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Abstract- With the rapid advancement in technology and competition growth amongst technological giants leading to 
development of new, handy and automated engineering equipments has increased concern over used and obsolete products 
especially in developing countries like India. E-waste or electronic waste growing exponentially with hazardous effects 
demands legislations in this regard for administering proper end of life management for these post consumptive products. 
This paper underlines the e-waste scenario in India at present especially focusing on the latest legislations framed in India 
.The paper mentions the presence of mammoth informal sector in e waste recycling which not only violates the rules, is also 
a menace to environment. The paper also gives an insight into formal organization of recycling with some well known 
companies working and giving services for their products under extended producer responsibility (EPR) in India. 
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I. INTRODUCTION 
 
E-waste is a term used to cover almost all types of 
electrical and electronic equipments (EEE) that has or 
could enter the waste stream. Although e-waste is a 
general term, it can be considered to cover TVs, 
computers, mobile phones ,fridges, washing 
machines, dryers etc, home entertainment and stereo 
systems, toys, toasters, kettles – almost any 
household or business item with circuitry or electrical 
components with power or battery supply. Large 
scale consumption of these devices and changing 
technology brings end to their life and makes them 
obsolete, thus increasing waste stream. As per the 
Moore’s law after every 2 years transistor count per 
unit chip space doubles of itself which cuts short the 
probability of repair and recycling. India as one of the 
growing economy has seen an exponential growth in 
e-waste recently. Caring for the environment and 
other health issues arising out from mismanagement 
of end of life electronic products, various 
international and national organizations are working 
to arrive at legislations, agreements serving as a 
panacea to these problems. A lot of legislative 
framework has come into being in India as India’s E-
waste management and handling rules, 2011. 
Ministry of Environment and Forests in its 
notification dated 12th May, 2011 under E-waste 
management and handling rules, 2011 defines E-
waste as “waste electrical and electronic equipment, 
whole or in part or rejects from their manufacturing 
and repair process, which are intended to be 
discarded”. The rules came into effect from 1st May, 
2012 putting onus of the handling of e -waste 
generated on various stakeholders covering 
producers, consumers or bulk consumers, recyclers 
etc. As a result of which a number of authorized 
recycling companies have evolved out in India 
replacing informal sector of recycling into formal 
one. Table 1 shows various sources which constitute 
e-waste stream. 

Table 1. E- Waste Equipments 
Group Domain E- waste Items 

Domestic Appliances Air-conditioners, clothes dryers, 
washing machines, dishwashing 
machines, freezers, refrigerators, 
microwave ovens. 

IT Equipment DVD/CD-ROM, disk drivers, 
computers, tablets, monitors/ LCD, 
keyboard, mouse, copiers, 
typewriters, printers, scanners. 

Telecommunications 
Equipment 

Mobiles, Fax/telephone, answering 
machine, modems, pagers, 
telephone. 

Audio-Video 
Equipment 

Camera, sound equipment 
television, video players, projector 
and recorders. 

 
II. E-WASTE HAZARDOUS MATERIALS 

AND HAZARDS 
 
Electrical and electronic equipment contains different 
hazardous materials which are harmful to human 
health and the environment if not disposed off 
carefully. Table 2 lists hazardous materials present in 
e-waste along with health hazards associated with 
them. 
(1) Hazardous materials and their hazardous 
effects on human life. 
 

Table 2. E- Waste Hazardous effects 
Substance Occurrence 

in e-waste 
Harmful effects 

Arsenic 
 

Small 
quantities in 
the form of 
gallium 
arsenide 
within light 
emitting 
diodes 

Chronic exposure to 
arsenic can lead to 
various diseases of the 
skin and decrease nerve 
conduction velocity. 

Barium Getters in 
CRT 

Short-term exposure to 
barium could lead to 
brain swelling, muscle 
weakness, damage to 
the heart, liver and 
spleen. 
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Beryllium Supply boxes 
which contain 
silicon 
controlled 
rectifiers and 
x-ray lenses 

A human carcinogen 
because exposure to it 
can cause lung cancer. 

Cadmium Rechargeable 
NiCd-
batteries, 
fluorescent 
layer (CRT 
screens), 
printer inks 
and toners, 
photocopying-
machines 
(printer 
drums) 

Exposure to cadmium 
fumes causes flu-like 
symptoms of weakness, 
fever, headache, chills, 
sweating and muscular 
pain. The primary 
health risks of long 
term exposure are lung 
cancer and kidney 
damage. 

Chromium VI Data tapes, 
floppy-disks 

Most chromium (VI) 
compounds are 
irritating to eyes, skin 
and mucous 
membranes. Chronic 
exposure to chromium 
(VI) compounds can 
cause permanent eye 
injury 

Lead CRT screens, 
batteries, 
printed wiring 
boards 

Short-term exposure to 
high levels of lead can 
cause vomiting, 
diarrhea, convulsions, 
coma or even death. 
Other symptoms are 
appetite loss, abdominal 
pain, constipation, 
fatigue, sleeplessness, 
irritability and 
headache. 

Mercury 
 
 

Fluorescent 
lamps that 
provide 
backlighting 
in LCDs, in 
some alkaline 
batteries and 
mercury 
wetted 
switches 

It is a toxic heavy metal 
that bio accumulates 
causing brain and liver 
damage if ingested or 
inhaled. 

Selenium Older 
photocopying-
machines 
(photo drums) 

The major signs of 
selenosis are hair loss, 
nail brittleness, and 
neurological 
abnormalities 

Halogenated 
compounds: - PCB 
(polychlorinated 
biphenyls), TBBA 
(tetrabromo-
bisphenol-A, PBB 
(polybrominated 
biphenyls), 
PBDE 
(polybrominated 
diphenyl ethers) 
 

Condensers, 
Transformers, 
Fire retardants 
for plastics 
(thermoplastic 
components, 
cable 
insulation), 
TBBA are 
presently the 
most widely 
used flame 
retardant in 
printed wiring 
boards and 
casings. 

Impair learning, 
memory, sexual 
development, and 
behavior (Sightline). 
Human natural killer 
(NK) cells are 
lymphocytes that 
destroy tumor cells, 
virally-infected cells, 
and antibody-coated 
cells.  

Chlorofluorocarbon 
(CFC) 

Cooling unit, 
Insulation 
foam 

They accumulate in the 
stratosphere and have a 
deleterious effect on the 
ozone layer. 

PVC (polyvinyl 
chloride) 

Cable 
insulation 

PVC is hazardous 
because contains up to 
56 percent chlorine 
which when burned 
produces large 
quantities of hydrogen 
chloride gas, which 
combines with water to 
form hydrochloric acid 
and is dangerous 
because when inhaled, 
leads to respiratory 
problems. 

 
(2) E-waste hazards to Biotic life 
(Environment). 
The other outlook of e-waste turning menace to biotic 
life can’t also be overlooked. The post consumptive 
remains of the electronics products contains toxic 
elements like mercury, cadmium, lead ,nickel, 
polyvinyl chloride , BFRs that are creeping slowly 
and steadily inside the environment and making it 
sick. Entering the soil and leading to soil degradation 
by eating all the soil nutrients, these hazardous 
elements are making soil infertile and anemic. 
Suspending themselves in the air, their toxicity is 
making breathing for the biotic life a cause of various 
health issues. Flowing with the groundwater and 
subsequently mixing with rivers and seas, marine life 
is being damaged. Directly or indirectly, the biotic 
life comprising of bio diverse natural vegetation, 
human population and animal husbandry is suffering 
the hazardous influences. A study reveals that high 
concentration and profiles of polychlorinated dioxins 
and furans are present in e-waste open burning and 
treatment sites which pose a great threat to the 
environment. 
 
III. E-WASTE SCENARIO AND GROWTH 

IN INDIA 
 
With India’s expanding electronic sector and IT indu-
stry, E-Waste in India is growing at over 500% every 
year and less than 5% of it is being recycled properly. 
MAIT studies reveal that India is expected to 
generate about 1.5 lakh tonne of wastage from the use 
of electronics every year by 2020 .Table 3 depicts the 
estimated market absorption of desktops and 
notebooks . 
 
Table 3. Estimated total addressable market for desktops and 

notebooks  
 

Customer Segment Addressable Market 
(Million) 

Household 40.00 

MSME 20.30 

Large Enterprises 6.60 

Government 9.12 

Total 76.02 
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Then, where does this millions tones of annually 
generated e-waste goes if only 5 per cent is reaching 
authorized recyclers? The shocking answer is well 
known that the rest e-waste is entering the informal 
sector via kabaadiwalas and reaching the poor houses 
where families are engaged in extraction of 
components and material recovery manually using 
rudimentary and risky processes like the boards are 
initially heated on gas stove or through blowtorch to 
loosen the lead soldering. The attached capacitors, 
ICs, diodes, resistors etc are then removed through a 
hammer and segregated.  
 
The working parts are sold to traders for reuse. The 
non-working components are further processed 
(grinding or burning) for recovery of metals and the 
rest completely of no use is generally put into the 
landfills. Thus, the life of the poor and the 
environment is on risk owing to informal handling of 
e-waste. The toxic elements present leads to various 
diseases of the skin and decrease nerve conduction 
velocity, lung cancer, kidney damage, pulmonary 
emphysema and bone diseases. Instead of squabbling 
against child labour, right to education, such children 
engaged in hazardous works sees cynosure in 
whatever gives livelihood to them and their families 
and they engage in such informal activities.  
     
IV. RECENT LEGISLATION IN INDIA IN 

THIS REGARD 
 
Various Legislations governing environment friendly 
management of e-waste came into being in India 
since 1989 in the form of the hazardous waste 
(management and handling) rules, 1989 which got 
amended and replaced by new legislations with due 
course of time .Presently E-waste (Management and 
Handling) Rules, 2011 are most recent governing and 
guiding rules. 
 
E-waste (Management and Handling) Rules, 2011 
[8]- 
These rules came into effect from 1st May,2012. 
These rules apply to every producer, consumer and 
bulk consumer involved in manufacture, sale, 
purchase and processing of electrical and electronic 
equipments or components as specified in schedule 1 
of rules. The rules bring onus for handling e-waste 
safely on various stakeholders by defining 
responsibilities of producer, collection centre, 
dismantler, recycler, consumer and bulk consumer in 
the rules. By making it mandatory to seek 
authorisation from the concerned pollution control 
boards and committees, the rules aim at converting 
informal recycling sector into formal one. Annual 
returns filling by various stakeholders help Central 
pollution control board to maintain accountability of 
the flow of e-waste through various channels. In 
order to make e-waste hazards free to biotic life, the 
rules have put on stringent restrictions in the form of 

cap on concentration of various hazardous materials 
at the production part only.    
 
Areas left uncovered under E-waste Management and 
Handling  Rules, 2011 
(1)It ignores the unorganized, small and medium 
sectors where most of the e-waste is generated and 
enters informal sector through kabaadiwalas. 
(2) The laws currently does not provide for any plan 
to rehabilitate those involved in informal recycling. 
The Rules also do not detail the business model for 
collection of e-waste from consumers. (3)The Rules 
also do not recognize the magnitude of transboundary 
movement of e-waste under different categories, for 
example, under the pretext of metal scraps and 
second-hand electrical appliances. 
(4)  Waste from the waste –the waste left even at the 
recycling plants after the processing has not received 
any attention and solution to treat them. 
(5) Legislations governing Disposal facilities like 
incineration, landfills are missing. 
 
V. INFORMAL RECYCLING 
 
Recycling of E- waste is presently more concentrated 
in the informal (unauthorized) sector which has no 
organized collection system and their operations are 
mostly dangerous to human life and environment. 
About 95 percent of the e-waste is entering the 
informal sector via kabaadiwalas and reaching the 
poor houses where families are engaged in extraction 
of components and material recovery manually using 
rudimentary and risky processes like the boards are 
initially heated on gas stove or through blowtorch to 
loosen the lead soldering . Extraction processes for  
metals and other reusable components does not make 
use of extraordinary technology or machinery or 
protective equipments, instead manual activities using 
bare hands are seen . These sectors are seen  mainly 
operating in the backyard of homes in poor localities 
and work being carried out by children and women. 
Components which cannot be recycled, resale or 
reused are openly burnt or disposed off in open 
dumps and landfills. Such activities results in fugitive 
emissions and slag containing heavy metals which 
makes it an issue of health concern. 
 
VI. FORMAL RECYCLING 
 
The formal recycling needs the joint efforts of all the 
stakeholders covering producers, consumers, bulk 
consumers so that an environment friendly recycling 
be carried out. Such a kind of recycling involves use 
of proper tools, equipments, machinery which 
without damaging health of labor results in efficient 
end of life management. Life cycle of the electronic 
and electrical equipments starting from the birth at 
manufacturing sector reaches the consumers and after 
their consumption at user end, these equipments enter 
the chain of recycling at the collection centers 



International Journal of Electrical, Electronics and Data Communication, ISSN: 2320-2084  Volume-2, Issue-6, June-2014 

Electronic Waste Management – Indian Perspective 
 

7 

designated by companies and thus reaching 
authorized recyclers and dismantlers .To replace 
informal sector by formal one for recycling, 
government of India enacted rules. Various recycling 
companies have evolved out in India which have been 
granted authorization by concerned pollution control 
boards and they maintain all standards as prescribed 
by the central pollution control board. The list of 
various authorized recyclers has been mentioned on 
concerned state pollution control board.  
 
Extended Producer Responsibility (EPR) - Under 
Extended producer responsibility by Government of 
India notified under E-Waste management and 
handling rules,2011 puts obligations on various 
companies to take back their products and recycle 
them in an environment friendly ,through authorized 
recyclers. A number of companies have already taken 
initiative in this regard and have developed channels 
for taking back their products. Some such companies 
include Apple, Dell, Epson, Gateway, HP, IBM, 
Lexmark, Sony &Toshiba. Table 4 lists some of the 
registered e-waste recycling companies in India. 
 
List of Registered E-waste recyclers/Dismantlers 
in India by Central Pollution Control Board [14] 
 

Table 4. List of Registered E-waste recyclers/Dismantlers in 
India by Central Pollution Control Board 

State Company 

Andhra Pradesh 1. Earth Sense recyclers 
2. Ramky E-Waste Recycling 
 

 

Chhattisgarh Navrachna Recycling Pvt. Ltd 
 

Gujarat 1.ECS Environment Ltd. 
2. Pruthvi E-Recycle Pvt.Ltd.  

 
Maharashtra 1.Earth Sense Recycle Pvt Ltd 

2. Eco Recycling Limited 
 

Uttarakhand Attero Recycling Pvt. Ltd. 

Haryana Green World International 
, 

 
Uttar Pradesh Auctus – E Recycling 

Solutions  
 
 

Karnataka 1.Ash Recyclers 
2.E-Scrappy Recyclers 

 
West Bengal J.S. Pigments Pvt. Ltd 

VII. ISSUES OF CONCERN IN THIS 
REGARD 

 
Although , the Government of India puts restriction 
on the content of these hazardous materials and their 
reduction in the electronic components and then 
producers to get their products tested by Bureau of 
Indian Standards but still producers are not 
complying with that. The rules make it compulsory 
for all stakeholders to file an annual return of the 
electronics waste to their respective state pollution 
control boards which serves as a check for the e waste 
produced in the country and reaching safe hands but 
no such filing is visible. Even a Government school, 
institution, office who is a bulk consumer under the 
rules need to file in form 3 annually. At international 
level , UNEP-  United Nation’s body looking at the 
illegal transboundary movement of e waste into 
developing countries holds various conventions 
known as Basel Convention getting a participation 
from a large number of nations across the globe .India 
being a signatory to Basel Convention plays a key 
role in its functioning contributing in the 
convention’s trust fund . The solution needed at the 
hour in India is to expand its authorized recycling 
capacity which along with providing green end of life 
management solutions, also provides 
entrepreneurship opportunities generating labour 
demand. In India, it is not a tedious task to start a 
business enterprise in this sector where the 
government has laid down easy authorization 
granting norms for recyclers – one can see them in 
forms 1 and 2 in the above specified rules. With the 
rising awareness and EPR (Extended producer 
responsibility) for producers, the third party recyclers 
would be needed by the producers. 
 
Over the scenario, the government needs to have 
accountability to check enforcement of rules and 
filling of annual reports .The media can also be a key 
contributor in making public aware about the harmful 
effects of e waste on human and environment. 
Advertisements regarding e waste filling can be 
sponsored by Government, media and companies as a 
part of their CSR (Corporate sector responsibility). 
Stringent actions must be taken to prevent illegal 
transboundary electronic waste imports in India. 
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