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ABSTRACT
In the modern era of  information technology, cell phones are used worldwide. About 61% population
of the world are using cell phones for their routine and business purposes. Cell phones have gone
from novelties to arguably the most central objects in human lives. They connect people, enable
business, help to behave more intelligently, and give citizens a vital voice especially important in the
countries where phones are the only real means people have to spread information. Very few people
know that the use of cell phone is harmful for the animals, birds, human beings and the overall
environment. The paper explains the manufacturing process of cell phone along with the spirit of
how this device has huge impact on the lives of individuals around the world. The authors intimate
3R (reducing, reusing and repairing) techniques to overcome the side-effects of this device. Finally,
the paper concludes with the various recommendations by which the impact of this electronic gadget
can be minimized and the future work that the authors try to attempt in the same direction.
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INTRODUCTION
In this recent age of computing, electronic gadget
called cell phone is used worldwide. It is now
become a part of human living because it makes
and takes calls to each other for  the
communication. Cell phones are radio devices like
televisions, alarm systems, computers, and other
electrical devices, that uses Radio Frequency (RF)
energy and emit electromagnetic radiation which
is stronger than FM (Frequency Modulation) radio
signals.1 They operate at low power i.e. less than
1watt by transmitt ing and receiving
electromagnetic radiation in the RF end of the
spectrum2,3  As far  as  its  manufacturing or
production is concern the process performs a
series of steps. Once a Cell phone is made and
used over a period of time either it throws in the
trash or recycles. Therefore, the phases namely
development, usage and trash are called the
products’ i.e. cell phones’ life cycle. Every phase

in the cell phone creation has potential impacts
on the environment.
The amount of used phones entering landfills each
year continues to rise. In 2007, according to the
United States Environmental Protection Agency
there were over 130 million phones piled into
landfills in the US alone.4 As the world continues
to rely on the smart phones; this number will
continue to increase exponentially worldwide. The
Fig. 1 depicts the cell phone manufacturing
process.
As shown in the Fig.1 the raw material extraction
phase pulling out different materials from the
earth. For the production of mobile phones a rare
metal called tantalum is used to produce powerful
capacitors.5 In addition to the toxic compounds,
there are also nontoxic materials contained in
electronics such as precious metals, glass,
engineered plastics i.e. metal screws and inserts,
coatings and paints, foams and labels and other
materials all of which require energy to
manufacture6-8. In general, the cell phone consists
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of 40% metals, 40% plastics, and 20% ceramics
and trace materials and these materials are
extracted from the land or forest.4,9

The metal and material processing phase
processes the fetched materials i.e. raw materials
must  be processed  before manufacturers can
use them to make products. For example, in cell
phones crude oil is combined with natural gas and
chemicals in a processing plant to make plastic,
Copper is mined, ground, heated, and treated with
chemicals and electricity to isolate the pure metal
used to make circuit boards and batteries. The
resulting copper pieces are shipped to a
manufacturer where they are formed into wires
and sheets.
In the component manufacturing phase, plastics
and fiberglass are used to make the basic shape
of the circuit board of cell phone, which is then
coated with gold plating. The board is also
composed of several electronic components,
connected with circuits and primarily made of
copper wires that are soldered to the board and
secured with protective glues and coatings. Cell
phone LCD’s (Liquid Crystal Display) are
manufactured by glass or plastic.
Once the cell phone is ready to use it has to be
packed in a plastic and polythene bags or paper
boxes, which is to be marketed by the
manufacturer, agencies and sub-agencies and
finally purchased by the customers. Next, the
Software programme is installed into the cell phone
which is used by the customers to operate this
device.
In maintenance and up-gradation phase number
of additional software or hardware are demanded
by the customers for up grading or repairing the
cell phone like coating or lamination, extra mobile

charger, ear phone etc. So, to meet such type of
demand again spare parts manufacturing process
take    place. Once the life of the cell phone is
ended, customer will purchase a new one. The
old or existing cell phones are thrown away in
open land, sea or forest. It is not possible to use
whole cell phone for recycling process to make a
new one. This Incineration or Land filling phase
causes heavy impact on the environment by filling
non recyclable parts of the cell phones in the land,
sea or forest.
A SIM card, also known as a subscriber identity
module, is a smart card that stores data for GSM
(Global System for Mobile Communication)
cellular telephone subscribers. SIM card is made
up of plastic and copper material. This card is
inserted into cell phone to connect with services
provided by mobile service operator. Therefore,
manufacturing process of it also affects the
environment directly (or) indirectly.
The life of cell phone i.e. its production, usage
and disposal impacts 40-50% on the
environment10. Manufacturing of cell phone exploit
natural resources which creates anarchy in the
environment.
The forthcoming sections addresses about the
impacts of cell phones on the humans and the
environment along with various suggested
methods to reduce these impacts. Finally
conclusion with future attempts is to be made.
Impacts of cell phone on the environment
The cell phone manufacturing process is ongoing
and continuous and each phase of manufacturing
affects environment because as per the analysis
more than one hundred million cell phones are

Fig. 1: Cell Phone manufacturing process
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replaced each year. Some of those end up in
landfills and this electronic gadget contains metals
and other materials that affect the environment
lot if not disposed properly.6 Cell phone circuitry
and displays can contain toxic compounds like
arsenic, beryllium, cadmium, copper, and lead. The
plastic shells of the cell phones have also been
treated flammable material. The fraction including
iron, copper, aluminum, gold and other metals in
e-waste is over 60%, while pollutants comprise
2.70%. The toxicity of these pollutants is very
high when processed, burned or recycled in the
environment.11-14 During metal processing carbon
dioxide is spread in environment by burning fossil
fuels and it makes thinner15 the layer of ozone2.
cell phones contribute to climate change also. The
reason is fossil fuels usually provide the energy
used by manufacture and maintain them.16,17

When it burned to produce power, these fuels
release carbon dioxide and other greenhouse
gases into the atmosphere where they retain the
heat of the sun instead of letting it reflect away
from the earth. In addition, average temperature
of the earth also increases.18

A metal called Cadmium used in Cell Phone is
persistent, bio accumulative and toxic. It is found
in chip resistors,  infrared detectors,  and
semiconductors of Cell Phone. The other
compound called Lead can accumulate in the
environment and have a detrimental effect on
plants, animals, and humans. In humans, it causes
damage to the central and peripheral nervous
systems, blood systems, and kidneys. Consumer
electronics may be responsible for 40% of this
metal found in landfills. Mercury is found on
printed circuit boards, discharge lamps, and
batteries. When mercury makes its way into water
ways, it is transformed into methylated mercury
in the sediments and eventually ends up in food
where it can cause brain damage. Brominated
Flame Retardants are used on printed circuit
boards, plastic covers and cables. It may increase
cancer risk to the digestive and lymph systems.
Once released into the environment by landfill and
incineration, they are concentrated in the food
chain.6

Various components of the cell phone like batteries
are developed which made from liquid substances
which are again extracted from mine or land.

During assembly and packaging the cell phone is
packed into plastic or paper boxes which are again
spoiling the environment by cutting trees to make
paper boxes and throwing non recyclable plastics.
The maintenance of cell phone depends on the
manufacturing process of parts of the cell phone
and all the related metals and materials are
extracted from the environment. Unused parts of
the cell phone are thrown away in the environment
and it affects all the elements of the environment
i.e., it affects on fertility or geological structure
of the land, human health, sea animals, wildlife,
and trees. In sum, it affects all the necessary arms
of the human being and it is difficult to survive.
Cell phone and its antenna are held close against
the head. Therefore, radiation which is called
ionizing can be absorbed by tissue and it breaks
molecules, it is hazardous like gamma rays and
X-rays and damage DNA. It also increases cell
death rates and result into various types of
cancers i.e. brain, mouth, saliva or other
diseases.1-3

Continuous usage of cell phone can increase risk
for neurological symptoms such as migraine i.e.
a severe recurring headache and vertigo i.e. ear
related problems.19 The radiation that a cell phone
uses is also part of the electromagnetic spectrum
and it affects to the human health in terms of ear,
throat, heart and blood circulation problems.20  The
following Fig. 2 depicts the energy received and
lost by the human and base station.
The above Fig. 2 shows that when a cell phone
is connected with the Base Station, it generates
radiation which affects neural of human mind.
BTSs (Base Transceiver Stations) are constructed
for transmitting electronic signals. If these BTSs
are in fertile land or locality then it is harmful for
land and human beings. The environmental
impacts of RFs emitted by BTS are also large on
different parts of environment. Birds are normally
sit on the heighted tower like Cell Phone BTS.
Scientists have analyzed that the radiation
generated by the BTS affects the flying capacity
of the Birds. The Cell Phone BTS also affects
the animals like cows in terms of premature
delivery, behavioral problems, reducing milk
capacity and overall health problems.21,22

In addition, in the present time, a SIM card is very
cheaper as compare to few years ago. So, Cell
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Phone subscriber may have more than one SIM
card and if all of them are not used, then, the
unused SIM card is disposed off in environment
and ultimately, it is affecting the overall nature.
There are around 6.7 billion people on this planet;
out of which around 61% have a cell phone
subscription i.e. around 4.1 billion phones are exist.
The average consumer will use their cell phone
for less than a year, during that year that Phone
have used 4221 mega joules of energy, that is
equivalent of 32 gallons of gas, and emit 112
kilograms of CO2 (carbon dioxide). In 3G facility
of service provider, transferring 1 GB IT of data
over a 3G network uses 939 mega joules of energy
which is equivalent of 7.3 gallons of gas and emit
27 kg of CO2. An unused cell phone but plugged
in charger still draws about half watt electricity.
Considering this if everyone left their charger
plugged in, then, it would waste electricity of one
day for approximately 28000 homes.9,23.

DISSCUSSION
Suggested methods to lessen the impacts of
cell phone
It is not completely possible to remove the cell
phone from the Market because cell phone is the
daily requirement of the person and business.

However, certain mechanisms can be done to
lessen the impacts of it on various components of
the environment. The awareness of these
mechanisms may bring down impacts of cell phone
usage on the environment and that makes a
difference. The persons or institutes like cell
phone manufacturers, subscribers, government of
the respective nations etc. who are connected
with it has to play significant role in this context.
The cell phone manufacturing company or Institute
has to minimize the use of nature  hazardous
metals and materials those harm the environment
or may opt for other alternatives of them, those
are eco friendly. The manufacturers have to use
recyclable metals and materials without emission
of carbon dioxide so that there is minimum disposal
on the earth. The manufacturer of the cell phone
has to appoint authorized distributor to sell cell
phone and the information about the authorized
distributorship should be maintained by the
government of respective nations. If any persons
or organizations found to sell cell phones illegally
without authorization from the manufactures, strict
actions should be taken. Authorized distributor
should provide the detail notes of impacts of cell
phone on environment along with the user manual
booklet.

Fig.  2 : Energy received and lost by Human from the Base Station.
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Subscriber is the key person who ultimately uses
the cell phone for communication that he/she has
to care about the planet. The subscriber has to
aware all impacts of cell phone on the
environment. Subscriber should purchase only
approved cell phone instruments and accessories
from the authorized distributor. If dubscriber found
to use any cell phone instrument or accessory
which is not approved or environment friendly,
can be penalized under environment act of the
respective nation. Every subscriber should
carefully read and follow notes on impacts of cell
phone on environment given by the manufacturer
or service providers. Adopt a policy in such a way
that one subscriber has to grow one tree. The
government should provide unused land for
growing trees and cell phone manufacturing
company has to keep track of trees grown by its
customers.
Service provider is the organization which
provides connectivity services by establishing
connection between two or more cell phone
dubscribers. This organization is also equally liable
as far as conserving environment is concern in
terms of providing healthy and eco-friendly
connectivity services. The metals and materials,
by which SIM card is made, should also be eco-
friendly. Proper recycling or disposal of unused
portion of SIM cards should be implemented.
The BTSs constructed by dervice provider should
be less noisy and emit low band RF waves and
that of cell phone so that no components of the
environment can be affected and defected. BTSs
should be constructed in non fertile land and out
of crowded locality. The organizations which are
providing connectivity services should also

research and develop other options of the BTSs
like only satellite communication which are not
harmful for any part of the environment. The
authors suggest to regulating these devices to
ensure that the radiation doesn’t pose a health
hazard to users.
The apex body of each country i.e. government
of every nations should build stringent laws and
regulations for cell phone manufacturers, cell
phone Service Providers, distributer  and
subscriber. The following laws, rules and
regulations can be build or amend by the
government and all of these should be strictly
compel to follow by all the players. The following
are the certain policies (or) recommendations
suggested by the authors which should be
followed by one and all concerns:
Licensing related policy
Under this policy government should issue proper
license to the cell phone manufacturers, service
provider and Distributor on the basis of the metals
and materials used in cell phone, SIM Card, BTSs
and any other physical object related with the
manufacturing process i.e., the license should be
granted on the basis of materials consumed from
and disposed off in environment, Percentage of
recyclable rate of materials, emission or eruption
of carbon dioxide or RF waves and all related
measures plus issues those are affecting the
environment directly or indirectly. The government
can give the list of impacts of cell phone on
environment along with the sales of cell phone. The
licensing policy should also include all the details
about the metals and materials and extent to which
affect the environment in the Table 1 format.24,25

S/N Metals/ Source Toxic Emit Percentage Disposal Remarks
Materials (yes/no) Carbon dioxide of destination if any
name (yes/no) recyclabilty

1. Tantalum Mines of Yes Yes 50% Sea 50% non
Sweden recyclable

2. Plastic Environment Yes Yes 30% Ground 70% non
recyclable

Table 1 : Licensing policy details

Manufacturing policy
The Government should permit to produce only
limited number of handsets and SIM cards in each

year say 1000. The metals and materials used in
cell phone or in SIM card should  be listed  in   the
format given in above Table 1. If any of the items
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is not perfect or found hazardous  to   the
environment then, the government should disallow
the manufacturing process and do not issue
certificate of commencement to the manufacturer.
Recycle and disposal policy
This policy focuses on reusability or recycling of
the existing metals and materials of the cell phone.
Every manufacturer has to recycle minimum 70%
of metals and materials used to produce the new
cell phone so that only 30% of materials disposed
into the environment. Government should reserve
one place to dispose the unrecyclable and
hazardous parts of cell phone. This place can be
farthest from locality or civilization say desert.
Policy for BTS and RF
The government should also build policy for
constructing BTS and RF waves emitted from
the BTS. The BTS should be constructed in
nonresidential area i.e. it should not be in fertile
land or nearer to the human resident and forest.
It should emit low RF waves say less than 300
MHz so that it cannot affect human, birds, animals
or any other component of the environment.
Policy for distributors and customers
The distributor of cell phone should sell the product
of only those manufacturers which are approved
by the government. Same way customer should
intent to purchase cell phone and SIM card from
authorized distributors only. Every distributor has
to stick the poster on wall about impacts so that
customer can aware the seriousness of using and
throwing them.
The government can take actions to reduce the
use of cell phone by imposing extra tax on cell
phone subscribers as compared to land line
telephone subscribers and encourage using land
line phones by giving various customer oriented
schemes. The use of the cell phone should be
restricted for the users whose age is less than
say 18 years. Do not allow use of the cell phone
in school, Colleges or any educational institutes
for pupils. Human being can also minimize use of
this gadget and may opt for other ways like land
line phone, internet communication etc.
Further millions of cell phones are replaced each
year in the world. The reasons of replacement
might be invention of new features, existing
features are not working properly or damage of

some parts of the cell phone. The recommendation
is that; install all the new invented features in the
existing cell phone. If any part of the cell phone is
damaged then, repair it and reuse the existing cell
phone instead of buying new one, for the sake of
harmony of the planet. Each manufacturer of the
cell phone should have separate department called
Repair and Replace. It performs the functions of
repairing, installation, and advancement of
software and hardware related to the cell phone.
In addition to that this department also accepts
whole or unused parts of cell phone like Battery,
charger, screen glass, Body, lamination materials
etc. so that these parts can be used in the
manufacturing process of new cell phone or in
repairing of existing one.
The government should strictly compel to follow
all the policies and rules shown. If any
manufacturer, distributor and customer found in
guilty then, appropriate fine in terms of money
and / or imprisonment and cancellation of license
may be carried out. Government can add this
additional duty on the environment Ministry to
minimize or remove the Impacts of cell phone on
the environment.
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CONCLUSION
The cell phone closely involves and as a part of
human life, it is difficult and say not possible to
stop usage and manufacturing of it. However,
some measures can be taken to minimize the
impact of it on natural environment. For the safety
of environment everyone should have spirit to
avoid purchase of new cell phone until existing
one is working i.e. per person only one cell phone.
It may be a policy of the government of all
countries to choose unfertile land or nonresidential
place for cell phone network BTSs. The maximum
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number of metals and materials of unused or old
cell phones can be recycled and proper disposal
of unrecyclable metal and material. More
environmental related schools, colleges and
Institutes can be established to save the
environment and bring awareness among people
for the usages of cell phone so that it is possible
to protect the health from sever diseases and
indirectly the environment.  The onus of
responsibility to save environment lies not only on
the manufacturer but also equally on the consumer
who is the one that actually commands the
manufacturing cycle. The specific licensing policy
for cell phone manufacturers, subscribers and
service providers are recommending to the
government for proper and effective
implementation. Each player connected with the
cell phone communication has to aware about
these impacts and policies because awareness is
the only weapon by which it is possible to lessen
or remove the impacts of the cell phone from the
environment.
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