A STUDY OF MOBILE DATA: PRODUCT
INNOVATION, CONSUMER AWARENESS AND
ADOPTION

MURALI KRISHNA MEDUDULA

BHARTI SCHOOL OF TELECOMMUNICATION
TECHNOLOGY & MANAGEMENT
INDIAN INSTITUTE OF TECHNOLOGY DELHI

December 2017



©Indian Institute of Technology Delhi (IITD), New Delhi, 2017



A Study of Mobile Data: Product Innovation, Consumer

Awareness and Adoption

by

MURALI KRISHNA MEDUDULA
(2011BSZ8099)

Submitted

in fulfillment of the requirements of the degree of Doctor of Philosophy

to the

Bharti School of Telecommunication Technology &
Management
Indian Institute of Technology Delhi
December 2017



CERTIFICATE

This is to certify that the thesis titled "A Study of Mobile Data: Product Innovation, Consumer
Awareness and Adoption" being submitted by Mr. Murali Krishna Medudula to the Indian
Institute of Technology Delhi for the award of the degree of Doctor in Philosophy (Ph.D.), is a
record of bona fide original research work carried out by him. He has worked under my guidance
and supervision, and has fulfilled the requirements for the submission of the thesis, which has
attained the standard required for a Ph.D. degree of the Institute. The results presented in this

thesis have not been submitted elsewhere for the award of any degree or diploma.

(Dr. Mahim Sagar)

Research Supervisor

Bharti School of Telecommunication
Technology & Management

Indian Institute of Technology Delhi
Hauz Khas, New Delhi-110016

Dated: December 26, 2017



ACKNOWLEDGEMENTS

I have been able to complete this study with support and guidance from various experts in the
field of study. I would like to express my deep feeling of gratitude to my research supervisor,
Dr. Mahim Sagar for his valuable guidance at every stage of this study. It would have been a
very difficult task to carry out this research work without the constant support, direction and
motivation of my research supervisor. I feel fortunate and truly blessed to have him as my

mentor and research supervisor.

I would also like to thank every member of my Student Research Committee (SRC),
Prof. S.K.Jain, Dr. Harish Chaudhry and Dr. K.V. Damodharan for their inputs during this

research journey.

Further, my sincere thanks to all of my fellow researchers Ms. Deep Shree, Ms.
Shiksha Kushwah & Ms. Rojalin Pradhan, for their inputs by engaging me in various
discussions on research methodologies and helping me in refining various sections of the

report.

I would like to express my heartfelt gratitude to all the experts from the industry who
have taken their valuable time in helping me with their valuable inputs at various stages in
the research process. My sincere thanks to all experts and the respondents who have provided
their inputs during the Grounded Theory study, validation of questionnaire and in the data

collection process on the test instruments used in this study.

My Sincere thanks to the examiners who have provided their valuable feedback truly
helped me in improving the quality of my thesis.

11



I would like to dedicate this research to my family members who have encouraged me
during this journey of my research. My heartiest thanks go to my parents, wife, and daughter

for their constant moral support and they have been the strength of my motivation.

Above all, I would like to thank the almighty for giving me the courage, thought

process and motivation to pursue and complete this research.

Date: December 26, 2017 (Murali Krishna Medudula)

1



ABSTRACT

With improvements in telecom technologies, the networks which were once only capable of
carrying voice have now been transformed into IP networks which are capable of carrying
both voice and data traffic. The network technology improvements and ubiquitous access
enabled consumers to access faster and more reliable mobile data services. The growth phase
of Indian telecommunication sector has been very impressive, and for the very 1st time
during the year 2016-17, the average consumption of mobile data reached 1GB/ subscriber.
The growth rate clearly indicates the consumer preference towards usage of mobile data
services. The growth in mobile data subscriptions and mobile data usage presents an
opportunity for the mobile data product innovators to better understand the user behavior
intention to adopt their data innovations. This would help the stakeholders in the industry to
better create and manage their mobile data product innovations. This will help in further

increase of growth rate in mobile data usage.

The extensive literature review on various adoption theories and IT adoption studies
revealed several constructs which are being used to study the user behavior intention to
adopt. This study presented various adoption theories from literature and makes use of
Unified Theory of Acceptance and Use of Technology 2 (UTAUT?2) constructs, consumer
awareness constrcuts and other security related constructs to explain user behavior intention

to adopt mobile data in a select category of mobile data product innovations.

The study made use of both the qualitative and quantitative research methodologies.
Grounded Theory, a well-established qualitative research method has been used to identify

the consumer awareness related constructs. Using the grounded theory method, the
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discussion with respondents are broken into thought units, upon which the axial coding is
being performed to identify the underlying constructs. Out of the findings of grounded theory
research two constructs, each one from the pre-purchase and purchase category was being
selected for the study. The constructs "Consumer Knowledge" and "Risk Perception" were
being identified in the grounded theory process and are being understood for their influence

on several other constructs in the conceptual model.

Using the literature review and expert opinion, the other constructs used in the study
includes Performance Expectancy, Effort Expectancy, Social Influence, Facilitating
Conditions, Hedonic Motivation, Habit, Perceived Risk, Trust, Perceived Security, Perceived

Privacy, Behavior Intention and Use Behavior.

Several hypothesis were formulated based on prior theories in literature and expert
opinion. Post hypothesis formulation, the test instrument was being developed using the well-
established scales from the literature. The test instrument is being checked for internal
consistency using Cronbach alpha. The test instrument is also checked for Content Validity,
Convergent Validity, Discriminant Validity and Face Validity. During the Exploratory Factor
Analysis, the items in test instrument with poor loadings are being discarded. Confirmatory

Factor Analysis (CFA) is being used to check the convergent and discriminant validity.

Total Interpretive Structural Modeling (TISM) is being used to identify the hierarchy
among the consumer awareness and security related constructs. The TISM shows the
consumer awareness factors to be the driving factors with security related factors in the
middle and top levels. Structural Equation Modeling (SEM) technique is being used for

testing the hypothesized relationships in the UTAUT2 and Consumer awareness based



adoption models. This technique used maximum likelihood estimates in arriving at the model
fit indices. Several fit indices such as Standardized Root Mean square Residual (SRMR).
Goodness-of-Fit Index (GFI), Comparative Fit Index (CFI), Non-Normed Fit Index (NNFI)
and Root Mean Square Error of Approximation (RMSEA) were being checked with the
recommended values from the literature for both the UTAUT2 and Consumer awareness
based adoption models in the study. Post establishing the criteria for fit indices, the research
models were accepted, and hypothesis test results are being interpreted. The hypothesis test
results presented the coefficient values and the level of significance of the relationship. The
SEM models supported all the hypothesis except for the relationship between Effort
Expectancy -Behavior Intention and Facilitating Conditions - Behavior Intention. The
consumer awareness based adoption model suggests that the consumer awareness constructs
exhibit a significant effect on Perceived Risk which in turn significantly affects Behavior
Intention. The model also found out the significant effect existing between the following
constructs:- Performance Expectancy- Behaviour Intention, Social Influence- Behavior
Intention, Hedonic Motivation -Behavior Intention, Habit- Behavior Intention, Perceived
Risk - Behavior Intention, Consumer Knowledge of MDS- Perceived Security, Consumer
Knowledge of MDS- Perceived Risk, Perceived Security- Trust, Perceived Privacy- trust,

Risk Perception- Perceived Risk and Behavior Intention- Use Behavior.

The contribution of the study to the body of knowledge is highlighted in the final
chapter. This study presents the significant factors which are required to be understood and
taken into consideration for the development and management of mobile data product
innovations. This would help in the improvement of adoption rate and to increase the mobile

data growth rate in Indian Telecom Market.
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