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Abstract: Electromagnetic Field (EMF) radiation is a wave of 
the electromagnetic field. The radiation from mobile phones, 
cordless phones, mobile antennas, and many other devices pose 
health threats, especially when they are close to the body for 
extended period. In humans and animals, bioelectrical signals 
regulate many processes. Therefore, EMF radiations can interfere 
with the natural way of how our body works; it affects our body at 
cell level. Moreover, the impact of EMF radiation on our 
eco-system is serious due to growing number of broadcasting 
antennas, mobile communications base stations etc. World Health 
Organization (WHO) says the EMF radiations produced by 
mobile phone is classified by the International Agency for 
Research on Cancer (IARC) as possible carcinogen to humans. 

The aim of this research paper is to survey on mobile phone 
usage and EMF radiation awareness. Our results from analyzing 
the survey data shows that 86.2% people keep their mobile phones 
near their ears while receiving calls, 77.7% people keep mobile 
phones in their bedroom before going to bed.  Based on the results 
and considering the major impact of EMF radiations, we propose 
innovative house design called Radiation Reduced Dwelling 
(RRD) by which the EMF radiation exposure can be minimized at 
home. Moreover, we propose an Environment Friendly Link 
(EFL) by which mobile base stations case be avoided in forests 
and hilly areas.  

 
Index Terms: Electromagnetic Field (EMF), radiation, health, 
ecosystem.  

I. INTRODUCTION 

  Electromagnetic Field radiation refers to the wave of the 
electromagnetic field, propagating through a space carrying 
electromagnetic energy. Existing researches [1] showed that 
EMF radiation have biological effects, thus the radiation is a 
harmful energy in disguise, it comes from electronic devices 
such as mobile phones, laptops TV’s etc. Fig 1. shows a 

typical EMF radiations at home and outdoor. Human bodies 
are not suited to take-in this type of radiation.  As technology 
develops, people tend to have their life surrounded by more 
and more electronic devices.  
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Studies linked radiation exposure to higher rate of 
depression, anxiety, headaches, sleep deprivation and worst 
of all brain cancer and brain tumors among humans [6]. Now, 
as more children start using mobile phones it may result in 
reduced brain development and many more early life 
complexities [1]. Baby monitors and related gadgets too may 
have   impact on the development of children. 

 

 
Fig.1 Typical EMF Radiations at home and outdoor 

 
EMF radiations affects not only the people but also the plants 
and animals around us especially birds, bats, butterfly are 
more affected [18], as they are not used to this  type of 
radiation. This has resulted in sudden decrease in flying birds. 
Moreover, birds avoid making nest in cities and towns [2]. 
When birds are affected, it has an impact on the eco-system in 
many ways as birds act as predators, pollinators, scavengers, 
seed dispersers etc.The impact is going to be very serious 
with the arrival of 5G mobile towers; in near future we may 
not be able to see any birds [3].  EMF radiation has long-term 
effect on humans; it was recently reported by Dr. Martin Pall 
[4], from Washington State University that electromagnetic 
field has biological effects, and the current EMF safety 
guidelines are inadequate because they do not take into 
consideration of its non-thermal effects [4]. Human bodies 
are one of the best absorbers of EMF radiations; the proteins 
in our blood absorb radiations and this prevents our body 
from performing its normal activities [20]. Studies have 
compared the effect of the usage of mobile phones  to the use 
of cigarettes [5]. Very recently, 5G cellular towers have been 
banned at California city bay in view of health risks [7][15]. 

Considering the advantages posed by the gadgets we use 
daily and as the devices are part of our life, discarding them 
completely is not a solution. However, there are possibilities 
to reduce the exposure of EMF radiation while using the 
electronic devices. Our house needs to be safe from EMF 
radiations and particularly our bedroom, as we spend around 
eight hours sleeping.  
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In this project, we propose an innovative EMF free house 
solution called Radiation Reduced Dwelling (RRD) by which 
the exposure to EMF radiation can be minimized. We also 
propose a novel Environment Friendly Link (EFL) by which 
mobile cellular towers are removed from forests and hill area 
such that the outdoor radiation is reduced and thereby plants, 
animals and our ecosystem are safeguarded. 

The rest of this paper is organized as follows: Section II 
presents the problem definition, Section III states the 
objectives of the research, and Section IV presents the EMF 
Survey. The proposed solution is presented in Section V and 
finally, our conclusion and future work is presented in 
Section VI. 

II. PROBLEM DEFINITION  

Effect of EMF radiations on people 

This EMF radiation causes many types of illnesses insomnia, 
headaches, ears ringing, fatigue, cognitive disturbance, stress 
and in the worst cases reduced brain development in children 
[12][19]. Additionally, indirectly attributed infertility, 
nausea, anxiety, bloody nose, vertigo, memory loss, 
depression, ADHD, damage in DNA, and then eventually 
cancer [8]. World Health Organization (WHO) says the EMF 
radiations produced by mobile phones are classified by the 
International Agency for Research on Cancer (IARC) as 
possible carcinogen to humans [9]. 

Today, with baby monitors at home, the radiation emitted 
by these devices have been linked with an intense reduction 
in melatonin an important hormone for sleep and cancer 
prevention [10]. The disruption of melatonin due to exposure 
to EMF has long-term health effects in humans [11].  
Electromagnetic fields affect childhood development [12]. 

Effect of EMF radiations on animals 

EMF radiation also affects animals, such as migratory birds, 
bats, certain fish, rats [16] and insects. It affects the animals 
with weak defense systems and due to this, birds and other 
weak animals are moving away from cities. It is becoming 
difficult to find birds in cities when compared to earlier 
decade. Moreover, many migratory birds rely on magnetic 
fields to migrate and due to EMF radiation, the magnetic 
fields are interrupted thereby they are unable to navigate 
properly [13]. A recent research [2] correlated the substantial 
decrease in   birds with increase in the number of mobile 
towers.     
A most recent research published in the journal of 
“Environmental Research” by  Ramazzini Institute [14] 

showed the carcinogenic (having the potential to cause 
cancer)   effects of EMF radiations generated by 1.8 GHz 
GSM mobile phone antenna  on Sprague-Dawley rats . This 
was the largest long-term study ever performed with 2448 
animals. Male and female rats were exposed from prenatal 
life until natural death to a 1.8 GHz GSM far field with a 
whole-body exposure for 19 hour/day. The research 
concluded an increase in the incidence of tumors in brain and 
heart in rats and further stated that these tumors are of the 
same type of those observed in some epidemiological studies 
on cell phone users. These experimental studies provided 
sufficient evidence for a call to re-evaluate the carcinogenic 
potential of EMF radiation in humans [14]. 
Our research methodology consists of the two stages  

a) Conduct anonymous survey using seven questions on 
mobile phone usage and Electromagnetic Field (EMF) 
radiation awareness. Perform data analysis on the survey data  

b) Design solution to minimize EMF radiations for both 
indoor and outdoor  

III. OBJECTIVE 

The aim of this research is to reduce EMF radiation on 
people and the ecosystem, raise awareness about EMF 
radiation. The main objectives of our research is stated 
below.  

• Survey and study on the mobile phone usage and EMF  
    radiation awareness 
• Minimize EMF radiation exposure at home 
• Minimize EMF radiation outdoors, hill stations, forest  
     to safeguard eco-system   

IV. EMF SURVEY 

We conducted an online survey with 130 participants using 
Google forms. We had 66 male (50.8%) and 64 female 
(49.2%) participate in the survey.  The survey questionnaire 
consisted of seven questions, which includes the gender, age 
and questions on mobile phone usage. 

 

a) Gender of the participants 

 
b) Age group of the participants 

 
c) Mobile phone placement while receiving calls 

http://www.ijrte.org/
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d) How is Mobile phone is carried 

 
e) Placing mobile while texting, browsing online 

 
f) Placing mobile before going to bed 

 

g) Aware of the EMF Radiations 

Fig.2. Result of the Survey 
 

1. My Gender *: Male, Female 
2. My Age Group * : Between 1 to 5 Years old,  Between 6 

to 15 Years old,  Between 16 to 25 Years old,  Between 
26 to 50 Years old,  Above 50 Years old 

3. While receiving calls I keep my Mobile phone * : Near 
my Ears,  I use Earphone/Headphone 

4. While walking I carry my Mobile phone * : In my 
dress Pockets or Hand or Neck shoulder bag, Bag(Away 
from my Body) 

5. While Texting, Browsing online I keep my Mobile 
phone *: on my Body (i.e. Hand /Lap etc.), Away from 
my Body (i.e. in a Table, Pillow etc.) 

6. Usually at Night before going to bed I keep my 
Mobile Phone in * : Bed Room / Same room where I 
sleep,  Other room 

 

7. I am aware of the Electromagnetic Field (EMF) 
Radiations emitted from Mobile phones / electronic 
devices * : Yes,  No 

Our results from analyzing the survey data shows that 86.2% 
people keep their mobile phones near their ears while 
receiving calls, 66.9.% carry their mobile in their hand or 
dress pockets. While texting, browsing online 72.3% keep 
their phones on their body. Moreover, 77.7% keep mobile 
phone in their bedroom before going to bed. Despite 83.8% 
of people said that they are aware of EMF radiations. 

V. PROPOSED SOLUTION  

A. Radiation Reduced Dwelling (RRD) 

EMF radiation is something we just cannot avoid in the 
modern world. Today, everything around us is connected in 
one way or another, for example televisions, toys, 
kitchenware, cars etc. and every time devices are connected 
we eventually increase radiations.  One of the best way of 
reducing EMF radiation is by controlling the devices that 
emit radiation.  Fig 3. Shows a modern house with many 
devices.  

 
Fig. 3. Modern home with EMF 

 
In the proposed Radiation Reduced Dwelling (RRD) as 

shown in Fig 4. EMF radiation is controlled as every device 
in the home is connected using fiber optics cables. There is a 
separate room called the EMF zone where all the devices that 
emit EMF radiation are kept. Devices in all other rooms 
(EMF Free Zone) are connected through cable. Moreover, 
mobile phones are connected via cable and display panels are 
placed in every room, if a call comes, it will appear on the 
screen and enables the recipient to attend and talk. 
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Fig. 4. Modern home with EMF Zone 

 
This emit less radiation and is less harmful to the people in 
the house. Additionally, radiations absorbing special sheets 
are placed in the wall to give further protection to EMF free 
zone. 

 

Mobile phone tower radiating EMF 

Fig. 5. Typical Hilly region with Mobile tower 
 

 

EFL (Environment Friendly Link) stations along the 
route Optic fiber cable (underground) 

Fig. 5. Proposed EFL (Environment Friendly Link) 
station 

A. EFL (Environment Friendly Link) 

Hill station roads are covered with cellular towers that 
emits EMF that affects the eco-system refer Fig. 5. To 
effectively reduce the impact of EMF radiations in forest, hill 
stations and conserve ecosystem, we recommend placing 
EFL (Environment Friendly Link) mobile network 
connectivity stations. As shown in Fig 6.   EFL stations are 
linked using optic fiber cables.  EFL stations are similar to 
“Smoking Cabins” in a “No Smoking” area of an Airport.  
People interested in making a call or interested to get 
connected to internet, stops at EFL stations. EFL stations can 
also be placed at existing or new “fuel stations”, Hotels on the 

route thereby severing multiple purpose. This will 
tremendously reduce EMF radiation when compared to the 
mobile towers placed in forest and hill area. This has a direct 
impact on the wildlife and the ecosystem in the area covered. 

B. Recommendations 

Our general recommendation to reduce EMF radiations  
Indoor radiations: 
1. Mobile in Bedroom 

a) Minimize radiations: Place mobile phones in airplane  
         mode this cuts communication but allow us to set  
         and hear the alarm. 

b) Best option: Place mobile phone in  
        other room and use a normal alarm clock operated by  
        batteries. 
2. Maximize the use of mobile phone speaker or   

      headphones and avoid placing mobile phone near  
        head. 

3. Turn off home Wi-fi during night before going to sleep. 
4. Maximize the use of wired connection. 

Outdoor radiations: 
1. Reduce cellular tower density such as to reduce EMF  

        radiation  
2. The power output norms for cellular towers should be  

         reduced  
3. Distance limit from cellular tower to schools, hospitals  

        should be increased such as to reduce the harmful  
        effects of the radiation.  

VI. CONCLUSION AND FUTURE WORK 

Today the radiations from cell phones, cordless phones, 
mobile antennas, broadcast towers, electrical security 
systems, and many more devices pose a serious health threat 
to society and environment. EMF radiations can interfere 
with the natural way of how our body works; it affects our 
body at cellular level. Moreover, the impact of EMF radiation 
on our eco-system is serious due to various broadcasting 
antennas, mobile communications base stations etc. World 
Health Organization (WHO) says the EMF radiations 
produced by mobile phone is classified by the International 
Agency for Research on Cancer (IARC) as possibly 
carcinogenic to humans. 
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Our data analysis on the survey shows that 86.2% people 
keep their mobile phones near their ears while receiving calls, 
77.7% keep mobile phone in their bedroom before going to 
bed.  Based on the results and considering the major impact 
of EMF radiations. We proposed innovative house design 
called Radiation Reduced Dwelling (RRD) by which the 
EMF radiation exposure can be minimized at home and 
Environment Friendly Link (EFL) by which impact of EMF 
radiations is reduced outdoor. 

As a part of our ongoing work, we are performing more 
experiments on indoor and outdoor EMF radiations. 
Moreover, perform statistical analysis on the survey data.  
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