flows indicate the formal recycling
sector, the red indicates the informal one, and the blue stakeholders and flows are
semi-formal. The status of semi-formal stakeholders depends very much on their
interaction with the other stakeholders. They represent the link between the formal
sectors. Direct relations between the informal and formal sector occur as well, but are
less common (Skinner et al., 2010). Most of the E-waste ends up with scrap traders
and dealers who, for economic reasons, commonly transfer it on to the informal
sector. Figure 1 represents the flow of E-waste in India (Skinner et al., 2010, Kumar
& Karishma 2016).

T
1

offnmld
:mp mdm or dealers

Private Governmental Indus | Imported
consumers institutions mmr:?n Manufactures | t
|
b Domestic e-waste |

Figure 1 The Domestic E-waste Flow Chart

Steps to Minimizing E-waste

The main issue we face in so many counties is that there are no such policies or
specific regulations in place to monitor E-waste recycling. Backyard practitioners
recycle the majority of E-waste. Our lives and living standards are all going to be
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digitalised in modern times, which on the one hand make our lives much easier but
then it creates different types of other problems too. The control and recycling of E-
waste must also be done with the utmost sincerity. The need for E-waste disposal
stems from the fact that there is no biodegradability of old and useless electronic
products. Such E-waste materials are obtained in most developed countries by scrap
dealers. From them, they end up in unorganised recycling places. Owing to the lack
of suitable technology, recycling and disposal is not done properly (Jhariya et al.,
2014, Needhidasan et al., 2014). Minimizing E-waste conserves resources and
reduces the amount of energy we use from the planet. The manufacture of these
instruments, as well as the use of uncommon materials in their construction, is a
significant source of embodied energy.

If we look closely before ten years, we can see that E-waste is one of the fastest —
growing pollution issues in the world, growing at a pace nearly three times faster
than municipal waste. The production of E-waste is increasing in tandem with the
increased consumption of electronic products and their use patterns. There are no
credible statistics available to measure E-waste generation in India since there is no
separate collection of E-waste (Gupta, 2014).

E-waste amounts are rapidly growing, both domestically and internationally.
Imports are sometimes disguised as reconditioned computer donations aimed at
closing the digital divide or as scrap metal. There are no specific estimates of how
much E-waste is produced and recycled. The risks of excessive E-waste disposal are
not well known by producers and customers. E-waste recycling is widely practiced in
the informal sector, with primitive methods like acid being used. E-waste staff is
exposed to significant health risks because they have little or no awareness of the
chemicals in E-waste. Material value is lost due to inefficient recycling methods. The
biggest concern we have is that we don't know what to do with it (Gupta, 2014,
Moletsane & Venter, 2018).

|Electronlc waste (e- waste) I

Segregration
¢

Hazardous waste ‘

Non Hazardous waste

Shredding

Use for recycle
in proper way

. A

Hazardous Chemicals
Like Ph, Cd, Be Hg, etc

J

Use in Matallurgical
Process

Non recyclable

Figure 2 The Process of Recycling of E-waste
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By incorporating societal, economic, environmental, technological, cultural, and
gender perspectives, the global community has come together to prioritize
sustainability for all developmental activities. As a result, this global integration has
helped to protect the world from the degradation that occurs as living standards
grow. In this vein, multilateral agreements and collaborations are crucial for
achieving long-term growth. The most ambitious efforts to achieve long-term
sustainability are the continuing focus on E-waste management, as well as other
critical environmental concerns such as climate change and resource scarcity and
degradation (Hossain et al., 2015, Needhidasan et al., 2014, Dwivedy & Mittal,
2012).

Proposed Solutions to Minimize the Problem of E-waste in Present and Future

We can follow following steps to minimize the E-waste
« Domestic legal framework for resolving these differences in E-waste imports
o Secure disposal of domestic waste needs to be tackled
e Recycle and return goods together
o Imports of used and recycled E-waste should be addressed by the system
o Attracting investment in this area
o  Connecting informal sector practices to the formal sector
« Providing a fitting structure for processes
« Integrating precautionary principles and paying polluters
o Insist on manufacturing domestically
e Awareness program on E-waste recycling
« Then check to see if the company you chose can handle either E-scrap type

Limitations to Minimizing E-waste

In low-income countries, establishing safe and environmentally friendly E-waste
production, such as storage, recycling, recovery, dumping, or overall management
practises, is extremely difficult.

Conclusion

E-waste is a major problem on both a local and global scale. E-waste problems began
in developing countries and have since spread to other parts of the globe. The
amount of E-waste is increasingly increasing as consumer technology evolves at a
rapid pace, resulting in rapid obsolescence and the development of significant
amounts of E-waste. E-waste is made up of a variety of materials, some of which
contain toxic substances that, if not properly managed at the end of their lives, can
pollute the atmosphere and endanger human health. The rising global trend of E-
waste generation has emerged as one of the most serious environmental concerns
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and challenges to achieving long-term development. Given the potential for negative
eco-toxicological effects and a wide range of health effects, a global multilateral
agreement on E-waste handling, storage, transportation, recycling, and final disposal
of any residual waste, whether by land filling or incineration, is urgently required.
Since pollution production and transportation are global issues, international
negotiations and cooperation are the only practical ways to achieve sustainable
development goals. By designing eco-designed goods, properly collecting E-waste,
recovering and recycling material using safe methods, disposing of E-waste using
suitable techniques, preventing the transfer of used electronic devices to developing
countries, and raising awareness of the impact of E-waste pollution on both
customers and manufacturers, the interaction of tools will lead to E-waste
management performance.
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