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Abstract— There are hundreds of inventions which have revolutionized human life. Electronic gadgets are prominent among these 

inventions. They play a vital role in our lives. The electronic gadgets which we use daily consist of lights, televisions, computers, fans, 

A/Cs, refrigerators, telephones, cell phones, etc. Life would have been very difficult without these inventions. For an example, an 

electronic gadget cell phone’s role is important and it occupied a very prominent position in our daily life. The same thing is true for 

all the other electronic gadgets such as home appliances, information and communication technology equipment, lighting equipment, 

toys, leisure sports equipment, electrical and electronic tools etc., Hence we can say that electronic gadgets play a vital role in our lives 

and it is hard to survive without them. But after the end of these gadgets life, it cause major effects in the environment. This paper 

gives an overview of Electronic waste and its management technique and the initiatives to protect our precious environment by the 

Government.  
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I. INTRODUCTION 

 
God has given us everything like plants, trees, flowers and a very intelligent brain, through which man can do anything. As we 

all know that India has developed itself in technology and has invented many new electronic gadgets, which have many 

advantages and disadvantages. Man has become so intelligent that he has invented aeroplanes and spacecraft to fly in, trains, 

cars, ships and boats for every other mode of travel from one place to another, and mobiles, telephones and the Internet for 

communication and many other gadgets useful in every aspect of life. These inventions have made it possible for us to do many 

things undreamt of at the beginning of the last century. The world has become so advanced that we have computers and laptops 

in almost every household today. Internet facility is also a great invention. Mobiles help us to talk to anyone, anywhere at any 

time. Man has come a long way from the invention of the wheel. There are serious disadvantages of such a fast pace of progress, 
like global warming and pollution but scientists are working on that too. All electronic gadgets have improved our life a lot. So 

in the coming centuries we can imagine how our life might be. A small electronic gadget may seem harmless, but the 

manufacture and disposal of these devices have a significant impact on the global environment. Many devices contain 

hazardous materials such as lead, cadmium and mercury that can contaminate ground soil if not disposed of properly. The 

problem of disposal is compounded by the fact that consumers are urged to upgrade to new technology before their current 

devices wear out. 

II WORLDWIDE E-WASTE GENERATION STATUS 

 

Technology plays an eminent role in our day-to-day lives and many people constantly strive to own the latest modern and 

shiniest gadgets. But what happens to the devices once they're no longer up-to-date? Some are sold, some are properly recycled, 

but many just end up as undocumented e-waste. According to The Global E-waste Monitor 2017 [1], a report published by the 

United Nations University, the International Telecommunication Union and the International Solid Waste Association, 
humanity generated 44.7 million metric tons of e-waste in 2016, which is equivalent of almost 4500 Eiffel towers and 6.1 

kilograms per person. Figure 1 shows the top 10 countries generating E-waste in the world.  
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Fig.1.Countries generate the most electronic waste 

 

III STATUS OF E WASTE GENERATION IN ASIAN COUNTRIES 

 

The top growing waste in developed as well as in developing countries is E-Waste. The amount of E-waste generation in asia is 

given in figure.2. 

 
Fig.2. E-waste generation in Asian countries 

 

IV STATEWISE AND CITYWISE TOP 10  E- WASTE GENERATING IN INDIA 

 

The volume of E-Waste is expected to reach nearly 1.72 million MT by 2020. The present annual growth rate of E-Waste in 

India is about 7-10%. Figure 3 & 4 gives information about state wise and city wise E-Waste generation in India. [2,3] 

 
Fig.3. Top 10 E-Waste generating States in India 
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Fig.4. Top 10 E-Waste generating Cities in India 

 

V HEALTH AND ENVIRONMENTAL HAZARDS OF E-WASTE 

Many of the heavy metals present in the electronic gadgets are toxic and carcinogenic The materials are complex and have been 

found to be difficult to recycle in an environmentally sustainable manner causing health hazard. The impacts is found to be 
worse in developing countries like India where people engaged in recycling E-Waste are mostly in the unorganized sector, 

living in close proximity to dumps or landfills of untreated E-Waste and working without any protection or safe guards [4,5]. 

Table 1 shows an Effects of E-Waste constituent on health 

 

Source of E-Wastes Constituent Health effects 

Solder in printed circuit boards, glass 

panels and gaskets in computer 
monitors 

Lead (PB) 

 Damage to central and peripheral nervous systems, blood 
systems and kidney damage. 

 Affects brain development of children. 

Chip resistors and semiconductors Cadmium (CD) 

 Toxic irreversible effects on human health. 

 Accumulates in kidney and liver. 

 Causes neural damage. 

 Teratogenic. 

Relays and switches, printed circuit 
boards 

Mercury (Hg) 

 Chronic damage to the brain. 

 Respiratory and skin disorders due to bioaccumulation in 
fishes. 

Corrosion protection of untreated and 
galvanized steel plates, decorator or 
hardener for steel housings 

Hexavalent 
chromium (Cr) VI 

 Asthmatic bronchitis. 

 DNA damage. 

Cabling and computer housing 
Plastics including 

PVC 

Burning produces dioxin. It causes 

 Reproductive and developmental problems; 

 Immune system damage; 

 Interfere with regulatory hormones 

Plastic housing of electronic 
equipments and circuit boards. 

Brominated flame 
retardants (BFR) 

 Disrupts endocrine system functions 
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Front panel of CRTs Barium (Ba) 

 Muscle weakness; 

 Damage to heart, liver and spleen. 

Motherboard Beryllium (Be) 

 Carcinogenic (lung cancer) 

 Inhalation of fumes and dust. Causes chronic beryllium 
disease or beryllicosis. 

 Skin diseases such as warts. 

 

The environmental hazards caused by improper disposal of e-waste is  

 

1. Air Pollution: Burning of wires release hydrocarbons in the atmosphere.  

2. Water Pollution: Electronic devices contain toxic metals like mercury, lead and lithium, which when disposed of improperly, 
mixes with ponds, lakes and groundwater. Communities that directly depend on these sources of water then consume it 

unknowingly. These heavy metals are hazardous for all forms of living beings.  

3.  Soil Pollution: These heavy metals enter the food chain as they are absorbed by plants from the soil. These metals not only 

destroy the plants, but also are then consumed by other living beings, leading to a poisonous food chain. [4]. 

 

VI  CURRENT STATUS OF E-WASTE MANAGEMENT 

For the recycling of e-waste, India heavily depends on the unorganized sector as only a handful of organized e-waste recycling 

facilities are available. Over 95% of the e-waste is treated and processed in the majority of urban slums of the country, where 

untrained workers carry out the dangerous procedures without personal protective equipment, which are detrimental not only to 

their health but also to the environment. Recycling and treatment facilities require a high initial investment, particularly those 
fitted with technologically advanced equipments and processes [6]. For the dismantling of one computer piece, these workers 

only get Rs. 5 or 10. For such a small amount, workers ruin their lives [7]. Such ―backyard recyclers‖ do not have wastewater 

treatment facilities, exhaust-waste gas treatment, and personal health protection equipment [8]. Williams [9] observed that 

despite significant attention from the media and enactment of some national level trade bans (most notably, China and India), 

the problem is apparently worsening. Therefore, health risk assessments are also required for the analysis of the consequences 

and of inappropriate management of end-of-life electronic wastes in developing countries [10]. 

 

VII POLICY LEVEL INITIATIVES IN INDIA 

In view of the ill-effects of hazardous wastes to both environment and health, several countries exhorted the need for a global 
agreement to address the problems and challenges posed by hazardous waste. However, the policy level initiatives regarding E-

waste in India is quite rudimentary and needs immediate attention. Following are some of the policy level initiatives in India 

regarding E-waste.  

1 The Hazardous Wastes (Management and Handling) Amendment Rules, 2003 under the Schedule-3, E-waste is be defined as 

―Waste Electrical and Electronic Equipment including all components, sub-assemblies and their fractions except batteries 

falling under these rules‖. The definition provided here is similar to that of Basal Convention. E-waste is only briefly included 

in the rules with no detail description.  

2 Guidelines for Environmentally Sound Management of E-waste, 2008 was approved by Ministry of Environment and Forest 

(MOEF)  and Central Pollution Control Board (CPCB) by Government of India. It was classified the E-waste according to its 

various components and compositions and mainly emphasizes on the Electronic waste in India  

3 The E-waste (Management & Handling) Rules under the Environment Protection Act 2011 was notified  on 12th May 2011 

and became effective from May 2012. This rule has 6 chapters, 3 schedules and 6 forms.  The basic objective is to put in place 

an effective mechanism to regulate the generation, collection, storage, transportation, import, export, environmentally sound 

recycling, treatment and disposal of e-waste. This includes refurbishment, collection system and producer responsibilities 
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thereby reducing the wastes destined for final disposal. These rules are meant to be applied to every producer, consumer or bulk 

consumer involved in manufacturing, sale purchase and processing of electrical and electronic equipment, collection centers, 

dismantlers and recyclers of e-waste. Responsibilities of producers, collection centers, consumers, dismantlers, recyclers etc. are 

defined and incorporated in these rules [11].  

4. E-waste (Management & Handling) Rules  under the Environment Protection Act 2015 was notified on 10th June 2015 and 

came into effect from 1st October, 2016. The main objectives are same as mentioned in 2011, with some additions. Refurbishers 

(who repair used electrical and electronics equipment), dealers and producer-responsibility organizations (PROs) are some of 

the inclusions made in 2015. Another new feature that the rules have incorporated is the Deposit Refund Scheme. Under this, a 

portion of the sale price shall be retained by the producers and be refundable to consumers once the end-of-life products are 

channelized according to the prescribed methods [12].  

5. The E-Waste Management Rules, 2016 have recently been amended by the Centre; vide notification G. S. R. 261 (E), dated 

22nd March, 2018 to facilitate and effectively implement the environmentally sound management of e-waste in India. These 

amendments have been made with the objective of channelizing the e-waste generated in the country towards authorized 

dismantlers and recyclers in order to further formalize the e-waste recycling sector.The amended Rules revise the collection 

targets under the provision of EPR with effect from 1st October, 2017. By way of revised targets and monitoring under the 

Central Pollution Control Board (CPCB), effective and improved management of e-waste would be ensured. As per the revised 

targets of e-waste collection, 10% of the quantity of waste generated shall be collected during 2017-2018. Further, there shall be 

a 10% increase every year until the year 2023. After 2023, the E-Waste collection target has been fixed at 70% of the quantity 

of waste generation[13]. 

VIII SOLUTION FOR E-WASTE MANAGEMENT 

In industries, E-Waste management should begin at the point of generation. This can be done by waste minimization techniques 

and by sustainable product design.  Minimization of hazardous wastes should be at product design stage itself keeping in mind 

the following factors 

 A circular economy is one that is restorative and regenerative by design, and which aims to keep products, 

components and materials at their highest utility and value at all times, distinguishing between technical and biological 

cycles.  

 
Fig.5 Circular economy 

  Rethink the product design: Efforts should be made to design a product with fewer amounts of hazardous materials. 

For example, the efforts to reduce material use are reflected in some new computer designs that are flatter, lighter and 

more integrated. Other companies propose centralized networks similar to the telephone system. 

 Use of renewable materials and energy: Bio-based plastics are plastics made with plant-based chemicals or plant-

produced polymers rather than from petrochemicals. Bio-based toners, glues and inks are used more frequently. Solar 

computers also exist but they are currently very expensive. 
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 Use of non-renewable materials that are safer: Because many of the materials used are non-renewable, designers 

could ensure the product is built for re-use, repair and/or upgradeability. Some computer manufacturers such as Dell 

and Gateway lease out their products thereby ensuring they get them back to further upgrade and lease out again [3]. 

IX IMPORTANT E-WASTE MANAGEMENT COMPANIES IN INDIA 

Being increasingly dependent on technology has led to electronic waste reaching incalculable heights, and there is a dire need of 

an effective management solution for controlling this kind of waste. Day-to-day, new and better electronic goods are invented 

and released, hence rendering older versions outdated and obsolete. In search of getting the latest devices, people get rid of the 
old equipment without any second thought. Several valuable materials like gold, palladium, and copper are present in these 

products which can be acquired through some rigorous mining/recycling processes. According to Environment Protection 

Agency, recycling done for one million cell phones resulted in 35,000 lbs. of copper, 772 lbs. of silver, 75 lbs. of gold and 33 

lbs. of palladium. 

 E-Parisaraa Pvt. Ltd, India’s first Government authorized electronic waste recycler started operations from September 

2005,is engaged in handling, recycling and reusing of Waste Electrical and Electronic Equipment (WEEE) in eco 

friendly way. The initiative is to aim at reducing the accumulation of used and discarded electronic and electrical 

equipment’s, which most end up in landfills or partly recycled in a unhygienic conditions by backyard recyclers and 

then partly thrown into waste streams damaging the environment. The objective of E-Parisaraa is to create an 

opportunity to transfer waste into socially and industrially beneficial raw materials like valuable metals, plastics and 

glass using simple, cost efficient, home grown, environmental friendly technologies suitable to Indian Conditions [14].  

 Attero’s recycling, is the only unit which does the complete e-waste management process with its end to end e-cycling 

plant, zero dumping technology. Attero is a NASA recognized technology innovator, promoting eco-friendly reuse and 

recycling E waste. Wide range of services, include country-wide pick up, collection, tracking, logistics management, 

recovery, refurbishment, e-waste recycling and disposal [15]. 
 

X CONCLUSION 

 

The hazardous nature of e-waste is one of the rapidly growing environmental problems of the world. The ever-increasing 

amount of e-waste associated with the lack of awareness and appropriate skill is deepening the problem. A large number of 

workers are involved in crude dismantling of these electronic items for their livelihood and their health is at risk; therefore, 

there is an urgent need to plan a preventive strategy in relation to health hazards of e-waste handling among these workers in 

India. Required information should be provided to these workers regarding safe handling of e-waste and personal protection. 

For e-waste management many technical solutions are available, but to be adopted in the management system, prerequisite 

conditions such as legislation, collection system, logistics, and manpower should be prepared. This may require operational 

research and evaluation studies. 
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