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Abstract: E-wastes are becoming the primary concern owing to inestimable health hazards and environmental pollution.
This is alarming and threatening situation for us that despite several guidelines and government policies e-waste is not
disposed of properly and even it is not recycled or reused resourcefully and effectively. E-waste can be extremely toxic. The
main objective of this paper is to spread the awareness regarding e-waste. An effort has been made to implement the innovative
Jugaad way to tackle with this massive problem.
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1. INTRODUCTION

The faulty electronics and electrical equipment beyond
repair results in e-waste. Also, often changing technology
and diverse modernizations can quickly make existing
equipment obsolete. It is only a couple of years ago, that
the global attention focused upon the increasing e-waste.
According to the latest annual report of the Union Ministry
of Environment and Forest (MoEF), by the end of 2012,
India would have generated a whopping eight lakh tonnes
of e-waste. [1].

1.1 What is e-waste?

The term e-waste is derived from electronic and electrical
waste. The terminated electronic/electrical equipment results
as e-waste. So far there is no standard definition of e-waste.
The various definitions given by different researchers
revolve around the central theme that e-waste is “any
appliance using an electric power supply that has reached
its end-of-life”. [2-3]

1.2 Why should we bother?

Numerous components of electronic products comprise
different hazardous materials which are harmful to human
health and the environment if not disposed of carefully.
Unfortunately, inappropriate discarding of e-waste results in
a substantial encumbrance on landfills because toxic
constituents can infuse into the earth and groundwater. The
following section provides an overview of the toxic materials
found in e-waste, their source and their ill effects on health.
[4-5]

Arsenic: Found in small quantities in the form of
gallium arsenide within light emitting diodes; can lead to
various diseases of the skin and decrease nerve conduction
velocity. It can also cause lung cancer and can often be fatal

Barium (Ba): Found in cathode ray tube (CRT),
sparkplugs, fluorescent lamps; may lead to brain swelling,

muscle weakness, damage to the heart, liver, kidneys and
spleen.

Beryllium (Be): Found in Power supply (SMPS) boxes
which contain silicon controlled rectifiers and x-ray lenses,
Mother boards; Exposure can cause lung cancer.

Cadmium (Cd): Found in Rechargeable NiCd-
batteries, fluorescent layer (CRT screens), photocopying-
machines, printers; leads to   lung cancer, kidney damage
and bone disease

Chromium (Cr) VI: Found in Data tapes, floppy-disks;
are irritating to eyes, skin and mucous membranes, may
cause DNA damage, and even cancer

Lead (Pb): Found in CRT screens, batteries and printed
circuit boards; can damage the nervous system, kidneys, and
reproductive system

Mercury (Hg): Found in Fluorescent lamps, in some
alkaline batteries, relays and mercury wetted switches; bio-
accumulates causing brain, kidney and liver damage

Nickel: Found in Rechargeable NiCd-batteries or
NiMH-batteries, electron gun in CRT; Affects skin and
causes chronic bronchitis, lung and nasal sinus cancers

PCB (polychlorinated biphenyls):  Found in
Condensers, Transformers; affects immune system,
reproductive system, nervous system, endocrine and even
causes cancer

2. PROBLEM DEFINITION

E-wastes are becoming the primary concern owing to
inestimable health hazards and environmental pollution.
This is alarming and threatening situation for us that despite
several guidelines and government policies e-waste is not
disposed of properly and even it is not recycled or reused
resourcefully and effectively.  The challenge is to contain
this e-waste rewardingly.
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3. PROPOSED SOLUTION

Here we are going to introduce an innovative process which
is a “Jugaad” method to tackle this problem. This Indian
term “Jugaad” is now recognised internationally and some
dictionaries have defined it as to arrange for something that
will help accomplish a particular task. Alternately it said
to be the only option when no other option is left; it is a
technique to do it somehow. At present large number of
technical institutions are mushrooming which includes
engineering colleges, polytechnics and universities etc.
E-waste can be procured /collected by universities &
educational institutes and the students can be engaged to
reuse the working components, which are a valuable
resource for them, and may not be available in the open
market even at very high cost.

4. METHODOLOGY

The innovative process involves the consumption of
electronics / electrical components as a sort of remanufacture
of new prototype products, innovative research projects and
trainer / demonstrator equipment etc. The whole process is
to be carried out as per following steps as given below:

 Step 1: Procurement: Collection of e-waste by
universities and educational institutions, even institutions
and its staff members have their own e-waste material and
students can also contribute in it by collecting  from their
own home, neighbourhood and from nearby localities /
colonies; Results in proper disposal and handling of e-waste
as it is supervised by professionals. Hence it prevents mixing
of e-waste (non-biodegradable) with general domestic and
other waste (biodegradable)

Step 2: Extraction: Extraction of electronics / electrical
components from printed circuit boards and chassis; Helpful
for students in technical skill development (soldering / de-
soldering), Reverse engineering

Step 3: Testing and segregation: Categorization of
components as 1) Tested OK components and 2) Faulty
components; Beneficial for students in learning how to
identify and test various electronics components

Step 4: Reincarnation: Tested OK components can be
used for. Construction of hobby projects, Prototype models,
demonstrator / trainer equipment and other innovative multi-
disciplinary projects; it will be helpful for students for
Identification and testing of various electronic components
and hence it may improve their troubleshooting skills

Step 5: Disposal: Faulty components must be handed
over to Government approved recyclers for further
extraction of metals and other material and hence they
recover precious metals like Gold, Silver, Palladium,
Platinum etc. Aluminum, Lead and Tin etc.[6]; Adequate
disposal through proper channel & recovery of precious and
scarce metals. The approximate quantity of metal recovered

from 1000Kg of PCBs is Gold 280 g, Precious metals like
platinum etc.  94 g, Copper 190 Kg, Aluminum 145 Kg,
Lead & Tin 30 Kg, Silver 450 g etc.[6]

Step 6: Spreading and exhibition: Displaying and
demonstrating innovative and useful prototypes products and
their applications; Creates awareness and motivate others
that we can do something, somehow by Jugaad way

Step 7: Education and training: It incorporates more
practical exposure along with theoretical concepts; Makes
students multi-ability and industry ready with considerable
practical knowledge hence it may contributes escalation to
employment opportunities.

5. THE IMPACT

The method described above is a novel approach which is
benificial for students who are really very intelligent but
not wealthy, as they can enhance their technical skills and
their ability to utilize almost all the things which any one
can throw away easily, but they can make it usable. It is
favourable for enviornment as well because due to lack of
awareness we are polluting our environment knowingly,
unknowingly by dumping the e-waste with regular
biodegradable domestic waste from which we can extract
various components.

In addition, the faulty components  and rest of e-waste
will be handed over to the government autorised collection
centres  and recyclers for further extraction of precious and
scarce material. Electrical and electronic equipment
comprise several fractions of valuable materials like gold,
silver, copper, lead, aluminium, tin etc. Moreover it is a
twofold approach, accommodating for universities and
institutions for the construction of innovative projects and
availability of components at very low cost or no cost for
the students. One of the anticipated benefits of this approach
to e-waste management is increase in the level of self-
confidence in students. The ever present phobia of
unemployment amongst the students is one of the major
cause of suicides. Thus it may not be a far fetched
imagination to assume that this innovative method can help
in reducing the suicide rate amongst the techincally qualified
youth. Of course, for this we have to indulge ourselves in it
and this process requires an initiative to start with this
innovative way for recycle and disposal of e-waste.

6. CONCLUSION

E-waste can be extremely toxic and desires to be disposed
of securely. Our main objective is to spread the awareness
regarding e-waste. An effort has been made to implement
the innovative Jugaad way to tackle this massive problem,
by involving educated segment of society for collecting e-
waste from different pockets of rural and urban sectors and
engaging the unemployed people for organizing the whole
process and to train and aware people in rural areas.
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