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Abstract
Electronics Waste or E-waste is a collective name for discarded 
electronic devices that enter the waste stream or nearing the end of 
their “useful life”. It consists of obsolete electronic devices such 
as computers, monitors and display devices, telecommunication 
devices such as cellular phones, calculators, audio and video 
devices, printers, scanners, copiers and fax machines besides 
household equipments such as refrigerators, air conditioners, 
televisions and washing machines. The biggest concern with 
E-Waste is the presence of toxic materials such as lead, cadmium, 
mercury and arsenic, toxic flame-retardants, printer cartridge inks 
and toners that pose significant health risks. Recycling and reuse 
of materials are potential options to reduce e-waste. Recovery of 
metals, plastic, glass and other materials reduces the magnitude 
of e-waste. E-waste contains plenty of precious materials like 
gold, copper, nickel, aluminum, tin etc. These materials have 
reasonable price in the market that makes recycling beneficial for 
stakeholders. This paper present here provides financial flows of 
E-waste formal recycling.
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I. Introduction
Electronics waste (E-waste) is the fastest growing waste stream 
in this industrialized and urbanized world. In 80’s, the amount of 
waste generated was considered small enough to be diluted in the 
environment. With massive growth of electronics and hardware 
sector, the demand of the electronics products has been increased 
manifold. Faster change of technology in the electronics devices 
and availability of the improved products forcing the consumers 
to dispose the old one rapidly. This has generated e-waste at high 
rate. The major source of e-waste is the disposal of the hardware 
and electronic items from Government offices, public and private 
sectors, academic and research institutes [1]. Household consumers 
are also contributing significant volume of end-of-life electronics 
products. In the developed countries this situation is not so grim 
, as the laws are adequate to take care of the stocking, disposal 
and landfilling of the end-of life electronics products. Moreover, 
availability of skilled recyclers and adequate technologies in those 
countries make the e-waste recycling a profitable business.
With the development of technology, the lifespan of Electrical 
and Electronic Equipments (EEE) is decline. The life span of 
computers has decline from 4.5 to 2 years in the period 1992 to 
2005, thus generating large amount of e-waste to the extent of 20-
50 million tones/ year in the world [1]. According to a recent study 
by Toxics Link, the life of a computer in India has fallen from 7 to 
3–5 years. Due to lack of proper technology for the recycling of 
Waste Electrical and Electronic Equipments (WEEE), all around 
the world, the amount of generation of WEEE is increasing rapidly 
and comprises about 5% of all the solid waste [2] . In India also 
demand and supply of EEE increases at a tremendous rate.. Fig. 
shows that mobile subscriber in India increases from 90 million 
to 433 million during the period 2006-11 and expected to touch 
900 million in 2015-16 [3].

Fig. 1: Number of Mobile Subscriber in India (Millions)

The e-wastes contain valuable, precious and hazardous elements 
viz. iron, copper, gold, silver, cadmium, mercury etc[4]. In order 
to meet the environmental norms for hazardous waste disposal 
and conservation of natural resources around the world, there is 
a growing concern for the safe recycling of e-waste. Recycling 
of e-wastes is carried out by the formal and non-formal sectors 
for the recovery of valuables and disposing of wastes. In India, 
participation for recycling of e-wastes by non-formal sector is 
about 95% and that of formal sector is 5%. The greater share of 
unscientific handling of e-waste recycling by non-formal sector 
causes serious threat to the environment due the emission of 
dioxine, furan and other harmful gases along with element viz. 
lead, cadmium, mercury etc. The availability of huge amount of 
e-wastes and environmental concern attributed development in 
handling and recycling technology in India and other countries 
[5]. Some operating or proposed industries for the recycling of 
e-waste in India are the following companies: Attero Recycling 
(Delhi), M/s Earth Sense Recycle Pvt. Limited (Haryana), M/s 
E-Parisara Pvt.Limited (Karnataka), M/S Eco Recycling Limited 
(Maharastra). These industries are operating ewaste centers in 
different parts of India viz. Delhi, Karnataka, Chennai, Bangalore 
and Mumbai. Various R&D work have been proposed for the 
development of e-waste recycling processes. 

II. E-Waste - An Opportunity
Recycled energy is the energy saved or converted into usable 
products by simply handling the E-waste in the right manner. 
Every unused electrical item contains valuable resources and 
energy that you are unthinkingly throwing away. Despite its 
common classification as a waste, disposed off electronics 
are a considerable category of secondary resource due to their 
significant suitability for direct reuse (for example, many fully 
functional computers and components are discarded during 
upgrades), refurbishing, and material recycling of its constituent 
raw materials. Reconceptualization of e-waste as a resource thus 
pre-empts it’s potentially dangerous qualities. E-waste processing 
systems have matured in the recent years following increased 
regulatory, public and commercial scrutiny. Part of this evolution 
has involved a greater diversion of e-waste from energy intensive, 
down-cycling processes (eg. conventional recycling) where 
equipment is reverted to a raw material form. This diversion 
is achieved through reuse and refurbishing. The environmental 
and social benefits of reuse are several: decreased demand for 
new products and their commensurate requirement for virgin 
raw materials (with their own environmental externalities not 
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factored into the cost of the raw materials) and larger quantities 
of pure water and electricity for associated manufacturing, less 
packaging per unit, availability of technology to wider swaths 
of society due to greater affordability of products, and less use 
of landfills.In a time of growing oil prices and climate change 
concerns, recyclable energy sources are an adequate solution and a 
compelling opportunity. All the energy saved helps to lower down 
our CO2 emissions and strengthen a crumbling environment.

III. Composition of E-Wastes
E-waste contains more than 1000 different substances, including 
considerable quantities of valuable materials such as precious 
metals as listed below.

A. Precious Metals
Au (gold), Ag (Silver), Pd (Palladium), and to a lesser extent Pt 
(platinum)

B. Base Metals
Cu (copper), Al (aluminium), Ni (nickel), Sn (tin),Zn (zinc), Fe 
(iron), etc.

C. Special Metals
In (indium), Bi (bismuth), Sb (antimony), Se (Selenium), 
Hazardous Metals - Hg (mercury), Be (Beryllium), Pb (lead), 
Cd (cadmium), As (arsenic), etc.

Iron and steel are the most common materials found and account 
for almost half of the total weight of E-wastes. Plastics are the 
second largest component by weight representing approximately 
21% and Non-ferrous metals, including precious metals, represent 
approximately 13% of the total weight of Ewastes (with copper 
accounting for 7%). Toxic substances and other harmful substances 
are usually concentrated in printed circuit boards. In terms of 
volume, however, the glass fraction outweighs all other flows. 
The metal flows split into ferrous metals (the second largest group 
of the whole system), aluminium, and copper and mixed and 
precious metal flows.    

Fig. 2: Compostion of Materials in Computer in kgs 

IV. Estimated Profit of Formal Recycling of E-Waste in 
Computer
Estimated financials for recycling of 5 tonnes of E-Waste 5 tonnes 
of computer waste: 5000 kgs/27.2 Kgs (wt. of one component) 
= 183 nos.

Thus, taking a very conservative estimate of the materials 
recovered, total value of the recoverable materials from 183 
computers will be Rs 2,88,108
The input cost of 183 computers (from various market sources) 
is approx. 183 x 600 (inclusive of the logistics) = Rs. 109800. 
Therefore difference: output–input = Rs. 1, 78,308

V. Conclusion
E-waste is growing rapidly in India. Hence recycling is the biggest 
opportunity for stakeholders but they need proper formal recycling 
methods than informal. As seen above 183 computers is recycled 
which makes a net profit of Rs. 1, 78,308 .So E-waste recycling is 
a opportunity for companies, private agencies and stakeholders. 
Also with formal recycling Problems like environment pollution, 
landfilling, toxins, hazardous gases should be minimized.
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