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This paper tries to quantify the amount of E-waste generated in India with the related stakeholder 
involvement. Electronic waste (E-waste) or waste electrical and electronic equipments (WEEE), which is 
relatively a recent addition to the hazardous waste stream, is drawing rapid attention across the globe 
as the quantity being generated is rising rapidly. All electrical and electronic equipments (EEE), on 
completion of their useful life, contribute to the E-waste stream. However, the current estimation of the 
amount of E-waste generated in India is extremely hazy. In this paper, an attempt has been made to 
formulate an inventory of E-waste in the country in terms of both internal or domestic generation and 
illegal import. Different methods of estimation of E-waste have been evaluated. Furthermore, the paper 
tries to identify the whole range of diverse stakeholders involved in the generation of E-waste in the 
country. It has been observed that actual and reliable data on the generation of E-waste, both domestic 
and import of E-waste, is currently unavailable in India. Few studies have been conducted to identify the 
involvement of different stakeholders in E-waste generation in the country. Urgent needs arise to 
document the issues related to E-waste generation and management in the country in order to deal with 
this important and toxic waste stream. 
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INTRODUCTION  
 
At present, E-waste is mainly generated in countries of 
the Organization for Economic Cooperation and 
Development (OECD), which have highly saturated 
markets for electrical and electronic equipment (EEE) 
(Widmer et al., 2005). Although, the market penetration of 
EEE in industrializing countries is not very high, these 
countries show the fastest growing consumption rates for 
EEE, and thus large quantities of domestically generated 
E-waste would become part of the waste stream in the 
near future (ibid). Moreover, the global E-waste 
production keeps on changing due to the economic 
growth and the available technologies. Almost all the 
countries in the world, today, depend immensely on 
Information and Communication Technology (ICT) and 

other EEEs for their growth and development. As a result, 
new EEEs are introduced frequently in the global market. 
It implies that the amount of E-waste being produced will 
definitely increase in the near future. With new innovative 
technologies, the nature and mass of E-waste produced 
may change. As correctly put up by Robinson (2009), 
changes in technology will affect the global mass of E-
waste produced. For example, the mass of a laptop is 
much lesser than the mass of a desktop computer. 
Specific changes in the technology and the consumption 
habits will decrease the mass of global E-waste 
production, since consumers will turn to less weighed 
EEEs. For example, consumers will turn more to portable 
PC solutions having 1 to 3 kg average weight as 
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compared to the stationary computer weighing 25 kg. 

India is one of the fastest growing economies of the 
world. Although, the penetration of India’s market for 
consumer durables is substantially lower than that of 
developed countries, the size of India’s market in 
absolute terms is larger than that of many high-income 
countries (Sinha-Khetriwal, Kraeuchi and Schwaninger, 
2005). Emerging economies such as China and India are 
large generators of WEEE and have the fastest growing 
markets for electrical and electronic equipment (Widmer 
et al., 2005). The useful life of consumer electronic 
products is relatively short, and decreasing as a result of 
rapid changes in equipment features and capabilities 
(Kang and Schoenung, 2004). The country of India, 
today, is burdened with the colossal problem of E-waste 
which is either internally generated or illegally imported, 
causing serious problems to human health and 
environment. 

Since 1990, the first phase of economic liberalisation, 
the problems associated with E-waste in India have 
started manifesting (Wath, 2010). The Indian information 
technology (IT) industry has been one of the major 
drivers of change in the economy in the last decades and 
has contributed significantly to the “digital revolution” 
being experienced by the world. At the same time, it is 
responsible for the generation of the bulk of E-waste in 
the country (Pinto, 2008). The rapid uptake of information 
technology around the world coupled with the availability 
of new design and technology in the electronic sector is 
causing the early obsolescence of many electronic items 
used around the world today (Widmer et al., 2005). Till 
2006, the world's production of E-waste was estimated at 
20 to 50 million tonnes per year, representing 1 to 3% of 
the global municipal waste production of 1636 million 
tonnes per year (Robinson, 2009). In the year 2008, 
Ladou and Lovegrove estimated that one billion 
computers will stop working in the next five years. Short 
innovation cycles of hardware have led to a high turnover 
of devices. The lifespan of central processing units in 
computers dropped from 4 to 6 years in 1997 to 2 years 
in 2005 (Babu et al., 2007). Thus, with the decrease in 
the average lifespan of EEEs, planet Earth will certainly 
have to take the load of more and more volume of E-
waste in the coming years. 
 
 

Objectives of the research 
 
1. To identify the proposed methods for quantification of 
E-waste in India. 
2. To formulate an inventory of E-waste in India both in 
terms of internal generation and illegal import. 
3. To identify the stakeholders involved in the generation 
of E-waste in the country. 
 
 
METHODOLOGY  

 
Secondary sources of data like recent newspaper and journal 

 
 
 
 
articles, authentic internet resources, etc were evaluated for the 
purpose of this study. Through such resources, attempt has been 
made to formulate an inventory of E-waste in Indian context, which 
in turn helped in identifying the wide range of diverse stakeholders 
in the E-waste generation. Secondary sources of data were 
preferred in order to accommodate the current scenario and 
research related to E-waste in India which are highly dispersed and 
diversified. 
 
 
RESULTS AND DISCUSSION 
 
Proposed methods of estimation of E-waste 
 
The credit for conducting a pioneering study on the 
accumulation of E-waste goes to Carnegie-Mellon 
University (1991) (Saphores et al., 2009). It examines the 
waste stream generation of three products (personal 
computers, refrigerators and telephones) to develop 
design strategies that would foster the reuse, 
remanufacturing, or recycling of these items. A follow up 
study by Matthews et al. (1997) focuses on personal 
computers; it revises the assumptions underlying the 
1991 study to better reflect then market conditions 
(Widmer et al., 2005). The method of estimation 
developed again at Carnegie Mellon University by 
Matthews et al. (1997) based exclusively on sales data. 
Although it focuses only on computers, it includes the 
reuse and storage parameters for obsolete machines, 
which in reality delay their entry into the waste stream 
(Widmer et al., 2005). However, the model is only for the 
US and cannot be universally applied (ibid). 

However, in the due course of time, several methods 
have been suggested and used to estimate possible 
global quantities of WEEE. Lohse et al. (1998) described 
three estimation methods as follows (ibid):  

 
1. The “consumption and use method”, which takes the 
average equipment of a typical household with electrical 
and electronic appliances as the basis for a prediction of 
the potential amount of WEEE (used in the Netherlands 
to estimate the potential amount of WEEE); 
2. The “market supply method”, which uses data on 
production and sales figures in a given geographical 
region (used by the German Electrical and Electronic 
Industries Association to estimate WEEE) and 
3. The Swiss Environmental Agency’s estimates based 
on the assumption that private households are already 
saturated and for each new appliance bought, an old one 
reaches its end-of-life. 

In the first two methods, assumptions need to be made 
on the average life-time of EEE products as well as their 
average weight (from which to derive WEEE generation 
in tonnes) and under the third method, however, the 
assumption of the average life-time of the appliances is 
irrelevant, as it assumes a completely saturated market 
(Widmer et al, 2005). 

According to Robinson (2009), the contribution of an 
item to the annual E-waste production, E (kg/year) depends 



 
 
 
 
on the mass of the item, M (kg), the number of units in 
service, N, and its average lifespan, L (years). 
 
E = MN/L  
 
However, all the factors mentioned here are difficult to 
calculate. These factors may differ across different 
stakeholders and countries. For example, the lifespan of 
the same computer in an IT industry or at a household 
will drastically differ. Similarly, the useful life of the same 
electrical or electronic appliance in a developed and 
developing country will vary greatly. Hence to establish a 
country’s E-waste profile with the help of such 
calculations is a difficult task. Moreover, calculating 
global E-waste production requires information on the 
number of items in service (ibid). Such kind of data is 
generally available in rich countries, but not in poor 
countries. 

According to the United Nations Environment 
Programme’s (UNEP) Inventory Assessment Manual on 
E-waste (Volume I) (2007), the generation of E-waste or 
WEEE is defined by the consumption of EEE as both of 
them are directly proportional. In the model of “Phase 
wise Life Cycle of Electrical and Electronic Equipment”, 
mass/number of pieces of equipment bought and used by 
the consumers is considered. After a certain time span 
(average life time, t) the end-of-life goods are passed on 
for collection. It is assumed that in the consumption 
period no losses occur and no conversion of material 
takes place. The model does not consider the servicing of 
the equipment, the replacement of parts, etc. It has been 
assumed that the EEE purchased by a consumer will end 
up being WEEE or E-waste after a specific period of time. 

Therefore, Input = Output, where Input (t) = 
Mass/number of pieces of equipment bought by the 
customer (t). Output (t) = WEEE/ E-waste generated (t) 

Widmer et al. (2005) has truly pointed out that the 
results of WEEE estimation studies differ extensively and 
comparisons of the studies are difficult because both 
methods used and basic assumptions made differ from 
one study to another. Nevertheless, as argued by 
Ongondo et al. (2011), the reported global quantities of 
WEEE seem to be grossly underestimated.    
 
 
The Indian scenario on E-waste 
 
Due to the rapid developmental activities, countries like 
India, today, face a fast increasing load of WEEE 
originating from both inland and through illegal imports 
(Streicher-Porte et al., 2005). Moreover, as one of the 
fastest growing economies of the world, demand for 
consumer durables in the country has been on a rapid 
rising trend (Sinha, 2004). E-waste is one of the fastest 
growing waste streams in the world due to increasing 
“market penetration” in developing countries, 
“replacement  market” in developed  countries  and  “high  
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obsolescence rate”. In India, it has been argued that due 
to low market penetration rate in the past, the stock of 
EEE already put on the market has not been as large as 
that in OECD countries and the market of most products 
is far from saturated (Ongondoet al., 2011). According to 
Sepúlveda et al. (2010), in India, domestic E-waste is 
significant in addition to illegal imports. Over the last few 
decades, India has become a major destination for E-
waste exports from the developed nations. Moreover, 
Indians have been generating rapidly increasing amounts 
of E-waste domestically (Skinner, 2010).  
 
 
A review of E-waste generation in India 
 
Actual and reliable data on the generation, both domestic 
and import of E-waste, is not currently available in India. 
Several studies have been conducted by various 
agencies to devise an inventory of E-waste in the 
country. Most of these studies are based on the model of 
obsolescence of electronic products, which needs to be 
validated with the field data. 

The preliminary estimates carried out by National 
WEEE task force in 2005 suggest that total E-waste or 
WEEE generation in India is approximately 146,000 
tonnes per year (Wath et al., 2010).  Again, a survey 
conducted by the Central Pollution Control Board (CPCB) 
during 2005, estimated that 1.347 lakh MT of E-waste 
was generated in the country in the year 2005, which is 
expected to increase to about 8.0 lakh MT by 2012 (ibid).  

A more recent study by GTZ (Deutsche Gesellschaft für 
Technische Zusammenarbeit)-MAIT (2007) had put a 
much higher number of E-waste generated in India (ibid). 
It estimated the amount to be 3,30,000 tonnes

1
 for the 

year 2007. Complementing this, Cobbing (2008) put the 
estimation in India as 0.33 million tonnes of E-waste in 
2007. Wath (2010) has put the figures as 420,000 tonnes 
in the year 2009. Skinner (2010) argued that of the 
estimated 382,979 tonnes of E-waste generated in India, 
144,143 tonnes entered the waste stream in the year 
2007. However, the complexity of E-waste flows within 
India and inadequate record-keeping by industry 
participants make an estimation of the quantities of E-
waste within India difficult (Streiche-Porte et al., 2007). In 
India, E-waste is becoming a crucial waste stream in 
terms of both quantity and toxicity (Dwivedy and Mittal, 
2010). However, a persistent outlook of E-waste as a 
commodity causes an unwillingness to dispose of E-
waste immediately (Sinha, 2008). Brigden et al. (2005) 
have pointed out that as the expansion of the global 
market for electrical and electronic products continues to  
 
 
1 

The study carried out by GTZ-MAIT  in 2007  further estimates the total 

quantities of generated, recyclable and recycled E-waste to be 3,32,979, 

000, 1,44,43 000 and 19,000,000 kg, respectively. Further, the study 

conducted by GTZ-MAIT (2007) states that about 14 million mobile 

handsets had been replaced in 2007. 
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accelerate, the lifespan of the products is dropping, 
resulting in the corresponding explosion of electronic 
scraps. 

UNEP (2010) listed the equipment-wise E-waste 
generation in the country as over 100,000 tonnes from 
refrigerators, 275,000 tonnes from TVs, 56,300 tonnes 
from personal computers, 4700 tonnes from printers and 
1700 tonnes from mobile phones. A study limited to an 
examination of computers, mobile phones and televisions 
reckoned that 3,82,979 tonnes of E-waste were 
generated in 2007, 50,000 (approximately 13%) of which 
were imported illegally (Skinner, 2010). However, a major 
loophole in the data of most of the studies related to E-
waste generation is that it only includes equipment 
generated nationally. The import of the waste (both legal 
and illegal) which are substantial in emerging economies 
like India and China, were not considered. Sinha (2004) 
mentioned that from 1998 to 2002, there was a 53.1% 
growth in the sales of domestic household appliances, 
both large and small. Chatterjee and Kumar (2009) 
estimated that the E-waste processed in 2007 consisted 
of 12000 000 kg of computers and 7000 000 kg of 
televisions. As stated by Agarwal et al. (2005), the report 
by Toxics Link, a New Delhi based NGO, estimated that 
in India business and individual households make 
approximately 1.38 million personal computers obsolete 
every year. Schluep et al. (2009) stated that the amount 
of EEE (computers, printers, washing machines, mobile 
phones and TVs) put on the market in 2007 was 
estimated to be 823.6 K tonnes. In the same year of 
2007, the estimated domestic WEEE arising for 
computers, printers, washing machines, mobile phones, 
and TVs was 439 K tonnes.   

Despite the problem of domestic WEEE in India being 
relatively small until recently, it is postulated that the 
continual EEE market penetration and increasing 
consumer demand for EEE will soon change this situation 
(Manomaivibool, 2009). Assuming an Indian population of 
1.12 billion in 2007, Manomaivibool (2009) calculates the 
E-waste generation in India as 0.4 kg per capita. 
Nevertheless, although the per-capita waste production in 
populous countries such as India is still relatively small 
and estimated to be less than 1 kg E-waste per capita per 
year as shown above, the total absolute volume of WEEE 
generated in the countries is massive (Widmer et al., 
2005). The country tends to have the fastest growing 
markets for EEE, ones that are far from saturation 
(Streicher-Porte et al., 2005). For example, India had only 
82 television sets for every 1000 persons in 2001, as 
compared to 554 per 1000 persons in Switzerland. 
Contrarily, the active base of TV’s in India was 85 million 
as compared to only 4 million in Switzerland (Sinha, 
2004).  

Figure 1 shows the growth of some EEEs in India 
during the last six years. Consumer electronics, industrial 
electronics and communication and broadcast 
equipments show considerable growth during the last six  

 
 
 
 
years from 2005-2006 to 2010-2011. In the Indian 
scenario, the convergence of information, communication 
and entertainment is bringing new momentum in the 
consumer electronics industry. Changing life styles, 
higher disposable income and greater affordability is 
fuelling this growth. Consumer preference has shifted 
towards products and devices that come with smart 
technology, innovative designs and aesthetic looks. The 
growth of industrial electronics, which involves critical 
hardware technologies and systems with built-in 
software, could be attributed to the significant growth of 
electronics and IT industries in the country. It is a very 
challenging area which is multi-disciplinary in nature 
requiring high level of technical skill in designing systems 
for applications in a variety of industrial sectors of the 
economic growth and development. India has been 
emerging as an expert in this sector with a number of 
globally recognised IT industries rooted in the country. 
Likewise, information and broadcasting technology, as a 
key driver in the growth and development of the country, 
has observed a significant growth over the past few 
years.  
 
 
Personal computer (PC) obsolescence in India  
 
The Indian electronics industry has emerged as a fast 
growing sector in terms of production, internal 
consumption and export (Dwivedy and Mittal, 2010). 
Solid waste management, which is already a massive 
task in India, is becoming more complicated by the 
invasion of E-waste particularly in the form of computer 
waste as it contains a number of hazardous substances. 
India’s rate of PC obsolescence is growing dangerously. 
Of the nearly 8 million installed PCs in India, 2 million are 
either of the generation represented by the chip Intel 486 
or lower. As upgradation beyond a point becomes 
uneconomical and incompatible with new software, a vast 
amount of hardware will soon be added to the waste 
stream (Toxics Link, 2004). 

In India, the per capita PC ownership between 1993 
and 2000 has grown by 604% as against the world 
average of 181% during the same period (Sinha-
Khetriwal et al., 2005). The total PC base during this 
period has grown from an estimated 450,000 to 
4,200,000 PCs (Sinha, 2004). However, Dwivedy and 
Mittal (2010) stated that contrary to the world average of 
27 computers per 1000 people and over 500 computers 
per 1000 people in the US, India in the year 2004 had 
one of the lowest PC penetration rate at just 9 computers 
per 1000 people. Nonetheless, the size of India’s market 
in absolute terms is larger than most of the high income 
countries (Sinha-Khetriwal et al., 2005) and hence 
although considered among the countries with lowest PC 
penetration rate, the generation of E-waste in the form of 
computer-waste could be significant. For example, India 
had about 20 million computers in 2007 and 2.2 million 
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Figure 1. The growth of EEEs in India. Source: Annual Report, 2010-2011, Department of Information 
Technology, Government of India, n.d. 

 
 
 
computers had become obsolete in the same year 
(Chatterjee and Kumar, 2009). The growing level of 

affluence in the country ensures that the market potential 
will keep remaining high and there will be an  exponential  
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growth in the sales of electronics and electrical products 
(Sinha, 2004). The result of a forecasting activity 
conducted by Yu et al. (2010)  on the global generation of 
obsolete PCs shows that PCs generated in developing 
regions will exceed that of developed regions by 2016-
2018 and by the year 2030, the obsolete PCs from 
developing regions will reach 400-700 million units, far 
more than from developed regions at 200-300 million 
units. It is an interesting finding considering that the 
developing nations always fault the developed nations for 
rapid generation of obsolete electronics. 

Dwivedy and Mittal (2010) tries to evaluate the future 
trends in computer waste generation in India utilizing their 
first lifespan distribution and historical sales data. The 
results of the study indicate that in the year 2020, about 
41 to 152 million units of computers will become 
obsolete. 
 
 
E-waste generation in some of the major Indian cities 
 
A study was conducted in Hyderabad and Bangalore to 
access the generation of E-waste in the two cities by 
Environment Protection Training and Research Institute 
(EPTRI) and sponsored by World Health Organization, 
(WHO), India Country Office, New Delhi. The study has 
been carried out through field work in two cities: 
Hyderabad and Bangalore. The total E-waste generated 
in Hyderabad, due to computers, printers, television and 
mobile phones usage by 246 surveyed samples is 
36,027.90 kg and in Bangalore by 148 surveyed samples 
is 48,254.55 kg. The annual E-waste generation has 
been estimated for Hyderabad and Bangalore as 
3,263.994 and 6,743.87 MT, respectively from com-
puters, printers, television and mobile phones. The 
projected E-waste generation restricting to above items 
from house hold sector alone was 95,120 MT in 2009 and 
expected to reach 1,07,886 MT in 2013 in Hyderabad 
and 1,21,410 MT in 2009 and expected to reach 1,30,383 
MT in 2013 in Bangalore. However, no follow up studies 
have been found in the recent years if the projected 
generation of E-waste in the two cities in the year 2009 
has been complimented. Total WEEE waste generation 
in Maharashtra is 20270.6 tonnes, out of this Navi 
Mumbai contributes 646.48 tonnes, Greater Mumbai 
11017.06 tonnes, Pune 2584.21 tonnes and Pimpri-
Chinchwad 1032.37 tonnes. The GTZ (Deutsche 
Gesellschaft für Technische Zusammenarbeit) estimated 
the total amount of E-waste in India is about 3, 30,000 
tonnes in 2007 (GTZ-MAIT, 2007). 

MoEF (2008) stated that ten states generate 70% of 
the total E-waste generated in India. Maharashtra ranks 
first in the list of E-waste generating states in India 
followed by Tamil Nadu, Andhra Pradesh, Uttar Pradesh, 
West Bengal, Delhi, Karnataka, Gujarat, Madhya 
Pradesh and Punjab. Moreover, it has been reported in 
the document that sixty-five cities in India generate more  

 
 
 
 
than 60% of the total E-waste generated in India. Further, 
it listed ten major E-waste generator cities in the country. 
Among them, Mumbai ranks first followed by Delhi, 
Bangalore, Chennai, Kolkata, Ahmedabad, Hyderabad, 
Pune, Surat and Nagpur. Complementing this, a study 
conducted by MPCB (2007) states that Mumbai and 
Pune fall under the top ten cities that are generating 
maximum quantities and Mumbai alone generates 
maximum among all the cities of India.  
 
 
Import of E-waste into India 
 
The country has been one of the main destinations of 
used EEE and WEEE from OECD countries with an 
estimated 50 K tonnes of WEEE imported every year 
(Manomaivibool, 2009). Same figure was depicted by 
GTZ-MAIT (2007) which estimates that about 50,000 
tonnes of WEEE were imported to India every single 
year. India is becoming a big market for imported E-
waste. PCs imported to Delhi in 2003 were nearly 3,600, 
000 kg per year and studies predict that the nearly 
50,000 to 70,000 tonnes of E-waste is being imported 
annually to India (Chaterjee and Kumar, 2009). A study 
limited to an examination of computers, mobile phones 
and televisions reckoned that 382,979 tonnes (t) of E-
waste were generated in 2007, 50,000 t (approximately 
13%) of which were imported illegally (Skinner, 2010). Of 
the E-waste imported into India, it is estimated that 
approximately 80% is imported from the US, while the 
remaining 20% is predominantly imported from the EU 
(Skinner, 2010). Nonetheless, as the import of E-waste is 
illegal and E-waste is often shipped via third countries, it 
is unrealistic to expect these statistics to be exact. 
Anecdotal evidence on E-waste exported by USA to Asia 
reveals that substantial percentages of their E-waste 
moves quickly off-shore. What cannot be recycled readily 
or economically is sent to markets in Asia. 

In a report by Toxics Link (2004), at the recycling units 
in New Delhi (India) itself, 70% of the total electronic 
waste collected was actually exported or dumped by 
developed countries (Toxic Link, 2004). Most developed 
countries, find it financially profitable to send E-waste for 
reuse or recycling in developing countries (ibid). It is 
because the cost of recycling of a single computer in the 
United States is $ 20 while the same could be recycled in 
India for only US $ 2, a gross saving of US $ 18 if the 
computer is exported to India (Chaterjee and Kumar, 
2009).  
 
 
Involvement of stakeholders in E-waste generations 
 
There are a number of stakeholders involved in the 
process of generation of E-waste. Often in the case of the 
personal computers, TVs, etc. the consumers discard 
their old items for the sake of latest version, features and  
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Figure 2. Different stakeholders involved in the E-waste flow. Source: Borthakur, 2012. 

 
 
 
options to meet their present need. In India, the EEE may 
find more than one user, as the first user may resale or 
give the used EEE to their relative or friend for further use 
in case of domestic use. Some of the important 
stakeholders in relation to E-waste in India are shown in 
Figure 2. MoEF (2008) identified three levels of E-waste 
generation hierarchy in India which give rise to three 
types of stakeholders involved in the generation E-waste. 
According to the report, all the stakeholders in developing 
countries operate at three levels of E-waste or WEEE 
generation hierarchy described below. 
 
1. First level: Preliminary E-waste generators. 
2. Second level: Secondary E-waste generators. 
3. Third level: Tertiary E-waste generators. 
 
Here, the input to “preliminary E-waste generator” comes 
from formal organized market like manufacturers, 
importers, offices and organized markets, where E-waste 
from domestic consumers comes either in exchange 
schemes or as a discarded item. Therefore, the major 
stakeholders are scrap dealers/dismantlers who 
purchase E-waste from the first level in bulk quantities.  

These stakeholders have limited capacity of 
dismantling and are involved in trading of E-waste with 
“secondary E-waste generators”. The market between 
first and second level is semi formal, that is, part formal, 
while the market between second and third level is 
completely informal. Stakeholders falling under 
“secondary E-waste generators” have limited financial 
capacity and are involved in item/component wise 
dismantling process and segregation, for example, 
dismantling of CRT, PCB, plastic and glass from E-waste.  

“Tertiary level stakeholders” are the major stakeholders 
between second and third level and are metal extractors, 
plastic extractors and electronic item extractors. They use 
extraction process, which are hazardous in nature. 
Uncontrolled emissions are discharged in air and water 
during recycling, while the remaining WEEE/ E-waste 
fractions after recycling are dumped in open dump sites 
(MoEF, 2008). 

According to UNEP (2007), some of the major 
stakeholders, identified along the flow include importers, 
producers/manufacturers, retailers 
(businesses/government/others), consumers (individual 
households, businesses, government and others), 
traders, scrap dealers, dissemblers/dismantlers, smelters 
and recyclers. Along the flow, subsequently E-waste gets 
generated in at each and every level. In the context of 
India, the last three stakeholders in E-waste trade value 
chain consisting of E-waste processing, production/end 
products and a part of E-waste generation fall entirely in 
the informal sector (ibid). The remaining stakeholders fall 
partially or completely in formal sector. However, the 
scenario is changing with the evolution of formal E-waste 
recycling units in the country. The various stakeholders 
involved in the E-waste generation is described below 
with the inputs and insights from UNEP (2007). 
 
 
Manufacturers and Retailers 
 
The E-waste generated by the manufacturers and 
retailers include the products that fail quality tests. It also 
includes the products that are under the guarantee period 
as  replacement  items.   Whenever   such    replacement  
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happens, the replaced product end up as E-waste. The 
peripheral electronic and electrical items produced during 
the manufacturing of EEE add up as the E-waste stream 
produced by manufacturer or retailer. For example, in the 
case of computers, E-waste generated from this sector 
comprises defective IC chips, motherboards, CRTs, other 
peripheral items produced during the production process 
(UNEP, 2007).  

 
 
Imports 

 
Import of E-waste by some of the developing countries 
like China and India is a major concern. Over the last few 
decades, India has become a major destination for E-
waste exports from the developed nations. Huge 
quantities of E-waste like monitors, printers, keyboards, 
CPUs, typewriters, projectors, mobile phones, PVC wires, 
etc are imported to India from OECD countries in the 
names of charitable or reusable items (ibid).  

 
 
IT Industries 

 
It is a universally acceptable fact that IT companies are 
one of the largest generators of E-waste. Industries that 
provide IT services exclusively depend on the working of 
ICT and hence a large number of ICT equipments are in 
function in these industries. The field study conducted in 
Pune shows that almost 98-100% employees of these 
companies (especially in bigger companies like Tata 
Technologies Limited, Hewlett Packard and Tech 
Mahindra) are provided with personal computers. At the 
same time, hardwares are very frequently replaced in this 
sector because of the introduction of newer and modified 
versioned software every few months as the company 
always prefers the latest software version. Most of the 
times, old hardwares are not compatible with new 
softwares. The average life of computers in the IT giants 
was found to be four to five years. Hence, it could be 
concluded that the generation of E-waste in this sector is 
enormous. 

India is fast emerging as an IT hub of the world. 
Looking at the potential of India to be grown as an IT hub, 
large number of global IT giants has established their 
branches in the country. Many of such giants are still 
coming to the country. Cities like Bangalore, Pune and 
Hyderabad are the promising IT hubs within the country. 
Bangalore has even acquired the name as the “Silicon 
Valley” of India.  With the advent of IT industries, the pile 
of E-waste is growing at an alarming rate. However, till 
date, the management of E-waste in the country is 
rudimentary. No proper management measures are 
considered to address the ever increasing volume of E-
waste, India has the potential to soon become the “E-
waste hub” of the world. 

 
 
 
 
Public and private sector, government departments, 
corporate and business establishments 
 
The business sector (government departments, public or 
private sector, MNC offices, etc) was the earliest users of 
IT and IT products and today they account for a sizable 
amount of total installed ICT equipment (UNEP, 2007). 
The field study conducted in the banking sector in Pune 
shows that with the computerized banking system all 
across the country, today, the banks need to compulsorily 
set up a large numbers of computers in their branches. 
Similar to the IT sector, the incompatibility of old systems 
to cater for the present needs and requirements, prompts 
them to pass the obsolete electrical and electronic 
equipment to dismantlers/recyclers, who pick up these 
items based on auction or other standard business 
practices. 
 
 
Educational Institutes 
 
Right from the kindergarten stage to the university level, 
the use of ICT equipments is omnipresent in the schools 
across the country. The study conducted in the sixteen 
higher educational institutes in Pune shows significant 
use of computers. The use of computers in this sector is 
uprising at a rapid pace. 
 
 
Individual households 
 
Individual households contribute the least to the E-waste 
generation, being only 20% of the overall market (Toxics 
Link, 2004). However, it is on an increasing trend today. 
The field study in Pune shows that in the middle to high 
income group societies, the amount of E-waste 
generated is rising rapidly. People are attracted to the 
EEEs with new and modified feature. With the attractive 
and smart discount and exchange offers in the major 
Indian cities (which are advertised in the local news 
papers, local TV channels and other media), people are 
purchasing more EEEs. Moreover, a persistent view of E-
waste as a commodity causes reluctance among people 
to dispose of E-waste immediately (Sinha, 2008).  
 
 
Traders/scrap dealers/dissemblers/dismantlers 
 
These are very important agents in relation to E-waste. 
Most of the stakeholders here operate as a part of the 
informal sector. Hence, the amount of E-waste processed 
by them is extremely tricky to measure. These 
stakeholders are responsible for treatment of E-waste 
received from other stakeholders like importers, 
producers or manufacturers, retailers, consumers like 
individual households, businesses, government, etc. 
Scrap dealer or “kawariwalas” in India are responsible for  



 
 
 
 
collecting the E-waste. Immediately after securing E-
waste from various sources, scrap dealers decide which 
item ought to be dismantled and which to be retained for 
resale. This decision is based on the resale of second 
hand products. The not-to-be-resold WEEE/ E-waste 
item/components find their way to the store houses for 
dismantling. 

Rather than generating E-waste, these stakeholders 
are responsible for recycling and treating the existing E-
waste generated by other stakeholders. E-waste gene-
rated by these stakeholders includes all the peripheral 
electronic and electrical components produced during 
dissembling and dismantling activities. 
 
 
Recyclers/smelters 
 
Recycling activity is a major concern for the developing 
countries including India as most of such activities are 
carried in the informal sector with a lot of potential for 
environmental and occupational health hazards. Usually, 
these stakeholders are not concentrated in a single 
place, but spread over different areas, each handling a 
different aspect of recycling. The general practices 
observed in case of recycling in developing countries are 
open roasting, smelting and acid bath in informal sector 
to recover different metals. 

These stakeholders play important role in managing the 
E-waste and have negligible role in the generation of E-
waste. Whatever E-waste generated include peripheral 
electronic and electrical components produced during the 
recycling operations. 
 
 

Conclusions  
 
During the course of the study, it has been observed that 
E-waste or WEEE estimation studies differ extensively 
and comparisons of such studies are difficult because 
both methods used and basic assumptions made differ 
from one study to another. Moreover, there is lack of 
authentic data on global scenario of E-waste production. 
The situation is the particularly worrisome in Indian 
context. UNEP (2006) estimated the world's production of 
E-waste to be at 20 to 50 million tonnes per year. 
However, few studies have been done in the recent years 
on the global production of E-waste. Representative 
countries of all the five continents inhabited by humans 
are considered for the purpose of the study. It has been 
observed that in the non-OECD or developing countries 
production of EEE and thus E-waste is enormous. This is 
a major cause of concern as the E-waste management 
practices in these countries are still at an developing 
stage.  

Regarding the E-waste generation in India, it has been 
observed that although the penetration of India’s market 
for consumer durables is substantially lower than that of  
developed countries, the size of India’s market in 
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absolute terms is larger than that of many high-income 
countries (Sinha-Khetriwal et al., 2005). For example, 
India had only 82 television sets for every 1000 persons 
in 2001, as compared to 554 per 1000 persons in 
Switzerland. Contrarily, the active base of TV’s in India 
was 85 million as compared to only 4 million in 
Switzerland (Sinha, 2004). Emerging economies such as 
China and India are large generators of WEEE and have 
the fastest growing markets for electrical and electronic 
equipment (Streicher-Porte et al., 2005; Widmer et al., 
2005). The domestic demand for consumer durables in 
India has been skyrocketing (Sinha-Khetriwal et al., 
2005). It is evident from the study that the quantity of E-
waste generated in India is on rapid rise, both in terms of 
domestic or internal generation and illegal import. 
Nevertheless, as argued by Ongondo et al.  (2011), not 
only Indian but also the global quantities of E-waste or 
WEEE seem to be grossly underestimated. 

Major stakeholders involved in the E-waste production 
in India have been considered as a part of the study. The 
stakeholders involved in the generation of E-waste in the 
country were found to be Manufacturers and Retailers, 
Imports, IT Industries Educational Institutes, Public and 
Private Sector, Government Departments, Corporate and 
Business Establishments, Individual Households, 
Traders/Scrap dealers/Dissemblers/ Dismantlers, 
Recyclers/ melters. Among these Manufacturers and 
Retailers, Imports, IT Industries Educational Institutes, 
Public and Private Sector, Government Departments, 
Corporate and Business Establishments and Individual 
Households are the major contributors to the E-waste 
stream in the country. The remaining stakeholders are 
more significant in the management of E-waste. 

There is an urgent need to decide a strategy for E-
waste problem in developing country like India. UNEP 
(2010) report predicts that by 2020, E-waste from old 
computers in India will increase to 500%; from discarded 
mobile phones will be about 18 times high; from 
televisions will be 1.5 to 2 times higher; from discarded 
refrigerators will double or triple; than its respective 2007 
levels. Considering the growth rate, studies show that the 
volume of E-waste will reach nearly 0.7 million MT by 
2015 and 2 million MT by 2025.  

The lack of authentic and comprehensive data on E-
waste in India is further exaggerating the problems 
associated with E-waste management in the country. 
Although, various State Pollution Control Boards have 
initiated the exercise to collect data on E-waste 
generation (MoEF, 2008), such exercises are not 
practiced with utmost sincerity.  
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