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1. About the Project
The Ministry of Electronics and Information Technology ( MeitY) has initiated the project
“Awareness Programme on Environmental Hazards of Electronic waste” on March 31, 2015.
This project is under the ‘Digital India’ initiative of the Government of India. The project is
expected to have far reaching and significant impact on the growth of the country as it
focuses on reuse and recycling of e-waste, which has the potential to conserve natural
resources. The project has three components viz., Content Development, Inventory
Assessment and Awareness Generation amongst different stakeholders. The project will
help in effective implementation of E-waste (Management) Rules, 2016.
The primary focus of the project is to create awareness among different stakeholders in
order to reduce the adverse impact on environment and health due to improper disposal of
e-waste. MeitY has played a key role in dissemination of knowledge on e-waste rules in the
past and wishes to engage all key stakeholders during this exercise. During the project
duration of 5 years, a city in each of the 10 identified states viz. Madhya Pradesh, Uttar
Pradesh, Jharkhand, Orissa, Goa, Bihar, Pondicherry, West Bengal, Assam and Manipur will
be covered. The activities will include organising awareness workshops for RWAs/Localities,
Schools, Colleges, Bulk Consumers (including corporate & Govt. sectors), Informal Sector,
Dealers, Refurbishers, Manufacturers, etc. so as to build capacities of the target groups to
channelize e-waste in a manner that the rules are effectively implemented. Suitable course
curriculum would also be framed for schools/colleges. Effort would be made to prepare the
content in local language.
This project will also stress on adopting best practices for e-waste recycling available
globally, so that the unorganised sector can generate jobs as well as viable business
prospects thereby mitigating the impact of improper recycling on the environment. Recycling
of e-waste will help in creating jobs and recovery of valuable components and materials
through dismantling. The valuable metals recycled from old electronic items can also be
used in manufacturing of new products. As a result, this will save energy, reduce pollution,
mitigate greenhouse gas emissions, and reduce extraction of finite natural resources through
mining. The project will also emphasize on the responsibilities of the producers and convey
the message that they must inculcate the principle of Extended Producer Responsibility
(EPR) and follow the mechanism for channelisation of e-waste from ‘end of life’ products to
registered dismantlers or recyclers.
The tools and dissemination material for creating awareness are developed by MAIT to
create awareness among various stakeholders in the value chain. The awareness
workshops will help to present the current situation on e-waste disposal and practices
thereby creating awareness on the issue; its recycling as well as the legal provisions and the
responsibilities of the stakeholders.
The program also aims to enhance its reach to more cities across each state during the
course of 5 years of its implementation. This will help to inculcate better disposal practices
amongst all stakeholders thereby reducing the environmental impacts of improper handling
and recycling of e-waste.
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2. Framework of the Manual
The objectives of the manual are the following:
To act as a tool for enhancing the understanding of the trainers who would be involved in
conducting the training for the informal sector actors on the subject of e-waste.
To serve as a ready reference for trainers to design and organize trainings on the subject of
e-waste for the informal sector actors.
To serve as a compilation of information on the following issues related to the subject of ewaste:
• What is e-waste?
• What are the categories of e-waste?
• What is the generation of E-waste globally and in India?
• What are hazardous substances?
• What are the hazardous substances in E-waste?
• What are health impacts of unscientific processing of E-waste?
• What are the methods used at present by the informal sector for treating E-waste?
• What is the National Environment Policy of India?
• The E-waste (Management) Rules, 2016 and the challenges of implementing the Rules.
• Defining sustainable consumption and Lifestyles of Health and Sustainability (LOHAS)
• Guidelines for setting up of collection centres of e-waste.
• What is carbon footprint?
• How to measure carbon footprint?
• What are the strategies to reduce carbon footprint?
• What are the correct dismantling and recycling techniques?
To serve as a guide for implementing initiatives by the informal sector that contribute to safe
e-waste management in India.

Objectives of the training of trainers:
The training of trainers has been designed with the objective to enhance the understanding
on the subject of e-waste amongst the informal sector actors. This will be achieved by a
training of trainers on the subject of e-waste and providing them with adequate tools to
organize trainings for the informal sector actors.
The training of trainers will be followed by trainings for the informal sector actors so that they
can contribute to effective handling and management of e-waste.
The training provided will increase knowledge amongst the informal sector about the
generation of e-waste, hazardous substances in e-waste, present status of generation and
disposal in India, regulation on management and handling of e-waste in India, role of the
informal sector as dismantlers and recyclers and efforts like formalization so that they
comply with the e-waste management rules, 2016.
The manual uses different methods to achieve the change objective including the Donna E.
Walker’s ‘Learning Cycle’ that has five steps including Mind Jog, Personal Connection,
Information Exchange, Information Application and Real World Connection. This method
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takes into account that different learners have different learning abilities and at least one of
the steps of the cycle would be able to transfer the learning effectively.
In addition it uses Harvard case method that involves presenting a case to the informal
sector where they associate themselves with a role as they read through the situation and
identify the problem. The next step is to perform the necessary analysis to determine the
cause and possible solutions to the problem. The manual provides essential information and
situations that form cases that can be discussed with the informal sector actors by the
trainer.

How to use the manual:
This manual has 3 major components to it with of the objective of providing experiential
learning to its users.
Component 1 is the Harvard case study which tries to rake the issue with the specific
stakeholder as the key protagonist. This is done to help identify the present scenario with
respect to the problem of e-waste and how it impacts the protagonist’s daily life and future.
The case study can be enacted in the areas where the informal sector actors work and are
able to attend workshops and training sessions and learn through this experience. It also
enables them to to question on the subject to enhance understanding. Enhancement of
understanding will lead to imbibing the learning into practice.
Component 2 is on the learning cycle which has been adopted from the finest techniques
available for experiential learning today. The sessions help to unpack the subject at hand
and enable to gain a better understanding of solutions in order to solve the problem. It also
ensures that engagement is built with participants so that the training sessions are not just
monologues from the trainer to the participants but allows the space for dialogue in order to
enhance understanding of the subject of e-waste.
Component 3 includes references which have been extensively researched from material
available through secondary sources. This includes work which has been done in India as
well as around the world and has been published in renowned journals and publications. The
links to the material have also been provided so that interested readers can enhance their
understanding of the subject of e-waste.
In order to use the manual, the trainer has to go through the case study in order to relate to
the problem and read in detail about the different issues that are discussed. For each
session as elaborated, the trainers will discuss the subject at length in the time provided in
order to ensure that their understanding is enhanced and they can pass the message to the
relevant stakeholders during training workshops and activities that they are a part of during
the course of the project.

6

3. Screenplay for a
conversation between 2
businessmen who have been
working in e-waste for the last
20 years. One of the
businessmen has now
formalised his business by
registering while the other is
still informal.
This fictitious conversation is based in the city of Buradabad. The city of Buradabad
is a hub of informal recycling of different products emanating from waste that is
generated in the city of Hopolabad. Buradabad is located to the east of Hopolabad.
It is dotted with formal recycling industries as well as informal (kabadis in loca l
parlance) shops that extract material from waste. The eastern most corner of the city
has a landfill where waste is dumped which cannot be recycled. Hopolabad, which is
neighbouring Buradabad to its west, has thriving businesses in the manufacturing
and service sectors. Mipolabad is a mining hub situated to the west of Hopolabad.
The city is surrounded on the northern and southern sides by agricultural farmland.
Hopolabad has a domestic product of Rs 72,000 crore annually and has a PPP of Rs
7,20,000 (high income population). It has a population of 10 lakh people (big
metropolis). The city is dotted with apartment complexes, malls and office buildings
in the eastern and central areas. The western part of the city is a manufacturing hub
for electronic items and vehicles.
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The Blue river flows from Buradabad through the city of Hopolabad and then into
Mipolabad. Over the last 15 years, the river flow has almost stagnated which has
caused floods in these 3 cities in the rainy season.
Introducing the actors:
Sabir: An informal sector recycler who has now converted to being formal by
registering his business with the Pollution Control Board. He has experience of more
than 30 years in the recycling sector.
Raju: An informal recycler involved in e -waste recycling for the last 25 years. He is a
friend of Sabir but has not been able to make much progress and is finding it difficult
to make ends meet recently.
Neetu: A social worker who has been associated with environmental issues and the
informal sector for the last 10 years. She has helped many informal sector business
people to formalise and be on the right side of the law. She also leads capacity
building efforts in Buradabad and her NGO has an office in Hopolabad.
About the conversation:
This conversation has 3 parts to it. Part 1 is the conversation between Sabir and
Raju in Buradabad. Sabir goes to meet Raju who talks about the issues that he has
been facing with the police and the pollution control board because of repeated raids
at his premises and his material being confiscated. He has been losing a lot of
money in recent times and now there is very little that he can do to provide for his
family and his children’s education. Sabir assures that he will try and do his best to
help Raju and will speak to Neetu who runs a NGO which helps people like Raju in
the informal sector.
The second part of the conversation, Sabir meets up with Neetu and both of them
decide that they need to resolve this issue keeping in mind the e-waste rules so that
none of the informal sector businessmen face any lingering problems henceforth.
They decide to go and speak to the community at large and enable them to form an
association so that they can be formalised and ensure that everything they do falls
within the purview of the rules.
The third part of the conversation, Neetu and Sabir visit Buradabad and speak to
Raju, who has had to bear the brunt of being informal from the local authorities. Raju
after talking to Neetu and Sabir is convinced and intends to formalise. He also
decides that he would talk to others in the informal sector to formalise and work
within the rules so that they are able to work in peace and ensure that they are able
to take care of the environment as well as their needs.

ACT I
Sabir visits Buradabad to meet his old friend Raju with whom he had worked
for 10 years learning the tricks of dismantling computers when the first lot of
end of life computers had come into the waste market. Sabir is sad to hear
Raju’s plight at the hands of the local authorities and promises to help him.
Sabir explains to Raju how he had faced similar problems but managed to turn
a new leaf when he formalised his business. He tells Raju how he has
prospered and advises that he should follow in his footsteps as well.
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It is 4 pm and Raju sees a familiar figure coming towards his shop. He recognises
that it is Sabir and leaves what he is doing to go out and greet him.
Raju: Hey Sabir! How are you doing? Seeing you after a very long time!
Sabir: Yes Raju, have just been busy with work off late
Raju: How is it going with you?
Sabir: Work has been expanding and I am now thinking about setting up an office so
that I can hire some people to help me out.
Raju: That’s good news Sabir. But have you changed your business?
Sabir: No Raju, I am still collecting and dismantling electronic waste .
Sabir: But why do you ask so?
Raju: Business in Buradabad has gone from bad to worse especially in our sector.
There are questions being raised by the pollution control board on our way of
working because they think whatever we are doing is hazardous for the environment.
Sabir: I kno w because I faced something similar about 3 years back when I was
informal, the way you operate presently.
Raju: I didn’t get you? You do the same thing as we do you said, so how are you
different.
Sabir: You see, I formalized my business 3 years ago and no w I reap the benefits
because disposers call me to handover their electronic waste. All I have to do at the
end of the day is to provide a certificate to them that their waste has been recycled in
an environmentally sound manner.
Raju: But, why would people call you to give away their waste? We still have to go
door to door or buy it from the local kabadi shop.
Sabir: I am registered as a collector and dismantler with the State Pollution Control
Board (SPCB) and every year I file my returns to let them know the amount of e waste that I have handled. After collecting e-waste I dismantle it in an
environmentally friendly way, by ensuring that pollutants and hazardous material
from e-waste does not mix with the air, water and earth and pollute them.
Raju: But, how is it so very different from what we do?
Sabir: You see, the acid fumes you use to extract precious metals pollute the air, the
acid you throw in the drains pollutes the water and the other elements, the waste you
throw on the ground somewhere pollutes the earth. This is not acceptable to the
pollution control authorities and our government which is why there are laws which
state ho w one should handle and manage electronic waste. It is also important that
all the workers who you have engaged in this activity are safe while they are
dismantling e-waste and have proper protective equipment while they are working.
Raju: Well Sabir, what you say makes some sense but ho w do I get rid of these daily
problems created by the local authorities.
Sabir: You see Raju, if you follow the law while doing this business no one from the
authorities will create any trouble for you. You need to ensure that you follow the law
and work accordingly. If you want I can help you out as well.
Raju: Well I would never say no to that offer, but I hope I wouldn’t lose everything in
the process.
Sabir: Don’t you worry Raju, I am a living example who you see prospering. What I
will do is speak to Neetu Ji, who works in a NGO and helped me in the entire
formulization process as well. I will call you soon and let you know when she can
meet.
Raju: You have been God sent Sabir. I do hope and wish to get rid of my troubles
very soon.
9

Sabir: OK bye Raju. See you very soon.
(ACT I completed)

ACT II
The next conversation takes place at Neetu’s office in Hopolabad. Sabir
comes to Neetu to inform her about his conversation with Raju and asks her to
help. Neetu and Sabir talk about the problems that plague Buradabad and
how the informal sector has to confront with them on a daily basis. Neetu and
Sabir then strategise on how they would like to solve the problem and discuss
the steps that they have to take to ensure relief to the informal sector in
Buradabad.
Sabir reaches Neetu’s NGO at 10 in the morning. Both of them greet each other and
sit down to discuss what he has spoken to with Raju the day before and the steps
which they can take to bring relief.
Sabir: Good morning Neetu ji. How are you doing?
Neetu: I am absolutely fine Sabir. How are you doing and how is business
progressing?
Sabir: It is doing well Neetu ji. After I got formalised, I get at least 2-3 calls daily
from clients who are looking forward to disposing off their e -waste.
Neetu: That’s very good. So you are reaping the benefits of getting formalised. I am
sure all the environment and pollution issues which were being created by local
authorities have also stopped.
Sabir: Yes it has. In fact I now understand and realize how working within the ambit
of the la w one can grow his/her business.
Neetu: So tell me. You called me from Buradabad saying that e-waste recyclers
there are facing issues and you wanted my help.
Sabir: Yes Neetu ji. In fact the situation there is very precarious. The businessmen
are facing a lot of harassment from the local authorities. In some cases their material
is confiscated and in some cases they are arrested under some act of the CrPC.
Neetu: I agree that the situation does seem grave. But then I would be careful to
term this as harassment.
Sabir: But this is fairly evident. Isn’t it?
Neetu: As far as compassion towards human beings is concerned, I do understand .
But the fact is that there are laid down rules which one has to follow, else face the
consequences.
Sabir: I didn’t get you.
Neetu: It’s exactly the way your situation was about 5 years ago. You were being
harassed and you were facing issues because of non-compliance with the e-waste
rules. Once you started complying with the rules, no one has bothered you anymore.
Isn’t it?
Sabir: Yes that’s true. But here the problem is very different.
Neetu: How?
Sabir: 5 years ago I was the only one who people were speaking to and then I went
ahead and listened to you and got formalised. But in Buradabad, there are at least
10

2000 families who are involved in this trade and almost all of them are facing the
same issue.
Neetu: You see Sabir, there are some issues which one has to appreciate and
comply with while doing business. E-waste is an environmental issue and is bound
by rules and regulations. Since pollution affects the lives of human beings because it
degrades the quality of air and water, it is important that there is strict
implementation of these rules.
Sabir: True.
Neetu: Hence your friends in Buradabad are as you say being harassed.
Sabir: So what can we do for them?
Neetu: It is important that they start complying with the rules that have been laid for
this sector. I am sure all the problems that they are facing right now will stop.
Sabir: Which means that they will have to be formalised as well?
Neetu: Yes, they have to be. That is the only way to comply with the rules and hence
will resolve all their problems.
Sabir: That takes some time as well. What do they do in the interim?
Neetu: I agree that it does take some time. In the interim, I can help by training them
on what they should be doing and how they should be working so that pollution can
be reduced.
Sabir: Yes and I can contribute to that as well by organising these trainings
Neetu: Yes, that would be a good idea since you already have a lot of friends in
Buradabad who are engaged in recycling activities
Sabir: When do you think we can start?
Neetu: Let us first try and speak to this friend of yours, Raju, and understand the
willingness of people with respect to the training. Only after that can we try and build
these modules and help them understand the environmental aspects of the work that
they do. They also need to understand the hazardous nature of e- waste and its
health impacts because of the way they recycle it. Once they understand the same, I
am sure they will take steps to reduce pollution caused due to these activities.
Sabir: Yes and it will also allow them to then get formalised just like me and expand
their business as well.
Neetu: Of course. That is the way to go because that gives you prosperity and
dignity as well.
Sabir: Let me then try and reach out to Raju so that we can go and speak to him
regarding the same.
Neetu: Yes, please do so and let me know when he would like to meet and I will go
with you to Buradabad as well.
(ACT II completed)

ACT III
In ACT III Neetu and Sabir go to Buradabad and speak to Raju about the
problems that he is facing and discuss with him possible solutions to the
problems. They then decide that they would like to spread this message
across Buradabad which has a large number of informal recyclers so that the
problems related to improper handling of e-waste are mitigated over a period
of time.
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It is 11 am and Neetu and Sabir reach at Raju’s shop in Buradabad.
Sabir: Hi Raju!
Raju: Hi Sabir! Never thought will see a busy man like you back in a couple of days.
Sabir: I am here after our conversation the other day. Please meet Neetu ji who
works in a NGO and helps people in the informal sector.
Neetu: Namaste Raju ji
Raju: Namaste Neetu ji
Neetu: Sabir and I were discussing the problems that you have been facing lately
from the authorities. Since how long have you been facing these issues.
Raju: Madam, all of this started 5 years ago. People said that the Government had
come up with rules regarding the work that we were doing. They also said that this
work was not good for the environment because we were creating pollution.
Neetu: So what did you do about it.
Raju: We did not do much because we did not know what to do. We kept on doing
our thing as usual because we have no other skills to do something else.
Sabir: But now they want to change this state of affairs Neetu ji because this has
now started to affect their livelihood, and hence their daily lives, in a very bad
manner.
Raju: Yes madam, a lot of times our material is confiscated and there are reasons
provided for the same which we do not understand whatsoever
Neetu: You see e-waste recycling comes under the red category as far as
environmental clearances go for projects. It is because e-waste has a lot of material
which is hazardous for human health when it is recycled in an improper manner.
There are many toxic substances in e- waste and it is important that you can identify
them, know ho w to determine their toxicity and then kno w what methods to adopt to
dispose them or recycle them properly. This is the reason that the government has
come out with rules for the same.
Raju: So what should we do madam
Neetu: You see, there are many materials as you know in electronic waste. Each
item has different methods of dismantling and extraction. You should be able to
dispose off these items in methods which protect the environment and also the
health of the people who work with you.
Raju: Ok. I didn’t kno w about that. Does Sabir work in this way as well?
Neetu: Yes, and that is why it is important that you follow in the footsteps of Sabir.
Just like you, he was in the informal sector as well, and would not care about the
impact that his work would have on the environment. Slowly and steadily he has
learnt, and then formalised himself. Now he has no trouble with the authorities, since
they know that whatever he is doing, he is following the rules which have been set
up.
Raju: How will I get formalised madam?
Neetu: There are steps which you need to take including registering yourself and
obtaining permissions to do this work in a proper manner. I will guide you on those
steps and help you fill your forms as well.
Sabir: I can help in the same as well Raju
Raju: There are many of us here in Buradabad who are facing similar problems. Can
you help them as well?
Neetu: Sure, why not? In fact that would help so many of you get formalised and
work in a proper manner. This will also help to reduce the pollution that takes place
12

through improper recycling of e- waste. It will also help to upgrade your livelihoods
too.
Raju: What should I do in that case?
Neetu: It would be good if you could speak to them and see who would be
interested. We can then come again and speak to all of them about the benefits of
working under the rules so that no one can bother you any more.
Raju: I will certainly do that madam.
Sabir: Great Raju. I wish you the very best in this endeavour
Raju: Thank you Sabir. You have been of great help. Thank you madam for coming
and meeting me and showing the way forward.

(ACT III completed)

Neetu and Sabir have helped to organise the informal sector businessmen
and workers in Buradabad and have formalised many businesses. This has
lead to more business for these recyclers and also helped in reducing t he
pollution in the city.
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4. References:
a) Identification of toxic substances and awareness of
hazards
Different components of electrical and electronic equipment have different hazardous
substances, it is easier to identify the components and then determine how to handle the
component considering the hazardous substance present in it.
Pollutant/ Element
Arsenic
Barium
Brominated flame –proofing agent
Cadmium
Chrome
Cobalt
Copper
Lead

Liquid crystal
Lithium
Mercury
Nickel
PCBs (Polychlorinated biphenyls)
Selenium
Silver
Zinc

Occurrence
Semiconductors, diodes, microwaves, LE Ds (light emitting
diodes), solar cells
Electron tubes, filler for plastic and rubber, lubricant additives
Casing, circuit boards (plastic), cables and PVC cables
Batteries, pigments solder, alloys, circuit boards, comput er
batteries, monitor cathode ray tubes (CRTs)
Dyes/pigments, switches, solar
Insulators
Conducted in cables, copper ribbons, coils, circuitry, pigment
Lead rechargeable batteries, solar, transistors, lithium
batteries PVC(poly vinyl chloride ) Stabilizers, lasers, LE Ds,
thermoelectric elements, circuit boards
Displays
Mobile telephones, photographic equipment, video equipment
(batteries)
Components in copper machines and steam irons; batteries
in clocks and pocket calculators, switches, LCDs
Alloys, batteries, relays, semiconductors, pigments
Trans formers, capacitors, softenin g agent for paint, glue
plastic
Photoelectric cells, pigments, photocopiers, fax machine
Capacitors, switches (contacts), batteries, resistors
Steel, brass, alloys, disposable and rechargeable batteries,
luminous substances.

Table 1: Pollutants and their occurrence in e -waste
Source
E-waste guide.info, (2016) Haz ardous Substances in E-waste.

b) Environment, occupational health and safety issues
Instructions for protection measures: to handle personal protective equipment and describe
the dedication
Electronics recycling can pose risks to workers include:
• Illness from toxic metal dusts
• Injuries from lifting and moving heavy objects
• Cuts or eye injuries from sharp objects
• Hearing loss from noise exposure
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Use of standard personal protection equipment (PPE) items when handling e-waste is
necessary, the PPE include the following: closed shoes, overalls, gloves, security glasses
and masks (the latter two are required for any dismantling activities).
Source
GIZ, (2013), Best Practice Guidebook for SMALL South Afric an E -Waste Businesses,
https://www.mtn.com/Sustainability/Documents/Best_Practice_Guidebook_for_Small_E Waste_Businesses_(SA )_2014.pdf
California Department of Public Health, Electronic Waste Recycling Working Safety,
https://www.cdph.ca.gov/ programs/hesis/Documents/eWaste.pdf
CDC, Assessment of e-waste recycling hazard: http://www.cdc.gov/ niosh/hhe/reports/pdfs/e scrap_survey_report.pdf

c) Knowledge of the sanitary guidelines at the workplace
Sanitation guidelines at the workplace include:
Keep your work area clean.
 Lower the release of toxic materials by taking apart and sorting components as much
as possible before shredding.
 Do not use brooms to sweep. Wet mop or use a HEPA-filtered vacuum to keep dust
levels down.
 Don’t eat or drink while handling e-waste. Wash your hands well with soap and water
before eating, drinking, or using the restroom. Keep drinking water in a closed bottle.
 Shower at the end of your shift to remove dust from your hair and body. (It’s better to
shower at work if you can.)
 Change into clean clothes and shoes at work before you go home to avoid getting
dust in your car or home.
 Keep dirty work clothes and shoes separate from clean street clothes. If you don’t
have a storage locker, keep your dirty clothes and shoes in a plastic bag.
 If CRT glass breaks, mist the broken glass with water to keep dust down and wet
mop or HEPA-vacuum the area.

Figure 1: Sanitary guidelines at work place



Protection of the natural resources: groundwater protection, soil protection, protection
of water resources, emissions control

Environmental protection = Health protection
The risks associated with placing e-waste on landfills are due to leaching and evaporation of
hazardous substances. The main problems in this context are the wide variety of substances
the EEE contains as well as the long time spans involved. The hazardous compounds
present in e-waste possess a wide range of properties, which means that their behaviours in
the environment differ substantially. Consequently, it is difficult to avoid evaporation and
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leaching of all compounds at the same time, and it has therefore become a common
knowledge that all landfills leak [BAN & SVTC 2002]. It is no guarantee that controlled
landfills with liners and leachate collection systems completely eliminates the risks of
pollution, even if the potential environmental impacts are considerably higher when e-waste
is put on uncontrolled landfills [Jang &Townsend 2003]. In the latter case contaminated
leachate may go directly to the soil, groundwater and surface water in the surroundings, and
volatile compounds are exposed in open air. In addition, uncontrolled fires may begin at such
landfills, posing additional threats to human health and the environment.
It is, however, difficult to assess the environmental consequences of e-waste in landfills due
to the extreme complexity of the waste and long time spans of the processes involved. This
may be the reason for the limited number of scientific studies available on this topic.
However, the studies that are available show that leachate of e-waste, produced under
simulated as well as natural conditions, often contain lead levels that exceed 5 mg/L, which
is the toxicity characteristic limit for hazardous waste used in the U.S. [Townsend et al. 2008,
Musson 2006, Jang &

Dismantling and identification of recyclable material –
state of the art
The aim of dismantling and pre-processing is to liberate the materials and direct them to
adequate subsequent final treatment processes. Hazardous substances have to be removed
and stored or treated safely while valuable components/materials need to be taken out for
reuse or to be directed to efficient recovery processes. This includes removal of batteries,
capacitors etc. prior to further (mechanical) pre-treatment. The batteries from the devices
can be sent to dedicated facilities for the recovery of cobalt, nickel and copper.
For devices containing ODS such as refrigerators and air-conditioners, the de-gassing
step is crucial in the pre-processing stage as the refrigerants used (CFC or HCFC in older
models) need to be removed carefully to avoid air-emissions. For CRT containing appliances
(e.g. monitors and TVs) coatings in the panel glass are usually removed as well before endprocessing. LCD monitors with mercury-containing backlights need special care too, as the
backlights need to be carefully removed before further treatment.
The circuit boards present in ICT equipment and televisions contain most of the precious
and special metals as well as lead (solders) and flame retardant containing resins. They can
be removed from the devices by manual dismantling, mechanical treatment (shredding and
sorting) or a combination of both. Manual removal of the circuit boards from
telecommunication and information technologies (IT) equipment prior to shredding will
prevent losses of precious and special metals and offers advantages, especially in
developing and transition countries with rather low labour costs. Intensive mechanical preprocessing such as shredding and automated sorting to remove circuit boards should be
avoided, because significant losses of precious and special metals can occur. One of the
causes is unintended co-separation of trace elements such as precious metals with major
fractions such as ferrous, aluminium or plastics due to incomplete liberation of the complex
materials. Small, highly complex electronic devices such as mobile phones, MP3 players etc.
can (after removal of the battery) also be treated directly by an end-processor to recover the
metals.
In the pre-processing phase, manual and semi-manual dismantling can be efficient to further
disassemble the components including power supply, hard discs and disc drivers.
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Tools like electric or pneumatic screwdrivers can be applied to accelerate the speed of
dismantling. The benefit for carrying out manual dismantling is that the products
after the disassembly can be easily grouped into different fractions in their complete and
intact forms, which could reduce the separation effort in the end-processing phase and also
be able to reclaim the reusable parts. For example, PWBs without any other fraction mixed
in can give a higher metal yield during end-processing. A stream line assigning a specific
dismantling division to different workers would greatly improve the dismantling efficiency.
This approach is eco-efficiently preferable in the areas with a lower labour cost and
abundant Workforce.
Decontamination/ Dismantling: Decontamination/ Dismantling is done manually. It
includes the following steps.
(i) Removal of parts containing hazardous/ dangerous substances (CFCs, Hg
switches, PCB).
(ii) Removal of easily accessible parts containing valuable substances (cable
containing copper, steel, iron, precious metal containing parts, e.g. contacts)
(iii)Segregation of hazardous/ dangerous substance and removal of easily
accessible parts

Figure 2: Manual Dismantling process
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Figure 3: Flowsheet of e-waste recycling plant Japan
End-use recycler who has the facilities and controls in place (e.g. high-tech mechanical
printed wire board shredders, cable granulators, plastic injection moulding machines, CRT
glass cutters, etc.) to further refine and enrich the material streams that will eventually end
up predominantly in local and even international refineries and smelters.
Source
http://www.ewasteguide.info/ files/Wang_2012_Bo2W_0.pdf
UNEP, (2007), E-waste management manual Volume II:
http://www.unep.org/ietc/Portals/136/Publications/Waste%20Management/EWasteManual_Vol2.pdf
UNEP, (2007), Recycling from E-waste to resource:
http://www.unep.org/pdf/Recycling_From_e-waste_to_resources.pdf

Dismantling of recyclable material: Why? What? How?
E-waste contain both hazardous and non-hazardous materials. It is possible to use
dismantling technique to separate non-hazardous and recyclable materials from hazardous
material. Once the recyclables are separated they can be processed further to produce
recycled material that can be used to prepare new products. For example plastics from a
computer can be used to make a new computer but it should be ensured that all hazardous
components mixed with the waste have been separated. The figure below highlights the
steps for recycling:
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Figure 4: Di smantling proce ss
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Source
E-waste Guide Manual Dismantling http://ewasteguide.info/manual_dismantling

Knowledge and appliance of tools equipment, lifting
equipment and transport equipment
Manual sorting and dismantling is done using appropriate protective equipments (like gloves,
masks, shoes, caps etc.) along with tools like hammers, pilers etc.
Equipment for second level treatment include:

Figure 5: Equipment for dismantling e-waste
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Equipment for third level treatment include:

Figure 6: Equipment for third level treatment of e -waste

A sample e-Waste processing plant consists of :
a. Cutting Mill for electronic circuit boards, wires and small parts
b. Granulation Mill for e-waste with primary separation
c. Vibratory Feeder Assembly for Granulation Mill
d. Enhanced Air Purification System
e. Conveyor Belt (10 ft)
f. Magnetic Separator
g. Fraction Separator
h. Feeder Assembly for Fraction Separator)
i. Electrical control panel
WEEE is manually dismantled and separated into electronic circuit boards, wires and
external cabinets and casings. The cutting mill is used for reducing the size of the assorted
electronic circuit boards, wires, small components, small equipment etc.
A magnetic separator separates ferrous components. The non-ferrous fraction is passed
over a conveyor belt to the granulation mill by a vibratory feeder.
The granulated fraction passes through a primary separator. The granulated material is fed
to a fraction separator through a feeding assembly.
The dust from the granulating mill and the primary separator is fed to an air purification
system. The air purification system separates the dust and minute particles from air and
releases clean air in the environment.
The fraction separator separates the granulated material into non metallic and non ferrous
mixed metal fraction.
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Throughout the entire process, manual handling of material is avoided to a maximum.
Material is handled only at input of the cutting mill, handling of separated fraction bins and
manual picking of oversized parts after first level size reduction.
The entire process is completely mechanical. No chemicals are used at any stage. Water
used in the process is completely recycled and not released as effluent / spent water. Dust
generated in the process is collected in proper bags and packed for safe disposal.
The entire operation is free from any kind of polluting processes.
Source
e-Waste Res posal: Project Report
http://www.ns wai.com/nswaiadmin/Pdfs/insertPdf/i_2015/i_Nov15/E -Waste%20Resposal. pdf

d) Recycling and disposal – state of the art
Different product recycling technologies and options, in
particular: glass recycling, plastics recycling, metal
recycling
Glass is 100% recyclable and can be recycled endlessly without loss in quality or purity.
Glass from e-waste if not contaminated with other harmful impurities and is sorted from other
materials can be crushed and melted, then moulded into new products. However,
contaminated glass need specialized equipment for separating glass from other hazardous
or non-hazardous contaminants. For example, some companies have developed high-tech
colour sorting equipment in order to combat contamination by other colours. Some collectors
will also take mixed glass as well as colour-separated.
Source
Environment Media Group, Glass Recycling
http://www.letsrecycle.com/prices/glass/glass-specifications/

Plastic recycling facilities use equipment that breaks apart the large plastic parts for
recycling. Then the materials are sorted by color and resin type. Next, grounding and
shredding of plastics is done into small flakes. The lighter and heavier flakes are separated
from each other by a special piece of machinery. Once fully separated, the flakes are
washed with detergents to free them of further contamination. The clean flakes then pass
through another piece of equipment that additionally separates the plastic resin types. The
flakes are then dried (Complete Recycling, 2016).
Separation of different plastic materials and removal of impurities can be performed by
gravity/density sorting with a range of different technologies mentioned below:
Float sink method: Density sorting with a fluid medium. Different plastic materials can be
separated from each other resulting in a purity of up to 98 % for mixed plastics. This
technology can also be used to separate plastic from heavier materials.
Hydrocyclones: Density sorting based on the centripetal force to fluid resistance. The waste
will be fed into the hydrocyclone in a suspension. Lighter fractions will be transported
upwards, while more dense particles will end in the bottom of the cyclone. Size reduction is
usually done before treatment in hydrocyclones.
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REPROCESSING
Reprocessing of the plastic material (fine sorting and production of secondary raw material)
usually takes place after sorting/separation of mixed waste/plastic streams or directly on
industrial plastic residues.
For high quality plastic products the input for secondary raw material production will often be
single-material plastic (e.g. PET or PP) with no or little amounts of contaminants and
nontargeted plastic materials. For lower quality plastic products the tolerance with respect to
impurities is higher.
The output from the reprocessing is the secondary raw materials used for plastic product
manufacturing; usually pellets, but can also be flakes or profiles.
It is important to note that, although divided using this systematic approach, sorting and
separation processes can also occur during or in between the reprocessing. The following
types of equipment/processes can be applied at a typical reprocessing plant:
› Bale opener
› Additional fine sorting (ballistic separator/NIR infrared separator/magnet/eddy-current
separator)
› Washing: water, detergents and agitation is used for cleaning the plastic. Include also "hot
washing" with NaOH.
› Microfiltration of water extracting e.g. glue
› Size reduction: cutting the plastic into smaller peaces (e.g. 12 mm) using a shredder
› Vacuum reactor to purify for organic contaminants Extrusion: In an extruder the waste is
melted and pressed through a cone, which will produce long strings of plastic
› Screening: After or during extrusion processes the plastic might pass through a screen in
order to remove any solid impurity
› Pelletizing: A rotating knife cuts the strings into pellets that often are cooled in water
(Christensen & Fruergaard 2011).
Purity of 99.9% is recorded having a maximum of contaminants at a level of 100-200 ppm.
Plastic products can be manufactured using as an input virgin material made from crude oil
or secondary raw materials recovered from plastic waste. The input is typ ically in the form of
pellets, flakes or profiles depending on the type of product produced (see also figure 1 or
JRC 2011 p. 38).
The use of secondary raw materials often substitutes the production of virgin plastic
materials. However, in some cases (often low quality plastic products) other materials, e.g.
wood, are replaced. This issue is important when assessing the environmental benefits from
recycling of plastic.
Source:
Complete Recycling, (2016), Plastic Recycling
https://www.completerecycling.com/resources/plastic -recycling/process
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EU, (2013), Report on assessment of relevant recycling technologies,
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=home.showFile& rep= file& fi
l=PLASTIC_ZERO_annex_d32_action4.2_report _on_assessment_sept2013_final.pdf

Metal Recycling
First scrap metal is passed through radiation detector to separate any metals contaminated
with radioactive material. Shredders are used to reduce the size of metal scrap. Magnetic
separators sort ferrous metals while eddy current separator sorts non-ferrous metals from
any impurities. High pressure air flows and liquid floating systems are also used to separate
metals further. Separated metals are melted and mixed with chemical to prepare recycled
metals which can be used for manufacturing new products.
Source:
Earth911, (2016), How to recycle metals:
http://earth911.com/recycling-guide/how-to-recycle-metal/

Disposal routes of waste material
Ideally in a recycling process no waste material should be left but incineration for nonrecyclables and pollution control equipment for control of air and water pollution should be
used.

e) Policies and legislation
Laws, regulations and standards in India
As per the E-Waste (Management) Rules 2016 all e-waste should be recycled by authorized
recyclers and dismantlers. In line with the principle of ‘Extended Producer Responsibility’
(EPR) the producers have to set up a scheme for collection of used/waste Electrical and
Electronic Equipment from the Electrical and Electronic Equipment placed on the market
earlier through dealers. In addition collection centres, Producer Responsibility Organisation,
buy-back arrangement, exchange scheme, Deposit Refund Scheme, etc. should be
implemented whether directly or through any authorised agency for channelising the items
so collected to authorised recyclers. Consumers or bulk consumers of electrical and
electronic equipment listed in Schedule I of the E-waste rules 20161 shall ensure that ewaste generated by them is channelised through collection centre or dealer of authorised
producer or dismantler or recycler or through the designated take back service provider of
the producer to authorised dismantler or recycler; (2) bulk consumers of electrical and
electronic equipment listed in Schedule I shall maintain records of e-waste generated by
them in Form-2 and make such records available for scrutiny by the concerned State
Pollution Control Board; As responsible consumers we are expected to deposit the e-waste
at authorized collection centres.
1

'bulk consumer' means bulk users of electrical and electronic equipment such as Central
Government or State Government Departments, public sector undertakings, banks, educational
institutions, multinational organisations, international agencies, partnership and public or private
companies that are registered under t he Factories Act, 1948 (63 of 1948) and the Companies Act,
2013 (18 of 2013) and health care facilities whic h have turnover of more than one crore or have more
than twenty employees;
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Environmentally sound E-waste treatment technologies are used at three levels as described
below:
● 1st level treatment
● 2nd level treatment
● 3rd level treatment
All the three levels of e-waste treatment are based on material flow. Each level treatment
consists of unit operations, where e-waste is treated and output of 1st level treatment serves
as input to 2nd level treatment. After the third level treatment, the residues are disposed of
either in TSDF (Treatment, Storage, and Disposal Facility) or incinerated. The efficiency of
operations at first and second level determines the quantity of residues going to TSDF or
incineration. The simplified version of all the three treatments is shown below.
For non CRT E-waste, the major e-waste treatment facilities in India use the following
technologies.
1. Dismantling 2. Pulverization/ Hammering 3. Shredding 4. Density separation using water

Figure 7: Treatment of e-waste
Source:
WEEE Recycle & CSE. E-Waste Training Course for Policymakers and Regulators – Facilitator’s
Manual
http://www.igep.in/live/hrdpmp/hrdpmaster/igep/content/e54413/e54441/e62968/WEEERecycleCSEm
anual.pdf
Indian Ministry of Environment and Forests & Climate Change 2016. E -waste (Management) Rules,
2016.
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http://www.moef.gov.in/sites/default/files/EWM%20Rules%202016%20english%2023.03.2016.pdf

Trends and aspects of e-waste
Table 2: Possible Hazardous substances in e-waste components (CPCB, 2008)
Hazardous
Substance
Lead

Plastic

Chromium

Mercury

Beryllium
Cadmium

Acid

PBB

PBDE

Danger
A neurotoxin that affects the kidneys and the reproductive system, high
quantities can be fatal. It affects mental development in children.
Mechanical breaking of CRTs (cathode ray tubes) and removing solder form
microchips release lead as powder and fumes.
Found in circuit boards, cabinets and cables, they contain carcinogens.
BFRs or Brominated flame retardants give out carcinogenic Brominated
dioxins and furans Dioxins can harm reproductive and immune systems.
Burning PVC, a component of plastics, also produces dioxins BFR can
leach into landfills Even the dust on computer cabinets contains BFR.
Used to protect metal housings and plates in a computer from corrosion,
inhaling Hexavalent chromium or chromium 6 can damage liver and kidney
and cause bronchial maladies including asthmatic bronchitis and lung
cancer.
Affect the central nervous system, kidneys and immune system. It impairs
foetus growth and harms infants through mother’s milk. It is released while
breaking and burning of circuit boards and switches mercury in water bodies
can form methylated mercury through microbial activity. Methylated mercury
is toxic and can enter the human food chain through aquatic.
Found in switch boards and printed circuit boards. It is carcinogenic and
causes lung diseases.
A carcinogen. Long-term exposure causes Itai-Itai disease, which causes
severe pain in the joints and spine. It affects the kidneys and softens bones.
Cadmium is released into the environment as powder while crushing and
milling of plastics, CRTs and circuit boards. Cadmium may be released with
dust, entering surface water and groundwater.
Sulphuric and hydrochloric acids are used to separate metals from circuit
board’s furnes contain chlorine and sulphur dioxide, which cause respiratory
problems. They are corrosive to the eye and skin.
Polyhalogenated derivatives which can cause pre and post natal
complications and can lead girls to menarche at an early age. They can also
cause acne.
Leads to restriction in development of kids between the age of 1 and 6
years.
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Constituents of E-Waste
E-Waste Source

E-Waste
Component
Lead, barium &
other heavy
metals

Environmental Hazard

Effects on Human

These metals leaching
g into the ground water
and release of toxic
phosphor

Anemia, Renal
Toxicity, Insominia

Mercury

Air emissions as well as
discharge into rivers of
glass dust

Plastics from
printers,
keyboards,
monitors etc

Plasticizer
bisephenol-A(or
BPA) as well
DEHP and DBP
Plastic compound
known as
phthalates

PVC & Polymer,
Paints, Printing
inks, electrical
transformers &
Capacitors

Polychlorinated
Biphenyls (PCBs)

Chlorinated plastic
release harmful
chemicals into the
surrounding soil, which
seep into ground water
or other surrounding
water sources which
cause serious harm to
the species that drink
this water.
Include extreme
pollution from
production, toxic
chemical exposure
during use, hazards
form fires

Renal Toxicity,
Muscle Tumors,
Mental retardation
cerebral palsy
Risk in developing
heart problems,
obesity reproductive
disease

CRTs (used in TVs,
Monitors, ATM,
Video Camera, etc),
Batteries, PVC
cables, Paints
Batteries, Housing
& Medical
equipment

Suppression of
immune system
damage to the liver
nervous and
reproductive systems

Table 3: Possible hazardous substances in WEEE/E-waste components

Source:
Indian Central Pollution Control Board 2008

Table 4:Component and possible hazardous content
Component
Possible Hazardous Content
Metal
Motor/compressor
Cooling
Ozone Depleting Substances (ODS)
Plastic
Phthalate plasticize, BFR
Insulation
Insulation ODS in foam, Asbestos,
refractory ceramic fiber
Glass
CRT
Lead, antimony, mercury, phosphors
LCD
Mercury
Rubber
Phthalate plasticizer, BFR
Winning/electrical
Phthalate plasticizer, lead , BFR
Concrete
Transformer
Circuit Board
Lead Beryllium , antimony, BFR
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Fluorescent Lamp
Incandescent Lamp
Healing element
Thermostat
BFR – containing plastic
Batteries
CFC, HCFC , HFC , HC
External electric cables
Electrolyte capacitors (over L/D 25mm)

Mercury, Phosphorus, Flame retardants

Mercury
BFRs
Lead, lithium, Cadmium, Mercury
Ozone depleting substances
BFRs, plasticizers
Glycol, other unknown substances

Figure 8: Adverse Impact of e-waste
(Source: http://www.capeewaste.co.za/why_recycle_ewaste.html)

Formalisation of informal activities in the sector
It should be possible to formalize the informal activities in the sector through the following
steps:
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1. Capacity building of informal sector so that they can be part of the formal sector
either as employees or as entrepreneurs involved in collection and dismantling of ewaste should be conducted.
2. Manual sorting and dismantling operations can be made safer with limited investment
in tools and personal protective equipment so government or private sector can
provide some initial support to the informal sector to set up safe collection, sorting
and dismantling facilities.
3. Informal sector actors should be organized in form of e-waste management
cooperatives and then they should be provided technical and financial support so that
safe recycling of e-waste can be ensured. In New Delhi, for instance, the NGO
Chintan Environmental Research and Action Group helped Safai Sena, an active
organization of 12,000 members form a cooperative for e-waste recycling.
One other approach to ensure that e-waste is collected by the informal sector but in place of
unsafe recycling they deposit the e-waste to formal sector following safe recycling practices
involves establishing a Deposit Refund Mechanism that will take a deposit equivalent to the
value that can be obtained by extracting all possible valuable components to the best
possible extent. The rationale behind setting the deposit at that level is that if informal
recycler is aware that even after putting extensive efforts in recycling he or she is likely to
earn the same amount of money that can be obtained by depositing it at the formal recycling
collection centre then it is certain that unsafe informal recycling will cease to exist. If this
deposit refund mechanism is established government will only have to ensure that formal
sector recyclers do not end up selling the e-waste back to the informal sector for metal and
useful products extraction. Rather than regulating and tracing operations of numerous and
distributed informal recyclers an appropriately priced deposit refund mechanism will require
monitoring the operations of formal recyclers only.
Developing an action plan to implement improvement measures
1. Identify informal sector actors, gain their confidence by providing them formal
status as cooperative and may make effort for removal of any past charges from
court.
2. Inform them about the harmful impacts of unsafe recycling.
3. Provide them identity proofs for collection of e-waste and link them to collection
centres or to recyclers who will buy e-waste from them as sorted or dismantled
which could be done safely with limited investment.
4. Provide them training and tools to conduct safe sorting and dismantling.
Establish a Deposit Refund Mechanism that provides informal sector same money that they
would have earned by unsafe recycling for just collecting or sorting and dismantling the
electronic or electrical equipment.

Occupational Health and Safety (OHS) issues around
improper handling of e-waste
e-waste contains a wide range of hazardous compounds that may be released during
improper handling thereby becoming a threat to humans and the environment. In addition, in
some processes used, new hazardous compounds, such as dioxins, may be formed as the
original e-waste components are degraded. Most risks arise during the uncontrolled e-waste
recycling activities using rudimentary methods. These include manual disassembly and
29

sorting; heating and acid leaching of printed circuit boards (PC-boards); shredding, melting
and extrusion of plastics; open burning of plastic coated wires and other components; and
sweeping and collection of toners from toner cartridges. These activities are mostly carried
out directly on the ground in open air or in poorly ventilated workshops, and involve minimal
emission control systems and personal protection for the workers.
Humans and the environment in the areas where this is carried out may therefore be highly
exposed to the emissions generated. The recycling workers and the local residents are
particularly exposed via dust generated during dismantling and shredding process es, and
fumes and smoke generated during acid digestion processes and various high temperature
processes, such as open burning and heating, melting, and extrusion processes. The
environment is mainly contaminated from the open burning processes and through leakage
from dumped residue of various recycling activities, e.g. stripped cathode ray tubes (CRTs)
and PC-boards, spent acids from the digestion processes and residual ashes. On the whole,
lead seems to be particularly problematic among the metals, and dioxins (chlorinated and
brominated) and polybrominated diphenyl ethers (PBDEs) among the organic compounds.
These compounds are all very toxic and may potentially be emitted in large amounts during
rudimentary e-waste recycling activities. Lead and PBDEs because they both are highly
abundant in e-waste, and dioxins because the formation conditions many times are ideal in
the processes used. As a consequence, extremely high levels (in some cases the highest
ever measured) of these compounds have been measured in environmental as well as
human samples collected in areas where uncontrolled e-waste recycling is taking place.
Risks also arise when e-waste is treated as general municipal solid waste. During
incineration, a wide variety of hazardous compounds may be emitted to the atmosphere via
the smoke and exhaust gases, both in gaseous form and bound to particles.
The compounds emitted may be those that were present in the original waste, but probably
more important are those compounds that may be formed during the incineration processes,
e.g. PCDD/Fs and PBDD/Fs. This is because the e-waste, being a complex fuel, may
function as precursors for many different compounds in thermal processes. In fact, the
conditions for dioxin formation are many times ideal when e-waste is incinerated, which is
partly due to the presence of PVC-plastics and BFRs as dioxin precursors and partly due to
the presence of copper and antimony as very potent catalysts in the transformation
reactions. In modern incineration facilities the emission of these and other compounds may
be minimized by process optimization and flue gas treatment systems. However during
landfilling, hazardous compounds may leak to the surrounding environments, including
nearby surface water and groundwater reservoirs, and also evaporate to the atmosphere.
Leakage may occur for most compounds in the waste due to the long time span involved,
but of particular concern are the leakage of lead and various other metals, as well as PBDEs
and phthalate plasticizers. Evaporation mainly occurs for volatile compounds, of which
mercury and its methylated derivatives are of most concern. The extent of leakage and
evaporation from a landfill depends on the properties of the contaminants in question, but
also on the design of the landfill (i.e. if it is open or sealed), the properties of the material
being stored (e.g. type of waste, if it has been pre-treated in some way etc.), and on various
environmental factors such as the ambient temperature and pH and humic content in the
infiltrating water (SEPA, (2011)).
Source:
Swedish Environmental Protection Agency, (2011), Recycling and disposal of electronic waste Health
hazards and environmental impacts, Report 6417.
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5. Session Plans:
E-Waste Curriculum: Training of Trainers
This curriculum has used Donna E. Walker’s ‘Learning Cycle’ t o design each
of the sessions. Each step of the Walker’s cycle serves a specific purpose
thus ensuring that the learning effectiveness is maximized. The details of the
five steps of the Walker’s Cycle are explained below:
1. Mind Jog: This step helps to start the session on a positive note and arouse
curiosity about the issue the session relates to. Mind jogs need to be short and
crisp, and lead into the topic.

2. Personal Connection: This step helps to bring out the ‘what’s in it for me’
connection and prepares the participants for absorbing new knowledge. The
exercises used at this stage try to make the session relevant to learner’s real
world ‘as is’.
3. Information Exchange: The focus of this stage is to build new
knowledge, facilitate exchange of information between and among the
participants and deduce some key concepts through discussion and
presentation to supplement participants’ information. In this stage, the
facilitators allow the participants to come up with concepts instead of
downloading it for them and allow extensive peer discussion and learning.
The facilitators here need to concentrate on refining and building on participants’ inputs.
4. Information Application: The purpose of this stage is to build confidence in
the participants about new knowledge, support them to apply the key concepts
learnt to realistic scenarios (thereby reconfirming the learning of the previous
stages), and to facilitate a multi-perspective view. This stage also seeks to add
fresh insights into the concepts and apply the skills to real life situations without
taking real risks. For this curriculum, we have tried to ensure that the activities are drawn
from the participants’ background and experiences and enough complexity has been built
into it in order to get a variety of responses.
5. Real World Connection: The activities in this stage seek to elicit
personal learning and satisfy the participants that new knowledge will
lead to a better performance. The design of this stage enables
participants to connect personal learning to learning from the session, as
the facilitator helps them set up clear performance oriented goals, which
are also specific, measurable and realistic. This way both the facilitators and the participants
get a chance to informally assess how effective the participants’ learning has been.
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Session 1: Identification of toxic
substances and awareness of
hazards
Purpose
The primary function of this session is to introduce the participants to the methodology that
would be used in transacting the curriculum. The session also aims to build an
understanding of participants around toxic substances and hazards associated with toxic
substances .

Session Objectives
At the end of the session participants will be able to:



Identify toxic substances and hazards associated with them
Explain the pragmatic methods of determination of toxic substances

Flow Step

Key Idea/Description

Mind Jog

Familiarization with toxic substances and
their hazards
Half the participants are given names of toxic
substances and the other half are given the
names of the hazards – both groups are then
asked to find their match.

Personal
Connect

Connecting personal experiences with Toxic
substances and hazards
One experience wherein your lack of awareness
of a toxic substance and hazard caused by it
resulted in an injury to you or someone else.
Describe the experience and what has been
your key learning from that experience. (Think
individually and then share in small groups).
 Individually reflect and write (10 minutes)
 In small groups, share. (20 minutes)
Case study to explain the different methods
of identification of toxic substances

Information
Exchange

Case study: Read aloud the case study with
participants reading the part of different
characters + individual recording after each
section. If the group is a mixed Hindi/English
group, run in one Hindi group and one English
group. It is a good idea to give the case study
as a pre-work so that the participants have at
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Methodology/
Tools
Game

Duration

Individual
reflection and
Group Work

30 minutes

Discussion

1 hour

15 minutes

least read it before they come and this is only a
refresher.
Information
Application

Real World
Connect

Learning about the methods of
identification of toxic substances
Group processing of the case study to identify
the methods of identification
 Make 4 small groups
 Participants share individual written
thoughts in small groups
 As a group discuss the video and bring out
the methods which the video is focusing on
 Each group presents to the larger group the
methods which they have been able to
identify from the case study .
 The facilitator sums up the discussion by
introducing the methods

Sharing one’s understanding wrt Toxic
substances and their hazards with other
colleagues Talk to 5 colleagues to understand
their experiences of toxic substances and their
hazards and what are the methods they adopt
for identification( data to be shared in the next
session )

MIND JOG
Slide – What are toxic
substances and their
hazards?

PERSONAL
CONNECT

Discussion

1 hour

Individual
reflection

15 minutes

INSTRUCT
Make a circle
Each one of you has a paper slip with either a name of a toxic
substance/hazard written on it. You have to move around the room
and find your partner
EXPLAIN:
All of us have some idea about toxic substances and their related
hazard . In the course of next 3 hours , we will be engaging more
deeply with the subject and get to build a more informed
understanding on the issue.
SAY:
Take a minute to reflect on “One experience wherein your lack of
awareness of a toxic substance and hazard caused by it resulted in
an injury to you or someone else . Describe the experience and what
has been your key learning from that experience. and write down
for yourself on a card. (Give participants 5 minutes for this)
SAY:
Now, let’s get into three groups.
Within your groups, take a look at your reflections and as a group
capture the challenges and learnings
INSTRUCT
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Will one person from each group share their groups’ chart with the
larger group?
As the groups are sharing, capture what they are saying on a chart or
white board

INFORMATION
EXCHANGE
Handout1.1 What is Ewaste?
Handout1.2 What are
the 10 categories of ewaste?
Handout 1.3
Generation of E-waste
globally
Handout 1.4
Generation of E-waste
in India

INFORMATION
APPLICATION

EXPLAIN
Each one of us has to learn from our own experiences and others
experiences if we want to reduce the hazards caused by toxic
substances
INSTRUCT
Read the case study in small groups with participants reading the
part of different characters

Sabir: You see, I formalized my business 3 years ago and no w
I reap the benefits because disposers call me to handover their
electronic waste. All I have to do at the end of the day is to
provide a certificate to them that their waste has been recycled
in an environmentally sound manner.
Raju: But, why would people call you to give away their waste?
We still have to go door to door or buy it from the local kabadi
shop.
Sabir: I am registered as a collector and dismantler with the
State Pollution Control Board (SPCB) and every year I file my
returns to let them know the amount of e-waste that I have
handled. After collecting e-waste I dismantle it in an
environmentally friendly way, by ensuring that pollutants and
hazardous material from e- waste does not mix with the air,
water and earth and pollute them.
ASK
How was it?
What have you learnt?
INSTRUCT:
Get into your groups again . Now discuss the case study in your small
groups and respond to the following questions
-What is the case study about ?
-Why do you think we are studying this case study?
-Who are the different characters and what roles are they playing ?
- Which character has fascinated you the most and why?
- What is your learning from the case study ?
-How would you like to use this learning in your life ?
- What are the different themes which the case study brings out?
EXPLAIN
 The case study brings out the different themes which an E-Waste
facilitator needs to understand to facilitate sessions with
adolescent groups . During the course of the next 4 days of this
TOT we will be referring to the case study to highlight different
themes:
 Theme 1 – Identification of toxic substances and awareness of
 hazards
 Theme 2 – Hazards of toxic substances
 Theme 3 –Dismantling and identification of recyclable material
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REAL WORLD
CONNECT

 Theme 4 –Recycling and Disposal
 Theme 5 – Policies and legislation

ASK:
Each one of you need to Talk to 5 colleagues to understand their
experiences of toxic substances and their hazards and what are the
methods they adopt for identification( data to be shared in the next
session ) ASK:
 How was your experience?
 Why did it work /not work well?
EXPLAIN:
Our understanding of toxic substances and their hazards is at
different levels . For us to be a credible facilitator its important for us
to have the right information . The questionnaire clearly indicates your
current understanding of the subject and also brings out the learning
gap.

Session 1 and Session 2
Transition Note:
In the last session, we discussed about the concept of toxic substances and
hazards via a case study . In this session we will dive deeper into the issue
and understand the harmful effects of toxic substances on Environment,
occupational health and safety issues
.
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Session 2: Hazards of toxic
substances on environment
and occupational health and
safety
Purpose
This session explains the harmful effects of toxic substances. The focus will be on
understanding the hazards of toxic substances on health and safety.

Session Objectives
Upon completion of this topic, participants will be able to…



Identify toxic substances
Explain the hazards associated with toxic substances

Summary session plan:
Flow Step
Mind Jog

Description
Key Idea
Linking personal associations of toxic
substances with the session
Photo language (photos depicting the
harmful effects of toxic substances on
occupational health and safety of people
working in the informal sector)

Methodology/Tools

Duration

Photo language Set
of 30 photographs
depicting the
harmful effects of
toxic substances (
To be collected)
The activity can be
done either ways with photo prints or
soft copies if all
participants have
laptops.

10 minutes

Personal
Connect

Reflecting on personal experiences wrt
toxic substances
Why have you selected this particular
photograph? What story does this
photograph tell you?

Individual
Reflections + Group
work

30 minutes

Information
Exchange

Explaining the hazards of toxic
substances
Case study: read aloud the RELEVANT
SECTION of case study with participants
reading the part of different characters +
individual recording after each section. If

Case study

1 hour
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the group is a mixed Hindi/English group,
run in one Hindi group and one English
group. It is a good idea to give the case
study as a pre-work so they have at least
read it before they come and this is only a
refresher.

Information
Application

Real World
Connect

Understanding types of hazards
Group processing of the case study to
identify the hazards of toxic substances
 Make 4 small groups
 Participants share individual written
thoughts in small groups
 As a group discuss the case study
and bring out the hazards of toxic
substances
 Each group presents to the larger
group the hazards of toxic substances
based on the case study .
 The facilitator sums up the discussion
by sharing the hazards with the
participants
Post the discussions, participants are
asked to prepare a poster/other IEC
material in their small groups on hazards
of toxic substances .
Building awareness of informal sector
Participants are asked to display the
poster/IEC material in their work
site/community to talk about it with other
colleagues .

Group work

1 hour

Building awareness

20 minutes

MIND JOG
Slide with
instructions and
questions

Spread 30 photographs depicting the hazards of toxic substances
on occupational health and safety.

PERSONAL
CONNECT

ASK -Keep the photo with you and get into 3 small groups for a
group activity .Each member has to share his /her response to
the above 2 questions in the group
EXPLAIN:
Each one of us is an E-Waste facilitator and all of us have stories to
share from the field and from our personal experiences about the
harmful effects of e-waste on humans and environment. In this
session we’ll look at the hazards of toxic substances on
occupational health and safety more deeply……

INSTRUCT
This activity has to be done individually .Please pick up one
photograph keeping 2 questions in mind
Why have you selected this photo?
What story does this photo tell you?
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INFORMATION
EXCHANGE
Handout 2.1 toxic
substances and its
hazards
Handout 2.2 Health
impacts of E-waste
Handout 2.3 Methods
of treating E-waste

INSTRUCT
Case study: read aloud the RELEVANT SECTION from the case
study with participants reading the part of different characters +
individual recording after each section. If the group is a mixed
Hindi/English group, run in one Hindi group and one English group. It
is a good idea to give the case study as a pre-work so they have at
least read it before they come and this is only a refresher.

INFORMATION
APPLICATION

INSTRUCT
 Make 4 small groups
 Participants share individual written thoughts in small groups
 As a group discuss the case study and bring out the hazards of
toxic substances
 Each group presents to the larger group the hazards of toxic
substances based on the case study .
 The facilitator sums up the discussion by sharing the effects with
the participants

Raju: But, how is it so very different from what we do?
Sabir: You see, the acid fumes you use to extract precious
metals pollute the air, the acid you thro w in the drains pollutes
the water and the other elements, the waste you throw on the
ground somewhere pollutes the earth. This is not acceptable to
the pollution control authorities and our government which is
why there are laws which state ho w one should handle and
manage electronic waste. It is also important that all the
workers who you have engaged in this activity are safe while
they are dismantling e-waste and have proper protective
equipment while they are working.
Raju: Well Sabir, what you say makes some sense but ho w do I
get rid of these daily problems created by the local authorities.

Post the discussions, participants are asked to prepare a poster/other
IEC material in their small groups inorder to generate a discussion
with informal sector workers on toxic substances and their hazards .
EXPLAIN
As E-waste facilitators it is important for you to not just have the right
information but also the right resources and the methodology to make
the target group understand the concepts in a fun way so that
maximum learning can happen.
REAL WORLD
CONNECT

INSTRUCT
Create a learning plan for self to address the learning gaps which
has been identified through the self-assessment tool. Request you
to keep a track of your learning throughout the training workshop. We
will review it again on the last day of the training workshop.
EXPLAIN
Its important as a facilitator to keep an eye on your own learning and
unlearning because it will help you not only transfer the concepts
better but also help you to respond to the questions of the participants
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Session 2 and Session 3
Transition Note:
In the previous session , we discussed the hazards of toxic substances on
environment , occupational health and safety. In the next session , we will
talk about the dismantling and identification of recyclable material.
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Session 3: What are the state of
the art dismantling and
identification material?
Purpose
This session seeks to build an understanding of the participants about state of the the state
of the art dismantling and identification of recyclable material.

Session Objectives
Upon completion of this topic, participants will be able to…



Explain the basics of dismantling ,specific dismantling techniques , professional
dismantling and dismantling of recyclable material
Knowledge and appliance of tools and equipment wrt to dismantling

Summary session plan:
Flow Step

Description

Methodology/Tools

Duration

Mind Jog

Connecting with the session objective
(Word- association game ) – One word that
you associate with dismantling

Word- association

10 minutes

Personal
Connect

Reflecting on personal experience as
an E-waste facilitator
One material which you have dismantled in
the past 6 months and what has been your
experience with that process?

Individual reflection

30 minutes

Information
Exchange

Explaining the basics of dismantling
techniques
Case study: read aloud the RELEVANT
SECTION of the case study with
participants reading the part of different
characters + individual recording after each
section. If the group is a mixed
Hindi/English group, run in one Hindi group
and one English group. It is a good idea to
give the case study as a pre-work so they
have at least read it before they come and
this is only a refresher Sharing about Ewaste policy by experts ( 1speaker from
the formal and another from the informal

Film

1 hour
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Information
Application

Real World
Connect

sector )
Identifying different stakeholders
Group processing of the case study to
identify the dismantling techniques
 Make 4 small groups
 Participants share individual written
thoughts in small groups
 As a group discuss the film and bring
out the dismantling techniques in India
 Each group presents to the larger
group the dismantling techniques
based on the film .
 The facilitator sums up the discussion
by sharing the dismantling techniques
with the participants
Based on your understanding. , prepare a
toolkit for dismantling in small groups and
share with other groups This is followed
by group presentations of questions and
also responses from the participants
Building awareness of fellow informal
sector about dismanlting techniques
Share the toolkit with 5 other colleagues in
the informal sector and take their feedback

MIND JOG

PERSONAL
CONNECT

Group work

1 hour

10 mins

STATE:
Before we begin our session let’s do an activity
EXPLAIN:
 You have to share the first word which comes to you , when you
hear dismantling
ASK:
•
‘Are you ready?’
ASK :
What is your experience as an E-Waste Facilitator?
EXPLAIN
As E-waste facilitator what is your experience wrt to dismantling.
Please reflect for 5 min s and write on paper .
Share in small groups.

INFORMATION
EXCHANGE

INSTRUCT
Film : Now we are going to watch a film
:
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INFORMATION
APPLICATION

REAL WORLD
CONNECT

INSTRUCT
Group processing of the case study to explain dismantling
Group processing of the case study to identify dismantling
techniques
 Make 4 small groups
 Participants share individual written thoughts in small groups
 As a group discuss the case study and bring out dismantling
techniques
 Each group presents to the larger group the dismantling
techniques based on the case study .
 The facilitator sums up the discussion by sharing the dismantling
techniques with the participants
Based on your understanding, prepare a toolkit for dismantling in
small groups and share with other groups
This is followed by group presentations of questions and also
responses from the participants
Read about the policies from other countries to do a comparative
analysis

Session 3 and Session 4
Transition Note:
In the last three sessions we have learnt about the identification and hazards
of toxic substances including environment and occupational health & safety ,
and dismantling techniques . In this session , we will discuss about recycling
and disposal of toxic substances .
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Session 4: Recycling and
Disposal of toxic substances
Purpose
Purpose
This session seeks to give an introduction into Recycling and disposal of toxic substances .

Session Objectives
Upon completion of this topic, participants will be able to…




Explain different product recycling technologies
Differentiate the recycling technologies and options
glass, plastic and metal
Understand the disposal routes of waste material

Flow Step

for diverse materials including

Description

Mind Jog

Connecting with session
Inform the participants that they are going to
play a game. Share that as you clap your
hands , they will have to start walking in the
circle and when you point at someone that
person will have to share the name of a
recyclable material .
Begin the game

Personal
Connect

Reflecting on personal experiences of
recycling
Ask each participant to write down a material
that they have recycled recently and what
technology did they use to recycle the same

Information
Exchange

Explaining about domestically available
recycling technologies and options
Group Exposure to a recycling unit

Information
Application

Learning about the technologies to recycle
and dispose-off toxic substances
processing of the case study to identify
sustainable consumption and LOHAS
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Methodology/
Tools
Game

Duration
10 minutes

Reflection and
Group work

30 mins

Group Work

1 hour

Individual work
on project and
self

1 hour




Make 4 small groups
Participants share individual written
thoughts in small groups
 As a group discuss the case study and
bring out sustainable consumption and
LOHAS
 Each group presents to the larger group
the sustainable consumption based and
LOHAS on the case study .
 The facilitator sums up the discussion by
sharing the sustainable consumption and
LOHAs with the participants
Group processing Design a sustainable
campaign objectives of the campaign ,
expected outcomes , stakeholders, plan to
make it happen
Real World
Connect

Linking self learnings with experiences of
others
Collect stories of sustainable consumption from
your community

Template for
collecting
stories

20 mins

MIND JOG

ASK:
Participants to place their watches/ phones/calcs in the centre) –
INSTRUCT
Now there are so many gadgets lying in front of you , you are requested to
pick up your favorite gadget and share the reason for choosing the same.
Explain
We choose things because of appearance, brand, popularity, price
OR alternate activity
Inform the participants that they are going to play a game called gadget .
Share that as you clap your hands , they will have to start walking in the
circle and when you specify a pose and call out gadget , they will have to
strike the pose of that gadget
Begin the game by clapping out the following:
Phone
Computer/laptop
Watch
Television

PERSONAL
CONNECT

Ask each participant to write down the purpose of their favourite gadget
and how it eases their life

INFORMATION
EXCHANGE

Case study: read aloud the RELEVANT SECTION of the case study with
participants reading the part of different characters + individual recording
after each section. If the group is a mixed Hindi/English group, run in one
Hindi group and one English group. It is a good idea to give the case
study as a pre-work so they have at least read it before they come and this
is only a refresher.
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Raju: But, how is it so very different from what we do?
Sabir: You see, the acid fumes you use to extract precious metals
pollute the air, the acid you thro w in the drains pollutes the water and
the other elements, the waste you thro w on the ground somewhere
pollutes the earth. This is not acceptable to the pollution control
authorities and our government which is why there are laws which
state ho w one should handle and manage electronic waste. It is also
important that all the workers who you have engaged in this activity
are safe while they are dismantling e-waste and have proper
protective equipment while they are working.
INFORMATION
APPLICATION

REAL WORLD
APPLICATION

SAY:
Group processing of the case study to identify sustainable consumption
and LOHAS
 Make 4 small groups
 Participants share individual written thoughts in small groups
 As a group discuss the case study and bring out sustainable
consumption and LOHAS
 Each group presents to the larger group their understanding on
sustainable consumption and LOHAS based on the case study .
 The facilitator sums up the discussion by sharing the sustainable
consumption and LOHAs with the participants
Group processing Design a sustainable campaign objectives of the
campaign , expected outcomes , stakeholders, plan to make it happen
Design and run a sustainable campaign – ( IEC material – posters , mugs ,
batches) objectives of the campaign , expected outcomes , stakeholders,
plan to make it happen
.
Collect stories of sustainable consumption from your community

Session 4 and Session 5
Transition Note:
Thus far the curriculum has focused on building the understanding the
participants on the concept of E-waste, impact of E-waste on health and
environment, sustainable consumption and lifestyles of health and
sustainability. Going forward, this session will delve deep into understanding
the strategies for disposing of e-waste in an environmentally sound manner.
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Session 5: What are the policies
for e-waste management in our
country?
Purpose
This session seeks to build an understanding of the participants about the policies and rules
associated with E-waste in India . The session also helps participants identify the
responsibilities of different stakeholders in the effective implementation of the rules.

Session Objectives
Upon completion of this topic, participants will be able to…




Explain the policy, rules and important terms used in the Rules and their definition
Explain their responsibility as an E-waste facilitator and also the responsibility of
other stakeholder groups for the implementation of the Rules
Identify the challenges in implementing the Rules

Summary session plan:
Flow Step

Description

Methodology/Tools

Duration

Mind Jog

Connecting with the session objective
Quiz about the rules and policies ( Prepare
a quiz with 6 questions )

Quiz

20 minutes

Personal
Connect

Reflecting on personal responsibility
as an E-waste facilitator
My responsibility as an E-Waste
facilitator…..

Individual reflection

30 minutes

Case study
Speakers

1 hour

Information
Exchange

Defining different policies and rules wrt
E-waste
Case study: read aloud the RELEVANT
SECTION of the case study with
participants reading the part of different
characters + individual recording after each
section. If the group is a mixed
Hindi/English group, run in one Hindi group
and one English group. It is a good idea to
give the case study as a pre-work so they
have at least read it before they come and
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Information
Application

Real World
Connect

MIND JOG

this is only a refresher.
Sharing about E-waste policy by experts (
1speaker from the formal and another from
the informal sector )
Identifying different stakeholders
Group processing of the case study to
identify the policy /rules for E-Waste
 Make 4 small groups
 Participants share individual written
thoughts in small groups
 As a group discuss the case study
and bring out Policies/rules wrt E-waste
in India
 Each group presents to the larger
group the Policy/rules based on the
case study .
 The facilitator sums up the discussion
by sharing the policy /rules with the
participants
Based on your understanding of E-waste
thus far create a list of 5 Questions as a
group . This is followed by group
presentations of questions and also
responses from the participants
Exploring the importance of policy and
rules in regulating E-waste
Read about the state and national policies

Group work

1 hour

10 mins

STATE:
Before we begin our session let’s take a quick quiz
EXPLAIN:
 Please be ready with a paper and pencil
 There will be total five questions
 I will not repeat any of the questions
 Maintain complete silence till the quiz gets over. You will write the
responses to the questions and not speak about it
ASK:
•
‘Are you ready?’
If they are ready you begin administering the quiz
Just wait for about half a minute between each question
After asking all the questions then you can discuss the answers
Clarify all the answers using the quiz paper
ASK:
How many of you have got more than five?
Appreciate them quickly and…
ASK:
What do you think the quiz was about?
47

EXPLAIN:
•
This quiz was about E-Waste
•

PERSONAL
CONNECT

ASK :
What is your responsibility as an E-Waste Facilitator?
EXPLAIN
As E-waste facilitator what is your responsibility to uphold the rules
and policy of the state

INFORMATION
EXCHANGE
Handout 3.1 National
environment Policy
Handout 3.2 E-waste (
Management) Rules
2016
Handout 3.3
Challenges of
implementing the Rules

INSTRUCT
Case study: read aloud the RELEVANT SECTION of the case study
with participants reading the part of different characters + individual
recording after each section. If the group is a mixed Hindi/English
group, run in one Hindi group and one English group. It is a good
idea to give the case study as a pre-work so they have at least read it
before they come and this is only a refresher.
We will have practitioners one from formal and the other from the
informal sector to talk about the polices and rules ; responsibility of
different stakeholders and the challenges in the implementation of the
policy

Sabir: Good morning Neetu ji. How are you doing?
Neetu: I am absolutely fine Sabir. How are you doing and how
is business progressing?
Sabir: It is doing well Neetu ji. After I got formalised, I get at
least 2-3 calls everyday from clients who are looking for ward to
disposing off their e- waste.
Neetu: That’s very good. So you are reaping the benefits of
getting formalised. I am sure all the environment and pollution
issues which were being created by local authorities have also
stopped.
INFORMATION
APPLICATION

REAL WORLD

INSTRUCT
Group processing of the case study plus the talks with the
practitioners to identify the policy /rules available in the country
Group processing of the case study to identify the policy /rules for EWaste
 Make 4 small groups
 Participants share individual written thoughts in small groups
 As a group discuss the case study and bring out Policies/rules
wrt E-waste in India
 Each group presents to the larger group the Policy/rules based on
the case study .
 The facilitator sums up the discussion by sharing the policy /rules
with the participants
Based on your understanding of E-waste thus far create a list of 5
Questions as a group which adolescents may ask when you
facilitate the session with them. This is followed by group
presentations of questions and also responses from the participants
Discussion with informal sector friends to find out about policies in
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CONNECT

the country
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6. Additional Awareness
Materials and Sources of
Information / References:
For Informal sector:
What is E-waste
WEEE Recycle & CSE. E-Waste Training Course for Policymakers and Regulators –
Facilitator’s Manual
http://www.igep.in/live/hrdpmp/hrdpmaster/igep/content/e54413/e54441/e62968/WEEERecy
cleCSEmanual.pdf
Chatterjee, Dr. S. 2011: Electronic Waste and India. New Delhi: Department of Information
Technology.
http://deity.gov.in/sites/upload_files/dit/files/EWaste_Sep11_892011.pdf
Indian Ministry of Environment and Forests & Climate Change 2015. E-waste
(Management) Rules, 2015.
http://www.indiaenvironmentportal.org.in/files/file/notified%20ewaste%20rule%202015.pdf
Indian Ministry of Environment and Forests & Climate Change 2011. E-waste (Management
and Handling) Rules, 2011. New Delhi, 12 May 2011
http://www.moef.nic.in/downloads/rules-and-regulations/1035e_eng.pdf
UNEP 2007a: E-waste - Volume I: Inventory Assessment Manual. Division of Technology,
Industry and Economics International Environmental Technology Centre.Osaka/Shiga.
http://www.unep.or.jp/ietc/Publications/spc/EWasteManual_Vol1.pdf
Indian Central Pollution Control Board 2011: Implementation of E-Waste Rules 2011 Guidelines.
New Delhi.
http://www.cpcb.nic.in/ImplimentationE-Waste.pdf
Indian Central Pollution Control Board 2008: Guidelines for Environmentally Sound
Management of E-Waste. New Delhi.
http://www.cpcb.nic.in/latest/27.06.08%20guidelines%20for%20E-Waste.pdf
Rajya Sabha Secretariat 2011: E-waste in India. New Delhi.
http://rajyasabha.nic.in/rsnew/publication_electronic/E-Waste_in_india.pdf

What is Carbon Footprint
Better Understanding of Global Warming and the Green House effect
http://earthguide.ucsd.edu/earthguide/diagrams/greenhouse/
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Agence Francaise De Development February 2010: User Manual- The carbon footprint tool
for industrial projects, small and medium size
http://www.afd.fr/jahia/webdav/site/afd/shared/PORTAILS/SECTEURS/CLIMAT/Carbon%20f
ootprint%20user%20manual%20v1.3.pdf
http://timeforchange.org/what-is-a-carbon-footprint-definition
https://www.carbonfund.org/reduce
http://www.footprintnetwork.org/en/index.php/GFN/page/carbon_footprint/
http://www.theguardian.com/environment/blog/2010/jun/04/carbon-footprint-definition
http://ijlct.oxfordjournals.org/content/early/2013/06/24/ijlct.ctt041.full
http://carbonfootprintofnations.com/category/new-research/
http://shrinkthatfootprint.com/what-is-a-carbon-footprint

What are the harmful effects of poor e-waste disposal?
WEEE Recycle & CSE. E-Waste Training Course for Policymakers and Regulators –
Facilitator’s Manual
http://www.igep.in/live/hrdpmp/hrdpmaster/igep/content/e54413/e54441/e62968/WEEERecy
cleCSEmanual.pdf
Greenpeace.org. Report August 2008: Poisoning the poor Electronic Waste in Ghana:
http://www.greenpeace.org/denmark/Global/denmark/p2/other/report/2008/poisoning-thepoor-electroni.pdf
Kumar, Shashi N. And Jain, Arun Kumar Jul 19th, 2014: E-Waste: Health Impacts in
Developing Countries: EHS Journal- Practical Solutions for Environment, Health and Safety
Professionals.
http://ehsjournal.org/http:/ehsjournal.org/shashi-n-kumar-and-arun-kumar-jain/e-wastehealth-impacts-in-developing-countries/2014/
Needhidasan.S, Melvin Samuel, International Journal of Advance Research, IJOAR .org
Volume 1, Issue 8,August 2013, Online: ISSN 2320-9100: ELECTRONIC WASTE –
HEALTH AND ENVIRONMENTAL IMPACT AND RECYCLING PRACTICES
http://www.ijoar.org/journals/IJOARCE/papers/ELECTRONIC-WASTE-HEALTH-ANDENVIRONMENTAL-IMPACT-AND-RECYCLING-PRACTICES.pdf
Swedish Environmental Protection Agency 2011: Recycling and disposal of electronic waste
- Healthhazards and environmental impacts. Report 6417, March 2011.
http://www.naturvardsverket.se/Documents/publikationer6400/978-91-620-6417-4.pdf
Gupta, Mamta, Junior Engineer, Power Development Deptt. Jammu (J&K): Environmental
Effects of Growing E Waste
https://www.academia.edu/3551713/Management_Of_Hazardous_E_Waste_Environmental
_Effects_of_Growing_E_waste
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International Labour Office, Geneva: The global impact of e-waste Addressing the challenge
http://www.ilo.org/wcmsp5/groups/public/@ed_dialogue/@sector/documents/publication/wc
ms_196105.pdf
Rajya Sabha Secretariat 2011: E-waste in India. New Delhi.
http://rajyasabha.nic.in/rsnew/publication_electronic/E-Waste_in_india.pdf

What are the OHS issues around improper e-waste
disposal and handling
Swedish Environmental Protection Agency 2011: Recycling and disposal of electronic waste
– Health hazards and environmental impacts. Report 6417, March 2011.
http://www.naturvardsverket.se/Documents/publikationer6400/978-91-620-6417-4.pdf
ITU: End-of-life management for ICT equipment
https://www.itu.int/dms_pub/itu-t/oth/4B/04/T4B0400000B0013PDFE.pdf
International Labour Office, Geneva: The global impact of e-waste Addressing the challenge
http://www.ilo.org/wcmsp5/groups/public/@ed_dialogue/@sector/documents/publication/wc
ms_196105.pdf
Violet N. Pinto, Indian J Occup Environ Med. 2008 Aug; 12(2): 65–70: E-waste hazard: The
impending challenge
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2796756/
Rajya Sabha Secretariat 2011: E-waste in India. New Delhi.
http://rajyasabha.nic.in/rsnew/publication_electronic/E-Waste_in_india.pdf

What are the policies and legislations around e-waste in
India
MINISTRY OF ENVIRONMENT, FORESTS AND CLIMATE CHANGE, NOTIFICATION,
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About this Manual
Under the Digital India Mission, the Ministry of Electronics and Information Technology
(MeitY) has initiated a project “Awareness Programme on Environmental Hazards of
Electronic waste”. The programme aims to enhance awareness on the growing challenges
and opportunities provided by e-waste.
This manual, for the informal sector, is a part of a series of training materials prepared for all
the relevant stakeholders involved in e-waste management in India. Through this
programme and by publication of awareness materials, MeitY aims to develop standardized
content for reaching out to the relevant stakeholders.
The focus group of this particular manual are informal sector actors, a critical and vibrant
community of e-waste managers in society. This manual intends to present the subject of ewaste management and its multiple facets in a manner that engages the informal sector
actors in experiential learning about the proper methods of managing e-waste. The manual
uses state of the art methodological approaches such as Harvard Case Methodology and
Walker Learning Cycle to enable this group of stakeholders not only learn but also act – in a
responsible manner such that their work does not lead to health hazards and environmental
damage.
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The manual uses different methods to achieve the change objective
including the Donna E. Walker’s ‘Learning Cycle’ that has five steps
including Mind Jog, Personal Connection, Information Exchange,
Information Application and Real World Connection. This method takes
into account that different learners have different learning abilities and at
least one of the steps of the cycle would be able to transfer the learning
effectively.
In addition it uses Harvard case method that involves presenting a case to
the informal sector where they associate themselves with a role as they
read through the situation and identify the problem. The next step is to
perform the necessary analysis to determine the cause and possible
solutions to the problem. The manual provides essential information and
situations that form cases that can be discussed with the informal sector
actors by the trainer.
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