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ABSTRACT

‘E-waste’, also called Waste Electrical and Electronic Equipment (WEEE), means all
the electrical and electronic products, which are reached the end of their ‘useful life’ or have
become obsolete. Because of improper handling of E-waste, the hazards posed by this type
of waste have reached an alarming state at international level. Some components or part(s)
of certain e-wastes can be reused, refurbished, or recycled in an environmentally acceptable
manner to minimize their adverse environmental impacts. This paper highlights the hazards
caused due to improper handling of E-wastes and also describes about some appropriate
measures to be adopted for its management and safe disposal. It also discusses briefly
about various options, which can be implemented using 4-R (reduce, reuse, recover and
recycle) approach. Some of these strategies, as described in this paper, may many times be
quite different in developing and developed countries of the world.
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INTRODUCTION
WEEE includes any broken or unwanted

electrical or electronic appliance, which have
reached the end of their useful life. Examples
of such items may be discarded computers,
entertainment electronics, mobile phones and
other electronic items. It is a generic term
embracing various forms of electric and
electronic equipment that have ceased to be of
any value to their owners.

A number of countries have come out
with their own definition, interpretation and
usage. But, the most widely accepted definition
is as per European Union (EU) directive,

followed in member countries of EU and other
countries of Europe. Definition as per EU
directive is ‘Electrical or electronic equipment
which is waste including all components, sub-
assemblies and consumables, which are part
of the product at the time of discarding’1.
Table 1 presents various definitions provided
by the different organizations.

Due to rapid growth in usage of electric
and electronic equipment (EEE) in modern life
style, e-waste management is a growing and
global issue. The rapid growth is mainly because
of increase in affordability which in turn has
increased the replacement rate. With the speed
of technological innovation offering more
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functionality, smaller sizes and newer designs,
consumer like to diverge towards new products
rather than to upgrade the older ones.

The major problem lies with the
populous and developing countries like China
and India, which have although small per capita
waste production (estimated to be about 1 kg
per capita per year), but are huge producers
of WEEE and also have the fastest growing
markets for EEE which is far from saturation7.
In addition, a considerable amount of used
EEE has been imported both legally and illegally
in these countries. The large-scale unethical
export of e-waste by industrialized nations to
developing countries such as India, China and
Pakistan has shifted the adverse consequences
of development to communities, which are ill-
equipped to deal with such wastes8.

Table 1 : Definitions according to different organizations

E-wastes are considered dangerous due
to presence of hazardous materials contained
in certain components. The hazardous content
of these materials pose a threat to human health
and environment. Discarded computers,
televisions, video cassette recorders, stereos,
photocopiers, fax machines, electric lamps, cell
phones, audio equipment and batteries, if
improperly disposed off can leach lead and
many other harmful substances or compounds
into the soil and groundwater. Components
containing substances like lead, cadmium and
mercury amongst others, if incorrectly disposed,
can result in serious damage to human health
and the environment.

Many of these components of the EEE
products can be reused, refurbished, or recycled
in an environmentally sound manner so that

*  Organization for Economic Cooperation and Development

Organizations  Definition  

Basel Action Network (2)  E-waste encompasses a broad and growing 
range of electronic devices, ranging from large 
household devices such as refrigerators, air 
conditioners, cell phones, personal stereos, and 
consumer electronics to computers, which have 
been discarded by their users.  

*OECD (USA) (3)  Any appliance using an electric power supply 
that has reached its end of- life is known as 
electronic waste.  

StEP (4)  E-waste refers to the reverse supply chain, 
which collects products no longer desired by a 
given consumer and refurbishes for other 
consumers, recycles, or otherwise processes 
wastes.  

Sinha (5)  An electrically powered appliance that no 
longer satisfies the current owner for its original 
purpose.  

Maharashtra Pollution Control Board (6) Electronic Waste (E-Waste) comprises of waste 
electronic goods, which are not fit for their 
originally intended use. These range from 
household appliances such as refrigerator, air 
conditioner, cellular phone, personal stereos and 
consumer electronics to computers. 
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they are less harmful to the ecosystem. Best
possible solution to control this E-waste is to
use 4-R solutions, which are ‘Reduce’, ‘Reuse’,
‘Recover’ and ‘Recycle’, which deal with the
managerial as well as technical solutions of
e-wastes related problems.
GLOBAL SCENARIO
Asia9

Due to cheap labour and lenient rules
and regulations, e-waste is increasingly flooding
in Asian countries illegally. Studies show that
in 2005, European seaports illegally exported
47% of their wastes, including e-waste. U.K.
in 2003 exported 23,000 metric tons of
undeclared or ‘grey’ market e-waste to the Far
East, India, Africa and China. USA, which is
not a signatory to any international law banning
the export of e-waste, exports 50- 80% of the
waste in this way and waste is separated before
it is shipped and transferred through a difficult-
to-trace series of buyers, sellers and brokers.
Significant quantities of highly-objectionable
electronic waste like cell phone chargers,
laptop computers, air-conditioners, printers,
cameras and other electronic refuse are
entering China illegally from Japan and South
Korea.

Hong Kong has become a dumping
ground for e-waste from the USA, Europe and
Japan. Consequently, soil tests have shown
excessive levels of lead and it is estimated that
10-20% of discarded computers go to landfills.
Taiwan also lack in adequate waste-
management facilities. In India, 10-20 thousand
tons of e-waste is handled each year in Delhi
alone, about 25% of this being computers.
Asian countries also discard an estimated 12
million tons each year. Thailand generates a
very large amount of outdated equipment
related to mobile phone and batteries and it is
not known where the junk cell phones and
batteries are dumped.
Africa9

According to the International
Telecommunication Union (ITU), Africa is the

world’s fastest growing market for cell phones.
In 2005, there are 51.8 millions mobile
subscribers, a staggering 1000% increase since
1998 and it is projected that by the year 2010,
number of subscribers would be in between
100-200 millions. It is estimated that in 2003,
there were 62-million of TVs, 200-millions of
radios and estimated number of PCs ranged
from 1.5-7.5-million or anything between 1 per
500 people to 1 per 100 people. According to
the Basel Action Network, as many as 400
thousand secondhand PCs are imported through
Lagos in Nigeria each month and 1.2 to 1.5
million computers enter the South African
market each year.

In South Africa, there are three main
recycling companies for e-waste, i.e., Universal
Recycling Company, Desco Electronic
Recyclers and African Sky, whose capacities
are not considered adequate to absorb the
potential e-waste quantities. Desco processes
about 400 tons of PC boards and 2000 tons of
varied electronic waste per year. Universal
Recycling processes 1800 tons a year,
representing only 2% of its entire waste stream
processed. One landfill in Gauteng reports that
2.2 tons of e-waste is disposed at its site each
month without knowing what they dump.
Although toxic substances such as arsenic and
mercury are contained in e-waste, no special
provisions are made for environmental safety
against these. South Africa exports a
substantial amount of recycled e-waste in a
refined or raw form, with Asia and Europe
being prime destinations.
United Kingdom (UK)9

The current framework for legislation on
the disposal of e-waste in the UK is the EU
WEEE Directive along with the related
Directives on Restrictions of the use of certain
Hazardous Substances in EEE. It makes
producers responsible for financing for the
collection, treatment, recycling and recovery
of e-wastes and they should also have suitable
place to recycle equipment at the end of its



Journal of Environmental Research And Development                   Vol. 2 No. 4, April-June, 2008

820

life. WEEE is collected and transported to a
sorting depot, where its component parts and
raw materials are separated mostly without
using any chemicals or incineration. Many of
these raw materials such as iron, aluminium,
copper, gold and silver can be used again.

For larger amounts of waste, pallets are
transported to an incinerator in Belgium, run
by Metallo Chimique. Further, reclaimed glass
is used as ballast for the furnace. Monitors are
sent to an organization in Germany which
repairs them, if possible, for resale. From
irreparable monitors, glass, plastics, printed
circuit boards and other components are
recycled. Cathode ray tubes are also reclaimed
for reuse.
LEGISLATIVE CONTROL

Looking at the rapid growth of the
e-waste, many countries have begun to realize
the gravity of the issue. It is accepted now
that the current facilities of managing solid

waste will fail to meet the specific needs for
the collection and disposal of e-waste. Thus,
pressure is being created on the manufacturers
to take responsibility of their products from
birth to death. The European WEEE Directive,
based on the concept of an extended producer
responsibility (EPR) as an environmental policy,
has set the global pace and standard in
regulating e-waste management10. To deal with
this growing and global menace, various
legislations have been introduced and many
initiatives have been launched.

Emerging economies such as China, India
and South Africa, being rapidly integrated in
the global economy, should comply essentially
with these new rules in order to gain or keep
access with the European market10. Tables 2
and 3 gives the e-waste regulations adopted in
different countries in continents of Asia11 and
Europe10.

Table 2: E-waste regulations in different countries of Asia
Country  Regulation  

China  Management of Recycling of Home Appliances and 
Electronic Equipment regulation drafted in 2004

India No regulation for e-waste 

Japan Home Appliances Recycling Law (enacted 1998 and 
enforced 2001) 

Korea EPR in Recycling Law (2003) 

Taiwan Waste Disposal Act (amended 1998) 

Philippines Ecological Solid Waste Management Act of 200 (RA 
9003) 

Thailand National Strategic Plan for the environmentally sound 
management of e-waste was recently drafted and 
submitted by the Thai government 
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Table 3 : E-waste regulations in different countries in Europe

Country  Regulation  

Switzerland  Ordinance on the Return, Taking back and 
Disposal of Electrical and Electronic 
Equipment (July 1998)  

Denmark  Statutory Order from the Ministry of 
Environment and Energy No. 1067 (December 
1999)  

Netherlands  Disposal of White and Brown Goods Decree 
(January 1999)  

Norway  Regulations regarding Scrapped Electrical and 
Electronic Products (July 1999)  

Belgium  Environmental Policy Agreements on the take-
back obligation for waste from electrical and 
electronic equipment (March 2001)  

Sweden  The Producer Responsibility for Electrical and 
Electronic Products Ordinance (SFS 2000:208) 
(July 2001)  

Finland  Ordinance on Electrical and Electronic Waste 
(September 2004)  

Germany  Act Governing the Sale, Return and 
Environmentally Sound Disposal of Electrical 
and Electronic Equipment (ElektroG) (March 
2005)  

Austria  Electro Ordinance (EAG-Verordnung) (August 
2005)  

Ireland  SI 340 Waste Management (Waste Electrical 
And Electronic Equipment) Regulations (July 
2005)  

Apart from these countries, California
(USA) has legislation of Solid Waste:
Hazardous Electronic Waste (SB50, Sher) in
force since September 2004. Like in India,
South Africa also does not have specific
legislation that deals with e-waste9.

ENVIRONMENTAL AND HEALTH
HAZARDS

E-waste contains over 1,000 different
substances and chemicals12, many of which are
toxic such as heavy metals, including lead,
cadmium, mercury, Polychlorinated Biphenyls
(PCBs), Poly Vinyl Chloride (PVC) etc.13 and
are likely to create serious problems for the

environment and human health, if not handled
properly.

Fly ash samples from burning circuit
boards and insulated wire contained
considerable amounts of several metallic
elements and halogens. Leaching tests of the
residual bottom ash showed that lead
concentrations exceeded U.S. Environmental
Protection Agency landfill limits14. Low-
technology recycling practices typically consist
of labor-intensive steps often take place without
any regard for worker safety or environmental
degradation2. Circuit boards contain high
concentrations of brominated flame retardants.
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Combustion of wires insulated with
polyvinylchloride has the potential of vaporizing
large quantities of semi-volatile toxic elements
and also produces toxic halogenated organic
pollutants12. These organic compounds are
persistent; bios-accumulate in the environment;
and have toxic effects on reproductive,
developmental, and immunological functions.
Analysis of human hair collected from
barber shops near Guiyu found considerable
amount of Polychlorinated Dibenzo-Dioxin/
Polychlorinated Dibenzo-Furan concen-
trations14,15. Thus, these rudimentary recycling
operations being adopted at present are
considerably risky to the recyclers and to the
environment.

Major health problems reported have
been non-specific–indigestion, gastritis,
weakness, breathing problems, skin irritation,
muscle and low-back pain and accidental injury.
As the waste-recycling units are being
established recently, it would take a few years
to manifest the impacts of these toxic
chemicals12.
REMEDIAL MEASURES

An illustrative flow-chart shown in
Fig. 1 presents some possible routes an efficient
management of WEEE16. In this diagram,
sources of generation of new EEE are
Manufacturers and imported material
quantities.

Fig. 1 : Flow diagram for WEEE mangement

CONCLUSION
It is an urgent need that appropriate

technological and managerial measures be used
for realizing 4-R (reduction, reuse, recovery
and recycling) of e-wastes. In addition, only
usable EEE should be allowed to be imported
and all other types must be banned.

Further, the manufacturers should be
made responsible (by suitable regulations) to
share the burden for an efficient management
of WEEE. A tax may be imposed for every
unit of e-waste, which is to be disposed off
safely. This may promote the manufacturers
to make use of reusable, recyclable and
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recoverable components in their products.
These measures can bring down the quantities
of WEEE and also, their adverse environmental
and physiological impacts.
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