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Abstract— Electronic waste or e-waste is one of the rapidly 

growing problems of the world. The production of electrical 

and electronic equipment (EEE) is one of the fastest growing 

global manufacturing activities. This development has 

resulted in an increase of waste electric and electronic 

equipment (WEEE). Rapid economic growth, coupled with 

urbanization and growing demand for consumer goods, has 

increased both the consumption of EEE and the production 

of WEEE, which can be a source of hazardous wastes that 

pose a risk to the environment and to sustainable economic 

growth. Developed countries export this WEEE to 

developing countries like china and India where this 

environmental burden is born by people living here. This 

study focuses on generation of e-waste in India and Globally, 

substances causing e-waste, recycle, reuse and recovery of 

the same. 
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I. INTRODUCTION 

Electronic waste or e-waste describes discarded electrical 

or electronic devices. Used electronics which are destined 

for reuse, resale, salvage, recycling or disposal are also 

considered as e-waste. Electrical and electronic equipment 

(EEE) contain valuable as well as hazardous materials and if 

at end of life of EEE, the hazardous materials are not 

disposed of scientifically it may cause serious damage to the 

environment and public health. The presence of heavy 

metals (like Arsenic, Cadmium, Barium, Lead, Lithium, 

Mercury, Nickel, Zinc Sulphide) and other toxic substances 

like PCB (Polychlorinated biphenyls) etc. may cause 

extreme harm, if not disposed of in environment friendly 

manner. 

This paper has seven sections. In introduction 

section, e-waste has been defined. Next section includes the 

hazardous impacts of e-waste substances on human health. 

The third section explains the global scenario of e-waste 

management. The fourth section describes the case of India 

in this regard. The fifth section describes the responsibilities 

of the producers and manufacturers. The paper is concluded 

with conclusion and recommendations for better e-waste 

management. 

II. E-WASTE SUBSTANCES 

Composition of E-waste is very diverse and complex.  E-

waste contains more than 1000 substances, which can be 

classified as hazardous and non-hazardous substances.[3] 

Some of the prime hazardous substances and their effects 

are as follows: 

1) Arsenic: Can affect skin and can decrease nerve 

conduction velocity. Chronic exposure to arsenic may 

cause lung cancer and sometimes be fatal. 

2) Lead: May affect kidneys, reproductive systems, 

nervous connections. May cause blood and brain 

disorders, sometimes may be fatal. 

3) Barium: Can affect heart muscle. 

4) Chromium: Can damage liver, kidneys and may cause 

asthmatic bronchitis and lung cancer. 

5) Beryllium: May cause lung diseases. 

6) Mercury: Affects the central nervous system, kidneys 

and immune system, it impairs foetus growth. May 

cause brain or liver damage. 

7) Cadmium:  May cause severe pain in the joints and 

spine. It affects the kidneys and softens bones. 

8) BFR (Brominates flame retardants): Can harm 

reproductive and immune systems, may cause 

hormonal disorder. 

9) Chlorofluorocarbon (CFC):  May affect the ozone 

layer. It may cause skin cancer in human and genetic 

damage in organisms. 

10) Polychlorinated Biphenyl (PCB):  May cause cancer in 

animals; can affect the immune system, reproductive 

system, nervous system, endocrine system. PCBs 

persistently contaminate in the environment and cause 

severe damage. 

11) Polyvinyl Chloride (PVC):  PVC contains up to 56% 

chlorine and when burnt, produces Hydrogen chloride 

gas which in turn produces hydrochloric acid that is 

dangerous to respiratory system. 

12) Dioxin:  These are highly toxic to animals and can lead 

to malfunction of foetus, decrease reproduction and 

growth rates, affect immune system. 

III. E-WASTE: GLOBAL SCENARIO 

E-waste is being sent illegally to countries like India and 

China, due to their lower environmental standards and 

working conditions. Many environmental problems have 

risen due to illegal methods of processing and disposing 

these wastes. The labor-intensive nature of electronic waste 

recycling, abundant, cheap and skilled labor force and 

generation of huge profits for local governments causes the 

authorities to turn a blind eye to this practice. Thus, they 

serve as passive encouragement to its spread. It is more 

convenient and also economical to export e-waste to the 

third world countries like India, rather than managing and 

incurring high environmental and economic cost. 

 As far as global e-waste management is concerned, 

Switzerland is the first country to implement the organized 

e-waste management system in the world. Extended 

Producer Responsibility (EPR) and Advance Recycling Fee 

(ARF) are the backbone of e-waste management system in 

Switzerland and other developed countries. Advanced 

countries like USA, UK, France & Germany generate 1.5 to 

3 million tons of e-waste annually and are among the largest 

generators of e-waste. But these countries also have 

standardized e-waste management processes in place. Due 

to very stringent environmental standards, the cost of 
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collection; preprocessing, recycling and disposal are pretty 

high. So these countries, ship these e-waste items to 

developing countries like India and China as donation or 

second hand goods. They have become dumping grounds 

due to their ambiguous environmental protection laws. 

There are many countries that have already started the “take 

back” system for electronic products and they also have 

dedicated laws on e-waste management. 

IV. E-WASTE: INDIAN SCENARIO 

Quantification of e-waste in India is very difficult as there is 

no mechanism and policy to check the flow of e-waste. 

Moreover, business sector is mainly responsible for the 

waste generation. Sixty-five cities in India generate more 

than 60% of the total e-waste generated overall in India. Ten 

states generate 70% of the total e-waste generated in India. 

Maharashtra followed by Tamil Nadu, Andhra Pradesh, 

Uttar Pradesh, West Bengal, Delhi, Karnataka, Gujarat, 

Madhya Pradesh and Punjab are in the list of e-waste 

generating states in India. Among top ten cities generating 

ewaste, Mumbai ranks first followed by Delhi, Bangalore, 

Chennai, Kolkata, Ahmedabad, Hyderabad, Pune, Surat and 

Nagpur. There are two small e-waste dismantling facilities 

are functioning in Chennai and Bangalore. There is no large 

scale organized e-waste recycling facility in India and the 

entire recycling exists in unorganized sector. 

E-Parisaraa Pvt. Ltd is India’s first Government 

authorized Electronic waste recycler which started its 

operations from September 2005. It handles, recycles and 

reuses Waste Electrical and Electronic Equipment (WEEE) 

in eco friendly way. Their initiative is to reduce the 

accumulated, used and discarded electronic and electrical 

equipments which end up in landfills or are partly recycled 

in a unhygienic conditions by backyard recyclers and then 

partly thrown into waste streams damaging the environment. 

V. E-WASTE RECYCLING, REUSE AND RECOVERY 

The composition of e-waste contains many hazardous and 

non-hazardous elements, metals, glass, plastic, electronic 

components and other items. Hence, in order to treat e-waste 

we need to reduce the concentration of these hazardous 

chemicals and elements through recycle and recovery [1]. 

The Recycle and recovery operation is shown below: 

 
Fig. 1: Process of E-waste Treatment 

1) Dismantling: It involves removal of parts containing 

dangerous substances (CFCs, Hg switches, PCB); 

removal of easily accessible parts containing valuable 

substances. 

2) Segregation: Separating of ferrous metal, nonferrous 

metal and plastic takes place. 

3) Refurbishment and reuse: Refurbishment and reuse of 

e-waste has potential for those used electrical and 

electronic equipment which can be easily refurbished 

to put to its original use. 

4) Recycling/recovery of valuable materials: Ferrous 

metals in electrical furnaces, non-ferrous metals in 

smelting plants, precious metals in separating works. 

5) Treatment/disposal of dangerous materials and waste: 

Shredder light fraction is disposed of in landfill sites or 

sometimes incinerated, Chloro Fluro Carbons (CFCs) 

are treated thermally, Printed Circuit Board (PCB) is 

incinerated or disposed of in underground storages, and 

mercury is often recycled or disposed of in 

underground landfill sites. 

VI. EXTENDED PRODUCER RESPONSIBILITY (EPR) 

Producers must take back old equipments before selling new 

equipments for proper disposal. This helps the 

manufacturers to cope with the problem of old equipments. 

The Indian government has to initiate a take back 

and recycle mechanism or else IT advancement would mean 

environmental disaster. Some of the initiatives taken in India 

are mentioned below: 

A. Lenovo initiatives: 

Below are some e-waste management initiatives taken by 

Lenovo [8]: 

 The WEEE marking on Lenovo products applies to all 

countries with WEEE and e-waste regulations, these 

regulations determine the framework for the return and 

recycling of used appliances. 

 This label is applied to various products to indicate that 

the product is not to be thrown away, but rather put in 

the established collective systems for reclaiming these 

end of life products. 

 Lenovo has partnered with Sims Recycling Solutions 

India Pvt Ltd to comply with the new India E-Waste 

management and Handling Rules in providing drop-off 

centers and environmentally sound management of end 

of life equipment. 

 Sims India provides 1491 points of presence   

throughout India. 

 Lenovo India offered a voluntary PC Recycling 

Service for collecting and recycling end of life Lenovo 

branded products from private households (consumers) 

and business customers. 

B. Nokia Initiatives: 

Below are some e-waste management initiatives taken by 

Nokia [7]: 

 For management of e-waste, Nokia has set up drop 

boxes across the country to take back used phones, 

chargers and accessories, irrespective of the brand, at 

Nokia Care Centers or Priority Dealers. It had a 

number of campaigns involving public. 

 Nokia has sound recycling system and almost 100% of 

the materials in a phone are recovered and reused. 

Besides this, a number of innovative campaigns started 

by Nokia to collect discarded sets. 

 All Nokia phones and accessories sold worldwide are 

RoHS (Reduction of Hazardous Substances) compliant 

since 2006. 
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 It is claimed that since 2006 Nokia devices, chargers 

and headsets have been free of PVC (polyvinyl 

chloride), and since 2009, chlorinated compounds and 

antimony trioxide are fading out. 

 Since the beginning of 2010 all new Nokia devices are 

said to be free of these substances. 

VII. CONCLUSION 

On behalf of results of this study, it is stated that the 

awareness of the subject of risk and management of e-waste 

are extremely low and urgent measures are required to 

consider this issue. The best available practices from 

different countries should be adopted to have an e-waste 

management process in place. 

Manufacturers should try and initiate “take back” 

programs to handle this waste so as to dispose it in a proper 

way. People and communities must be educated about how 

to recycle, reuse and dispose electronics so as to behave 

more responsibly towards the environment. 
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