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The Executive Summary
MoEF & Climate change, Government of India with the assistance of the
World Bank is implementing the Capacity Building for Industrial Pollution
Management Project (CBIPMP). The objective of the project is aligned with
the endeavor of the GOI to establish a National Program for Rehabilitation of
Polluted Sites (NPRPS) as a framework for scaling up the clean-up and
rehabilitation of polluted sites and facilitate the reduction of environment
and health risks associated with legacy polluted sites.
Telangana State Pollution Control Board (TSPCB) is the Special Purpose
Vehicle for the Telangana State to implement the project in the state. Under
the CBIPM project a study entitled “Inventorisation of e-Waste in the State of
Telangana”. The purpose of the study is to carry out the Inventorisation of the
e-Waste in the Telangana State. The basic objective of the state is to have
reliable data for effective management of the Waste Electrical and Electronic
Equipment (WEEE) in the state.

This Inception Report is prepared as an initiation of the project study and
first of its activity of project entitled “Inventorisation of e-Waste in the State
of Telangana”. This Inception Report defines the activities of the project in
the future span of the contract signed.
The methodology followed for the project framework is based on the
guidelines mentioned in the ‘E-Waste Inventory Assessment Manual Vol-1’
compiled and published by ‘International Environmental Technology Centre’
(IETC) part of “United Nations Environmental Programme” (UNEP), Osaka.
This model study is a maiden attempt of its kind, developing a procedure to
conduct inventory of e-waste. Most of its work is with respect to the
European Union (EU) countries, some parts of South-east Asia, Japan and
China. India is a vast country with heterogeneous weather conditions, human
culture, physiographic habitats, behavior, needs, comforts and socioeconomic conditions. Hence, may require some modifications depending on
the ground conditions while utilizing the above model.
The Telangana state is an ideal example in the country for socio-economic and
demographic diversification; where the state has highly developed capital city
1
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Hyderabad and developing municipal corporations/municipalities of Greater
Warangal, Karimnagar, Nizamabad, Khammam, Nalgonda and juvenile
underdeveloped, inaccessible rural areas with rich traditions amidst Socioeconomic barriers. The Cities and some municipal towns in Telangana State
show high degree of cosmopolitan trait while the people in rural areas are
very conservative and economically conscious.
Ministry of Environment & Forests (MoEF) notified e-waste (Management
and Handling) Rules, 2011, which came into force w.e.f. 1.5.2012. The major
objective is to ensure ‘environmentally sound management of e-waste’, due
to its exponential growth.
Manufactures/Producers/Assemblers, Consumers/Bulk Consumers involved
in possession and processing of Electrical and Electronic Equipment(EEE) or
components specified in Schedule-1 (see Annexure-1), apart from Waste
trading collection centers, Dismantler and Recycler of e-waste.
The Objective of this exercise is Primarily to Develop Methodology for
‘Inventorization of e-waste’ as per UNEP manual (Volume-I) for the ‘State of
Telangana’ and to bring out e-waste estimations and the annual increase
identifying and quantifying the Manufacture/production, sale, purchase and
processing of EEE in the specified locations of the State of Telangana.
Secondly, the Waste Electrical and Electronic Equipment (WEEE) generating
consumer/bulk consumers, collection centers of e-Waste, dismantlers of
electrical / electronic equipment, processors /recyclers of e-Waste in the
major cities and municipal areas are studied by enumerating with suitable
statistical sampling and survey methods.
The study will be done in entire state to quantify e-waste from
Manufacture/Production, Sale, Purchase and Processing of Electronic and
Electrical Equipment.
Further, the study will be done in Hyderabad (HMDA), Greater Warangal,
Karimnagar, Nizamabad, Khammam municipal corporation areas; Nalgonda
Municipal area and some rural areas where WEEE is generated viz.,
Consumers/bulk consumers, collection centers of e-Waste, dismantlers of
electrical/electronic equipment and processors/recyclers.
2
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Further, the objective is to identify various stakeholders in the e-waste trade
and consumer value-chain and evaluate the capabilities of existing
stakeholders and infrastructure for reuse, recycling and disposal of e-waste in
an environmentally sound manner.
Mapping the location of the stakeholder using GPS to plot the unit locations
on the revenue boundary maps is one of the important application and
output in this study. The maps are initially intended at 1:25,000 scale.
However, further it is scalable to larger scale i.e., 1:10,000as per the future
needs if any. The time period for completion of this project is 12 months. This
can be achieved as per the identified guidelines and procedures. But, based
on the work initiated and survey for primary information and the secondary
data logged by the project team, the time period may be reviewed after 6
months and if required the schedule may be extended facilitating the smooth
completion of the work.
The End results are going to be very useful as the study is primarily meant to
develop an Inventorization of e-waste in the Telangana state and bring out
the facts for e-Waste in a systematic way for the first time for the current
year. Secondly, the study will become a baseline study for e-waste estimation
and projection of e-waste for the coming years is possible for Government for
effective management in an environmentally sound manner.
The first chapter gives information on history of electronics development in
India in general and the State of Telangana in particular. The First Prime
Ministers vision about the Electronics, Space and Defense development is
discussed. The later Prime Ministers of India and their contributions are also
reviewed.
The reason of development of electronic industry and world renowned
electrical and electronic installations in and around Hyderabad is discussed
giving their year of establishment. The estimations of e-Waste found earlier in
different studies are taken as base figures and explained how the electronic
industry increased manifold and thereafter, what the e-waste is and how it is
piling up in India is given. The sampling methodology fit for the present study
is discussed. The Market Survey Method is explained.
3
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1.0

The Introduction

1.1 Background
WEEE inventory relates to the time scale evolution of ‘Technology’ in India.
Development is an unending process for the prosperity and comfort of
mankind. Science and Technology has coherently interrelated to human
civilization. Several new inventions in science took place in between 16th to
19th century which paved a stilt development of technology for the people
of 20th Century. It may be vaguely concluded that the major component of
research can be identified as science and the utility part of science to
mankind is treated as Technology. In other words “Industrial Revolution”
had made people to use the technology for better quality of life in every
aspect.
The end of World War-II (1949) is said to be the initiation of world
development. The later part of 1960s experienced real inception of
technology. Subsequent developments in Electronics brought vast changes
in quality of life, world economy and human prosperity.
Our first Prime Minister ‘Pandit Jawaharlal Nehru’ had said in 1961 that
‘the pace of change in the world was greater due to new avenues opening
out with the application of electronics, atomic energy, etc’ (RajyasabhaReport, June, 2011). Our Nation kept pace with Space and Defense
Technologies fully controlled by the Central Government. This witnessed
the raise of Electronic Industry in India from the year-1965.
Later, Hon’ble Prime Mister Smt. ‘Indira Gandhi’ constituted a commission
on Electronics for the first time with scientists and engineers and marked
up it as ‘Vital Industry’ (Rajyasabha-Report, June, 2011). This commission
promoted electronics and it was followed by developments in ‘consumer
electronics’ mainly with transistor radios, black & white televisions,
calculators and other audio products.
It is a very remarkable time where the consumer electronics was brought
under the purchase capacity of common man by the 7th Prime Minister of
India, Mr. Rajiv Gandhi (Rajyasabha-Report, June, 2011). He appointed Mr.
4
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Sham Pitroda to bring revolution in Telecommunication Electronics which
shaped into ‘C-Dot’ (Centre for Development of Telematics) in 1984.
Today’s revolution in ‘Indian telephony’ is the outcome of their vision and
effort only.
It is not out of place to remember Sri Pamulaparthi Venkata Narasimha
rao, from Karimnagar of Telangana, who served this country as 10th Prime
Minister of India (1991-96) brought several reforms in Indian Customs
duties. He visualized that everybody in this country could have a personal
computer and a CTV by bringing down the customs duty from 300% to 10%.
Television set is very common household item and is like a basic need;
while, possessing two or more sets of televisions, desktops and Laptops is
quite common in urban residents.
Advanced electronic gadgets in human entertainment, edutainment and
enlightenment categories are pouring in to consumer market and lots of
Electronic display Systems are used for advertisement in the public places.
For the last one decade, household electronics of wide array and
applications are flooding into market.
In the last 10 to 12 years, every average Indian consumer experienced the
technology from Black and White TV Chatter Box to Virtual Television
passing through the evolution ladder of CTV, Plasma TV, LCD, LED, 3D, 4D,
5D, and Projection TV.

1.2 e-Waste ‘The Definition’:
The e-Waste is as defined by Swiss Federal Laboratories for Materials
Science and Technology (Empa):
“Waste Electrical and Electronic Equipment’ (WEEE) - is
the term used to describe old, end-of-life or discarded
appliances using electricity”.

5
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"e-waste" is used as a generic term embracing all types of waste containing
electrical and electronic equipment or components that are obsolete or
irreparable contains both valuable materials as well as hazardous materials
and

heavy

metals.

viz.,

Lead(Pb),

Chromium(Cr),

Cadmium(Cd),

Vanadium(V), Manganese(Mn), Nickel(Ni), Strontium(Sr), Barium(Ba),
Iron(Fe), Copper(Cu), Gold(Au), Zinc(Zn), Titanium(T) , Aluminum(Al),
Glass(Si) etc.

Besides these, plastic, rubber components are found as

insulators. Some of the heavy metals oxidize easily and leach into surface
soil or water-bodies. The flames of the plastic contain dioxins.
As per the ‘Basel Convention’, Copenhagen (1992),
“Any Electrical or Electronic Device unserviceable,
irreparable, stored for more than a year, not functioning
at 100% capability of originally intended, obsolete are
considered as e-Waste”.
The EEE stored for longer period may serve as stand-by equipment to the
one which is in use. Secondly, it’s use is minimized since equipment
demands servicing or not working at all. In this context the equipment may
complete its life span or may become obsolete or it is dead and not
serviceable, either of the situation it is considered as ‘e-Waste’ only.

1.3 The Present Scenario
Waste from Electrical and Electronic Equipment (WEEE), in short ‘e-waste’,
has been identified as the fastest growing waste stream in the world.
According to studies by the United Nations, anywhere between 20 and 50
million tonnes of e-waste are generated globally, an amount growing at a
rate nearly three times faster than the overall municipal solid waste stream
(Osibanjo, 2009). Nexus-Ethiopia carried out an exercise on e-waste
management in four cities as per the guidelines of UNEP documentation. It
6
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looks to be the first of its relevant study as it experiencing e-waste dumps
in the 4 cities of Ethiopia viz. Addis Ababa, Bahirdar, Diredawa and
Hawassa. Addressing the global impact of e-waste by Karin Lundgren
(2012) from International Labor Organisation (ILO), Geneva, it is estimated
that global e-Waste generation is 40 million tons a year (Mathias Schluep,
July, 2009).
The life span of a Consumer Electronic Device is reduced to bring out the
gadget in competitive pricing. The market research studies revealed that,
the more and more gadgets are becoming unserviceable due to this fact.
They pile up as Electronic-Waste (e-Waste) in i) offices due to lack of
effective disposal procedures; ii) in homes due to lack of mindset and
attitude; iii) manufacturers, repairers, refurbishers and recyclers disposing
off the e-waste in disorganized methods.
In India, IT industry has promoted both software and hardware segments
and become leader in the world. The uses of EEEs in information and
telecommunication technology have been enhanced by manufactures and
marketing agencies manifold resulted in a huge infrastructure expansion in
this country. The new technology needs new compatible infrastructure
replacing the old one in a very short duration of time. In view of that, EEEs
installations have increased and a huge quantity of e-waste has been
generated due to obsolescence. The computers, televisions, servers, music
systems, mobile phones, refrigerators, air-conditioners, medical
equipments and their respective assemblies are the major contributors of
e-waste in this country. There may be some more obvious reasons behind.
The flow of the substances from e-waste into air, water or land is rapidly
causing threat to the human life, health and environment due to the
presence of toxic and hazardous substances like mercury, lead, cadmium,
chromium etc. Hence, ample care to be taken when e-waste is handled for
recycling or recovery.
1.3.1 The ‘Basel Convention’
e-Waste generated in developed countries were being dumped into
Secondhand markets in India, Africa etc. The Traders/Refurbishers and
7
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Dismantlers are misusing Indian Custom regulations and finding loopholes
and making e-waste a lucrative business at the stake of public health. Now,
there is ban on import of such used electronic equipment and Chinese 3rd
party goods. However, traders are taking advantage of cross-boarder
infiltration, loopholes in the import acts and inadequacies in inspection of
goods at Indian Customs and uninterruptedly importing e-waste in
different name and form (Rajyasabha-Report, June, 2011).
In 1992 UNEP and other participating countries held a conference in Basel
and ‘Basel Convention’ resolved some sanctions on transboundary issues
of Electrical and Electronic waste. UNEP was on the task for all these years
bringing awareness internationally on environmental pollution in general
and e-waste in particular.
1.3.2 Status of e-Waste in India
A recent study by The Associated Chambers of Commerce and Industry of
India (ASSOCHAM) estimated about 93.5 million tons of ‘e-waste’ globally
for the year 2016. The e-Waste inventory based on the obsolescence rate
in India for the year 2005 has been estimated to be 1,46,180 tons which is
expected to exceed 8,00,000 tons by 2012 (MoeF-Guidelines, 2008). The
major 70% of e-waste is being generated by ten states in the country
(Rajyasabha-Report, June, 2011). Maharashtra, Tamil Nadu, Andhra
Pradesh, Uttar Pradesh, West Bengal, Delhi, Karnataka, Gujarat, Madhya
Pradesh and Punjab are the 10 major states producing ‘e-waste’. The
approach for e-Waste estimation and the calculation is ambiguous. The
estimations for current periods are all anticipated but not very
authenticated.
An assessment, carried out in India under an EU Asia Pro Eco Project in
2007, by the Manufacturers Association of Information Technology (MAIT)
and ‘Deutsche Gesellschaft fuer Internationale Zusammenarbeit’ (GIZ)
GmbH, quantified e-waste generation to approximately 330,000 MT. It was
expected to touch 470,000 MT by 2011.

According to UNEP Manual (2007), the increased growth rate of the IT and
8
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electronics industry in India is propelled by increased consumption of
electronic items and IT hardware. The increased consumption pattern leads
to an increased obsolescence rate of these products, which will result in
the higher generation of electronic waste (e-waste). It is estimated about
1.38 million personal computers (PCs) will be obsolete from the business
sector and individual households in this country as reported by the Basel
Action Network (BAN), WA, and Toxics Link, India (2012). The growth rate
of IT industry was 42.4% between 1995 to 2000 (MoeF-Guidelines, 2008).
And now it is 400 times higher. Table:1 gives the rate of e-Waste
generated year after year in USA for the period 2000-2012.
TABLE : 1

Among the top ten cities generating e-waste, Mumbai ranks first followed by
Delhi, Bangalore, Chennai, Kolkata, Ahmadabad, Hyderabad, Pune, Surat and
Nagpur The contribution of households in e-wastes is very less i.e. 15 % only
(Rajyasabha-Report, June, 2011), while Government, public and private
sectors are the main sources of e-wastes which amounts 70 % of the total ewaste generated in India. Based on Consumer Voice, 2009, the e-waste
estimations are given in the Table-2.
9
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Table:2

Transboundary movement of e-waste is primarily profit driven. Recyclers
and waste brokers are taking advantage of lower recycling costs in
developing economies. For instance, labor cost in China is $ 1.5 /day
(Rajyasabha-Report, June, 2011)
It is estimated that up to 80 per cent of all e-waste sent for recycling in
developed countries ends up in informal e-waste recycling sites in
developing countries, primarily in Africa and Asia jeopardizing people’s
health and the environment (Ted Smith, 2006). Between 1994 and 2003,
about 500 million personal computers containing approximately
718,000 tonnes of lead, 1,363 tons of cadmium and 287 tonnes of mercury,
reached their end-of-life (Ted Smith, 2006). Approximately 40 per cent of
the heavy metals found in landfills come from electronic waste (Montrose,
2011). Table: 3 shows the e-Waste Estimations (see chapter 4.1).
An Indian market Research Bureau(IMRB) survey of ‘E-waste generation at
Source’ in 2009 found that out of the total e-waste volume in India,
televisions and desktops including servers comprised 68% others 27%;
Imports and mobile phones comprised of 2% and 1% respectively.

10
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1.3.3 Status of e-Waste in Telangana
The Government of Telangana is planning to make Hyderabad as the hub of
Electronic System Design and Manufacturing (ESDM) in Maheswaram
Science Park in an extent of 310 acres (Ministry of IT, Electronics and
Communications Department, Telangana). It promotes use of electronic
equipment manifold and subsequently turnout in later part as e-waste.
An estimated e-waste in Hyderabad, the Silicon capital of India is at
3,263.994 MT (95,120 Kgs) from computers, printers, television and mobile
phones (EPTRI report in two cities Hyderabad & Bangalore, 2010). The
break up is as follows: 3111.25 MT from computers, 86.46 MT from
printers, 61.0 MT from televisions and 5.284 MT from mobile phones. The
total e-waste projection for Hyderabad with a population of 74.42 lakh was
98,163 kgs in 2010, waste generated from computers, televisions and
mobile phones are 42,869 Kgs, 53,581 Kgs and 1,713 Kgs repectively. At the
same time with a projected population of 81.8 lakh, the total e-waste
volume is expected to reach 1,07,886 kgs by the year 2013, including
47,117 Kgs , 58,890 Kgs and 1,881 kgs from computers, televisions and
mobile phones respectively.
EPTRI has conducted another survey in Hyderabad in the year 2011 and
had estimated an amount of 3739.82 MT e-Waste for four products
(computers, televisions, printers and mobile phones in each stakeholder
segment for the year 2010. The projections for the years 2011-2015 are
4285.77 MT, 4922.33 MT, 5674.26 MT, 6548.5 MT, 7567.22 MT
respectively.
1.3.4 The EEE Establishments in Telangana.
The State of Telangana had several important Government installations in
Electronics and Electrical Domain. In 1967 Government established
Electronics Corporation of India (ECIL) in India under the able guidance of
Dr A.S.Rao, who was a versatile Technocrat in Hyderabad. ECIL expanded
its activity in several parts of India developing indigenous electronic
equipment in defense, space, security, telecommunications, general
computing and consumer electronics domain.
11
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Defence Research & Development Organisation (DRDO) has several units in
Hyderabad. Defence Electronics Research Laboratory (DERL) was
established in 1961 to meet the electronic equipment for war-front.
Research Centre IMMARAT (RCI) is considered as the avionics hub of DRDO.
ANURAG (Advanced Numeric Research & Analysis group) as established BY
DRDO in 1988 in Hyderabad to custom design and develop advanced
computing systems and software for numerical analysis and other
applications. Establishment of Bharat Heavy Electrical Limited (BHEL)
under Public sector is a major milestone. BHEL is internationally known and
good at designing and manufacturing of Heavy electrical equipment in
Ramachandrapuram, Hyderabad.
Notwithstanding the manufacture sector, the software programming sector
has a direct influence on the electrical and electronic equipment use.
Hyderabad is a big hub in Telangana for software development. Wipro, Tata
consultancy Services(TCS), Tech Mahindra, Infosys, Accenture, IBM, Google,
iGate, Motorola, GE, no of BPOs., The important aeronautical and space
applications establishments like HAL & NRSC respectively, Defence
establishments like AOC, BDL several organization using huge number of
Desktops, Laptops, Printers, Security Equipment, and other electric and
electronic equipment all are tenable e-waste after its life time.
The growth rate of IT (Information Technology) industry was 42.4%
between 1995 to 2000 (MoeF-Guidelines, 2008). The use and dynamism of
EEEs for information and telecommunication technology have enhanced
manufactures and marketing agencies manifolds, resulting in a huge
infrastructure expansion in the country. The new technology needs new
compatible infrastructure replacing the old one in a very short duration of
time. In view of that EEEs in installations have increased manifolds in the
country and a huge quantity of e-waste has been generated due to
obsolescence. The report mentions that, Hyderabad (HDMA) alone is the
sixth largest generator of E-Waste in India amounting to 25000 MT of EWaste annually.
Guidelines for Environmentally sound management of e-Waste (As
approved vide MoEF letter No. 23-23/2007-HSMD dt. March 12, 2008) is
12
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strictly monitored by Central Pollution Control Board (CPBP). The UNEP
recommends “A scientific, safe and environmentally sound management
system, including policies and technologies, needs to be developed and
implemented”. Accordingly, Ministry of Environment & Forests (MoEF)
notified e-waste (Management and Handling) Rules, 2011, which came into
force w.e.f. 1.5.2012.
The rising levels of e-waste generation in India have been a matter of
concern in recent years. With more than 100 crore mobile phones in
circulation, nearly 25 per cent end up in e-waste annually. The Ministry of
Environment, Forest and Climate Change has notified e-waste management
rules, 2016, in which producers are covered for the first time under
extended producers’ responsibility (EPR).
India has emerged as the worlds’ second largest mobile market, but it is the
5th largest produce of e-Waste after USA (7.1 MT), China (6.0 MT), Japan
(2.2 MT), Germany (1.8MT). As per one preliminary study in 2014, it is
estimated that India could produce 1.7 million ton e-Waste.
The equipment imported in early days and electrical and electronic
products dumped into India in government as well as non government
sectors which or unserviceable and obsolete pose threat to India and
suffocating this country with WEEE. The used, refurbished and obsolete
equipment from developed countries for the purpose of secondhand use or
extraction of spare parts are being imported into China, India and Nigeria.
For the last 10 to 12 years our marketers imported millions of used CRT
monitors, Personal /Laptop Computers from developed countries (ToxisLink, 2014). Off-late, dumping of e-waste from European Countries (EU) is
under control, otherwise about 45% e-waste produced in EU was being
dumped into Asia and African continent only. In India 95% e-Waste is
recycled and it is handled in unorganized sector only (GTZ-MAIT,
November, 2007).
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1.4 The Toxic Components in e-Waste
The composition of e-waste imposes many challenges on the recycling
industry (Smith, Sonnenfeld & Naguib Pellow, 2006) as it contains many
different materials that are mixed, bolted, screwed, snapped, glued or
soldered together. Toxic materials are attached to non-toxic materials,
which makes separation of materials for reclamation difficult (BAN, 2011).
The composition of e-waste is changing with technological development.
The replacement of CRT monitors with LCD displays will reduce the
concentration of lead from CRTs; however, LCD displays contain mercury,
indium and zinc. Likewise, fiber optics, which may replace some copper
wires, can contain fluorine, lead, yttrium and zirconium. Rechargeable
battery composition has also changed dramatically, from nickel–cadmium
to nickel metal hydrides and lithium ion batteries (Robinson, 2009). In
addition, concerns are raised on the large amounts of epoxy resins, fibreglass, PVC, thermosetting plastics, lead, tin, copper, silicon, beryllium,
carbon, iron and aluminum, and the trace amounts of germanium,
tantalum, vanadium, terbium, gold, titanium, ruthenium, palladium,
manganese, bismuth, niobium, rhodium, platinum, carbon, americium,
antimony, arsenic, barium, boron, cobalt, europium, gallium, indium,
lithium, manganese, nickel, palladium, ruthenium, selenium, silver,
tantalum, molybdenum, thorium and yttrium (Chi, 2011). The Green Peace
Technology implementation in Electronic Industry is newer and encouraged
in the Industry.
Lead from the Cathode Ray Tubes (CRTs), Mercury from Batteries and Flat
Screen lighting components, Cadmium from Switches, Solder joints, old
pvc Cables & CRTs, Antimony from Metal solders and flames retardant in
casings, Polychlorinated Biphenyls (PCBS) do harm to nervous system,
Kidneys, skin rations, carcinogenic and suppression of the immune system
in humanbeings. The burning of the e-waste produce dioxins which are
very dangerous to inhale.
Kelvin Brigden, a green peace scientist from the bio-chemical laboratories
of University of Exeter, UK has analysed the waste water collected near
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about the electronic recycling workshops and found high concentrations of
heavy metals and hazardous chemical compounds which effect the liver,
kidneys and nervous system of the workers.
1.5

Challenges with e-Waste of India
The e-Waste is simply defined as ‘Waste generated from used electronic
devices and household appliances which are not fit for their originally
intended use and are destined for recovery, recycling and disposal’.
No control over the importers of secondhand electronic devices in to India.
Every airliner or Shipping Agency is trying to increase their revenue in
aircargos and ports respectively piling up imports of secondhand electronic
devices. Due to these facts the accurate estimates on e-waste dumped
into this country for reuse, refurbish or recycle are not enumerated.
Another important issue is that no institution is made responsible for such
vital data. Depending on cherry pickers, rag-picker, resellers, recyclers for
such vital data is ridiculous. According to a new UN report released in Bali,
Indonesia, a lack of government policy on e-waste, with no definite roles
and responsibilities for stakeholders, will not only harm the recyclers, but
will pose a serious threat to public health and environment in this decade.
By 2020, India’s e-waste from old computers will jump 500% from 2007
levels, whereas South Africa and China will witness a 200-400% rise in
computer-related waste, says the report. The rapidly growing mobile
telephony in India will take its toll by 2020 when e-waste from discarded
phones will grow 18 times from 2007 levels, a period during which China is
estimated to see a seven-fold rise in the electronic waste from mobile
phones. However, “lack of a dedicated e-waste legislation and high level of
corruption in law enforcement” are effective barriers to the transfer of ewaste technology in India, says the UNEP report.
Some entrepreneurs came up with novel idea of processing e-waste in
Bangalore, Calcutta, Delhi, Mumbai and Hyderabad. But none of these
organizations could address the quantities of e-waste in real time.
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2.0

The Objectives

2.1 The Objectives of the study
T he main aim of the project is to conduct a detailed inventorisation
with the objective to identify and quantify the Manufacture/production,
sale, purchase and processing of electronic and electrical equipment in the
specified locations of the state of Telangana. Further, the WEEE generating
consumer/bulk consumers, collection centers of e-Waste, dismantlers of
electrical / electronic equipment, processors /recyclers of e-Waste.
The market supply chain in the study area has to be documented with full
details. The top to bottom approach i.e cradle to grave (from production,
consumer and dismantling/recycling) shall need to be quantified with the
list of facilities and methods that are being employed to collect, dismantle
and recycling of the e-waste.
The Objectives of the present study are achievable as mentioned below:
Estimation of total quantity of e-waste for the EEE of the list of equipment
identified as in Schedule-1.
The Annexure-I indicates the schedule -1 EEE identified as the e-Waste
(Management & Handling) Rules, 2011 published in ’Gazette of India’ by
Central Pollution Control Board(CPCB) under Extraordinary Part-II, Section-3,
Sub-Section-(i), Govt. India MOEF&CC Notification, New Delhi 23-03-2016.
The total study is involved in:
 Identify and quantify the manufacture/ production, sale, purchase
and processing of electronic and electrical equipment in the
specified locations of the Telangana State.
 Study the market supply chain from production, consumer and
dismantling/ recycling need to be quantified with the list of
facilities and methods
 Study the pattern of e-waste obsolescence rate in different
categories of user’s viz., institutions, business, offices, household
sectors.
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 Project the expected future growth of e-waste quantities in the state
 Understand the present disposal behaviour of e-waste among
different users (households and business)
 Identify existing e-waste recycling facilities and the problems/ risks
posed by them at present / future
 Analyze the environmental and social sustainability of present ewaste disposal and recycling systems
 Study the acceptability / preparedness and competitiveness of
TSDF to accept e-waste for recycling of disposal
 Identify the level of awareness of the e-waste generation and its
implication on human health and environment.

 Provide recommendations and plan of action for environmentally
sound e-waste management in the districts.

The primary objective of this exercise is to Develop Methodology for
Inventorization of e-waste as per UNEP manual (Vol-I). The objective is
achieved through identifying and quantifying the e-waste from
Manufacture/Production, Sale, Purchase and Processing of Electronic and
Electrical Equipment in the specified locations of the state of Telangana.
Achieving the identified objectives in the stipulated time period of 12
months may not sufficient. Since the project is delayed for one month to
start, probably it may require an extension of one more month. The actual
time falling short to complete the project will be assessed after completion
of the first half of the project work.
To achieve the objectives lot of field work (Ground Truth) is envisaged.
Enumerators are planned to visit the stakeholders in sample locations and
collect ground information through data logging templates called, the
questionnaires. Questionnaires are designed addressing the different type of
stakeholders. The targeted data inferring exercise is on from local clusters.
However, enumeration work in sample rural areas is targeted to start up
from mid of September. The work inflow from rural areas is supposed to be
difficult due to various reasons like distance to cover, proper amenities to
the workforce in the field, transportation, housing etc.
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All the questionnaires indented to collect vital data from manufacturer,
market, bulk users and independent residents/ house-holdings are given as
Annexure - III to VI
2.2 The Scope of Work
The Scope of work is very extensive. The scope of work is attempted on
priority basis. The ground survey and data collection from the stakeholders
is highest priority, but is anticipated some delay in ground date collection,
since rainy season already set in. The scope of the work is collection of data
from the State and Central statutory bodies about the existence of
Manufacturer/Production/Assemblers/Bulk-users. They got registered their
institutions with concerned local bodies and government departments. The
census and demographic information will be procured from Gram
Panchayaths, Municipalities, Census/Statistical, Mandal/ District revenue
authorities etc. In Telangana every house is enumerated recently and same
can be used.
A. Manufacture/ Producers, sale, purchase and processing inventory:


Study area for the present work is Telangana State.



Study will focus on the inventory of the manufacturers/ Producers,
sale, purchase and processing of electrical and electronic
equipment and related accessories manufactured as well as
imported in to the State with GPS details and handling of waste
generated during manufacturing.



Identifying agents, dealers and stockists involved in trade of
Electrical and Electronic.



Equipment and accessories for assessing the annual sales
including imported.



Study will focus on list of assembling units and the associated
market chain (purchase and sale) with the annual production and
the waste handling mechanisms.



Study will focus on the inventorisation of e-waste for all categories
of products mentioned in Schedule-1 e-waste (M&H) Rules, 2011.
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Study will envisage the current status of e-waste generation and
Management in the state, which can be used as baseline for future
action plans.



Study will be done for the estimation of future generation of ewaste in the state.



Study will be done to identify and quantify the hazardous and
valuable components in the e-waste categories.



Collection of statistics of the last five years of production, rejects,
obsolete and any other related has also to be gathered for the
preparation of trend and future projections.

B. Consumer/Bulk consumer inventory:


Study area for this task is Hyderabad(Jurisdiction of HMDA),
Warangal, Nizamabad and Khammam municipal corporations



Study will focus on the inventory of the Electrical and Electronic
Equipment being used along with age, make and model by the
bulk consumers as per schedule -I. The maintenance of the
records as per E-waste Rules 2011 will be documented.



Collection of data from the Bulk Consumers of Electrical and
Electronic Equipment, such as Central and State Government
Departments, Public Sector Undertakings, Banks, educational
institutions, multinational organisations, international agencies
and private companies (covering the IT, BPO and other allied
service sectors) that are registered under the Factories Act, 1948
and companies Act, 1956 on the quantity of E waste generated,
mode of disposal, reuse, refurbishing, recycling and average life
span and other related information will be collected.



Documentation of the details of Extended Producer Responsibility
(EPR) being assured by the producer and the modus operandi.



Collection of information on recycler/dismantler to whom the
waste is being disposed and the quantities of waste disposed off.



Collection of data on recycler/dismantler to whom the waste is
being disposed and the quantities of waste disposed so far.



The data from the individual consumers will be assessed by
undertaking a sample (sample size to be backed with statistical
tools) survey basing on different sources viz., census data,
Dealers data, TSSEB data, etc.,
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The average life span of the equipment and the mode of disposal
in general will be assessed by a market survey in different
economical groups in the study area



Identification of refurbishment/repairers and the waste handling
mechanisms in the State. The market chain and linkages will be
assessed and documented.

C. Collection centre, dismantler and recycler of e-waste


Study area for this task is Hyderabad (Jurisdiction of HMDA),
Warangal, Nizamabad and Khammam municipal corporations



An inventory of the systems, that are being followed by the
authorized units in collection, dismantling, reuse and recycle will
be carried out along with the pollution control equipment that are
in place.



An inventory of the unregistered units, organizations, or
individuals will be carried out in the study area. The quantities
and type of waste handled by them will be studied.



Detailed information w i l l b e c o l l e c t e d on the processes
adopted for collection of electronic waste, such as door-to-door
informal collection, bulk purchase by registered entities, or
voluntary donation to collection centers, etc.



Data on number of employees in each organization as well
as Individuals that collect, purchase, process, reuse, resell,
dismantle, refurbish, recycle, or otherwise handle used WEEE
will be collected.



Study will collect the information on the market potential for
different components of e-waste, recovery of plastic, metals and
recycling of the e-Waste, including which components drive the
greatest profits, which components cannot be recovered and
present losses, and who/where the primary buyers of recovered
materials are, e.g. Indian IT manufacturers, foreign commodity
markets, etc.



Calculation of the total quantity of e-Waste generated and
processed recycled in the study area and Identification of the
sources of these items, including if they come from other states
or countries.
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D.

Others


The geographical coordinates (latitude/longitude) of the units
inventorised will be collected in a mutually agreed proforma.



The geographical coordinates (latitude/longitude) of the units
inventorised will be collected in a mutually agreed proforma.



The collected data will initially be mapped on a GIS platform
at 1:25,000 scale; further mapping at 1:10,000 scale will be
taken up for priority sites identified after initial data collection.



Mapping of e-Waste movement for different management
models presently being followed from source to final disposal will
be conducted.



Estimation of future e -Waste generation in the State of
Telangana based on a sound forecasting model.



Study formulates recommendations for effective e-Waste
management in Telangana, in short-term and in a sustainable
long-term manner.



Study will impart hands on training while inventorising,
compiling the data and report preparation and e-waste
management to the staff of TSPCB.



Identification of existing e-waste recycling facilities (formal and
informal ) and problems/ risks posed by them at present/ future



Preparation of action plan for eco-friendly e-waste management
process.

Since GIS Application of Plotting the Ground Location of the EEE Units The
initial target of the study is at 1:25,000 scale. Further mapping is envisaged on
1:10,000. However, when the data plotting is done on GIS platform the map is
not scale dependent. The GIS Application in this case is only spatial
observation; hence, there is no need to make two exercises for two identified
scales. The GIS system is scalable to any scale.
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3.0

The Study Area

The Study Area identified is the entire state of Telangana for the purpose of
Task listed under A & D. categories.
For the Task listed under B & C categories, three major cities of Telangana
viz., Hyderabad (jurisdiction of HMDA), municipal corporations (Warangal,
Nizamabad, Khammam, Nalgodna and Karimnagar) and some rural areas are
identified.
To acquaint speed ground work and understanding of the project in detail by
the enumerators the initial ground work is started within Hyderabad local
area. Once the hot summer period is ended up the ground survey in other
cities of Telangana State is taken up quickly.
Once the data start pouring into the system, the raw deliverables for interim
presentation will be prepared. Most of the Deliverables are in the form of
Reporting the e-waste estimations arrived in the end of project after the data
analysis only.
The data formats are prepared in the form of Questionnaire incorporating
space for reporting every information pertaining to the Electrical and
Electronic equipment whether it is Production point of view or consumer
point of view. The list of electronic and electrical items identified for
estimating the e-Waste.
The recycling and dismantling workshops are functioning in most unorganized sector contributing to heavy hazardous pollution locally. This has to
be addressed in the light of better and conducive e-waste environmental
management.
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4.0

The Methodology

The Methodology for ‘Inventorisation Of e-Waste’ has been followed as per
the Inventory Assessment Manual Volume-1 developed by the International
Environmental Technology Centre (IETC) under the aegis of United Nations
Environmental Programme (UNEP). The document on WEEE has an extensive
references and ground data pertaining to European Countries (EU) and some
South-east Asian Countries, Japan, China etc. With some adoption of
techniques, the target could be achieved.
The first priority is to adopt the methodology for ‘Inventorization Of e-Waste’
as per the Inventory Assessment Manual Volume-1 developed by the
International Environmental Technology Centre (IETC) under the ages of
United Nations Environmental Programme (UNEP). The document on WEEE
has an extensive reference and ground data pertaining to mostly European
Countries (EU) and some South-east Asian Countries, Japan, China etc. With
some adoption of techniques with slight modifications to local conditions, the
targeted information could be achieved. The Methodology for this project is
conveyed in 5 steps in the final agreement.
4.1 Literature Survey
The literature survey gives the investigator good understanding, since it is
maiden attempt for a state like Telangana in India. Very limited studies on ewaste are done so far. Most of the works are pertaining to Recycling and
Dismantling of EEE rather than the enumeration of WEEE. Earlier studies
reveal that, United States of America identified the e-waste as early as in
1965. There are several instances that US was dumping their e-waste to 3rd
world countries for their use as second hand equipment or extraction of base
metals and heavy metals (recycle).
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According to the studies of Blacksmith Institute/Green Cross the study
carried out in more than 3,000 sites in over 49 countries. The most
vulnerable and highly polluted places in the world are: 1. Agbogbloshie
(Ghana), 2. Chernobyl (Ukraine), 3. Citarum River (Indonesia), 4. Dzershinsk
(Russia), 5. Hazaribagh (Bangladesh), 6. Kabwe (Zambia), 7. Kalimantan
(Indonesia), 8. Matanza Riachuelo (Argentina), 9. Niger River Delta (Nigeria),
10. Norilsk (Russia).
However, India has not gone to such devastating situation. The Table:3 gives
compilation of data on e-Waste Generated in India (2005).
TABLE : 3
WEEE GENERATION YEAR 2005
THE COMPILATION OF E-WASTE GENERATED IN EACH STATE /UT OF INDIA
(metric tons per annum)

An & Nicobar Is.
Arunachal Pradesh
Bihar
Chhattisgarh
Daman & Diu
Goa
Haryana
J &k
Karnataka
Meghalaya
Nagaland
Puducherry
Rajasthan
Tamil Nadu
Uttar Pradesh
West Bengal
Madhya Pradesh
Kerala

92.20
131.70
3055.60
2149.90
40.80
427.40
4506.90
1521.50
9118.70
211.60
145.10
284.20
6326.90
13486.20
10381.10
10059.40
7800.60
6171.8

AP (United)
Assam
Chandigarh
Da&Nagar Haveli
Delhi
Gujarat
HP
Jharkhand
Manipur
Mizoram
Orissa

12780.30
2176.70
359.70
29.40
9729.20
8994.30
1595.10
2021.60
231.70
79.3 0
2937.80

Punjab
Sikkim
Tripura
Uttarakhand
Lakshadweep
Maharashtra
TOTAL

6958.50
78.10
378.30
1641.10
7.40
20270.60
146180.7

Done by International Resource Group/Systems South Asia Pvt. Ltd (IRG/SSA)
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Though the figures are of 10 years past and not very relevant now, But, it
is true that each state is generating e-Waste to a tune of 5 to 10 times
cumulatively every year.
4.2 Exploratory Survey
Preliminary visit to various locations and secondary data collection on the
e-waste generation, handling and disposal of e-waste are studied in the
present survey.
Further, the list of stakeholders, their authentic
production and the information on the life span of the product assessed by
the producer, the % e-Waste generated while it is produced could be
recorded.
A Structured questionnaire is prepared based on the category of
Stakeholders, i.e. household consumers, Bulk consumers, producers,
dealers, assemblers, repairers, dismantlers, and recyclers. The
questionnaires for different categories are given in Annexure III to VI.
Sales figures will be ascertained from the companies as well as shops for
future projections of e-waste generation in the study area. Based on the
preliminary data collected, the sample size could be finalized. The sample
size for the survey will be kept as much as possible to get a good
representation of data for each category of stakeholders. Enumerators fill
in the ground data in the questionnaire. Separate questionnaire is used for
every individual entity and type of entity viz. Manufacturer, Assembler,
Seller, repairer/Recycler, Bulk user, Household etc. It is a very tedious and
time taking process in the field. Instead, it is suggested a Tablet loaded with
simple android application, the data logging is faster and easy in the
ground situations. The information on preprinted paper questionnaire has
to be transcribed manually to PC System which is again a tedious and time
taking exercise. The ground data input in tablet is very amenable to load
the voluminous questionnaire data into PC with a simple file transfer
protocol using a Mini-USB cable or Bluetooth or wireless communication
between Tablet and PC. Applying simple programming skill to the tablet,
the result is obtained in real-time.

25
(Prepared by ENVIRONMENTAL PROTECTION TRAINING & RESEARCH INSTITUTE)

[Inventorisation of e-waste -Telangana]

In original proposal the GPS application is identified to understand the
territorial boundaries for e-waste generation points only. But it is also
important to take the GPS co-ordinates for every data-logged entity
whether it is Manufacturer or house-holding. To identify socio-economic
clusters in rural and municipal areas the GPS reading for every data entry is
recommended. To make tentative projective estimations of e-Waste for
future span of Time, some statistical sampling methods are to be
experimented adopting the methodology to fit to the local conditions of
Rural Telangana. Different questionnaire templates designed to take
ground data in the interest of potential e-Waste makers. These
questionnaires independently cover producer and consumer records viz.,
Manufacturer, Assembler, Seller, Bulk-user, Repairer, Recycler/Refurbishes
and independent house holdings/apartments.
The market supply chain in the study area has to be documented with full
details. The top to bottom approach i.e. cradle to grave (from production,
consumer and dismantling/recycling) shall need to be quantified with the
list of facilities and methods that are being employed to collect, dismantle
and recycling of the e-waste.
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Global experiences indicate that there are five models developed to carry
out an e-waste inventory at national or sub-national level. The common
feature of these models is the use of the “Material Flow” model. However
each method differs in terms of data requirements and sources of data.
The five models, which have been used for e-waste inventory globally, are: 1)
time step method, 2) market supply method, 3) Carnegie Mellon method,
and 4) Approximate 1 formula, and 5) Approximate 2 formula.
In the present study information from different stakeholders is collected
which will support any of the 5 models that are internationally identified by
the Statisticians. Market Supply/Survey method is very suggestive one for
the present study. However, the approximate methods I and II will also be
used in the study. The Table:4 gives different sampling methods and data
dependencies could be used for this study of e-waste inventorization.
However, the Market Supply Method of inventory is more suggestive for the
present study. This method is proved by CPCB studies also. Notwithstanding
the information collected covering primary and secondary data from all
sources of e-waste streams, it is possible to substantiate inventory with any
of the models listed.
The advantage of the Market Supply Method is, necessarily the data need
not be very wide-ranging. Calculations can be carried out very easily using a
simple arithmetic algorithm on sales where data could be acquisitioned
officially from government departments, market research institutes or trade
organizations.
The average life span of the consumer products, to a large extent is
subjective and depends upon brand and country of origin and its cost. In
most of the developed countries EEE is often replaced and disposed of
before reaching its end-of-life. WEEE/e-waste is often stored for years as
standby or in anticipation of repair in later course. Assuming that all
appliances produced in the same year will be in line for disposal exactly at
the end of their average functional life. There are several sampling methods
for inventory and statistical market estimations cited in the literature. But
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some are proven and practically good sampling models, mentioned below in
Table: 4.
TABLE:4

The first priority is to adopt the methodology for Inventorisation Of eWaste as per the Inventory Assessment Manual Volume-1 developed by the
International Environmental Technology Centre (IETC) under the aegis of
United Nations Environmental Programme (UNEP).
The document on WEEE has an extensive reference and ground data
pertaining to mostly European Countries (EU) and some South-east Asian
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Countries, Japan, China etc. With some adoption of techniques with slight
modifications to local conditions, the targeted information could be
achieved. The Methodology for this project is conveyed in 5 steps in the
final agreement.
4.2.1 The Market Supply Method
The calculation of WEEE/ E-waste is made from sales data, together with
typical lifespan. The waste potential during collection phase at time t is
calculated from sales figures and information about consumption patterns.
Mathematically, the market supply method is given below
WEEE generation (t) = sales (t - dN) + reuse (t - dS)
Where:
dN - Average lifetime of new items
dS - Average lifetime of second-hand items
4.2.1.1 Requirements of Market Supply Method:
1. Information about domestic sales required for this calculation can be
obtained from production and export statistics.
2. Average life of new and second hand items. The average life of new
goods (Active Life) and second-hand appliances (Passive life) is
different.
4.2.1.2 Advantages of Market Supply Method:
1. Necessary data need not be very wide-ranging
2. Calculations can be carried out very easily using a simple formula
3. Sales data is derived from official statistics from market research
institutes or trade organisations and are of good quality and available
for a large number of products.
4.2.1.3 Constraints in Market Supply Method:
1. The average life is to a large extent is subjective because in most of
the Developed countries electrical and electronic equipment is often
replaced and disposed off while it is working and even not completed
intended life span by the manufacture.
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2. WEEE/ E-waste is often stored for years. The assumption is that,
stored equipment and standby equipment beyond some period is
considered as e-waste.
3. Assumed that all appliances produced in the same year will be in line
for disposal after exactly the average life.
4. Assumption is that the average variance in life of EEE does not
change very much; whereas, in reality lifetime may become shorter
in the future. Therefore, this method is not especially useful in the
calculation of WEEE for a dynamic market where technology and life
are changing rapidly. So this method is not best fit for Inventorisation
of short life span products dumped from China.

The Collection of information the data analysis and interpretation deriving
the final results are discussed in detail in the respective chapters of this
report.
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4.3 Field Survey
Several studies on Inventorization of e-Waste were made in developed
countries globally. However, studies pertaining to developing countries/
under-developed countries attempted are very few. Level-1 inventory
on e-Waste using statistical sampling methods with limited field data by
several researchers in the metropolitan cities in India were attempted as
model studies. But systematic sampling with optimum field information
for an area as big as a state of 10 districts is a maiden attempt in India.
Hence, it is very conspicuous in Telangana that the urban populations
constantly switching over to newer technologies while the rural folk
hangover to the traditional and outdated amenities. This is one of the
very sensible observations where, the urban areas are being
continuously polluted. The field survey mainly focus on ground realities.
On site interviews, informal discussions and filling of questionnaires will
be done with various stakeholders for both formal and informal sectors.





Identifying the current disposal and recycling practices.
Identifying the existing capacities of stakeholders.
To analyze the environmental and social sustainability of
present system.
To study the problems/risks involved by recycling system at
present and future.



Identifying the existing facilities like collection centers,
dismantlers, recyclers and methodologies.



To identify and quantify the hazardous and valuable
component in each categories.



To study the acceptability/ preparedness and competitiveness
of TSDF to accept e- waste for recycling of disposal.

The study is based on field visits and collection of primary data from
stakeholder segments in the main towns/Municipalities of Telangana
State and supported by review of secondary data. The sampling tools
for the study would be the structured questionnaires, discussions on
open ended questions and informal questions. Separate questionnaires
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were prepared for each set of stakeholder segment i.e. Bulk users,
dealers, assemblers, repairers, recyclers and households. The bulk
users include IT companies, Government offices, Educational
institutions, Hotels, Travel companies, Internet cafes, Hospitals,
Computer training institutions and Shopping malls.
Criteria for selection of bulk users would be on the basis of their
carrying capacity, in case of internet cafes, computer training
institutions those having the seating capacity of 10 and above will be
considered. Similarly the hospitals having facilities of 10 beds or above
are to be considered.
In case of households, interviews will be carried out based on the socio
economic classification of the total sample size, 20% will be allocated to
affluent section, 40% middle income group, 20% low income group and
the remaining 20% for slum areas.
4.3.1 Test Methods/Tools
The identification of stakeholders led to customization of test methods
and tools used for carrying out this study. A customized Participatory
Rural (Urban) Appraisal (PRA) technique will be used for data
acquisition. The salient feature of using this technique is described
below.
Learning from and with people, directly, on the site and face-to-face.
To make a pictorial representation of all the things that need to be
taken into consideration or are important to a particular situation.
To gain information from a large number of people in a structured way
according to specific questions.
The knowledge of local people is taken as the starting point, and
visiting planners and administrators learn from them, by using many
different locally adapted methods.
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Following tools were used for data acquisition considering local
situations: 1. Secondary Data Review, 2. Communication and Interview
methods.
4.3.2 Secondary Data
Relevant maps, literature, statistics and report available will be
consulted in the preparation phase. Authentic data is consulted to the
extent it is available.
4.3.3

Communication
The tools used under in public interviews are:

4.3.3.1 Interviews: Structured/ semi structured interviews with individuals,
key-persons, and establishment owner in case of Informal sector and
structured questionnaires will be used for organized sector. Discussion
will be conducted with focus groups, communities.
4.3.3.2 Workshops and meetings: To share and verify data and information
collected. The key stakeholders described are classified into two
categories formal and informal. The formal sector was covered using a
questionnaire (Annexure – III to VI)
The informal sector was covered using semi-structured interviews,
focused and community discussions. This was carried out through
preparation of interview guide, one to one direct contact and
telephone. The purpose, principle and application of semi structured
interviews are given below.
4.4

Analysis of Data
The forth step is Data analysis will be done for the primary as well as the
secondary data collected in study.
The meaningful results for the e-waste Inventorization depends on two
important factors, The first one is, logical and more representing samples
for every class depending upon the size of the population. An optimum
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sample size could be arrived after doing the field survey. The second one
is analysis part of the project. Analysis plays a very important role in
arriving to the actual state of figures and estimates. This will focus on:
o

Compilation of primary data collected during study

o

Analysis of a data by using different set of formulae for the
interpretation of the results

o

Mapping of major e-waste generation locations and the key
formal and informal sectors working in the city

o

Estimation of facilities like collection centre/recyclers/
dismantlers required to be set up region wise for the present and
future e-waste generation.

The analysis only gives the prevalence of e-waste in the urban and rural
areas. It will give the statistics of real players of e-Waste in the market
both in organized and unorganized sectors. The analysis part is essential to
locate where the successful recycling of e-Waste is happing and what is
the turnover of the recycled raw material. The analysis gives the
haphazard recycling methods, 2nd and 3rd players of e-waste.
4.5 Projection, Conclusion and Recommendation
o Based on the collected primary and secondary data, present e-waste
generation will be assessed for the studied category of products and
stakeholders.
o Based on the e-waste generation and sales trend, future projections will
be evolved for the quantity of e-waste generation and also for the group
of stakeholders and product type which is likely to generate maximum ewaste in future.
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o Present practices used for e-waste handling will be assessed and
recommendation will be made for scientific and sound e-waste
management and handling in the State.
o Practical conclusion and recommendation will be made for the best
available techniques for effective e-waste management in accordance
with the e-waste (Management & Handling) Rules, 2011.
o Submission of the draft report to the Telangana State Pollution Control
Board. Workshop on e-waste inventorisation, methodologies followed
and outcome of the study 1 month before the final conclusion of the
project
o The inventory of the existing study to be uploaded in the software
prepared by the consultant to maintain the database and train the staff
of TSPCB.
o Submission of Final report after draft report approval.
UNEP is doing a lot of research globally to bring out effective WEEE/E-waste
Management to protect the environment. If the government agencies, NGOs,
Local bodies does not pay seriousness on e-Waste disposal within no time
many countries become dumping ground for e-waste. The UNEP
recommendations suggest to quantify and characterize this waste stream
identifying the major stakeholders and e-waste generators to assess the risks
involved. There is a special mentioning in the manual viz., “A scientific, safe
and environmentally sound management system, including policies and
technologies, needs to be developed and implemented”.
There are not many studies on inventory of e-Waste in the past. And the
sample study is mostly pertaining to developed countries/Cities in Europe,
Australia. There will be ‘hicks & dicks’ to achieve standardization and adoption
of inventorisation of e-Waste methodology for a state like Telangana since it
is a maiden attempt. Adoption of this methodology for highly developed
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HMDA Area constituting Hyderabad; Warangal, Nizamabad, Karimnagar,
Khammam municipal corporations and Nalgonda Municipality, and to some
Rural areas of the State with mixed economies and development needs lot of
ground work.
Some interactions with the experts group of TSPCB, Environmental
researchers and Academicians forums by conducting short workshops will
lead very meaningful results in this study.
Questionnaires in the form of Templates are prepared to collect field data to
record maximum information from the stakeholder’s viz., e-manufacturers,
establishments, markets, house-holdings etc.
The preliminary analysis of this data gives pointers to concentrate more on
the Market trends, to arrive an average Life span of electrical/electronic
product and to develop statistics to enumerate annual e-Waste.
The role of socio-economics, uninterrupted power supply to urban as well as
rural areas of Telangana, The new versions/models of electrical/electronic
equipment that rock the market with high degree of competition among the
manufacturing agencies, the lucrative offer that are flooded by the sellers,
increase in per capita income will have a great influence on consumer. The
dumping of electronic gadgets into Indian market by China, Taiwan and
Malaysia with competitive and throw away pricing lure and tiptoe Indian
middle class and lower middle class population. This will enable more people
to use Electronic and Electrical Products moving into comfort zone. But the
fact deals in the other way; these 3rd world products are not very durable. In
most of the cases the life span of the product is less than 2 years as the
experiences of users coming in. Most of the devices are unserviceable since
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no circuit information manuals come along with the equipment. In some of
the equipment, the electronic hardware components are concealed and
encapsulated with silicone or dry core cement by the manufacturer making
hardly amenable to repair. These equipment with use and throw electronics
are posing serious threats to environment.
This study will also facilitate the TSPCB with its results that what is exactly
happing in the unorganized sectors of Reuse and Refurbish and Recycling of eWaste.

Re-use and Refurbishing of equipment is very prevalent in

secondhand markets.

The socio-economics of people permit reuse and

refurbishing of electronic equipment with zero or minute pollution to
environment.

But the recycling of Electronic equipment involve in

dismantling of Electronic Equipment. The extraction of glass from CRT tube
lead to Lead hazard, The segregation of heavy metals by braking batteries
expose

the workers engaged in recycling to Cadmium, Manganese,

Chromium, Zinc, Nickel etc. These heavy metals have hazardous impact on
human systems of Lungs, Nerves, Kidneys, skin and Liver.
Data on Industries who produce or manufacture Electrical and Electronic
goods from TSPCB and TIIC and Commissioner of Industries et., is obtained
and field data logging with the help of GPS details is planned in all the
Districts of Telangana. Identifying agents, dealers and stockists involved in
trade of Electrical and Electronic Equipment and accessories for assessing the
annual sales including imported goods will be visited getting data from
market sources.
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Study will also focus on list of assembling units and the associated market
chain (purchase and sale) with the annual production and the waste handling
mechanisms.
Study will focus on the Inventorization of e-waste for all categories of
products mentioned in e-waste (M&H) Rules, 2011. Study will envisage the
current status of e-waste generation and Management in the state, which can
be used as baseline for future action plans. Estimation of future generation of
e-waste in the state is ascertained in the study.
Identifying and quantifying the hazardous and valuable components in the ewaste categories, Collection of statistics of the last five years of production,
rejects, obsolete and any other related has also to be gathered for the
preparation of trend and future projections.
Table: 4 Showing average weights of e-waste equipment
Appliance

Average
Wt( kgs)

Iron
%
Wt.

Non Glass
iron %Wt.
%Wt.

Others
%Wt.

1.4

Plastic Elec.
%Wt. Component
s %Wt.
13

Refrigerators
Freezers
Washing
Machine

48

64.4

6

40-47

59.8

4.6

2.6

1.5

31.5

PC

29.6

53.3

8.4

15

23.3

17.3

0.7

TV Set

36.2

5.4

5.4

62

22.9

0.9

3.5

Cell phones

0.08
to 0.1

8

20

10.6

59.6

15.1

1.8

*source Data compiled from electric and electronic e-waste quantities, dangerous
substances and treatment methods EEA Copenhagen 2003.
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5

The Deliverables

The entire assignment is expected to follow all guidelines of the World Bank and
necessary approvals may be taken from TSPCB whenever required. The
assignment shall be for a period of 12 months and the delivery schedule shall be
as follows
1. Inception report within one month from the date of work order. Due to
exigencies there is one month delay in submitting the Inception Report.
2. Preparation of formats and data base structure in consultation with
TSPCB to incorporate in the existing modules of TSPCB for maintaining
the data base.
3. Preliminary study report with list of units identified for field - within 2
months from the dt. of commencement
4. Report on Manufacture/Producers, sale, purchase and processing of
electrical and electronic equipment within five months from the date of
work order.
5. Report on Consumer/Bulk consumers of e-waste within 7 months from
the date of work order
6. Report on Collection center, dismantler and recycler of e-waste
inventory within 9 months from the date of commencement
7. Draft final report - within 10 months from the date of commencement
8. Workshop on e-waste Inventorization, methodologies followed and
outcome of the study in the 11th month.
9. The inventory of the existing study to be uploaded in the software
prepared by the consultant to maintain the database and train the staff
of TSPCB.
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10. Final report after incorporating changes suggested by the Board within
12 months from the date of commencement.
Though the project is launched on 18.03.2016 and the Inception Report to be
submitted, there were some ambiguities and uncertainties in finalizing the
Sampling / Survey Techniques. After the through follow up on existing
methods on survey techniques, the ‘Market Survey Method’ is finalized for
sampling techniques to apply. This has delayed the project. Un-conducive
climate and hot summer prevailed in Telangana has slightly influenced the
active pursuance of the Work.
The progress of the study is internally monitored by the Head ESD and
Technical Consultant from EPTRI under the overall control of Director
General. However, the progress is informed to the Client on regular basis
(fortnight) in consultation with the Working Team and representatives of
Client as per the step-wise tasks completed.
After submission of inception report TSPCB will have to inform the names of
the representatives from their side to involve in the consultative meetings of
EPTRI to record the progress of the work periodically on regular basis before
informing the Client.
Picture showing e-waste of used CD Drives.
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ANNEXURE- I
LIST OF EEE PRODUCTS IDENTIFIED IN SCHEDULE-1
(E-waste (M&H) Rules, 2011)

(i)

IT and Telecommunication Equipments:

1.

Centralized Data Processing Mainframes & Minicomputers,

2.

Personal Computers (CPU with input and output device),

3.

Laptop computers

4.

Notebook computers

5.

Notepad compurers

6.

Printers including cartridge

7.

Copying equipments

8.

Electrical and electronic typewriters

9.

User terminals and systems

10.

Facsimile

11.

Telex

12

Telephones

13.

Pay telephones

14.

Cordless telephone

15.

Cellular telephones and

16.

Answering Systems.

(ii) Consumer electrical and electronic:
17.

Television Sets (CRT-B/W, CRT-Colour, LCD and LEDs),

18.

Refrigerators

19.

Washing Machines

20.

Air Conditioners ( Excluding Central Air-conditioning Plants)
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ANNEXURE- II

Flow Chart Showing Project Activity Accomplished Till-date

REVIEW OF LITERATURE ON E-WASTE
INVENTORY & MANAGMENT

Limited References available Consulted to the extent
of usefulness& contextual
to the present study.

PREPARATION OF QUESTIONNAIRE

Questionnaire to infer
every
Stakeholder
is
prepare and annexed

FIELD ORIENTATION PROGRAMME

Field Orientation Program
held internally; It will be
conducted for Enumerators
to be hired now.

FIELD TESTING OF QUESTIONNAIRE

Limited Field Testing of
Questionnaire is done in the
core HMDA zones accordingly t is improved.
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ANNEXURE- III
Questionnaire for Private Consumers (Households)

Date:

Location:

Interviewer:

Interviewed person
Name
Suburb

City & State

Rural area
Urban area
Telephone
E-mail

0. Introduction Question
(Introduction & Introductory question, answers will not be evaluated. First question should ideally be
answered with yes in order to set up a positive atmosphere for the Interview to be held.)

Do you know what e-Waste or electrical and electronic equipment is?
(describe to interviewed person what e-Waste is, if necessary …..)

1.1

1. Questions about awareness and behavior
Are you aware that some hazardous fractions in eWaste need a special treatment in order to be
Yes
safely disposed of?

No

4
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a) Do waste collectors come and pick up waste at
your door? Do they pick up e-Waste too?
1.2

a)

b)

b) Type of waste collection?

Yes, everything

(e.g., informal, private, or municipal collection)

Yes, but no e-Waste
No

a) Is the current e-Waste collection convenient to
you?
1.3

b) What could be improved?

a)

b)
Yes
No
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2. Number (#) of electrical and electronic equipment in the household
How many appliances of each electrical and electronic product do you have in your household
(in use & stored)?

Categories of electrical and electronic
equipment
i.

ii.

Item
EEE code
(No.s)

In
Use

Stored

IT and telecommunication equipment :
Mainframes, Minicomputers

ITEW1

Personal Computers

ITEW2

Laptop Computers

ITEW3

Notebook Computers

ITEW4

Notepad Computers

ITEW5

Printers including cartridges

ITEW6

Copying equipment

ITEW7

Electrical and electronic typewriters

ITEW8

User terminals and systems

ITEW9

Facsimile

ITEW10

Telex

ITEW11

Telephones

ITEW12

Pay telephones

ITEW13

Cordless telephones

ITEW14

Cellular telephones

ITEW15

Answering systems

ITEW16

Consumer electrical and electronics:
Television sets ( LCD & LED)

CEEW1
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Refrigerator

CEEW2

Washing Machine

CEEW3

Air-conditioners excluding centralised air
conditioning plants

CEEW4

Fluorescent and other Mercury containing lamps

CEEW5
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Other

Donate

Sell to individual

Store at home

3. Tracer products
3.1 Purchase and use of tracer products:

B
– broken
many nyears did
How
store the
you
fixable
F – broken
butproduct
before disposal?
Sell to a secondhand
dealer
Give or sell to a scrap
dealer
Dispose with
household waste
Hand over to e-Waste
collection
Put on the street

W – working

U – used + working
How many years
you used the
have
B
– broken
product?
How many years do
you intend to further
use it?
In what condition
was the product at
the end of life?

N – new

(Supermarket, second
friends did
market,
hand
condition
In what
etc.)
you buy it?

Where was it
bought?

[Inventorisation of e-waste -Telangana]

3.2 Disposal of tracer products:

How do/did you dispose your electric
and electronic products?

(If there is more than one device per product in a household, please list each device individually)

8
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4.1

4. General information
Would you give out your e-Waste to the waste collectors for free if you could be sure that the
waste will be well taken care of in a way that is useful and that does not pollute the
environment?
Yes
No

4.2

Do
you
have
further
comments or suggestions
concerning
e-Waste
management?

4.3

How many persons live in your household?

1

4.4

2

3-4

5-8

more than 8

What is the monthly income in the household?

<₹ 20,000

₹ 20,000-40,000

₹ 40,000-60,000

₹ 60,000-80,000

>₹ 80,000
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ANNEXURE- IV
Questionnaire for Corporate and Institutional Consumers

Date:

Location:

Interviewer:

General information about organization
Name of the organization

Type of organization

Government
company
NGO

Education

Private

Other……………………………………

Address /City

Main activity
Number of employees
Name and function of contact
person
Telephone
E-mail
Is your ISO 14001
Certified)?

YES

NO
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1. Questions about awareness and behavior
Enhance the replies with comments,
suggestions, details, etc.

1.1

Are you aware about the
environmental hazards caused by
discarded electronic equipment?

Yes

No
1.2

Are you aware that some electronic
parts may be profitably recycled?

Yes

No
1.3

1.4

Are you aware that some hazardous
fractions in e-Waste need a special
treatment in order to be safely
disposed of?

Yes

Does your organization have a policy
or strategy for the management of eWaste?

Yes

No

No
1.5

Does your organization keep
inventories of the electric and
electronic equipment it
discards/stores?

Yes

No
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2. Number (#) of electrical and electronic equipment in the organization
How many appliances of each electrical and electronic product do you totally have in your organization?
(in use & stored)?

Categories of electrical and electronic
equipment
i.

ii.

Item
EEE code

in use

Not
in
Use

Stored

IT and telecommunication equipment :
Mainframes, Minicomputers

ITEW1

Personal Computers

ITEW2

Laptop Computers

ITEW3

Notebook Computers

ITEW4

Notepad Computers

ITEW5

Printers including cartridges

ITEW6

Copying equipment

ITEW7

Electrical and electronic typewriters

ITEW8

User terminals and systems

ITEW9

Facsimile

ITEW10

Telex

ITEW11

Telephones

ITEW12

Pay telephones

ITEW13

Cordless telephones

ITEW14

Cellular telephones

ITEW15

Answering systems

ITEW16

Consumer electrical and electronics:
Television sets ( LCD & LED)

CEEW1
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Refrigerator

CEEW2

Washing Machine

CEEW3

Air-conditioners excluding centralised air
conditioning plants

CEEW4

Fluorescent and other Mercury containing lamps

CEEW5
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Other

Donate

Sell to individual

Store at home

Give or sell to a scrap
dealer
Dispose with
organization waste
Hand over to e-waste
collection
Put on the street

B – broken n
How many years did
store the
you
fixable
butproduct
F – broken
before disposal?
Sell to a secondhand
dealer

W – working

was the product at
the end of life?

you intend to further
it? condition
usewhat
In

U – used + working
How many years
you used the
have
B – broken
product?
How many years do

N – new

How many new
appliances does your
org. buy per year?
In what condition did
you buy it?

, second hand market,
friends etc.)

Where does your
organization buy its
products?(Supermarket

3. Tracer products
3.1 Purchase and use of tracer products:
3.2 Disposal of tracer products: What
does your company do with the electric
and electronic equipment which is not
of use anymore?
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4. General Questions
Enhance the replies with comments,
suggestions, details, etc.

4.1

Are you aware of what happens to
the equipment you have discarded?

Yes

No
4.2

From your point of view, what are the main obstacles for a proper e-Waste treatment?
(e.g., costs, lack of infrastructure and/or policy within your company, lack of legislation, absence of
recycling solutions, absence of collection system, etc.)

1.3

What should be done to facilitate e-Waste management (to your organization)?

1.4

Would you be willing to pay for your
equipment to be collected and
treated?

Yes

If Yes: at what conditions? (e.g., pickup
service, guarantee of proper disposal et.)

No

1.5

General Remarks

1
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ANNEXURE- V
Questionnaire for Importers and Producers of EEE

Date:

Location:

Interviewer:

General information about company
Importer

and/or

Production of EEE

Name of the Company

Address /City

Main activity
Number of employees
Year of foundation
Name and function of contact
person
Telephone
E-mail
Is your ISO 14001 Certified)?

YES

NO

1. Questions about awareness and behavior
Enhance the replies with comments,
suggestions, details, etc.

1.1

Are you aware about the
environmental hazards caused by
discarded electronic equipment?

Yes

No
1.2

Are you aware that some electronic

Yes

2
(Prepared by ENVIRONMENTAL PROTECTION TRAINING & RESEARCH INSTITUTE)

[Inventorisation of e-waste -Telangana]

parts may be profitably recycled?
No
1.3

Are you aware that some hazardous
fractions in e-Waste need a special
treatment in order to be safely
disposed of?

Yes

No

2. Imported/produced electrical and electronic equipment
How many appliances of each electrical and electronic product do you totally have in your organization?
(in use & stored)?

2.1 Categories of electrical and electronic
equipment
i.

EEE
code

Units
/year

%
second
hand

Market Life
share
span
%
(years)

IT and telecommunication equipment :
Mainframes, Minicomputers

ITEW1

Personal Computers

ITEW2

Laptop Computers

ITEW3

Notebook Computers

ITEW4

Notepad Computers

ITEW5

Printers including cartridges

ITEW6

Copying equipment

ITEW7

Electrical and electronic typewriters

ITEW8

User terminals and systems

ITEW9

Facsimile

ITEW10

Telex

ITEW11

Telephones

ITEW12

Pay telephones

ITEW13

Cordless telephones

ITEW14
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ii.

Cellular telephones

ITEW15

Answering systems

ITEW16

Consumer electrical and electronics:
Television sets ( LCD & LED)

CEEW1

Refrigerator

CEEW2

Washing Machine

CEEW3

Air-conditioners excluding centralised air
conditioning plants

CEEW4

Fluorescent and other Mercury containing
lamps

CEEW5

2.2 Who are the (main) customers) for each product?

Direct sale to
Categories of electrical and
electronic equipment

Wholes
alers

Retail

Private users
(households)

Public
institutions

Corporate
users

Other

IT and
telecommunication
equipment :
Mainframes, Minicomputers
Personal Computers
Laptop Computers
i.

Notebook Computers
Notepad Computers
Printers including cartridges
Copying equipment
Electrical and electronic
typewriters
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User terminals and systems
Facsimile
Telex
Telephones
Pay telephones
Cordless telephones
Cellular telephones
Answering systems
Consumer electrical and
electronics:
Television sets ( LCD &
LED)
Refrigerator
ii.

Washing Machine
Air-conditioners excluding
centralised air conditioning
plants
Fluorescent and other
Mercury containing lamps

3. General questions
Enhance the replies with comments,
suggestions, details, etc.

3.1

Is the principle “Extended Producer
Responsibility” (EPR) known in your
company?

If Yes: could you describe it shortly?
Yes

No

3.2

Is your company member of any
association or body of Importers
and/or producers of EEE?

If Yes: name of body/association
Yes

No

5
(Prepared by ENVIRONMENTAL PROTECTION TRAINING & RESEARCH INSTITUTE)

[Inventorisation of e-waste -Telangana]

3.3

Is your company member of any
association or body which is in
charge of a proper e-Waste
management (collection & recycling)

If Yes: name of body/association
Yes

No

3.4

Please describe your company‟s
strategy o collect & recycle the eWaste generated by its customers?

From your point of view, what are the main obstacles for a proper e-Waste treatment?

3.5

From your point of view, what should be done to facilitate e-Waste management?

3.6

Would you be willing to pay for a service/organization which collects and treats the e-Waste
generated by your customers?
Yes
No

3.7

If Yes: at what conditions? (e.g., pickup service, guarantee of proper disposal, reliability et.)
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General remarks

3.8
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ANNEXURE- VI
Questionnaire for Recyclers and Refurbishers

Date:

Location:

Interviewer:

General information about company
Name of the Company

Address /City

Number of employees
Year of foundation
Name and function of contact
person
Telephone
E-mail

Main activity

Which e-Waste activities
does the company carry out?

Collection

Refurbishment

Dismantling

Other
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Is your ISO 14001 Certified)?

1.1

YES

NO

1. Collection of waste electrical and electronic equipment
By which strategies and channel does
your company collect e-Waste?
Which stakeholders are involved?
Responsibilities? Etc.

1.2

In terms of amounts, which one is the
most important strategy/channel?

1.3

Do you cooperate with other
companies/authorities for collection
purposes?

Yes

If Yes: which one? Details?

No
1.4

Which company transports the
materials during collection?

1.5

What are the main obstacles for a
proper e-Waste collection?

2. Recycling/treatment of waste electric and electronic equipment (WEEE)
2.1 WEEE that are treated
b)Actual
c) Capacity
e)Price
throughput
a) Product
d)Pay/charge
(indicate unit)

(indicate unit)

(indicate unit)

Pay

Charge

Free
Pay

Charge

Free
Pay

Charge

Free Free
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Pay

Charge

Free
Pay

Charge

Free
Pay

Charge

Free
Pay

Charge

Free
Pay

Charge

Free

2.2 Material: fractions arising from WEEE
b)Treatment/destination
a) Material fraction

(e.g., indicate company, market, type of
treatment etc.)

e)Price

d)income/costs

(indicate
unit)

Income

costs

Free

Income

costs

Free

Income

costs

Free

Income

costs

Free
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Income

costs

Free

Income

costs

Free

Income

costs

Free

Income

costs

Free

Income

costs

Free

Income

costs

Free

Income

costs

Free

Income

costs

Free
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General questions about recycling/treatment of e-Waste
Which processes does your company carry out?

2.3

Sorting of products

Burning (e.g., cables, cases)

Manual dismantling

Leaching (e.g., printed wiring boards)

Shredding

Other:

Separation of (shredded) fractions

Cable stripping/granulation

2.4

How many workers are engaged in the
recycling operation?

2.5

What environmental measures does
your company undertake to prevent the
release of hazardous substances?

2.6

Which health and safety measures
undertake the company?
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3. Refurbishment of waste electric and electronic equipment
3.1 EEE products that are refurbished
a) Which EEE products are refurbished in your company?
b) How many units are refurbished per month? (throughput)
c) What is the average purchase price you pay for a product you refurbish?
d) What is the average sales price you get for your refurbished product?

a)Product

b)actual throughput

c)purchase price

d)sales price

(indicate unit)

(indicate unit)

(indicate unit)

General questions about refurbishment
3.2

Where does the company get the
appliances that are apt for refurbishment?

3.3

By which channels does your company
sell the refurbished products?
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3.4

What is done with parts or products
which cannot be used for refurbishment?

3.5

How many workers are engaged in the
refurbishment operation?

4. General questions
4.1

Apart from e-Waste, which
other materials is your company
working with?

e.g., scrap metals, paper, plastic et.

Is your company working on a formal basis or is it an informal company?
4.2

4.3

4.4

Formal

informal

Is your company member of any
Yes
association or body of recyclers? No

If Yes: name of body/association?

Does your company cooperate
with other companies or
authorities in order to collect
and recycle e-Waste?

If Yes: name/details?

Yes
No

From your point of view, what are the main obstacles for a proper e-Waste treatment?

4.5
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From your point of view, what should be done to facilitate e-Waste management?

4.6

Are you satisfied with the current financing mechanisms of e-Waste management?
Yes

No

If No: what should be improved? (e.g., fee, regulation, corporate responsibility (EPR) etc.)
4.7

General remarks

4.8
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