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Abstract: Increased urbanization, liberalisation and globalization have led to faster growth 

in technological innovations and communication has led to their even faster transfer to all 

parts of the globe. The darker side of this development is the waste and its hazardous 

effects. Present paper attempts to clearly explain the concept of e-waste and its hazardous 

effects. For this purpose a detailed analysis was done of the data available regarding 

harmful components of e-waste. If they are not dismantled and processed in an efficient and 

proper manner, health problems and environment hazard caused have also been listed. 

Further, the study attempts to explore the legal environment in India regarding e-waste. 

Several rules and regulations framed by government of India have been discussed in detail. 

INTRODUCTION 

Increasing globalization, liberalization and urbanization have led to the development of a life 

style equipped with high-tech electronic and electric devices which give safety, comfort, 

luxury, ease of work and entertainment to the life of a common human being. Industrial 

revolution followed by IT revolution and communication revolution have also contributed a 

lot towards accelerated use of electronic gadgets. These electronic gadgets have become an 

essential part of households, private and government offices, banks, medical, educational 

and other financial institutions. Once an electronic device has reached to the end of its 

useful life, it becomes electronic waste or e-waste or Waste Electrical and Electronic 

Equipment (WEEE). E-waste has become the fastest growing wastes both in developed and 

developing countries. For developing countries the situation is even worse as they have 

become the dumping yard for the developed nations. Electronic and electrical devices 

contain such harmful toxins, which, if not handled properly, may cause severe damage to 

health and environment.  

E-WASTE: DEFINITION 

According to E-Waste Management Rules, 2015 'e-waste' means electrical and electronic 

equipment, whole or in part discarded as waste by the consumer or bulk consumer as well 

as rejects from manufacturing, refurbishment and repair processes.  
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As per the CPCB Guidelines, 2008 e-waste is defined as waste generated from used 

electronic devices and household appliances which are not fit for their originally intended 

use and are destined for recovery, recycling and disposal. 

To sum up it can be said that any electrical or electronic device which has been or should be 

discarded due to end of useful life, planned obsolescence, falling prices, changing 

technology etc. Rapid changes in product features, specifications and increased income level 

has given birth to e-waste.  

E-WASTE:  ENVIRONMENTAL ASPECTS 

Due to lack of awareness, most of the e-waste is not disposed of properly rather disposed 

through landfills. This type of disposal can be very hazardous to the environment. E-waste 

comprises of many chemicals such as arsenic, cobalt, copper, lead etc. which can cause 

serious illness amongst people. For example- The Cobalt-60 radiation tragedy at Mayapuri in 

Delhi in which one person lost his life and six persons were admitted to hospital draws 

attention to the fact of the serious environmental issues arising out of the improper disposal 

of the E-Waste. Another example of severe damage to our environment is release of 

Chlorofluorocarbon (CFC), which can react with ozone gas present in our atmosphere and lead to 

harmful ultraviolet rays of the sun. 

All these hazardous effects of e-waste can be summarized as follows: 

Table 1: Hazardous Effects of E-Waste on Health and Environment 

Substances in E-
Waste 

Occurrence in E-
Waste 

Health Hazard Environmental Hazard 

Halogenated compounds: 

PCB  
(polychlorinated 
biphenyls) 

Condensers, 
Transformers 

 Diarrhea, breathing 
difficulties, dehydration, 
decreased response to pain, 
and coma.  

 Damage the lungs, the 
stomach, and the pancreas 

 Effects on fertility, 
reproductive organs, and 
female hormonal activity 

Once in the environment, 
PCBs do not readily break 
down and therefore may 
remain for very long periods of 
time. They can easily cycle 
between air, water, and soil.  

TBBA(tetrabromo
- bisphenol-A) 
PBB 
(polybrominated 
biphenyls) 
PBDE 
(polybrominated 
diphenyl ethers) 

Fire retardants for 
plastics 

(thermoplastic 
components, cable 

insulation)  
TBBA is presently 
the most widely 

used flame 
retardant in printed 

 Interfere with brain and 
skeletal development which 
can cause impaired learning 
and memory functions, 
behavioural effects 

 Interfere with thyroid 
hormones which affects 
growth and development 

 Delayed puberty and adverse 
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wiring boards and 
casings. 

effects on liver, immune 
system and foetal 
development 

 

Chlorofluorocarb
on (CFC) 

Cooling unit, 
Insulation foam 

 Ingestion of CFCs can cause 
nausea, vomiting, diarrhea or 
other upset to the digestive 
tract 

 Inhalation can affect the 
central nervous system, causes 
lightheadedness, headaches, 
tremors and convulsions, can 
also disturb heart rhythm, 
which can lead to death 

 impair the human immune 
system, difficulty breathing or 
injury to the heart, kidneys 
and liver 

CFCs react with the ozone gas 
in our atmosphere and leave 
us vulnerable to harmful 
effects of ultraviolet radiations 
of sun 

PVC (polyvinyl 
chloride) 

Cable insulation  Reproductive, developmental, 
and other health problems 

  interfere with the production 
or activity of hormones in the 
human endocrine system 

 Can cause asthma and affect 
the lungs  

One of the most 
environmentally hazardous 
consumer materials produced, 
creating large quantities of 
persistent, toxic 
organochlorines and releasing 
them into the indoor and 
outdoor environments 

Heavy metals and other metals: 

Arsenic Small quantities in 
the form of gallium 

arsenide within 
light emitting 

diodes 

 Various diseases of the skin 

 Decrease nerve conduction 
velocity 

 Lung cancer and can often be 
fatal 

It cannot be destroyed once it 
has entered the environment. 
Plants absorb arsenic fairly 
easily, so that high-ranking 
concentrations may be 
present in food. 

 Barium Getters in CRT  Short Term Exposure: brain 
swelling, muscle weakness, 
damage to the heart, liver and 
spleen 

 Long Term Exposure: 
increased blood pressure and 
changes in the heart 

Some barium compounds 
dissolve easily in water and 
are found in lakes, rivers, and 
streams. Because of their 
water-solubility these barium 
compounds can spread over 
great distances. When fish and 
other aquatic organisms 
absorb the barium 
compounds, barium will 
accumulate in their bodies. 

 Beryllium Power supply boxes 
which contain 

silicon controlled 
rectifiers and x-ray 

lenses 

 Chronic Beryllium Disease 
(beryllicosis), a disease which 
primarily affects the lungs and 
can even lead to lung cancer.  

 A form of skin disease that is 
characterised by poor wound 
healing and wart-like bumps 

Beryllium exists in air as very 
small dust particles. It enters 
waterways during weathering 
of soils and. Industrial 
emissions will add beryllium to 
air and wastewater disposals 
will add beryllium to water.  

Cadmium Rechargeable NiCd-
batteries, 

fluorescent layer 
(CRT screens), 

 Serious impacts on the 
kidneys 

 Symptoms of poisoning.  

 Flu-like symptoms of 

Cadmium shows a danger of 
cumulative effects in the 
environment due to its acute 
and chronic toxicity.  
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printer inks and 
toners, 

photocopying-
machines (printer 

drums) 

weakness, fever, headache, 
chills, sweating and muscular 
pain.  

 Lung cancer.  

 Pulmonary emphysema and 
bone disease (osteomalacia 
and osteoporosis) 

 

Chromium VI Data tapes, floppy-
disks 

 Produce various toxic effects 
within cells 

 Irritation in eyes, skin and 
mucous membranes.  

 Permanent eye injury, unless 
properly treated.  

 DNA damage 

Chromium can affect the air 
quality through coal 
manufacturing, which 
eventually can lead to water 
or soil contamination. Water 
contaminated with chromium 
will accumulate on the gills, 
thus, causing negative health 
effects for aquatic animals; 
chromium uptake results in 
increased mortality rates in 
fish due to contamination. 

Lead CRT screens, 
batteries, printed 

wiring boards 

 Short-term exposure: 
Vomiting, diarrhea, 
convulsions, appetite loss, 
abdominal pain, constipation, 
fatigue, sleeplessness, 
irritability and headache, coma 
or even death 

  Long term exposure:  affect 
the kidneys, damage nervous 
connections and cause blood 
and brain disorders 

Soil functions are disturbed by 
lead intervention, especially 
near highways and farmlands, 
where extreme concentrations 
may be present. Soil 
organisms than suffer from 
lead poisoning, too. 
 
Lead is a particularly 
dangerous chemical, as it can 
accumulate in individual 
organisms, but also in entire 
food chains 

Lithium Li-batteries  Corrosive to the eyes, the skin 
and the respiratory tract.  

  Inhalation of the substance 
may cause lung oedema 

 Burning sensation. Cough. 
laboured breathing. Shortness 
of breath, sore throat. skin 
redness, skin burns, pain, 
blisters, eyes redness, pain 

 Abdominal cramps. 
Abdominal pain. Burning 
sensation. Nausea. Shock or 
collapse. Vomiting. Weakness 

Heating may cause violent 
combustion or explosion. 
Upon heating, toxic fumes are 
formed. Reacts violently with 
strong oxidants, acids and 
many compounds causing fire 
and explosion hazard. Reacts 
violently with water, forming 
highly flammable hydrogen 
gas and corrosive fumes of 
lithium hydroxide 
 

Mercury Fluorescent lamps 
that provide 

backlighting in 
LCDs, in some 

alkaline batteries 
and mercury 

wetted switches 

Brain and liver damage Fish are the main source of 
food for many birds and other 
animals, and mercury can 
seriously damage the health of 
these species. Loons, eagles, 
otters, mink, kingfishers and 
ospreys eat large quantities of 
fish. Because these predators 
rely on speed and 
coordination to obtain food, 
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mercury may be particularly 
hazardous to these animals. 

Nickel Rechargeable NiCd-
batteries or NiMH-
batteries, electron 

gun in CRT 

 Higher chances of 
development of lung cancer, 
nose cancer, larynx cancer and 
prostate cancer 

 Sickness and dizziness 

 Lung embolism 

  Respiratory failure 

 Birth defects 

 Asthma and chronic bronchitis 

 Allergic reactions such as skin 
rashes, mainly from jewellery 

 Heart disorders 

Nickel is released into the air 
by power plants and trash 
incinerators. It will than settle 
to the ground or fall down 
after reactions with raindrops. 
It usually takes a long time for 
nickel to be removed from air. 
Nickel can also end up in 
surface water when it is a part 
of wastewater streams. 
 

Rare Earth 
elements 
(Yttrium, 
Europium) 

Fluorescent layer 
(CRT-screen) 

  

Selenium Older 
photocopying-

machines (photo 
drums) 

 Selenosis which causes hair 
loss, nail brittleness 

 Neurological abnormalities 
(such as numbness and other 
odd sensations in the 
extremities) 

Low levels of selenium can end 
up in soils or water through 
weathering of rocks. Selenium 
is most likely to enter the air 
through coal and oil 
combustion, as selenium 
dioxide. This substance will be 
converted into selenium acid 
in water or sweat. 

Zinc sulfiide Interior of CRT 
screens, mixed with 

rare earth metals 

 Inhalation may be harmful.  

 Contact may cause burns to 
skin and eyes. 

 Inhalation of Asbestos dust 
may have a damaging effect 
on the lungs.  

 Fire may produce irritating, 
corrosive and/or toxic gases.  

 

Others: 

Toner Dust Toner cartridges for 
laser printers / 

copiers 

As a fine powder, toner can 
remain suspended in the air for 
some period, and is considered to 
have health effects comparable to 
inert dust. It can be an irritant to 
people with respiratory conditions 
such as asthma or bronchitis 

 

Radio-active 
substances 
 Americium 

Medical 
equipment, fire 

detectors, active 
sensing element in 
smoke detectors 

Cause alteration of genetic 
materials and bone cancers 
 
 

Americium from atmospheric 
nuclear weapons tests may 
remain in the atmosphere for 
decades travelling all around 
the world and settling slowly 
to earth. Its isotopes decay 
very slowly in the environment 
and as a result they can do 
harm to plants and animals. 

 

Table 1 clearly depicts the serious health and environment hazards caused by e-waste. 
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LEGAL FRAMEWORK IN INDIA 

The issue of electrical and electronic equipment disposal, import and recycling has become 

the subject of serious discussion and debate among the Government organizations, 

environmentalist groups and the private sector manufacturers of computers and consumer 

electronic equipments. The Department-related Parliamentary Standing Committee on 

Science & Technology, Environment & Forests in its 192nd Report on the ‘Functioning of the 

Central Pollution Control Board (CPCB)’, has concluded that e-waste is going to be a big 

problem in the future due to modern life style and increase in the living standards of people 

and augmentation of economic growth. The Committee has suggested a more proactive role 

for the CPCB by stating that it “should conduct studies to make future projections and 

devise steps to check the menace”. 

The very first initiative taken by central government was the enactment of Environmental 

Production Act (EPA) in 1986, followed by Hazardous Waste Management and Handling 

Rules, which were enacted in 1989. Thereafter several efforts through following regulations 

were made for hazardous wastes: 

1.  Hazardous Wastes (Management and Handling) Rules, 1989/2000/2002 

2.  MoEF Guidelines for Management and Handling of Hazardous Wastes,1991 

3.  Guidelines for Safe Road Transport of Hazardous Chemicals,1995 

4.  The Public Liability Act, 1991 

5.  Batteries (Management and Handling) Rules, 2001 

6.  The National Environmental Tribunal Act, 1995 

7.  Bio-Medical Wastes (Management and Handling) Rules, 1998 

8.  Municipal Solid Wastes (Management and Handling) Rules, 2000 and 2002 

These regulations on waste management have clearly stipulated and introduced the concept 

of a fee for treatment and disposal of waste which has found acceptance among sections of 

society. In the beginning of 2008, the CPCB released guidelines for environmentally sound 

management of e-waste, which apply to all those who handle e-waste. These guidelines are 

first policy framework dealing specifically with prevention, management, treatment, 

recycling, and disposal of e-waste in India. The guidelines focused on Extended Producers 

Responsibility (EPR), a concept on which the Western countries base their disposal practices 
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and suggested the need for restriction on hazardous substances, but implementation was 

voluntary.  

The E-waste (Management & Handling) Rules, 2011 by MoEF was notified with a primary 

objective to channelize the e-waste generated in the country for environmentally sound 

recycling. For implementation of the provisions of the rules, a guidance document was 

framed to help producers, consumers, collection centers, dismantlers, recyclers and 

regulatory agencies for effective compliance. 

EPR is one main feature of the rules, where the producers manage EEE after its ‘end of life’ 

by financing and organizing a system to comply with EPR(Fig.1). Thus the producers are also 

motivated for reducing use of virgin materials, designing changes to reduce-waste 

generation, increasing resource efficiency and thus leading to sustainable development. 

Scope of implementing the EPR by the producer is explained in the schematic diagram as 

below (source : CPCB) : 

 

Fig 1: Scope of implementing EPR by the producer 
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CRITICISM OF E-WASTE (MANAGEMENT AND HANDLING) RULES, 2011 

The biggest lacking of E-waste (Management and Handling) Rules, 2011 is that the informal 

sector (both unorganized and small and medium firms) has been ignored totally, where 90% 

of the E-Waste is generated. It proposes penalty for unregistered recycles, which poses a big 

question mark for their source of revenue. But if it is possible to segregate the full 

functioning of recycling and assign some jobs totally to informal sector and some jobs, 

which are more hazardous, to organized sector, than it will lead to a safe supply chain as 

well as retain their livelihood. The collection and segregation and dismantling of e-waste is 

not hazardous and the processes are efficiently carried out by the informal sector because 

most of the e-waste can be refurbished and sold as second hand. The extraction of precious 

metals is the hazardous process, which should be left for the organized sector. 

Secondly, no specific business model has been suggested for collection of e-waste from 

consumers. Further, no specific recycling methods have been recommended for recyclers.  

E-WASTE (MANAGEMENT) RULES, 2016 

Government of India and Ministry of Environment, Forest and Climate Change has notified 

E-waste (Management) Rules, 2016 on 23rd March, 2016 which will come into effect from 1st 

October, 2016. For effective management of e-waste, following addidtional issues have 

been included in the new rules: 

1.  Manufacturer, dealer, refurbisher and Producer Responsibility Organization (PRO) 

have been introduced as additional stakeholders in the rules. 

2.  The applicability of the rules has been extended to components, consumables, 

spares and parts of EEE in addition to equipment as listed in Schedule I. 

3.  Compact Fluorescent Lamp (CFL) and other mercury containing lamp brought under 

the purview of rules. 

4.  Collection mechanism based approach has been adopted to include collection 

centre, collection point, take back system etc for collection of e-waste by Producers 

under Extended Producer Responsibility (EPR). 

5.  Option has been given for setting up of PRO, e-waste exchange, e-retailer, Deposit 

Refund Scheme as additional channel for implementation of EPR by Producers to 

ensure efficient channelization of e-waste. 
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6.  Provision for Pan India EPR Authroization by CPCB has been introduced replacing the 

state wise EPR authorization. 

7.  Collection and channelisation of e-waste in Extended Producer Responsibility - 

Authorisation shall be in line with the targets prescribed in Schedule III of the Rules. 

The phase wise Collection Target for e-waste, which can be either in number or 

Weight shall be 30% of the quantity of waste generation as indicated in EPR Plan 

during first two year of implementation of rules followed by 40% during third and 

fourth years, 50% during fifth and sixth years and 70% during seventh year onwards. 

8.  Deposit Refund Scheme has been introduced as an additional economic instrument 

wherein the producer charges an additional amount as a deposit at the time of sale 

of the electrical and electronic equipment and returns it to the consumer along with 

interest when the end-of life electrical and electronic equipment is returned. 

9.  The e-waste exchange as an option has been provided in the rules as an independent 

market instrument offering assistance or independent electronic systems offering 

services for sale and purchase of e-waste generated from end-of-life electrical and 

electronic equipment between agencies or organizations authorised under these 

rules. 

10.  The manufacturer is also now responsible to collect e-waste generated during the 

manufacture of any electrical and electronic equipment and channelise it for 

recycling or disposal and seek authorization from SPCB. 

11.  The dealer, if has been given the responsibility of collection on behalf of the 

producer, need to collect the e-waste by providing the consumer a box and 

channelize it to producer. 

12.  Dealer or retailer or e-retailer shall refund the amount as per take back system or 

Deposit Refund Scheme of the producer to the depositor of e-waste. 

13.  Refurbisher need collect e-waste generated during the process of refurbishing and 

channelise the waste to authorised dismantler or recycler through its collection 

centre and seek one time authorization from SPCB. 

14.  The roles of the State Government has been also introduced in the Rules in order to 

ensure safety, health and skill development of the workers involved in the 

dismantling and recycling operations. 
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15.  Department of Industry in State or any other government agency authorised in this 

regard by the State Government is to ensure earmarking or allocation of industrial 

space or shed for e-waste dismantling and recycling in the existing and upcoming 

industrial park, estate and industrial clusters. 

16.  Department of Labour in the State or any other government agency authorised in 

this regard by the State Government need to ensure recognition and registration of 

workers involved in dismantling and recycling; assist formation of groups of such 

workers to facilitate setting up dismantling facilities; undertake industrial skill 

development activities for the workers involved in dismantling and recycling; and 

undertake annual monitoring and to ensure safety & health of workers involved in 

dismantling and recycling. 

17.  State Government to prepare integrated plan for effective implementation of these 

provisions, and to submit annual report to Ministry of Environment, Forest and 

Climate Change. 

18.  The transportation of e-waste shall be carried out as per the manifest system 

whereby the transporter shall be required to carry a document (three copies) 

prepared by the sender, giving the details. 

19.  Liability for damages caused to the environment or third party due to improper 

management of e-waste including provision for levying financial penalty for violation 

of provisions of the Rules has also been introduced. 

20.  Urban Local Bodies (Municipal Committee/Council/Corporation) has been assign the 

duty to collect and channelized the orphan products to authorized dismantler or 

recycler. 

CONCLUSION 

The present paper attempts to develop an insight of e-waste. E-waste has actually become 

the biggest issue of concern for developing countries as they have become dumping yard for 

the developed nations. E-waste is generating serious health problems and environmental 

hazards, when improperly dismantled or processed. There are several dangerous 

components which can get released in to the environment and human body thereafter, 

leading to serious diseases. Therefore recycling of e-waste in an efficient manner is essential 

to extract valuable materials and to ensure least harm to the environment and health. 
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In India, gradual concern has grown over the years regarding e-waste. Government is 

continuously working on providing legal framework for e-waste recycling. Of late, E-waste 

(Management) Rules, 2016 has been notified by the MoEFCC which provides strict rules for 

e-waste management and handling.  
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