A STUDY OF RISK PERCEPTION, COMMUNICATION
AND AWARENESS OF RF-EMF EXPOSURE FROM
MOBILE PHONES AND BASE STATIONS IN INDIAN

CONTEXT

ROJALIN PRADHAN

BHARTI SCHOOL OF TELECOMMUNICATION

TECHNOLOGY & MANAGEMENT

INDIAN INSTITUTE OF TECHNOLOGY DELHI

JULY 2019



A STUDY OF RISK PERCEPTION, COMMUNICATION AND
AWARENESS OF RF-EMF EXPOSURE FROM MOBILE PHONES

AND BASE STATIONS IN INDIAN CONTEXT
by
Rojalin Pradhan

Bharti School of Telecommunication Technology & Management
Submitted

in fulfilment of the requirements of the degree of Doctor of Philosophy

to the

Indian Institute of Technology Delhi
July 2019



© Indian Institute of Technology Delhi (IITD), New Delhi, 2019



CERTIFICATE

This is to certify that the thesis entitled “A Study of Risk Perception, Communication and
Awareness of RF-EMF exposure from mobile phones and base stations in Indian
Context”, submitted by Ms. Rojalin Pradhan to Indian Institute of Technology Delhi, for the
award of the degree of the Doctor of Philosophy is a record of bonafide research work carried
out by her. She worked under our supervision for the submission of this thesis, which to the

best of our knowledge has reached the requisite standard.

The research reports and the results presented in this thesis have not been submitted in parts

or in full to any other University or Institute for the award of any degree or diploma.

Prof. Mahim Sagar
Professor
Department of Management Studies,
Indian Institute of Technology Delhi
New Delhi — 110016

India

Dr. Jack Rowley
Senior Director
Research & Sustainability
GSM Association
London EC4A 3BF

United Kingdom



ACKNOWLEDGMENTS

“The beginning of all wisdom is acknowledge of facts” Juho Kusti Passikivi

Undertaking this Ph.D. has been really an eye-opener for me and it would not have been

possible to do without the support and guidance that | have received from many people.

First and foremost, | am grateful to Almighty God for keeping me healthy and for brightening

my mind to accomplish this work.

I would like to begin with expressing my heartfelt gratitude to my supervisor
Prof. Mahim Sagar for his endless encouragement, wisdom, patience, and humour he has given
me during the course of my study. I honestly thank him for dedicating his time and effort during
my thesis work. | express my deepest gratitude to my supervisor Dr. Jack Rowley for his
valuable advice and guidance throughout this research work. His experience, knowledge and
substantial feedback brought it all together. It was my privilege that | was blessed with two
eminent experts from the academic and industry background who provided me with insights of
both worlds and their indispensable assistance and invaluable guidance has helped me in
making a significant contribution to the society. | am eternally grateful for their kindness,
helpful guidance, discussions and timely help. They truly exemplify the role of advisors. | owe
my sincere heartfelt thanks and deep sense of gratitude to them and | have been extremely

lucky to have them as my supervisors.

| am grateful to all the members of my student research committee (SRC),
Prof. Vigneswara lllavarasan, Prof. Ravi Shankar and Prof. Ranjan Bose for their educational
guidance and valuable advice relating to my research were very useful to my thought process.
My sincere thanks to Prof. Sushil for his guidance during this research process. | would like to
thank Bharti School of Telecommunication Technology and Department of Management

Studies, 11T Delhi for giving me this opportunity to carry out this research work.

iv



I would like to thank all the participants who took part in the data collection process and spent
their time to provide useful information, without whom the study would not have been

completed. Their willingness to participate in this research work is highly appreciated.

Along with my family, my friends shape the other pillar of my life. I am very grateful to my
friends who supported me in my journey. My gratitude to my special friend Shikha, for being
by my side in every step and for being my constant source of encouragement. Special thanks
to some of my colleague: Deep Shree, Murali, Shiksha, Archana, Neetu, Prateek, Anshul,
Vineet, Bijoy, Pooja for their unconditional support and encouragements. Many thanks to 1T
Delhi QIP staff Om Prakash, Sagar, Jay Kumar and Sheela for their help and kindness. My
acknowledgment would be incomplete without thanking Anuradha aunty for motivating me

during thesis writing.

I would also like to extend my appreciation and thanks to my in-laws (Mr. Chandrashekar S.
Warad and Mrs. Indu C. Warad), uncle (Dr. Ajay Pradhan), aunty (Ms. Chinmayee Pradhan),
brother (Mr. Rashmi Ranjan Pradhan), sister in law (Ms. Mrudusmita Swain) and my brother

in law (Dr. Sidharth C Warad) for continuously motivating me throughout my PhD journey.

Special thanks dedicated to my husband, Hemant, for walking the road with me and for being
so patient during my journey. His endless love and support help me to focus on my research
work. Last but not least, to my two children, Satvik and Shrinika, for constantly reminding me
of what is truly important in my life. | want to give big hug to my son, Satvik for his love,

cheerfulness and companionship the entire time while I pursued this PhD degree.

My Mom and Dad, without you | would not have been here today. Thank you for always

being there for me, believing in me and never giving up on me.
Thank you all from the depth of my heart.

Date: (Rojalin Pradhan)



| would like to dedicate this thesis to my Mom & Dad,
Mrs. Aolk Prava Pradhan & Mr. Janaki Ballav Pradhan

for their unconditional love and support throughout my life



ABSTRACT

Access to mobile communications has become an increasingly important part of the daily lives
of most people. According to information from the telecommunications regulator, it has been
said that the number of people using mobile phones in India has dramatically increased since
its introduction in the mid-1990s. It has been predicted that the number of mobile subscriptions
(both voice and data) will exceed the total global population by the end of this year, with India

emerging as the world’s second largest mobile phone subscriber market after China.

Due to the ever-increasing use of the mobile phones in India, RF-EMF exposure from mobile
phones and base stations and their possible effects on human health has become a topic of
increased research interest. There is a major apprehension among people that RF-EMF
exposure from mobile phones and base stations are affecting human health. Even though the
use of mobile phones has increased drastically, people are accustomed to believing that it
causes no risk to their health. But there is negative perception towards base stations, which has
resulted in the obstruction of base station installations near residential areas, hospitals, schools,
etc. However, for better mobile service and larger demographic reach, there is a requirement
for investment and development of telecom infrastructure. Therefore, it is necessary to
understand the public’s perception towards RF-EMF exposure, communicate them proper
knowledge about mobile communication and make them take an informed choice for the same.
Though there are several studies available worldwide to understand the public’s risk perception
towards RF-EMF exposure from mobile phones and base stations, but there is limited work
done to identify the level of the public’s perception towards RF-EMF exposure and to
understand the reasons for their concerns on Indian citizens. So, there is a need to bridge the
research gap in the Indian context by developing a risk awareness model for creating awareness

among the public.
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The main objective of this research is to understand the public’s perception towards RF-EMF
exposure from mobile phones and base stations and examine the impact of risk communication
on their health risk perception to address the apprehension towards it. The main objective aims
at achieving by the following three sub-objectives: (i) To identify the factors that influence
public risk perception towards RF-EMF exposure and how these factors influencing those
concern (ii) To study the impact of technical knowledge and precautionary guidelines on the
public’s health concern and risk perception towards RF-EMF exposure (iii) To identify the
important factors that influence consumer health risk awareness of RF-EMF exposure and also
helps to develop a consumer health risk awareness model for creating awareness among the
public. These three objectives were achieved through three studies for each of the objectives
correspondingly and provide a holistic view of risk in terms of risk perception, risk
communication and risk awareness in the context to RF-EMF exposure from mobile phones

and base stations.

Study 1 identified the factors that influence public risk perception towards RF-EMF exposure
from mobile phones and base stations through semi-structured interviews on a small group of
people and the results were then used to develop a survey questionnaire on larger sample size
to understand the factors influencing those concerns. Correlation analysis and multiple

regression analysis have been carried out to check the relation between the factors.

The result shows that many Indian citizens have a positive attitude towards mobile phones
and were willing to accept the possible risks but they were against the installation of mobile
base stations near their premises. It is also confirmed that the publics are not aware of

guidelines produced by the regulatory body.

Study 2 evaluated the impact of technical knowledge about mobile communication and
precautionary guidelines on mobile phone usage on participant’s health concern and risk

perception towards RF-EMF exposure by providing them with an information booklet.
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Hypotheses were formulated to define the relationship between the variables identified from
study 1 and literature review. Three stages experimental survey (before, after and two weeks
after booklet) was designed to collect data. One Way ANOVA and independent sample t-test

were done to examine the relationship between the variables and test the hypotheses.

There was an enhancement of participant’s knowledge about RF-EMF exposure after reading
the information booklet. The information booklet led to change in participant’s perception
regarding the thought that their health is being affected by mobile phones and base stations. A
voluntary precautionary guideline has indicated a positive impact on the public’s perception if

it was provided by the regulatory body.

Study 3 identified various factors that influence consumer’s health risk awareness of RF-
EMF exposure and developed a hierarchical model for communicating and creating awareness
about the facts of mobile communication and clear their misconceptions towards RF-EMF
exposure. Clear hierarchies among the factors and various linkages between them have helped
us to precisely analyze and understand how these factors interact with each other and what role

they play in influencing the consumer’s health risk awareness.

The present study discovered a new insight into risk communication by providing a consumer
health risk awareness model. The awareness model is developed on the premises of aware
consumer and informed choice. This serves to fill a significant research gap as far as
understanding the process through which consumer health risk awareness of RF-EMF exposure
is shaped up. This model will have a high social impact for all the stakeholders of the telecom
industry (Regulator, Telecom Service Provider, Policy planer and Consumer) and can increase

awareness among the general public to reduce risk perception.
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