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ABSTRACT 

 

 
Purpose of the study: 

The mobile phone has deeply influenced people’s social and economic lives and has led 

to a huge transformation in the nature of their commercial and financial dealings and 

transactions. Mobile banking is one of the latest trends among the banking channels and 

banks are constantly trying to update their mobile banking service to suit the ever 

changing needs and priorities of customers. Mobile banking has evolved as the most 

primary and practical tools for a country to gain digitalization in its financial transaction. 

All this throws light upon the need and scope of comprehensive research in the area of 

mobile banking. The current study tries to investigate and examine various aspects related 

to mobile banking with reference to the people in the state of Kerala. The main aspects 

pertaining to mobile banking covered under the study include the awareness and 

knowledge of use, impact of demographic variables, use of mobile banking over 

alternative channels and significance of selected features of mobile banking responsible 

for discriminating between user and non-users of mobile banking in the state. The study 

also tries to examine the span of use of mobile banking service by the people and primary 

sources responsible for introducing this service to the people in the state. To achieve the 

objectives of the study information was collected through structured questionnaire from 

500 sample respondents including both users and non-users of mobile banking in the state 

by means of Quota Sampling technique. Responses collected and analysed by these 

sample respondents have provided useful findings and interpretation to the study.  

Findings: 

Overall huge disparity was found in the knowledge levels of people on various forms of 

mobile banking. Majority of the people in the state have no idea about forms of mobile 

banking like USSD and UPI. Demographical features of the people in the state like age, 

education and profession have shown to have significant association with the knowledge 

on using mobile banking. The study indicated that majority of the users of mobile banking 
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have adopted the service only in the recent past i.e. two to three years back. It was found 

that transfer of knowledge between related groups like friends and relatives have 

contributed in educating the people on mobile banking use as reported by them. A good 

proportion have gained access to knowledge on mobile banking use by simply 

downloading the mobile banking app and following the steps mentioned thereby. On the 

other hand employees of the bank have also contributed in disseminating knowledge on 

use of mobile banking as reported by some respondents which indicates the fact that 

employees of the bank remain an influential and trustworthy source for obtaining 

knowledge on banking products. Significant negative relationship was found between use 

of mobile banking and use of alternative channels of ATM and internet banking via 

laptop/pc for banking. Features of mobile banking like ease of use, accessibility, security 

of transaction, mobility and available source to educate on “use” were found to be more 

influential in discriminating users of mobile banking from non-users   

Implication: 

The study gives an account of the knowledge of the people on using mobile banking 

which is an important content for the banks and the government of the state to consider 

for arranging training and awareness programs which are more effective than the ones 

already held. Various aspects discussed in the study revolving around mobile banking are 

useful for the banks to enhance their mobile banking service so as to make it more 

compatible to the banking needs of the people.  

 

 

 

 

 

 

 

 



xiii 
  

 

Acknowledgement 

With God all things are possible (Bible, Mathew Chapter 19:26). Thank you Jesus my 

Lord for guiding, leading and strengthening me in my research journey for without your 

blessings I could have done nothing.  

I take this opportunity to thank all the wonderful people who have been a part of my 

research journey. At the outset I would like to begin by thanking my PhD Supervisor              

Dr.Abhijeet Chatterjee who was the source of motivation and confidence from the 

starting to the end of my research work. I am highly obliged to him for his guidance and 

support which he has always provided to me despite his busy schedules. He has always 

been there to support and coordinate the activities related to my research study and has 

provided brilliant suggestions to enhance the research work. Thank you so much sir for 

your patience and encouragement. Next I would like to thank my PhD Co-Supervisor                        

Dr.Ranjita Banerjee who is one of the wonderful people I have ever met. A person so 

very sincere and kind she has been a major source of moral support during my research 

journey for which I am highly grateful to her. I can’t thank her enough for the quantum 

of her precious time and inputs which she has selflessly provided me whenever I 

approached her with my doubts and queries. Thank you mam….thank you for being 

there...  

My sincere thanks to my DPC members Dr.Hitesh Bhatia and Dr.Ashutosh Sandhe. 

Both these experts have given their sincere contributions not only by being present in dpc 

reviews and open seminar but also by giving me their valuable inputs and suggestion to 

further improve my work. They have always been there whenever I approached them for 

suggestions and doubts for which I remain highly obliged to them. 

I extend my gratitude to respected senior members of the Gujarat Technological 

University Dr. Rajul Gajjar (Director-Research) and Dr.J.C Lilani (Registrar) for 

their contribution to the PhD programme. I am thankful to the members of the                  

PhD section including Mona Madam, Arpita Madam, Kunal Sir and all other 



xiv 
  

members who have been very supportive and have provided good guidance whenever 

approached with documentation queries. 

I would not have been able to take up or complete my research work without the support 

of my family members. I am thankful to my father Mr.A.T Thomas & my mother 

Ms.Mariamma Thomas for their unconditional support during my research journey.  A 

special vote of thanks to my dear mother for taking care of my little daughter so that I 

could concentrate on my research work. I am also highly obliged to my dear               

parents in law and my dear husband Santhosh Joseph for their support. Thank you 

Santhosh for being there as my pillar of strength and confidence and helping me out in 

every possible manner. Thanks to the two beautiful angels in our family Sanjana and 

Sania who always reminded me to complete my research work in time.  I would end my 

words thanking my younger brother Arun Thomas who used to lighten the mood with 

his funny jokes whenever I felt stressed out and was always there as a technical expert on 

call. 

Roshna Thomas  

(Research Scholar, GTU)



xv 
  

 

 Table of Contents 

Declaration…………………………………………………………………………………ii 

Abstract……………………………………………………………………………………xi 

Acknowledgement……………………………………………………………………….xiii 

List of Abbreviations……………………………………………………………...……xxii 

List of Figures………………………………………………………………………..…xxiii 

List of Tables……………………………………………………………………..…..….xxv 

List of Appendices……………………………………………………………….……xxviii 

 

Chapter-1- Introduction………………………………………………………………...1 

1.1 Overview……………...……………………………………...………………………...1 

1.2 Scope of the study…………………………………………………………………..….3 

1.3 Organisation of Thesis………………………………………………………………...4 

1.4 Concept of Mobile Banking……………………………………………………….…..5 

1.5 Mobile Wallets …………………………………………………………………….…..6 

1.6 Subsets of Mobile Banking…………………………………………………………....8 

1.6.1  Mobile Accounting…………………………………………………………...…8 

1.6.2  Mobile Brokerage……………………...………………………………………..8 

1.6.3  Mobile Financial Information…………………………………………….……8 

1.7  Detail View of Facilities that can be Availed through Mobile Banking……………..9 

1.8  Forms/types of Mobile Banking……………………………………………..………10 

1.8.1  Interactive Voice Response (IVR)………………………………….…..……..10 

1.8.2  Short Messaging Service (SMS)………………………………………………10 

1.8.3  Unstructured Supplementary Service Data (USSD)…………………..…….11 

1.8.4  Wireless Application Protocol (WAP)………………………………………..12 

1.8.5  Standalone Mobile Application (Mobile Banking App)…………………….12 

1.8.6  Unified Payment Interface (UPI)…………………………………………..…12 

1.9  Mobile Banking in India……………………………………………………………..13 

1.10 Bank Led Model for Mobile Banking in India……………………………………..13 

1.11 Role of Primary Stakeholders in Mobile Banking Ecosystem…………………….15 



xvi 
  

1.12 Summarised view of regulations set up by RBI for governing mobile banking 

service in India……………………………………………………………………...…….18     

Chapter-2   Demographic & macroeconomic Profile of Kerala…………….……….20 

2.1  Prelude………………………………………………………………………………..20 

2.2  Standard of living & socio economic development ………………………………...20 

2.3  Occupation and employment………………………………………………………...21 

2.4  Distribution of population………………………………………………………..….21 

2.5  Literacy……………………………………………………………………………….22 

2.6  Banking industry in Kerala & Financial Inclusion…………………………….…..22 

2.7  Digitalization, Mobile Density & Internet Penetration in Kerala………………….23 

2.8  Main Inputs from Kerala IT Policy 2017……………………………………………24 

2.8.1  Mobile First Approach For E-Governance in the state………………….….24 

2.8.2  M-Governance in Kerala……………………………………...………………24 

2.8.3  Access to internet as basic right (K-Fon Project)……………………..……..25    

 

Chapter- 3   Literature Review………….……………………………….......………..26 

3.1  Prelude………………………………………………………………………………..26 

3.2  Presentation of Literature Review…………………………………………………..26 

3.2.1  Part-1 Literature Review of studies taken up in foreign countries…………26 

3.2.2  Part-2 Literature Review of studies taken up in Kerala……………………..31 

3.2.3  Part-3 Literature Review of studies leading to identification of features of 

features of mobile banking…………………………………………………………..35 

3.2.4  Research Gap………………………………………………………………..…39 

 

Chapter-4 Research Methodology ………………...……………………..………...….40 

4.1  A Brief Overview………………………………………………………………….….40 

4.2  Primary Objectives of the Study………………………………………………...…..40 

4.3  Secondary Objectives of the Study…………………………………………………..41 

4.4  Research Questions…………………………………………………………………..41 

4.5 List of Main Hypothesis Tested Under the Study…………………………………...42 

4.6 Research Design……………………………………………………………………....44 

 



xvii 
  

4.7 Population & Sample Design…………………………………………………………45 

4.7.1  Population……………………………………………………………..……….45 

4.7.2  Sample Unit…………………………………………………………………....45 

4.7.3  Sampling Technique & Sample Size………………………………………....46 

4.8  Research Instrument & Method of Survey………………………………………...47 

4.8.1  Overview of the questionnaire……………………………………….….……48 

4.9  Pilot Study & Reliability Test…………………………………………………….....49 

4.10 Variables included in the study…………………………………………………….50 

4.11  Statistical Test & Tools Used………………………………………………………50 

Chapter-5  Analysis & Interpretation………..……………………………………….51 

5.1  Introduction…………………………………………………...……………………..51 

5.1  Demographic Profile of the Respondents………………………………..…………52 

5.2.1 Location………………………………….....…………………………………..52 

5.2.2 Gender………………………….....…………………………………...……….52 

5.2.3 Age……………………………………..…………………………………..……53 

5.2.4 Education………………………………......………………………………..….54 

5.2.5 Employment & Profession…………….…………………………………...….55 

5.2.6 Distribution of respondents based on user & non-user of mobile banking...56 

5.3 Awareness on various forms/types of mobile banking…………………………..…57 

5.3.1  Awareness of SMS Banking…………………………………………………..57 

5.3.2  Awareness on banking through “IVR”……………………………………....58 

5.3.3  Awareness on banking through “USSD”………………………………...…..58 

5.3.4  Awareness on banking through “Mobile internet browser”…………..…...59 

5.3.5  Awareness on banking through “Mobile banking App”……………….…..60 

5.3.6  Awareness on banking through “UPI”………………………………...…….60 

 



xviii 
  

5.4 Level of knowledge on “method of use” of various forms of mobile banking…....61 

5.4.1 Knowledge Level on “method of use” of SMS banking………..….…….......62 

5.4.2 Knowledge Level on “method of use” IVR for banking……….……………63 

5.4.3 Knowledge Level on “method of use” of USSD for banking…………….….64 

5.4.4 Knowledge Level on “method of use” of Mobile internet browser for 

banking..………………………………………………………...……………………65 

5.4.5 Knowledge Level on “method of use” of Mobile Banking App……….…….66 

5.4.6 Knowledge Level on “method of use” of UPI………..................................….67 

5.4.7 Interpretations……………………...………………………………………….68 

5.5 Usage period and educating source of a user of mobile banking……………….…69 

5.5.1 Usage period/Span of use of mobile banking by a user……………….……..69 

5.5.2 Source responsible for educating the user on mobile banking…………..….70 

5.5.3 Interpretation……………………………………………………………….….71 

5.6 Significance of difference in “knowledge levels” on various forms of mobile 

banking (Friedman Test & Post hoc Sign Test)……………………………………..….72 

5.6.1 Friedman Test…………………………………...……………………………..72 

5.6.2 Sign Test…………………………………………………………………......…74 

5.6.3 Findings from Friedman Test………………………………………………....77 

5.7 Association of demographic variables with the knowledge on using mobile 

banking for basic needs (Chi-square analysis & Cramer’s V)……………………..….78 

       5.7.1 Procedure for categorizing respondents into two groups: Acquainted & 

Unacquainted………………………………..……………………………..………..……78 

5.7.2 Frequency analysis of respondents: Acquainted/Unacquainted……………79 

5.7.3 Chi-square analysis & Cramer’s V (Gender)……………………….……….80 

5.7.4 Chi-square analysis & Cramer’s V (Age)……………….…………...……….83 

5.7.5 Chi-square analysis & Cramer’s V (Education)………………….………….85 

5.7.6 Chi-square analysis  & Cramer’s V (Employment/Profession)…………….87 



xix 
  

5.8 Analysis of difference in use of alternative banking channels by users & non-users 

of mobile banking (Mann Whitney 

U)……………….……………………………………89 

5.8.1 Purpose of analysis…………………………………………………………….89 

5.8.2 Dependency of User & Non-User of mobile banking on Internet Banking 

through Laptop/PC (frequency analysis)…………………………………………..89 

5.8.3 Mann Whitney U Test to find if significant difference exist in use of internet 

banking via laptop/pc by users and non-users of mobile banking…………..……91 

5.8.4 Dependency of User and Non-User of mobile banking on Credit/Debit card 

physically for purchase & payments. (Frequency Analysis)…….……………... ..92 

5.8.5 Mann Whitney U Test to find if significant difference exist in physical use of 

credit/debit card for purchases and payment by users & non-user of mobile 

banking (Frequency Analysis)………….………………………………………… ..93 

5.8.6 Dependency of User and Non-user of mobile banking on ATM (Frequency 

analysis)…………………………………………………..…………………… …….94 

5.8.7 Mann Whitney U Test to find if significant difference exist in use of ATM by 

Users & Non-users of mobile banking …………………………………………......95 

5.8.8 Dependency of User and Non-User of mobile banking on cheques 

(Frequency Analysis)……………………………………………….………………..96 

5.8.9 Mann Whitney U Test to find if significant difference exist in use of cheques 

by Users & Non-users of mobile banking 

…………………………………………......97 

5.8.10 Dependency of User and Non-User of mobile banking on visiting the 

branch for banking facilities (Frequency Analysis)…..…………………………...98 

5.8.11 Mann Whitney U Test to find if significant difference exist in visitng the 

branch for banking facilities by users and non-users of mobile banking………..99 

5.9 Relationship of usage of mobile banking with the usage of alternative banking 

channel (Spearman Correlation Test)……..…………………………………………..100 

5.9.1 Spearman Correlation Test to examine relationship between monthly usage 

of mobile banking with the usage of internet banking via laptop/pc……………100 

5.9.2 Spearman Correlation Test to examine relationship of usage of mobile 

banking with the physical use of credit/debit cards for purchases…...................101 



xx 
  

5.9.3 Spearman Correlation Test to examine relationship of usage of mobile 

banking with the usage of ATM for banking facilities…………………………...102 

5.9.4 Spearman Correlation test to examine relationship of usage of mobile 

banking with the usage of cheques………………………………………………...103 

5.9.5 Spearman Correlation test to examine the relationship of usage of mobile 

banking with frequency of visiting the branch for banking facilities…..…….…104 

 

5.10 Discriminant Analysis……………………………………………………………..105 

5.10.1  Concept……………………………………………………………………...105 

5.10.2 Use of discriminant analysis in the current study…………………………105 

5.10.3 Explanation of features (independent variables) of mobile banking 

identified for the study……………………………………………………………..108 

5.10.4 Accomplishment of basic assumptions for discriminant analysis………..112 

5.10.5 Elimination of outliers ……………………………………………………...121 

5.10.6 Test of equality of group means (Wilks Lamda)……………….………….122 

5.10.7 Standardized Canonical Function Coefficient…………………….………123 

5.10.8 Eigen Value to examine variance…………………………………………..124 

5.10.9 Wilks Lamda to examine significance of discriminant function…………125 

5.10.10 Discriminant Function derived from Discriminant Analysis…………...126 

5.10.11 Group Centroid………………………………………………...…………..127 

5.10.12  Histogram derived by SPSS for the two groups based on the discriminant 

function…………………………………………………………………………...…128 

5.10.13 Cross Validation………………………………………………………...…129 

5.10.14 Detail interpretation of findings pertaining to discriminatory power of 

independent variables (features of mobile banking)..……………………………130 

 

Chapter – 6  Findings & Discussion………………...…………………………....….131 

6.1  Introduction…………………………………………………….……………... 131 

6.2  Findings with respect to objectives aimed by the study……………………..131 



xxi 
  

6.2.1  Awareness on forms of m-banking and  knowledge on “method of use”...131 

6.2.2  Association of demographical variables on the knowledge  of people on 

using mobile banking for basic needs………………………………...………...…134 

6.2.3  Difference in use of alternative banking channels by users & non-users of 

mobile banking………………………………………………………………..….…135 

6.2.4  Relationship of usage of mobile banking with the usage of other alternative 

banking channels………………………………………………………………...…137 

6.2.5 Discriminant Analysis of Features of Mobile Banking……………..…..….138 

6.2.6  Span of Use & Educating Source for Mobile Banking by its User…....….140 

Chapter- 7 Conclusion, Limitation, Implication & Scope of Future Research …..145 

7.1  Conclusion…………………...…………………………………………………145 

7.2  Limitation of the Study………………………………………………………..146 

7.3  Implication/Suggestion from the study……………………………………….146 

7.4  Scope of the research for future…………………………………………..…..148 

 

List of References………………………………………………………...……………..149 

Appendix- A,  Copy of Questionnaire (English)………………………………………160 

Appendix- B,  Copy of Questionnaire (Malayalam)…………………………………..165 

Appendix- C, Rationale for the sample size…………………………………………...170 

Appendix – D, List of Publications………………………………………………….....171 

 

   

 

 

 

 

 

 

 



xxii 
  

 

 

List of Abbreviation 

 
Abbreviation Full Form 

App Application 

E-Literacy Electronic Literacy 

GPRS General Packet Radio Service 

IFC Institute for Competitiveness 

IVR Interactive Voice Response 

K-FON Kerala Fibre Optic Network 

M-Banking Mobile Banking 

MPIN Mobile Personal identification Number 

MNO Mobile Network Operator 

NPCI National Payment Corporation of India 

MPIN Mobile Personal Identification Number 

PAC Personal Affairs Centre 

PAI Personal Affairs Index 

RBI Reserve Bank Of India 

SMS Short Messaging Service 

SPI Social Progress Index 

SPSS Statistical Package for Social Sciences 

TRAI Telecom Regulatory Authority of India 

USSD Unstructured Supplementary Service Data 

UPI Unified Payment Interface 

WAP Wireless Application Protocol 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xxiii 
  

 

List of Figures 

 
Figure No Title Page. 

No 

Figure 1.1 Main Components of the concept of “Mobile Banking in India” 7 

Figure 1.2 Stake Holders in a Mobile Banking Ecosystem 15 

Figure 4.1 Sample Allocation under Quota Sampling 47 

Figure 5.1 Bar Chart Displaying Age of the Respondents 53 

Figure 5.2 Bar Chart Displaying Education Level of the Respondents 54 

Figure 5.3 Bar Chart – Employment/Profession of the respondents 55 

Figure 5.4 Pie Chart –Users & Non-users of Mobile Banking 56 

Figure 5.5 Pie Chart-Awareness of the respondents on SMS Banking 57 

Figure 5.6 Pie Chart- Awareness of the respondents on banking through 

“IVR” 

58 

Figure 5.7 Pie Chart-Awareness of the respondents on banking through 

“USSD” 

59 

Figure 5.8 Pie Chart- Awareness of the respondents on banking through 

“Internet Browser in Mobile” 

59 

Figure 5.9 Pie Chart- Awareness on banking through “Mobile Banking App” 60 

Figure 5.10 Pie Chart- Awareness on banking through “UPI” 61 

Figure 5.11 Bar Chart- Knowledge Levels on “Method of Use” of SMS for 

banking 

62 

Figure 5.12 Bar Chart- Knowledge Levels on “Method of Use” of IVR for 

banking 

63 

Figure 5.13 Bar Chart- Knowledge Levels on “Method of Use” of USSD for 

banking 

64 

Figure 5.14 Bar Chart- Knowledge Levels on “Method of Use” of mobile 

internet browser for banking 

65 

Figure 5.15 Bar Chart-Knowledge Level on “Method of Use” of Mobile 

banking App 

66 

Figure 5.16 Bar Chart- Knowledge Level on “ Method of Use” of UPI 67 

Figure 5.17 Bar Chart-Usage Period of Mobile Banking by a User 69 

Figure 5.18 Pie Chart- Source Responsible for educating the “User” on mobile 

banking 

70 

Figure 5.19 Bar Chart displaying acquaintance on using mobile banking based 

on gender 

80 

Figure 5.20 Bar Chart displaying knowledge on using mobile banking & 

respondent’s age 

83 

Figure 5.21 Bar Chart displaying knowledge on using mobile banking & 

education of the respondent 

85 

 



xxiv 
  

 
Figure No Title Page. 

No 

Figure 5.22 Bar Chart displaying knowledge on using mobile banking based 

on “employment/profession” of the respondent 

87 

Figure 5.23 Bar Chart displaying percentage of monthly use of internet 

banking via laptop/pc by “users” of mobile banking 

90 

Figure 5.24 Bar Chart displaying percentage of monthly use of internet 

banking via laptop/pc by “non-users” of mobile banking 

90 

Figure 5.25 Bar Charts displaying monthly use of debit/credit card physically 

for purchase & payments by users and non-users of mobile 

banking 

93 

Figure 5.26 Bar Charts displaying monthly use of  ATM by users and non-

users of mobile banking 

94 

Figure 5.27 Bar Chart displaying percentage of monthly use of cheques by 

“users and non-users” of mobile banking 

96 

Figure 5.28 Bar Chart displaying frequency percentage of “visiting the bank 

branch” for banking by users and non-users of mobile banking 

98 

Figure 5.29 Histogram displaying the “user” group derived by the discriminant 

function 

128 

Figure 5.30 Histogram displaying the “non-user” group derived by 

discriminant function 

128 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xxv 
  

List of Tables. 
 

Table. No Title Page 

no 

Table. No 1.1 Distinguishing Features of Bank-led Model for Mobile Banking 14 

Table. No 4.1 Cronbach’s Alpha 49 

Table. No 4.2 Variables included in the study 50 

Table. No 4.3 Statistical Tests & Tools 50 

Table. No 5.1 Location of the respondents 52 

Table. No 5.2 Respondents Gender 52 

Table. No 5.3 Age of the Respondents 53 

Table. No 5.4 Education Level of the Respondents 54 

Table. No 5.5 Employment/Profession of the Respondents 55 

Table. No 5.6 User & Non-User of Mobile Banking 56 

Table. No 5.7 Awareness on SMS Banking 57 

Table. No 5.8 Awareness on banking through IVR 58 

Table. No 5.9 Awareness on banking through USSD 58 

Table. No 5.10 Awareness on banking through “Internet browser on mobile” 59 

Table. No 5.11 Awareness on banking through “Mobile Banking App” 60 

Table. No 5.12 Awareness on banking through “UPI” 60 

Table. No 5.13 Knowledge Levels on “method of use” of SMS for banking 62 

Table. No 5.14 Knowledge Levels on “method of use” of IVR for banking 63 

Table. No 5.15 Knowledge Levels on “method of use” of USSD for banking 64 

Table. No 5.16 Knowledge Levels on “method of use” of mobile internet 

browser for banking 

65 

Table. No 5.17 Knowledge Levels on “method of use” of mobile banking app 66 

Table. No 5.18 Knowledge Levels on “method of use” of UPI 67 

Table. No 5.19 Usage Period of mobile banking by a user 69 

Table. No 5.20 Source responsible for educating the user on mobile banking 70 

Table. No 5.21 Mean Ranks (Friedman Test) 73 

Table. No 5.22 Test Statistics from Friedman Test 73 

Table. No 5.23 Test Statistics-Sign Test for paired variables 75 

Table. No 5.24 Details of respondents: Unacquainted & Acquainted 79 

Table. No 5.25 Cross tabulation of User/Non-User & Acquainted/Unacquainted 79 

Table. No 5.26 Cross tabulation of respondent’s gender and 

knowledge/acquaintance on using mobile banking 

80 

Table. No 5.27 Chi Square Test Statistics (Gender) 81 

Table. No 5.28 Cramer’s V (gender & knowledge on using mobile banking) 82 

Table. No 5.29 Cross Tabulation of Respondents Age & 

Knowledge/Acquaintance on using mobile banking 

83 

Table. No 5.30 Chi Square Test Statistics (Age) 84 

Tabel. No 5.31 Cramer’s V (Age) 84 



xxvi 
  

                             

Table. No Title Page 

No 

Table-5.32 Cross tabulation respondent’s “education” and knowledge 

/acquaintance on using mobile banking 

85 

Table-5.33 Chi Square Test Statistics (Education) 86 

Table-5.34 Cramer’s V (Education) 86 

Table-5.35 Cross tabulation of respondent’s “employment/profession” & 

“knowledge/acquaintance” on using mobile banking 

87 

Table-5.36 Chi-square test statistics (Employment/profession) 88 

Table-5.37 Cramer’s V (Employment/Profession) 88 

Table-5.38 Use of internet banking via laptop/pc by users of mobile banking 

(frequency analysis) 

89 

Table-5.39 Use of internet banking via laptop/pc by non-users of mobile 

banking (frequency analysis) 

89 

Table-5.40 Mann Whitney U Test Statistics (Internet banking via laptop/pc ) 91 

Table-5.41 Use of Credit/Debit card physically for purchases & payments by 

users of mobile banking (frequency analysis) 

92 

Table-5.42 Use of Credit/Debit card physically for purchases & payments by 

non-users of mobile banking (frequency analysis) 

92 

Table-5.43 Mann Whitney U Test Statistics (Use of Credit/Debit cards) 93 

Table-5.44 Use of ATM by Users of Mobile Banking in a month (frequency 

analysis) 

94 

Table-5.45 Use of ATM by Non-Users of Mobile Banking in a month 

(frequency analysis) 

94 

Table-5.46  Mann Whitney U Test Statistics (Use of ATM) 95 

Table-5.47 Use of cheques by Users of mobile banking in a month (frequency 

analysis) 

96 

Table-5.48 Use of cheques by Non-Users of mobile banking in a month 

(frequency analysis) 

96 

Table-5.49 Mann Whitney U Test Statistics (Use of cheques) 97 

Table-5.50 Frequency of “visiting the bank branch” for banking by Users of 

mobile banking in a month (frequency analysis) 

98 

Table-5.51 Frequency of “visiting the bank branch” for banking by Non-

Users of mobile banking in a month (frequency analysis) 

98 

Table-5.52 Mann Whitney U Test Statistics (Branch banking) 99 

Table-5.53 Spearman Correlation - Usage of m-banking with usage of 

internet banking via laptop/pc 

100 

Table-5.54 Spearman Correlation- Usage of m-banking with physical use of 

credit/debit card for purchases & payments 

101 

Table-5.55 Spearman Correlation- Usage of m-banking with use of ATM  102 

Table-5.56 Spearman Correlation-Usage of m-banking with that of using 

cheques  

103 

Table-5.57 Spearman Correlation-Usage of m-banking with that of visiting 

the bank branch for banking facilities 

104 

                                                                                                                             



xxvii 
  

 

Table. No Title Page. 

No 

Table-5.58 Studies which aided the identification of features of mobile 

banking for discriminant analysis 

106 

Table-5.59 Log Determinants 114 

Table-5.60 Box’s M (Test Result) 114 

Table-5.61 Collinearity of “Mobility” with other variables 115 

Table-5.62 Collinearity of  “Accessibility” with other variables 116 

Tabel-5.63 Collinearity of “Ease of Use” with other variables 116 

Table-5.64 Collinearity of “Cost of transaction” with other variables 117 

Table-5.65 Collinearity of “Time Saving” with other variables 117 

Table-5.66 Collinearity of “Language offered” with other variables 118 

Table-5.67 Collinearity of “Security of transaction” with other variables 118 

Table-5.68 Collinearity of “Grievance Redressal” with other variables 119 

Table-5.69 Collinearity of “Available source to educate on use” with other 

variables 

120 

Table-5.70 Collinearity of “ Coverage of banking needs” with other variables 121 

Table-5.71 Cases included in the discriminant analysis 121 

Table-5.72 Case Processing Summary 121 

Table-5.73 Test of equality of group means 122 

Table-5.74 Standardized Coefficients 123 

Table-5.75 Coefficients arranged in rank order 123 

Table-5.76 Eigen Value 124 

Table-5.77 Wilks Lamda-Significance of discriminant function 125 

Table-5.78 Canonical Discriminant Function Coefficients (Unstandardized) 126 

Table-5.79 Group Centroid 127 

Table-5.80 Cross Validation of Cases 129 

Table-6.1 Association of demographical variables with the knowledge of 

using mobile banking for basic needs 

135 

Table-6.2 Mann Whitney U U Test to check if there is significant difference 

in use of each alternate banking channels by users and non-users 

of mobile banking 

136 

Table-6.3 Summary of hypothesis testing through Spearman’s Correlation 

Test 

137 

Table-6.4 Test of equality of group means 138 

Table-6.5 Absolute value of standardized canonical discriminant coefficient 

arranged in rank order 

139 

Table-6.6 Summary of Major Findings through Hypothesis Testing 141 

 

 



xxviii 
  

List of Appendices 

 

Appendix A: Copy of Questionnaire (English) 

Appendix B: Copy of Questionnaire (Malayalam) 

Appendix C: Rationale for sample size  

Appendix D: List of Publications 



Chapter-1 Introduction 

 

1 
 

 

CHAPTER-1 

Introduction 

1.1. Overview 

Technology has always been one of the most important drivers for the revolution in Indian 

Banking Industry in terms of its functioning, procedures, products and structure. Traditional 

branch has been taken over by technology-led delivery channels suiting to the ever-growing 

demands of new generation bank customers in terms of time, space and convenience. It 

began with the introduction of ATMs which noticed growing trend of customers visiting and 

queuing the ATM for simple account information or balance inquiry which began to add to 

the cost of setting up more number of ATMs. Then internet banking was introduced which 

became widely popular but had limited usage to home, office computers or laptops which 

were less locomotive. Banks then looked out for a solution which could suit the convenience 

of customers and make them avail the banking services readily at their fingertips and could 

travel with them without adding any extra baggage. This led to the introduction of mobile 

banking which transformed the tool “mobile” from a mere medium of information exchange 

to an effortless medium for conducting banking transaction anywhere at any time. 

In the current arena the smartphones have become a part and parcel and also an inseparable 

tool of lives of majority human beings especially the new generation so much so that they 

can’t think about a single moment to do without their smartphones. The mobile phone has 

deeply influenced people’s social and economic lives and has led to a huge transformation 

in the nature of their commercial and financial dealings and transactions. Making use of this 

scenario the government along with the financial institutions mainly the banks decided to 

use “mobile” as an effective source to target demonetization and attain digitalization.  
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A good amount of research has been taken up over the past years covering the emerging 

technological inventions in the banking industries. These studies have covered many 

technological mediums of offering banking services like debit and credit cards, ATM 

machines, internet banking etc. The studies conducted have covered both technical and non-

technical aspects of the above banking channels. Among the non-technical aspects covered 

and especially which are relevant from financial and customer point of view are studies 

related to the impact of technological instruments upon the commercial and social life of 

customers and their acceptance for the same. Studies have covered aspects relating to 

psychological, demographical, social and economic factors which have influenced the 

customer’s choice regarding the adoption of a prevailing mediums for conducting banking 

transactions. Mobile banking is one of the latest trends among the banking channels and 

based upon the studies and surveys going on in its area banks are constantly trying to update 

their mobile banking product to suit the ever changing needs and priorities of customers and 

also to adjust and survive against the new mobile soft wares and devices which are emerging 

in the market every day. Banks and financial institutions have shown considerable interest 

in research and development related to study of customer needs and trends in the market 

related to mobile banking in order to enhance their mobile banking service and to overcome 

the challenges relating to competition in this field. Government has clearly indicated its 

intention not only to attain digitalization through mobile banking but also to use it as a means 

to attain financial inclusion.  

The above discussion throws light upon the need and scope for further research in the area 

of mobile banking. Though fair amount of studies have been taken up and are being taken 

up in this area many related aspects and ideas are still at their inception stage and offer a 

great scope for further discussion, exploration and experimentation by researchers. Few 

studies taken up so far have appreciated the adoption as well as ignorance of mobile baking 

in general for a country like India but very few studies have actually been taken up for 

culturally and demographically unique and distinctive states like Kerala. Each state is 

culturally, demographically and economically very unique and distinctive compared to other 

states in the same country. A study of mobile banking specifically with regard to a particular 

state and its people will therefore provide us with very deeper and relevant inputs upon 

whether the product has been able to influence the banking habits of the people there and to 

what extent. 
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 1.2 Scope of the study:  

The scope of the study primarily revolves around the knowledge, use and aspects related to 

mobile banking among the people in the state of Kerala including a discriminant analysis on 

features of mobile banking in order to study which features of the service are more influential 

in discriminating between a user and non-user of mobile banking. The population for the 

study consist of citizens of Kerala using a smartphone and operating a bank account. Based 

on the above population 500 samples including both users and non-users of mobile banking 

service are collected form three districts representing the three zones geographical zones of 

Kerala i.e. the north zone, the central zone and south zone on the basis of quota sampling. 

The data obtained though the sample has been used to perform the analysis required to 

achieve the objective of the study. Results of the study can be extended to an extent to similar 

populations outside Kerala. The findings of this study provides useful inputs to banks for 

enhancing and promoting their service of mobile banking among the people. It gives them 

an understanding of the target customers and thereby helps them strategically plan, develop 

and distribute their service of mobile banking in the best optimum manner so that it not only 

helps them achieve their own objectives but also promotes the objectives of financial 

inclusion and digitalization. The study also provides useful inputs to policy makers like the 

Government of State to undertake necessary programs and campaigns to educate the people 

on availing the m-banking service.  
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1.3 Organization of thesis:  

The whole thesis is basically divided in to seven chapters and a brief note on each chapter is 

as follows:- 

Chapter-1: Introduction 

This section begins with the introduction to the topic and scope of the study. Thereafter it 

discusses important concepts and components of mobile banking like subsets of mobile 

banking, forms & types of mobile banking, bank-led model for mobile banking in India, role 

of stakeholders in the mobile banking system and summarised view on mobile banking 

regulations in India. 

Chapter-2: Demographic & Macroeconomic Profile of Kerala 

This chapter discusses the demographic and macroeconomic profile of Kerala whereby 

various relevant aspects related to the study are discussed like distribution of population, 

socio-economic development of the state, employment and occupation, banking industry, 

financial inclusion, digitalization, mobile density and internet penetration in the state. 

Chapter-3: Literature Review 

This chapter on literature review is divided into three parts whereby previous studies taken 

up in the area of mobile banking are discussed. The first two parts include studies published 

in the area of mobile banking in India & foreign countries especially relating to the aspects 

of adoption, impact, use, awareness, & demographical variables. The third part covers 

studies leading to identification of features of mobile banking for discriminant analysis taken 

up in the study. 

Chapter-4: Research Methodology 

The chapter primarily contains a discussion on how various components of the research 

process are channelized towards attaining the objectives of the research study. The chapter 

includes the research objectives of the study, the research questions, the main research 

hypothesis which are tested, and the overall scope of the study, the research design followed 

by the sample design, the details on data collection, details of the research instrument (i.e. 

the questionnaire), the variables forming part of the study, details of pilot study and lastly 

the statistical tests and tools employed in the study. 
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Chapter – 5: Analysis and Interpretation 

This chapter contains the details on data analysis & interpretation. The chapter discusses in 

detail how various statistical test are employed to achieve the objectives of the study. The 

chapter is divided into various section based on different types of analysis and tests 

employed. The chapter includes the details of both descriptive and inferential statistics used 

in the study. The chapter provides the details of hypothesis and their testing and also gives 

the interpretation and findings for each. 

Chapter – 6: Finding & Discussion 

The chapter highlights the major findings and research hypothesis which have been derived 

from the analysis of data.  

Chapter – 7: Conclusion & Future Scope of Research 

The final chapter of the thesis presents the overall Conclusions, Major Contribution and 

Scope for Future Research along with the Limitations of the Study. 

1.4    Concept of Mobile Banking. 

According to the RBI, Master Circular 2008 “Mobile Banking Transactions” means 

undertaking banking transactions using mobile phones by bank customers that involve 

accessing/credit/debit to their accounts. This definition by RBI not only defines the scope of 

mobile banking but also indicates its mandatory parameters which are to be specifically 

considered when we outline the boundaries for a study of mobile banking. The definition 

clearly mentions as to what all should be included as well as what all should be excluded in 

the scope of the study of mobile banking. Mobile banking policies in India aims to enable 

fund transfer from an account in any bank to any other bank (interoperability) on real time 

basis irrespective of the mobile network the customer has subscribed to (TRAI, 2013). 

Mobile banking can be undertaken either by accessing your bank’s web page through the 

browser or your mobile phone, via text message or by using the mobile banking application 

downloaded to your mobile phone. Mobile Banking can be said to consist of three inter-

related concepts viz. Mobile Accounting, Mobile Brokerage, Mobile Financial Information 

(Bamoriya & Singh, 2011).  
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1.5 Mobile Wallets: – 

(Outside the scope of mobile banking as per the mobile banking definition by RBI) 

According to the RBI Approach Paper on Pre-paid payment instruments dated 7th November 

2008, mobile wallets come under pre-paid payments instruments. As per RBI “Prepaid 

payment instruments facilitate purchase of goods and services against the value stored in 

such instruments. The value stored in such instruments represents the value paid by the 

holder (into such an instrument), by cash, by debit to a bank account or by credit card. Thus 

mobile banking and mobile wallets are two different concepts and are to be treated 

accordingly as RBI has separate set of guidelines and definition for both the concepts. 
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FIGURE 1.1 

Main Components of the concept of “Mobile Banking” in India. 
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1.6   Subsets of Mobile Banking 

1.6.1 Mobile Accounting: 

Mobile Accounting relates to transactional based service revolving around a bank account, 

it includes every kind of payment and receipt of money facilitated with the help of mobile 

phone which respectively cause debit and credit to a bank account. It should also be noted 

that mobile accounting services even include those services which may neither be transaction 

based nor informational based but are linked with the bank account in some manner e.g. 

requesting the bank to create a recurring account from an already existing saving account 

linked with the mobile banking service or providing instructions to the bank for closure or 

redemption of an ongoing fixed deposit account, instructing the bank to link Aadhar card 

with the bank account, request for blocking ATM card, request for cheque book etc. 

1.6.2 Mobile Brokerage: 

Mobile brokerage is again a facility available under mobile banking where an individual can 

link his bank account (which is registered for the mobile banking service) to his securities 

account used for purchase and sale of securities and thus manage the credit and debit of 

amount linked to the trade of the shares and securities. 

1.6.3 Mobile Financial Information 

Mobile financial information service can be used for enquiry and request of information 

pertaining to the bank account with the help of mobile banking service. E.g. requesting 

information regarding balance available in the account, details of last five transaction made 

in through the bank account, information related to cheque clearance etc. Currently users of 

smartphone having a mobile banking app can even use the service to locate nearest ATM or 

nearest branch of the concerned bank. 
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1.7 Detail view of facilities that can be availed through mobile banking. 

Both transactional and non-transactional/informational facilities can currently be availed 

through mobile baking as listed below.  

Transactional facilities (involving financial transactions affecting bank account). 

• Fund transfer to another party/account 

• Fund transfer to deposits/portfolios/loans etc. 

• Payment towards online/offline purchases. 

• Recharge (prepaid phone/DTH/Broadband/DMRC etc) 

• Bill payment for utilities (post-paid telephone bills, electricity, gas etc) 

• Tax Payment 

• Payment towards insurance premium 

• Transfer of funds to securities trading account. 

 

1) Non-transactional facilities (involving non-financial transactions related to 

bank account) 

• Balance Enquiry 

• Mini-Statement (details of last three/five transactions) 

• Cheque Status Enquiry 

• Stop Cheque Request 

• View presented bills 

• Block ATM/Debit card 

• Generate/change ATM/Debit card PIN. 

• Credit card enquiry:  

- Last payment/balance available 

- Payment due date of credit card etc. 

- Reward Points 

• Loan Account: 

- Amortization Schedule 

- Loan agreement copy 

- Reschedulement letter 

- Income tax provisional/final certificate 

- Interest certificate 
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• Demat/Securities: 

- Stock holding enquiry 

- Transaction status 

• Other Services : 

- Status of service requested 

- Locate ATM/Branch 

- Link Aadhar Card 

 

1.8 Forms/types of Mobile Banking / (How does mobile banking work) 

1.8.1 Interactive Voice Response (IVR): 

IVR is the oldest form of mobile banking technology. IVR has been used prior to the 

existence of mobile phones in the form of telephone banking and is still in use today. IVR 

requires a registered consumer to make a call to a published telephone number and be 

answered by a pre-recorded voice that presents various menu options to the consumer. The 

IVR system would then take the necessary instructions from the consumer by recording the 

tones of the number selections that the consumer enters on the key pad, or through spoken 

commands, and creates an instruction that is given to the service provider/bank (GT Krugel, 

2007). IVR is also known as “call to pay”. Presently both transactional and non-transactional 

banking needs can be availed through IVR. 

1.8.2 Short Messaging Service (SMS): 

SMS uses text messaging which is one of the basic functions of a mobile phone. To avail 

SMS services you just need to register you mobile number with the bank. You don’t need a 

smartphone, GPRS or internet connection to avail this service. The bank sends a one-way 

text message to alert a mobile subscriber of a certain account situation. i.e. debit or credit of 

amount, non-availability of minimum balance, charges/interest rates levied by the bank, due 

date arrival of EMI’s etc. This is the push mode facility available where the banks sends 

information through SMS to the account holder. The account holder can also avail the pull 

mode services on his registered mobile number from the bank. In case of SMS banking the 

bank provides a format for the request text message which the customer has to type and send 

to the bank for availing a particular service. The bank receives the message in this predefined 

format from the customer’s registered mobile number and delivers the requested service. For 
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example in case a customer wants to know his balance he is required to type “SMS IBAL” 

and send it to 5676766 in case of ICICI bank. Likewise in case of cheque status enquiry he 

is required to type “ICICI Cheque No” and send it to 5676766. On doing this the customer 

gets the request information from the bank back as a text message on his registered mobile 

number with the bank which is the same number from which he has sent the SMS request. 

The customer can use the service 24x7 for any account information like viewing the last five 

transactions of his bank account, viewing payment due date of his credit card etc. Presently 

through IMPS facility fund transfer can be made through SMS. Even format for paying 

utility bills are available under SMS banking. The customer can also use the SMS form of 

mobile banking for prepaid mobile recharge, DTH recharge, post-paid telecom bill etc. For 

example for paying his telecom bill a customer needs to type BILLPAY<space> 10 digit 

mobile number <space> telecom operator’s number <space> bill amount <space> last six 

digit of his account number (in case of ICICI bank). Every bank provides the format of SMS 

request for a particular facility either on its website or in its brochures.  

 

1.8.3 Unstructured Supplementary Service Data (USSD): 

Considering the interest shown by the government in USSD channel as an effective means 

to provide banking services to the citizens there has been a lot of innovations made to this 

USSD channel and now it has been made very simple and user friendly. In USSD form of 

mobile banking channel the customer can avail banking facility through their mobile by 

simply dialling *99# which is a common initial dial-up number for all banks offering the 

service across India. For using the service under USSD channel the customer does not 

require a smartphone or internet data but can avail the facility even by his basic feature 

phone. On dialling *99# which is also the common number across all telecom providers the 

customer will receive an interactive menu displayed on his mobile screen. The customer can 

then go ahead with the instructions displayed in the menu respective to the service required 

by him. It is mandatory that prior to using the USSD channel the customer should register 

his mobile number with the bank and get his MMID (Mobile money identifier) and MPIN 

(mobile PIN). The service that can be obtained under USSD include availing informational 

services as well as interbank fund transfer. Moreover in case of USSD the customer need 

not remember separate formats to be typed for various services like in SMS channel.  
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1.8.4 Wireless Application Protocol (WAP) / Banking through mobile internet browser: 

WAP is best described as the internet on a mobile phone. WAP is an open international 

standard for applications that use wireless communication. Its principal application is to 

enable access to internet from a mobile phone or PDA (Personal Digital Assistant). A WAP 

browser provides all of the basic services of a computer based web browser but is simplified 

to operate within the restrictions of a mobile phone. 

1.8.5 Standalone Mobile Application (Mobile Banking App): 

This particular application is applicable to smartphones. Nowadays majority of banks offer 

a software application which can be easily downloaded by the account holder form the banks 

website or form the play-store application in his mobile.  This application act as a reliable 

and sophisticated channels which offers a wide range of services available through mobile 

banking. Majority or let’s say almost all banking needs can be met through this application 

which has an M-PIN password for security purpose. Banks offering this channel of mobile 

banking service have their own customized software application for mobile banking. Some 

of the popular banking applications are SBI Bank buddy (SBI bank), iMobile (ICICI bank), 

FedMobile( Federal Bank) etc. 

1.8.6 Unified Payment Interface (UPI) : 

UPI is a system through which a user can operate multiple bank accounts with the help of a 

single mobile application of any participating bank. UPI is a system which is able to integrate 

services of several banks, seamless fund routing and merchant payment into one hood.  The 

National Payments Corporation of India (NCPI) the umbrella organization for all retail 

payment system in India has taken up the initiative of implementing “Unified payment 

interface” to simplify and provide a single platform across all systems. This new platform is 

designed to allow all account holders to send and receive money from their smartphone with 

a single identifier which can be either the Aadhar number, mobile number or the virtual 

payment address (e.g xyz12@axis.com) and thus they need not enter any account 

information. UPI is a mobile interface and therefore works only on mobile phone thus 

providing an edge to mobile banking. 

 

 

mailto:xyz12@axis.com
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1.9 Mobile Banking in India 

On 11th January 2008 ICICI bank became the first bank in India to introduce complete mobile 

banking services to its customers (ICICI bank, Press Release, 2008). According to the report 

of RBI, in the year 2014, 82 banks were permitted to provide mobile banking services in 

India compared to 21 banks in the year 2010. However as per the latest RBI records there 

are 445 banks which are permitted to provide mobile banking service in India as on 31st July 

2018. There has been a significant rise in the volume and value of mobile banking 

transactions in India. As per the RBI data on payment and settlement system (month-wise) 

the volume of mobile banking transaction in the month of April 2015 was 19.75 million 

which rose to 48.67 million in April 2016 and again rose to 106.27 million in April 2017. 

RBI has marked significant rise in volume of monthly mobile banking transactions in 2017 

compared to 2016 and 2015. This undoubtedly points out that there is an increasing trend in 

volume of mobile banking transactions in India. According to Economic Times (11th Jan 

2017), based on data from RBI, mobile banking has turned out to be a winner so far among 

all digital payment options after demonetisation was announced by the Prime minister of 

India on 8th November 2016.  RBI data on payment and settlement systems recorded 8.55 

crores mobile banking transactions in the first month of note ban (i.e. Nov, 2016) compared 

to 7.81 crore transactions in the month of October-2016 prior to note ban.  

 

1.10 Bank-led Model for Mobile Banking in India 

After careful evaluation of existing banking infrastructure and giving priority to the 

objectives under financial inclusion mission the reserve bank of India consciously adopted 

the bank-led mobile banking model for India. This bank led model was also endorsed by the 

Inter-Ministerial Group of the Government of India constituted in November 2009.  In India 

the RBI deliberately adopted the bank-led model keeping in mind the countries vision of 

financial inclusion.  Under its vision for financial inclusion India aims to achieve excellence 

in four service products covering every citizen in the country which are: 1) a deposit product 

2) a credit product 3) a micro insurance product 4) a remittance product. Looking broadly 

upon the scope of these services it was concluded that only banks would be able to do justice 

to these services keeping customer interest as prime objective rather than only profit in 

addition to the belief that banks are much experienced in offering services than other players 
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in the market. Thus RBI consciously adopted the bank-led mobile banking model keeping 

in mind the interest of citizens, the country’s vision of financial inclusion and trusting upon 

the effectiveness and competency of the banks in disseminating the service to the customer 

in a standard form.  

A Bank-led model for mobile banking consist of “a mobile financial service business model 

in which the bank is the primary driver of the product or service, typically taking the lead in 

marketing, branding and managing the customer relationship. In a bank based model the 

customer has contractual relationship with the bank and the bank is licensed or otherwise 

permitted by the regulator to provide the financial service (MFSWG, 2012). 

The following table shows the main features of a Bank-led model for mobile banking-the 

one which we follow in India. 

 

TABLE 1.1 

Distinguishing Features of Bank Led Model for Mobile Banking 

Question: Answer 

Who are the regulators? 

1) RBI (Reserve Bank Of India) 

2) TRAI (Telephone Regulatory Authority of 

India 

3) NPCI (National Payments Corporation  

of India 

Who owns the customer? Bank 

Who is the dominant brand? Bank 

Who owns the settlement of 

accounts? 
Bank 

Who has access to services of 

mobile 

banking? 

Bank Account Holders 

Access point for cashing out? Bank or agents authorized by bank 

Carrier/Gateway 
Can be the bank but generally a telecom 

provider. 

                                                                                                          (Source: Author) 
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1.11 Role of Primary Stakeholders in the Mobile Banking Ecosystem. 

Mobile banking being a technology enabled business proposition is dependent upon various 

groups in its ecosystem. This ecosystem consist of many players who are also stakeholders 

to the system. The following diagram shows the basic stakeholders in a mobile banking 

ecosystem. 

 

 

                                                                                                                                     (Source: Author) 

FIGURE 1.2     

Stake Holders in a Mobile Banking Ecosystem. 

 

The main players responsible for the execution of mobile banking service include primarily 

the bank, the MNOs (telecom providers), the mobile banking vendor, the regulators and the 

business correspondents/agents. We shall now discuss the important roles played by these 

players. 

➢ Banks. 

Bank is one of the primary stakeholders in the mobile banking ecosystem especially 

with reference to India which follows a bank-led model. Moreover a bank has a 

primary role to play in offering the mobile banking service as both product and 

customer (account holder) is owned by the bank. It is the responsibility of the bank 

to conduct a thorough verification and registration procedure before offering the 

service to the account holders which includes necessary compliance of KYC norms 

and also the assurance that customer having a device and a network of any operator 

Regulators: 
RBI,TRAI, NPCI

MNO-Mobile Network 
Operator/ 

Telecom Provider.

Mobile banking 
vendor/technology 
provider/handset 

manufacturer

Business 
Correspondents/ 

Agents

BANK
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is in a position to avail the mobile banking service. Banks are also required to put in 

place appropriate risk mitigation measures like transaction limits, transaction 

velocity limit, fraud checks, anti-money laundering checks etc. depending upon its 

risk perception and guidelines by RBI. Technical mandates like establishment of 

proper firewalls, intruder detection system (IDS), and data file and system integrity 

checking also come under the responsibility of the banks. Banks are required to 

maintain secrecy and confidentiality of customers account and are required to make 

mandatory disclosure of customers’ risk and responsibility on the banks website or 

through printed brochures and also on the application forms issued for registering for 

mobile banking service. In case of dispute in transaction reported by the account 

holder during the use of the service the bank is responsible to expedite the redressal 

of the grievance.  

➢ Mobile Network Operator (MNO)/ Telecom Operator.  

MNO is a company that has a government issued license to provide 

telecommunication service through mobile devices (MFSWG, 2012). The role of 

MNO is to provide the SMS/WAP/GPRS/NFC GSM or CDMA voice and data 

services connectivity and hosting certain technology solution like USSD (PWC, 

2010). The MNOs provides the infrastructure and compliance services required for 

transactions through their network. They also help in co-marketing and branding of 

the product/service by the bank along with providing their distribution network and 

extended customer base to facilitate providing new banking products. 

➢ Mobile banking vendor/ technology providers/ handset manufacturers. 

The technology providers also called the mobile banking vendor supplies the 

technology solution and application software enabling the use of mobile banking 

service. They also provide security solutions against money laundering and security 

of transactions. They facilitate the translation of the banking instruction from the 

customer’s mobile phone to a financial message that can be understood by the 

banking system (GT Krugel, 2007). The technology providers also include the 

telecom handset manufacturers who play a crucial role in manufacturing mobile 

device which are compatible and portable for mobile banking service. These benefit 

from the increased sale of end-user devices like mobile phones and hard ware 

equipment to handle increased network capacity. 
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➢ Agents/Business Correspondents 

The roles of agents and business correspondents appointed by banks include 

performing cash-in-out functions and facilitating account opening on behalf of the 

banks. They act as customer service executive and also assist in marketing and sales 

of bank products. RBI has allowed companies along with individuals, non-

governmental organizations, cooperative societies, post offices, Akshaya centres to 

work as agents engaged by banks to provide banking services at remote locations 

where there are insufficient bank branches. 

➢ Regulators 

The regulator is a body which defends the interest of ordinary citizens availing a 

particular service by supervising, instructing and controlling the activities of the 

institutions or groups providing such services. In case of mobile banking product the 

role of a regulator is to see that the mobile banking service provided by the banks 

assists the customer in smooth execution of his financial transaction over his mobile 

device in such a way that risk and failures resulting are minimal. The regulator also 

sees to it that the services offered are in harmony with the economic stability of the 

nation and are directed towards the aim of financial inclusion. The regulatory body 

also acts as a mentor and guide for banks and telecom providers whereby it gives 

them clear guidelines as to how to offer the service in the most effective manner, 

how to minimize risk, how to plan the operations and infrastructure and how to 

redress the issues in case of disruption or failure in the service. The Reserve Bank of 

India (RBI), the Telecom Regulatory Authority of India (TRAI) and the National 

Payment Corporation of India (NPCI)) are the primary regulators in area of mobile 

banking. 
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1.12   Summarised View of Regulations Set up by RBI (1) for Governing 

the Mobile Banking Service in India.                         

• Only banks which are licensed and supervised in India along with having physical 

presence in India are authorised to offer mobile banking services. The service shall 

be offered only to bank holders and only rupee based transactions and services are 

available. Cross border transactions are not permitted. 

• Banks which have already implemented core banking in past are allowed to offer 

mobile banking. 

• Banks are required to maintain secrecy and confidentiality of customers account and 

are required to make mandatory disclosure of customers’ risk and responsibility on 

the banks website or through printed brochures and also on the application forms 

issued for registering for mobile banking service. 

• In case of dispute in transaction reported by the account holder during the use of the 

service the bank is responsible to expedite the redress of the grievance.  

• Banks should design full proof and dependable system for verification of sender and 

receiver in case of any transaction affected through mobile banking.  

• Banks can also use the service of business correspondents/ agents appointed in 

compliance with RBI guidelines to support its activities for providing mobile 

banking facility however the bank shall be responsible for all acts of omission or 

commission of their agent. Banks are also expected to develop outsourcing 

guidelines to manage risk of defective service from third party provider. 

 

1.12.1 Latest Amendment in Banking Ombudsman Scheme (as amended up to                         

July 2017) 

RBI has included the redressal for complaints relating to mobile/electronic banking in its 

latest amendments under Banking Ombudsman Scheme. Under this amended scheme a 

customer would be able to lodge a complaint against the bank for its non-adherence to RBI 

instructions with regard to Mobile Banking/Electronic Banking Services in India. 

Compensation not exceeding rupees one lakh can be awarded by the Banking Ombudsman 

to the complainant for loss of time, expenses incurred, harassment and mental anguish on 

account of failure or fraud in transactions occurring due to negligence of the bank with 
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reference to its service of mobile banking. As per this amendment by the RBI if a Banking 

Ombudsman receives a complaint by the customer relating to mobile/electronic banking 

service offered by the bank then the ombudsman shall consider the facts of the complaint  

and evaluate it based upon the evidence placed by the parties, the principle of banking law 

and regulations by RBI. In case it is proved that the bank is at fault then the banking 

ombudsman can direct the bank to perform its obligation and pay the amount of 

compensation for loss suffered by the complainant due to any act or omission by the bank. 

Such compensation shall be equal to the actual loss to the complainant or Rs. 2 million 

whichever is lower.
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CHAPTER- 2 

Demographic and Macroeconomic Profile of Kerala 

2.1 Prelude:  

As the current research revolves around the study of mobile banking for the people in the 

state Kerala it is essential to have a brief account and overview of the population distribution, 

literacy rate, economic and commercial activities, banking industry and access to banking 

services, financial inclusion as well as access to telecommunication, mobile and internet 

connectivity of this state. 

2.2 Standard of living and socio-economic development. 

The latest survey report published by the Public Affairs Centre (PAC) as on 12th May 2017 

has given an account of the public affairs index (PAI) of various states in India. This index 

considers various themes like essential infrastructure, support to human development, law 

and order, fiscal management, economic freedom etc. As per the report of PAC the top three 

position of index were fetched by Kerala, Tamil Nadu and Gujarat respectively in the large 

states category. According to this report Kerala is also on top in the category of human 

development as well as in the implementation of social protection policies under various 

State and Central Government programmes. Kerala also enjoys a high per capita income 

compared to many other states in India. Kerala holds the first position in social progress 

index (SPI) among other in India for the year 2017 as per the report of published by IFC, 

Social Progress India (2017). Kerala topped the list with a SPI score of 68.09. Again SPI is 

calculated based on the framework of basic human needs, foundation of well-being and 

opportunity, access to info and communication etc. But although the state boost of having a 

high standard of living it ranks low in terms of industrial and economic development. It is 
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also discouraging to note that the high rate of education in the state has resulted into large 

proportion of educated citizens migrating to other parts of the world for employment as the 

job market in Kerala is still struggling to create attractive job opportunities for the skilled 

and educated work force in desired numbers. 

2.3 Occupation and employment: 

As mentioned in the Economic Review 2017 by the State Planning board of Kerala, job 

creation has been a matter of serious concern in the state. This is clear from the co-incidence 

that the unemployment in the state is two times the nation’s average of unemployment. 

According to the fifth annual report by Ministry of Labour & Employment, India (2015-16), 

Kerala has been one of the states with highest unemployment rates in the country recorded 

to be 12.5% against the nation’s unemployment rate of 5% for the year 2015-16. In Kerala 

employment in the organised sector has remained more or less stagnant showing only a 

marginal increase from 11.75 lakh in 2010 to 11.73 lakh in 2017. The reason behind this 

trend is movement of labour force to informal sectors. Sector-wise distribution of 

employment as on March 2017 showed that majority people in the state are employed in 

manufacturing sector (21.1%) followed by 18.6% who are employed in education sector. 

Only 6% are employed in agriculture and allied activities. (State Planning Board, Economic 

Review- 2017).  A good number of educated skilled youth in the state have been migrating 

to western countries in search of lucrative job opportunities as the state is unable to provide 

good employment opportunities. 

2.4. Distribution of population. 

Kerala’s population as per the data published by the Directorate of Census in the census last 

held in the country in 2011 was 33,406,061. Out of this 16,027,412 (48%) were men and 

17,378,649 (52%) were women. While the national rate of population in the last 10 years is 

17.6%, the growth rate of population in Kerala is estimated at 4.9% which is the lowest 

among the Indian states. The trend showing the growth rate of population of Kerala indicates 

that Kerala is moving towards zero population growth or even negative population growth 

according to the economic review report by the state planning board. Even if we look at the 

district wise population by the means of data available from the census of 2011 it is quite 

evident that for the last 40 years (from 1981 to 2011), there has been no major change in the 
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distribution of population across the state. The analysis of age group distribution show that 

the proportion of population in the age group (0-14) years has declined from 43% in 1961 to 

23% in 2011. In case of working age group (15-59) years the proportion of this population 

is increasing but at a slow rate however comprising of 64% of proportion of population. 

Owing to longer life expectancy and health care facility the proportion of population in the 

old age group (60 years and above) increased from 6% in 1961 to 13% in 2011.  

2.5 Literacy 

As per the census of 2011, Kerala has the highest effective literacy rate of 94% among all 

other Indian states. Even Wayanad which is the most backward district of Kerala in terms of 

literacy compared with other district of this state has a literacy rate of 89% which is however 

larger than the national literacy rate of 72% in 2011. However owing to the increasing trend 

of literacy rate over the years it can be safely assumed that the literacy rate of 94% in Kerala 

for the year 2011 will reach to 100% in few years that follow. 

2.6   Banking Industry in Kerala and Financial Inclusion. 

According to State Level Bankers Committee (SLBC) data the total number of bank 

branches as on March 2017 is 7,312. Of the total number of branches, 62 per cent of the 

branches are in semi-urban areas, 31 per cent of the branches are in urban areas and there 

are only 7 per cent of the total bank branches in the rural areas. Kerala became one of the 

first two states in India in the year 2014 to attain 100% financial inclusion (ENS, Economic 

Bureau, 2014) and thus was declared by the ministry of finance as “100% saturated state” 

(The Hindu, 2014) in terms of coverage of all households with at least one bank account. 

This success was attempted by the joint commitment of several banks in the state including 

nationalized, private and co-operative under the project of “cent percent financial inclusion” 

whereby no-frills account especially for the poor in the state were opened seeing to it that no 

family or home in the state remains untouched.  According to the report on State of Financial 

Inclusion in Kerala by T.Nair (2016) there are total of 22,943 financial services access points 

in Kerala. Public sector banks account for almost half of these (47.5%) followed by India 

Post (22%) and private sector banks (20%). There are 968 business correspondents attached 

to various bank branches accounting for about 4% of all financial inclusion channels. These 

kiosk are equipped to open bank accounts, make cash withdrawals and transfer money 
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between bank accounts. One of the activities aimed by the government of the state for its 

“vision 2020” is that Akshaya centres will be connecting the rural households to banking 

services proposed to be offered by nationalized banks. These kiosks are managed by the 

Akshaya centres which will provide range of banking services such as opening bank 

accounts, depositing money, withdrawal, and money transfer to other bank account 

holders.(Digital Kerala Report, Govt of Kerala, 2016).  

2.7   Digitalization, mobile density and internet penetration in Kerala 

This section presents some very important aspects which points out towards the presence of 

a strong platform base for the absorption and proliferation of the service like mobile banking 

in the state. An efficient telecom connection from any provider and a good internet coverage 

is required to make optimum utilization of mobile banking service. This section throws light 

on areas of digitalization, mobile and internet coverage which brings out the uniqueness of 

the state especially with reference to our topic of research-mobile banking. These concepts 

guarantee and indicate the tremendous scope that mobile banking encompasses for the state 

much because the state is already getting empowered with the necessary amenities of 

technology. The section also highlights the areas in which the state has gained success in use 

of mobile technology in effective dissemination of utility and informational services in the 

state. 

Kerala was declared as the first digital state in the country by Honourable President of India 

in February 2016 and its district of Malappuram was declared the first e-literate state of the 

nation. The state has achieved 100% mobile density, 75% e-literacy and has the highest 

record of digital banking, bank accounts linked to Aadhar Card and e-governance nation 

(India Today, 2016). The state also has a highest internet penetration of 40.79 internet 

subscription per 100 population and a mobile density of 95.85% according to TRAI report 

2016 and an appreciable proportion of internet users are from the rural areas. According to 

a report published by Open Government Data (OGD) in, the subscriber base of internet users 

in rural areas of Kerala was 5.97 million as on January 2016 which is 5.29% of the total 

internet users in India. The government of the state executed the project called “Digital 

Empowerment campaign” to achieve digital inclusion through e-literacy, e-services and 

information security. The main objective of the campaign was to equip the citizens of the 

state with e-literacy supporting the two other projects in the state called the Akshaya project 
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and “IT @school” project. The Akshaya project primarily aimed at providing e-literacy to 

at least one member in every household was thereby successful in educating 33lakhs out of 

75 lakhs families in the state. The IT@school project was successful in educating 39 lakhs 

student spread across 12600 schools in the state with high level of computer literacy (Digital 

Kerala Report, Govt of Kerala, 2016). 

Department of electronics and information technology of the Kerala state government is 

aiming to deliver internet connectivity with a limited bandwidth to individual households 

through an optic fibre network to be established parallel to the distribution network of KSEB 

(Kerala State Electricity Board). (India Times, 7th March 2017). 

2.8 Main Inputs from Kerala IT Policy 2017 

2.8.1 Mobile first approach for e-governance in the state. 

One of the plans mentioned under the latest electronic governance policy discussed in the 

draft of Kerala IT policy 2017 is to provide e-governance services to the citizens of the state 

at their fingertips by adopting mobile first approach in line with Digital Kerala Vision by 

leveraging high mobile penetration and coverage in the state. The summarised objectives 

thus aimed under this mobile governance policy include: 

→ Adoption of mobile first approach for new systems. 

→Provision of additional utility services through mobile. 

→Leverage IOT and social media for effective planning, marketing and delivery of services. 

2.8.2. M-Governance in Kerala. 

M-governance or mobile governance involves the utilization of mobile technology services 

and application for governance. The government of Kerala was among one of the leading 

states in adoption of m-governance so that it can optimize the prevalence of high mobile 

penetration in the state and use this status to disseminate the governments utility and 

information services to the citizens round the clock 24x7 following the concept of “always 

on”. The salient features of this m-governance project in the state includes a comprehensive 

integrated service delivery platform for incorporating and using the mobile services of 

various government department in the state in a way such that citizen can use a unique short 
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code which is easy to remember and can avail mobile services at their fingertips from over 

ninety state government departments in the state.  

2.8.3 Access to internet as basic right: (K-FON project). 

Kerala Fibre Optic Network (K-FON) is an ambitious project of government of Kerala which 

aims to provide internet facility at very cheaper rates and even free of cost to every citizen 

in the state. The government of Kerala is the first in the country to declare internet as a basic 

right of its citizens. The K-FON project is the initiative of the government to support this 

declared right of its citizens by providing universal basic internet facility through a new optic 

fibre pathway. In the current age of digitalization where the government is struggling to 

move the nation towards cashless economy by promoting e-governance, mobile banking etc 

the access to internet is a pre-requisite. The government of the state was quick is agreeing to 

this fact and understood that without basic access to internet none of the areas under 

digitalization would receive momentum. The K-FON project has a special mention in the 

Kerala’s IT draft policy 2017.  
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CHAPTER-3 

Literature Review 

3.1    Prelude 

A literature review is a discussion of available literature in a given area of study. It is a 

concise view of what has been studied, argued and established about the topic and is usually 

arranged in chronological order. It acts as a platform for any study and helps in identifying 

related aspects which are still to be uncovered. 

3.2   Presentation of Literature Review: 

This current chapter on literature review is divided into three parts. The first two parts 

include studies published in the area of mobile banking in foreign countries & India 

especially those relating to the aspects of adoption, impact, use, awareness, & demographical 

variables. The third part covers studies leading to identification of features of mobile banking 

for the discriminant analysis taken up in the study. 

3.2.1   Part: 1- Literature review of studies taken up in foreign countries. 

Laforet, S and Li, X (2005) conducted a study to investigate the market status of mobile 

banking in China. The study randomly interviewed 300 respondents in the streets of six 

major cities in China. The results of the study showed that mobile banking users in China 

were predominantly male, not necessarily young and highly educated. The study identified 

that lack of awareness, lack of understanding of benefits provided by mobile banking, 

perception of risk, lack of computer and technological skills and Chinese tradition of cash-

carry culture were the inhibitors to the adoption of mobile banking in China. 
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Tiwari, R., S. Buse, and C. Herstatt (2006) presented their working paper on impact of 

mobile banking on customers and its implication on bank. The study reported that customer 

perception on advantages of mobile banking was found to be overwhelmingly positive and 

the most appreciated feature of mobile banking was the ubiquity of the service. Based on the    

survey conducted by the study it was found that among the various facilities offered by 

mobile banking the facility of mobile accounting (transaction based services) enjoyed the 

highest popularity followed by mobile banking information services. However mobile 

banking brokerage services turned out to be the least popular application. The study 

concluded that mobile banking possesses the potential to become one of the widely spread 

applications in the field of mobile commerce.  

Amin,H., Baba,R & Muhammad, Z.M (2007), conducted a study on mobile banking 

acceptance by Malaysian customers. The study found that perceived usefulness, ease of use, 

self-efficacy, security and privacy affected behavioural intention to use mobile banking. The 

study suggested that mobile banking can be promoted by providing sufficient information 

on mobile banking and in order to achieve this banks should provide user manuals that 

contain details of usefulness and ease of use of mobile banking and should arrange special 

counters in banks to provide advice and assistance for mobile banking.  

Yang A.S (2009) conducted a study on university students in Taiwan to identify factors      

associated with adopting and resisting mobile banking technologies. Findings of the study 

reported that adoption factors included the belief that mobile banking helps fulfil personal 

banking needs, provides location free convenience and is cost effective. The primary factors 

associated with resistance included concerns over system configuration security and basic 

fees for mobile banking web connections. 

Crabbe,M et al (2009) examined the impact of social and cultural characteristics on             

mobile banking adoption in Ghana. They pointed out that social and cultural factors in the 

form of perceived credibility, facilitating conditions, perceived elicitation and demographic 

factors play an important role in influencing adoption and sustained usage.     

Cruz, P et al (2010) conducted a study to investigate perceived obstacles to the adoption of 

mobile banking services among Brazilian internet users. The study went for a large survey 

of customers who did not use any kind of mobile device for banking but used internet 

banking via laptop/pc. The study made use of theory of resistance to innovation and found 
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that major barrier to mobile banking adoption are cost, perceived risk, unsuitable device, 

complexity and lack of information. 

Lukkannen T (2010) carried out a study of mobile banking from data collected from 

Finland and Portugal to study factors explaining mobile banking non-usage behaviour. The 

findings of the study indicated that among demographics variables like age, household 

income and education only gender has a significant effect on non-usage of mobile banking. 

The study also indicated that for a customer with prior experience of using mobile device 

the likelihood of becoming a mobile banking user is significantly higher compared to those 

with no previous experience. It was also found that having a basic mobile phone has over 

two times greater likelihood of resulting into a non-user of mobile banking compared to 

having an advanced mobile phone. 

Laukkanen.T & Kiviniemi V (2010) conducted a study to investigate the role of 

information in mobile banking resistance. The results show that information and guidance 

offered by a bank has the most significant effect on decreasing usage barrier followed by 

image, value and risk barriers. However no effect of guidance was found on traditional 

barriers. The study reported that information and guidance significantly increase the 

perceived value added provided by mobile banking and decrease perceived risk related to it. 

Riquelme & Rosa (2011) conducted a study in Singapore to test factors that influence 

adoption of mobile banking keeping gender as a moderating variable. The study found that 

ease of use has a stronger influence on female respondents than male whereas relative 

advantage has a stronger effect on perception of usefulness on male respondents. Moreover 

social norm (or the importance of others in the decision) also influences adoption more 

strongly among female respondents than male. Thus the study purposefully used gender as 

moderating variable unlike other studies thus leading to more specific findings. 

Chea, C.M et al (2011) conducted a study of mobile banking in Malaysia by extending the 

technology acceptance model in context of mobile banking with the inclusion of four new 

constructs namely, personal innovativeness, perceived risk, relative advantage and social 

norms. The findings of this study indicated that personal innovativeness (i.e. how innovative 

a user is) is the most important factor in adoption of mobile banking.     
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Khraim, H.S et al (2011) conducted a study for Jordanian customers to identify factors 

affecting m-banking adoption. The findings of the study suggested that self-efficacy, 

trialiblity, compatibility, complexity, risk and relative advantage were important factors 

affecting mobile banking acceptance by customers.  

Ahmad K., Singh D & Alafeef, M (2011) conducted a study on influence of demographic 

factors on the adoption level of mobile banking applications in Jordan. The study concluded 

that in developing countries like Jordan the impact of demographic factors is stronger than 

adoption factors like trust and usefulness. This is because the demographic feature of the 

region includes high levels of illiteracy, low levels of income and different culture levels. 

Malhotra, R (2012) conducted a study on factors affecting adoption of mobile banking in 

New Zealand with the help of a research model based on technology acceptance model 

(TAM). The findings of the study showed that factors pertaining to trust, usefulness and risk 

drive the usage of mobile banking in New Zealand. Perceived risk was identified as a major 

inhibitor in adoption of mobile banking in New Zealand. 

Jeong B.K and Voon T. (2013) conducted a study in Singapore and identified five factors 

influencing consumer’s behavioural intention to adopt mobile banking. These factors were 

perceived usefulness, perceived ease of use, perceived credibility, perceived self-efficacy 

and perceived financial cost. Results of the study indicated that except for perceived 

financial cost all other factors significantly impact behavioural intention towards mobile 

banking use. The study suggested that more research can be taken up on factors not covered 

under this study like innovation, social norm, trust, risk and facilitating conditions which can 

improve the ability to predict intention more accurately. 

Faisal Iddris (2013) conducted a study to investigate barriers on mobile banking adoption 

in Ghana. According to the findings of the study the four main reasons for rejecting mobile 

banking were: m-banking requires knowledge and learning, m-banking attracts additional 

bank charges, poor telecommunication network, consumer preference for traditional means 

of banking instead of mobile enabled banking service. 

Mathew,D (2013) conducted a study on factors affecting consumer adoption of mobile 

banking in South Africa. The study identified five factors affecting mobile banking adoption 

in South Africa namely triability, perceived complexity, perceived value, perceived 

credibility and perceived risk. The study pointed out that generally a South African banking 
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person tries to avoid having to visit bank branches and making calls to banks, and if a cell 

phone can offer equivalence of service then people are likely to adopt the service. 

Mazhar, H (2014) in his study on mobile banking in Pakistan revealed that despite high 

awareness in level and usage of internet mobile banking was the least used among other 

utilities available. The study found that there is strong relationship between usefulness and 

intention to use mobile banking. The study also revealed that due to cultural effect modern 

banking is not compatible within the lifestyle of rural population of Pakistan though the 

population widely acknowledges its usefulness.  

International Netherlands Group (ING) in the year 2014 conducted a survey to explore 

how people in Europe are using mobile banking and modern methods of making payment. 

The surveys was one of the biggest and most comprehensive of its type covering 12000 

respondents. According to the survey Netherlands, Luxemburg and Austria were among the 

most developed mobile banking markets in 2014. The survey revealed that people who use 

mobile banking tend to be younger (25-34 years of age) and are on top of their financial 

matters than non-mobile bankers. 80% of the surveyed respondents indicated that mobile 

banking improved the way they manage money. The study revealed that people admitted to 

positive changes by adopting mobile banking like being in more control of money matters, 

improved money management and never missing any payments. 

According to the study conducted by F.S Fall et al (2015) “Knowledge” phase is the starting 

point of any adoption process. The adoption of m-banking is described as a process with 

three phases: knowledge, possession and adoption. As a first step an individual must know 

about the product and its usefulness. Then he must test the product. If the product is 

accessible and its advantages are observable the person will adopt it. Therefore the steps 

“knowledge” and “possession” of the product are steps that users must necessarily move 

through to adopt the product. 

Shaikh, A & Karjaluoto, H (2015) presented their paper on literature review of mobile 

banking. The findings in their paper suggested that literature on m-banking adoption is 

fragmented and mainly revolving around technology acceptance model. The study pointed 

out that no studies have been taken up to address the use of mobile banking via smartphone 

and the consequences of its usage. 
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Prasansha Kumari (2015) conducted a study on mobile banking adoption in Srilanka. The 

study uses six perceived characteristics of innovation namely: relative advantage, 

compatibility, complexity, triability, risk and observability. The research outcomes 

suggested that all six factors are statistically highly significant in influencing mobile banking 

adoption and attitude formation towards mobile banking in Sri Lanka. The major reasons for 

adopting mobile banking services are accessibility and availability of services regardless of 

time and place. Main barriers to mobile banking were the lack of technological skills, the 

traditional cash-carry banking culture, and lack of awareness and insufficient guidance on 

using mobile banking. 

3.2.2    Part: 2 - Literature review of studies taken up in India. 

Archana Sharma (2011) in her study on mobile banking adoption and challenges in India 

identified that access problems, dissatisfaction and inability to provide knowledge act as 

barriers to mobile banking use. The study reported that consumers get disheartened by the 

complicated functions while accessing mobile banking services which leads them to 

dissatisfaction level as no proper guidance is provided to them. 

Dasgupta, S & Fuloria,S (2011), conducted a study to examine mobile banking acceptance 

on MBA students in India. The study made use of TAM to identify factors affecting m-

banking use among the students. The study identified that perceived usefulness, ease of use, 

image, value, self-efficacy and credibility are factors influencing use of mobile banking. 

Bamoriya, P.S & Singh (2011) in their study discussed issues pertaining to adoption of 

mobile banking service in India from Urban user’s perspective. The study investigated issues 

pertaining to mobile banking like mobile handset operability, security/privacy, 

standardization, downloading & installing application software, customization & telecom 

service quality. According to the study issues pertaining to download & installation of 

software, customization (users preferred language) and telecom service quality were 

concluded as least affecting mobile banking adoption by urban residents. 

Goyal,V et al (2012) in their study on  issues surrounding mobile banking in India identified 

simplicity, universality, interoperability ( open technologies that allow one implemented 

system to interact with other system), security, privacy, trust, cost effectiveness, speed and 

cross border payments as desirable features to be included or optimized into mobile banking 
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to make it more widely acceptable among people. The study also discussed security issues 

and risk associated with mobile banking. 

Samudra,S & Phadtare (2012) conducted a study in Pune to investigate aspects pertaining 

to adoption of mobile banking services. Findings of the study suggested that individuals who 

are the middle level managers in the age group 25-30 years whose salaries are in the range 

of one to six lakhs are the target group of consumers in mobile banking. The study also used 

the UTUAT model to study five factors for adoption of mobile banking namely performance 

expectancy, effort expectancy, social influence, facilitating conditions and voluntariness. 

Facilitating conditions was concluded to be more influencing among others. 

Vijaykumar,A & Jayachitra,S. (2013) presented a “7A” framework  consisting of seven 

parameters related to mobile banking. The parameters presented were availability, 

accessibility, acceptability, affordability, awareness, assurance and appropriateness. The 

study concluded that mobile banking as a product and as a process scores well on all the 

above parameters. The study also discussed handset operability, security, scalability and 

reliability, application distribution and personalization as main challenges to mobile 

banking. 

Jain, Y (2013), conducted a study on mobile banking adoption in Southern Rajasthan. The 

findings of the study indicated that adoption of mobile banking is mostly influenced by trial 

ability and compatibility. The study also pointed out that non-adopters of mobile banking 

are afraid of using new technology due to the complication in the systems as no proper 

guidance is provided to them. The study also stressed upon the need to generate more 

awareness on use of mobile banking and developing mobile banking in regional languages. 

According to Devadevan (2013) the awareness on how to use mobile banking and what are 

the security mechanisms to be followed by the customer has to be addressed for effective 

usage of mobile banking. India is a nation where different languages are used in different 

parts. The mobile banking facilitates to access banking services to the rural community and 

villages. This requires customer friendly banking software that can be used in local language. 

Tiwari, A.K et al (2013) presented a study on challenges revolving around adoption of 

mobile banking in India. The study identified and discussed challenges namely Customer 

awareness, security issues, virus and malware attacks, risk in SMS banking (end to end 
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encryption not available, and authorization issue ( unauthorized access by stealing passwords 

and PIN). 

Peter John (2013) conducted a study on initiatives taken by several banks in different parts 

of India to promote the adoption of mobile banking. The study found that there is growing 

consensus among bankers and policy makers in developing countries to promote mobile 

banking that offers a unique opportunity to serve low-income market and mange high 

volumes of low volume transactions without investing in establishing rural branch networks. 

The study brought to notice the initiative taken up by SBI in this regard in which it conducted 

pilot projects in Mizoram, Meghalaya, Andra Pradesh, and Uttarakhand and developed a 

mobile banking kit called “bank in a box” that comprises of a cell phone acting as Point-of-

sale (POS) machine, a finger reader & a tiny printer. 

Srivastava, A (2013) conducted a study on mobile banking which included an objective to 

assess the awareness level of consumers regarding features of mobile banking. The study 

taken up in the district of Bareily indicated a good level of awareness (62%) among the 

people towards mobile banking services. The study also indicated significant association 

between education level and awareness on mobile banking. 

Wadhe, A & Ghodke, S (2013) consumer awareness has significant impact on interest to 

use mobile banking. Consumers are interested because they have heard from somewhere and 

think that m-banking will allow them to do banking transactions anytime. 

Singh, S & Srivastava (2014) in their study suggested an integrated model incorporating 

five antecedents namely, perceived ease of use, compatibility, social influence, security and 

perceived cost all of which affect customer’s decision to use mobile banking. The study 

revealed that compatibility, social influence and security in order of their importance 

significantly influence customer’s decision to use mobile banking.  

Renu Bagoria (2014), conducted a study on factors influencing the adoption of mobile 

banking in India and to perform a comparative analysis of private and public sector banks in 

the field of mobile banking. The study revealed that in case of service availed under mobile 

banking customers of private banks are more satisfied than those of public sector banks. 

Demographic features like location and age significantly affect use of mobile banking 

whereas gender and education showed less significance. The study suggested the need to 

train people of rural areas on mobile banking, developing the service in rural language, 
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enhancing network coverage in remote areas, as well as provision of mobile phone on rental 

basis by the bank to the rural poor and educate them on mobile banking. 

Aithal, P.S & Varambally K.V.M (2015) discussed significance of online mobile banking 

in India by presenting seven native reasons namely essentiality of mobile device rather than 

luxury, decreased price of mobile device, low usage cost, availability of service in rural 

areas, integration of application within device, improved willingness to use mobile device 

and improved economic condition. 

Angamuthu, B (2016) in his study on mobile banking growth and customer perception 

analysed data from the reserve bank of India and pointed out that mobile banking has grown 

at an impressive pace in India during the seven year period from 2009-2010 to 2015-16 

(study conducted in 2016) with an average growth of value Rs.400 billion. Apart from this 

the study pointed out that their exist significant relationship between gender and occupation 

of the customers and their awareness on mobile banking. The study employed cluster 

analysis for segmenting the customers based on their perception for using mobile banking 

and thereby grouped the customers into three segments. The study concluded that customers 

are more interested in mobile banking due to value added features, user friendliness, reduced 

cost of service and high penetration of smartphones. 

Singh.N & Sinha.N (2016), presented a study on mobile banking and its impact on 

customers banking transactions. The findings of the study reported that customers who never 

use mobile banking do fewer transactions as compared to those who use mobile banking 

several times in a day. The study reported that frequent use of mobile increases customer’s 

engagement in banking. Data analysed in the study also pointed out that awareness of mobile 

banking services enhances with increased usage rate. It also examined that those who use 

this service (app) several times in a day or week found the mobile banking app more feasible 

and compatible with those who never used it. 
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3.2.3   Part-3 - Literature review of studies leading to identification of features of mobile 

banking for discriminant analysis taken up in the study. 

1. Mobility: 

Concerning the difference between online banking and mobile banking contexts, customers 

considered mobility as the most valued feature of mobile banking (C.S Yu, 2011). Mobility 

positively affects ease of use and usefulness of mobile payments (Liu, G.S & Tai, P.H, 

2015). Mobility aspect will be the most valued feature by customers in the future (Keen, P 

and Machintosh, R, 2011). According to Michael Reh (2015) banks must view mobility 

not just from a technology perspective although that is useful but rather from the point of 

end-users need. F.S Wu & Y.S. Yen (2014) conducted a study on factors influencing use of 

financial services in Taiwan. The findings of the study revealed that perceived mobility and 

personal habit are two important antecedents influencing the use of MFS. The study 

concluded that mobility positively affects perceived ease of use and perceived usefulness. 

As compared to other banking channels mobile banking offers convenient benefits in terms 

of mobility, which are not availed by traditional off line banking and non-mobile internet 

banking. (Anckar, B. and D’Incau, D, 2002). 

2. Accessibility:  

“Accessibility” of digital banking has to do with the ease with which customers have access 

to financial tools. Accessibility defines how channels make a meaningful experience to the 

customers in terms of access to their funds, access to banking facilities and services and 

feedback. It determines whether customers find the products to be serving their needs when 

they want it, in a way that makes their banking convenient (Villers, 2012). Access is the 

ability and easiness of a consumer to be able to approach or use the service. Mobile banking 

can be easily accessed by customers no matter the location where the customers are. Also 

the time of accessing and using mobile banking service is not limited but a customer can 

access them 24 hours. (Parsuraman, 2002).The major positive reason for adopting mobile 

banking services is the accessibility and availability of services regardless of time and place 

(Prasansha, K, 2015). Asfour H.K & Haddad, S.I (2014) in their study on impact of 

mobile banking on customer satisfaction found that accessibility has more influence on 

customer satisfaction compared to other dimensions of mobile banking. Again Mwedwa, 

A.M., Makokha, E.N & Namusonge, G.S (2015) in their study concluded that accessibility 

in case of mobile banking has significant effect on customer satisfaction.  
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3. Ease of Use: 

Ease of use is an important component identified by the technology acceptance model 

(TAM) propounded by Davis (1989) which influences individuals decision on accepting a 

new technology. A system that is easy to use will accomplish task easily than a system that 

is difficult to use (Legris,P.,Ingham,J.,& Collerette, P, 2003). Ease of use was found to be 

an important component influencing user group of mobile banking and it had stronger 

influence on females than on males as concluded in the study conducted by Jeong B.K & 

Yoon, T.E (2013). According to the study conducted by Alsoufi.A & Hayat.A (2014) 

perceived ease of use had the strongest relationship with intention to use mobile banking. 

According to Irene Govender (2014) perceived ease of use has a positive influence on 

perceived value and on intentions of users to adopt or continue using mobile banking 

services. 

4. Cost of transaction: 

The m-payments should not be costlier than existing payment mechanism to the extent 

possible. A m-payment solution should compete with other modes of payments in terms of 

cost and convenience. (Khan, K, 2014). There is negative relationship between perceived 

cost which includes the transaction cost in the form of bank charges, mobile network charges 

for sending communication traffic and mobile device cost of the mobile banking services 

and the intention to use mobile banking and this variable is kind of weakness of mobile 

banking services ( Techakittiroj,R & Chansaenroj, P, 2015). According to Mallat (2007), 

the cost of a payment transaction has a direct effect on consumer adoption and usage if the 

cost is passed on to customers. Transaction costs should be low to make the total cost of the 

transaction competitive. Luarn and Lin (2005) defined cost effect as the extent to which a 

person believes that using mobile banking will cost money, this has negative effect on 

intention to use mobile banking and its related technologies. The low-cost charges can ease 

the burden to the users hence the affordability of the service. According to Dash.M et all 

(2014), customers already doing their banking transactions through other channels want to 

adopt the innovative concept only if it improves efficiency in terms of time & cost. 
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5. Time Saving: 

Time saving was found as a relative advantage which positively affects adoption of m-

banking services (Ndumba, H.W & Willy M, 2014). In context of m-banking one of the 

reasons people use m-banking is that they find the systems useful for their transaction and 

saves their time as well (Jeong, B.K & Yoon T.E, 2013). Mobile banking facility removes 

the space and time limitations from banking activities such as checking account balances or 

transferring money from one account to another (Khan, K, 2014). In the study conducted 

by Sohel, S,M, (2014) majority of the customers surveyed (61%) reported that mobile 

banking can save their time. The value of mobile banking for consumers is in immediate 

location free access to banking services enabling time savings (Lukannen, 2005).  

6. Language-Medium Offered: 

Language used in m-banking software is also a barrier, almost all software use English as 

common language but rural people cannot understand English. Rural banks should develop 

m-banking software in regional language and should use most commonly used phrases, name 

and shortcuts in software (Vijay M Kumbar, 2011). Language acts a demographic 

challenge for mobile banking (Joshi, S.P & Salim S.K, 2013). Language can become a 

restriction to mobile banking service as many banks provide the service in only one language 

which becomes a strong inefficiency (Zarifopoulos, M & Economides,A, 2009). Unlike 

ATM, the mobile banking services are not available in other languages (Shah,K & Naik,D, 

2015). India has 18 languages which are spoken across the country. The state government 

are also directed to correspond in their regional language for official purposes. Additionally 

two-thirds of the population in India is illiterate creating difficulties in deployment of mobile 

banking solutions (Vishal Goyal et.al, 2012). 

7. Security of Transaction: 

The security and privacy of sensitive financial data is one of the main concerns in acceptance 

of the mobile banking applications (Elkhodr et al, 2012). Since mobile banking uses 

wireless communications the security for mobile banking is weaker than online banking 

where traditional wire communications are used. The fact that there are different mobile 

devices implementing and controlling security in mobile banking is more complex than 

desktop computing (Lee,H.,Zhang,Yu & Chen, L.K, 2013). Security is the major concern 

for the customer’s fulfilment. Customer’s main concern in using mobile devices for mobile 
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banking is the authentication method used to ensure that the right person is accessing the 

service like transactions, etc (Yang, D et al, 2010). In terms of security, the data at the 

customer’s end with mobile device is as sensitive as the data base at the server end. So 

security is an important issue for the customers trust (Narendiran, R et al, 2008). The 

discussion of security risk of mobile banking is disparate, fragmented and distributed in 

different outlets such as academic articles, white papers, security threat reports and news 

articles (Wu He & Shen J, 2015). 

8. Grievance Redressal: 

The RBI on its part provided for compulsory “grievance redressal” mechanism but the 

customers continue complaining about the service failures and managements routinely 

ignores the complaints. (Mishra,S and Mishra R.N, 2012). Banks should be careful about 

customer complaints and grievances to be addressed as to who will be accountable for any 

fault in transaction (Dash. M et al, 2014). Banks and telecos must work together for 

addressing customer grievances and set standards for industry agreements between banks 

and MNO’s for handling customer grievances (Chandran, R, 2014). 

9. Available source to educate on use: 

Inability to provide knowledge is one of the barriers to mobile banking adoption. There is 

insufficient guidance in case of mobile banking and the non-adopters of mobile banking are 

afraid of using the technology due to complications in the system as no proper guidance is 

provided to them (Joshi, S.P & Salim, M.A, (2013). Banks must put in efforts to educate 

their customers in mobile banking (Wadhe,A & Shamrao, G, 2013). A review of the 

literature on offline and online banking services has revealed that limited customer 

knowledge about mobile banking services has a negative impact on perceived usefulness of 

mobile banking (Laforet& Li, 2005; Servon, & Kaestner, 2008). A considerable amount 

of effort is required to improve consumer’s use of mobile banking services. In this context, 

consumer may not quickly adopt mobile banking because of a lack of understanding and 

knowledge about this technology (Corritore, Kracher & Wiedenbeck, 2003).  
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10. Coverage of banking needs: 

Consumer banking needs and demands have changed significantly over the past three 

decades (Driga.I & Issac.C, 2014). A customer who prefers to use electronic-based services 

to conduct his or her banking transactions when compared to traditional branch-based 

banking would expect the bank to provide additional facilities through the electronic services 

to satisfy his banking needs. It is evident that there is a clear gap between the expected 

services and the services provided through the electronic channels for the customers to 

believe that they still require the services of branch and bank staff (Kamakodi, N & Khan, 

B.A, 2008). Banks should consider more than just the basic functionality and aim at a 

strategy to bring in a powerful and full-featured mobile solution (Nathallia B, 2016). 

3.2.4    Research Gap:  

Literature review conducted by examining various works published in the area of mobile 

banking both in India and foreign countries has made it evident that inspite of a number of  

studies  been taken up in the area of mobile banking in the recent past still there is a dearth 

(lack) of studies in the following areas of mobile banking:- 1) Knowledge level of people on 

using mobile banking for various banking needs (very few studies have been conducted and 

there is wide scope for further detailed exploration) 2) Awareness of people on various 

forms/types of mobile banking available (almost no studies have been taken up in this area). 

3) Relationship between use of mobile banking and use of other available banking channels 

(again this area has failed to draw attention of researchers). 4) Some studies have explored 

the features and benefits available through mobile banking but there is a need to further 

investigate as to which features of mobile banking are more significant in influencing an 

individual’s decision on using mobile banking and thus responsible for discriminating 

between a user and non-user of mobile banking. 5) Kerala is a state which is having highest 

rate of financial inclusion and literacy level which offers a good platform for mobile banking 

use.  However no studies have been conducted addressing the above aspects of research gap 

in this state which points out towards the vital need of conducting same. Thus the above 

points of identified research gap forms the requisite and base for the current research that is 

carried out. Each state is culturally, demographically and economically very unique and 

distinctive compared to other states in the same country. A study of mobile banking 

specifically with regard to a particular state and its people will therefore provide deeper 

inputs whether it has been able to create its impact on the state.
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CHAPTER-4 

Research Methodology 

4.1 A Brief Overview  

This chapter primarily contains a discussion on how various components of the research 

process are channelized towards attaining the objectives of the research study. The initial 

parts of the chapter includes the research objectives, the research questions and the list of 

main research hypothesis which are tested. After this the chapter presents the research design 

followed by the sample design, the details on data collection, details of the research 

instrument (i.e. the questionnaire), the variables forming part of the study, details of pilot 

study and lastly the statistical tests and tools employed in the study. 

4.2. Primary objectives of the study 

1. To examine whether the people of the state are aware of the forms/types of mobile 

banking and to analyse the difference if any in the knowledge levels on method of 

using these forms of mobile banking. 

2. To analyse and examine whether there is any association between demographic 

features of the people in the state with their “knowledge/acquaintance” on method of 

using mobile banking for basic needs. 

3. To examine the difference in use of alternative banking channels by a user and non-

user of mobile banking and to investigate if there is any significant relationship 

between usage of mobile banking and the usage of other alternative banking channels 

in the state. 

4. To analyse and examine which of the selected features of mobile banking are more 

responsible in discriminating between a user and non-user of mobile banking. 
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4.3 Secondary objective of the study: 

• To identify the span of use of mobile banking by a user and to identify the source 

responsible in primarily educating the user on mobile banking. 

4.4   Research Questions. 

1) Are people of the state aware about the various forms of availing mobile banking 

services? Is there any difference in the knowledge level of people on using these 

forms? 

2) Is there any impact of demographical variables on the knowledge of the citizens on 

the “method of use” of mobile banking for basic needs? 

3) Is there a significant difference between frequency of use of each alternative banking 

channel other than mobile banking by a user and non-user of mobile banking? 

4) Is there any relationship between use of mobile banking and the use of other 

alternative banking channels?  

5) What is the significance of selected features of mobile banking service in 

discriminating between a user and non-user of mobile banking? 

6) Which are the features of mobile banking which are more influential than others in 

discriminating between a user and non-user? 

7) To study how long a user of mobile banking in the state has been using the same? 

8) Which sources have been mainly responsible in primarily educating a user on mobile 

banking use? 
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4.5 List of main hypothesis tested under the study 

H01: There is “no” significant difference in the knowledge level of the people in the state 

with regard to the “method of use” of various forms/types of mobile banking. 

H02: There is “no” significant association between gender of a person and knowledge on 

using mobile banking for basic needs. 

H03: There is “no” significant association between age of the person and knowledge on 

using mobile banking for basic needs. 

H04: There is “no” significant association between education of the person and knowledge 

on using mobile banking for basic needs. 

H05: There is “no” significant association between employment/profession of the person 

and knowledge on using mobile banking for basic needs. 

H06: There is “no” significant difference between users and non-users of mobile banking in 

terms of monthly usage of internet banking via laptop/pc. 

H07: There is “no” significant difference between users and non-users of mobile banking in 

terms of monthly usage of credit/debit card physically for purchases and payments. 

H08: There is “no” significant difference between users and non-users of mobile banking in 

terms of monthly usage of ATM. 

H09: There is “no” significant difference between users and non-users of mobile banking in 

terms of monthly usage of cheques. 

H010: There is “no” significant difference between users and non-users of mobile banking 

in terms of monthly visit to bank for banking facilities. 

H011: There is “no” significant relationship between usage of mobile banking and usage of 

internet banking via laptop/pc.  

H012: There is “no” significant relationship between usage of mobile banking and physical 

use of credit/debit card for purchases and payments. 
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H013: There is “no” significant relationship between usage of mobile banking with that of 

using ATM. 

H014: There is “no” significant relationship between usage of mobile banking with the usage 

of cheques. 

H015: There is “no” significant relationship between usage of mobile banking with that of 

visiting the bank branch for banking facilities. 

H016: Group means of users and non-users do not significantly differ with respect to given 

features of mobile banking. 
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4.6 Research Design 

The research design refers to the overall strategy that you choose to integrate the different 

components of the study in a coherent and logical way, thereby, ensuring that you will 

effectively address the research problem, it constitutes the blueprint for collection, 

measurement and analysis of data. (De Vaus, D.A. 2006). Thus a research design is a detailed 

plan of how the study will be undertaken which includes the type of approach, method of 

study, information on data collection, information about instruments and tools used for data 

collection and intended methods to be employed for analysing the data.  

As far as the type of research is concerned for the present study we have adopted the 

descriptive research which is used for gathering information and identifying facts and 

characteristics of individuals and groups.  Descriptive research includes surveys and fact- 

findings enquiries of different kinds. The major purpose of descriptive research is description 

of the state of affairs as it exist. (CR Kothari, 2004). Descriptive research is gathering 

information about prevailing condition or situations for the purpose of description and 

interpretation. Descriptive research involves gathering data that describe events and then 

organizes, tabulates, depicts, and describes the data collection (Glass & Hopkins, 1984).  

The present study makes use of descriptive research with the help of a survey in order to 

collect information about aspects on mobile banking such as awareness, knowledge, span of 

use, relationship with use of other banking mediums and the discriminant analysis of features 

influencing the service. Thus the current study which is concerned with description and 

interpretations of existing conditions pertaining to the above aspects with regard to mobile 

banking service in the state forms the part of descriptive research. 

Again descriptive research can be categorised into qualitative and quantitative research. The 

current study makes use of quantitative research. Most quantitative research falls into two 

areas: studies that describe events and studies aimed at discovering inferences or causal 

relationships. (Borg & Gall, 1989). Thus the current study makes use of quantitative 

approach whereby it tries to give quantitative scales to abstract and non-abstract variables 

which help us categorise them and make them suitable for measurement and use for 

quantitative analysis from which important conclusions can be inferred.  

 



Chapter-4 Research Methodology 

 

45 
 

4.7 Population & Sample Design:  

4.7.1 Population:  

In descriptive studies it is customary to define a study population and then make observations 

on a sample taken from it.  The population must be defined so that those to be included and 

excluded are clearly spelt out. (Banerjee et al, 2010). The population covered for the current 

study includes all citizens of Kerala who use a smartphone and operate a bank account. In 

order to avail mobile banking the customer should have a bank account. Secondly through 

smartphone the person can avail all facilities of mobile banking through all its forms like the 

UPI or Mobile Banking App along with SMS, USSD, and IVR etc.  All forms of mobile 

banking are not available on traditional/feature phones. So the population for the current 

study includes all citizens of Kerala who use a smartphone and operate a bank account. Thus 

the findings of the study can be extended most relevantly and appropriately on this 

population.  

4.7.2 Sample Unit: - Sample units are selected from the above defined population from three 

strata/quotas created by three geographic regions of the state as divided by the Government 

of Kerala i.e North Kerala, Central Kerala & South Kerala. One district is selected from each 

region and samples are selected therefrom.  

4.7.3 Sampling Technique and Sample Size 

The present study made use of non-probability sampling technique in which it adopted  the  

technique  of  Quota Sampling  for  selecting  the  sample  units from  the population defined. 

Further under quota sampling the study followed the method of “uncontrolled quota 

sampling” for selecting units from three chosen districts respectively belonging to three 

regional quotas namely north, central and south Kerala. Quota sampling can be divided into 

controlled and uncontrolled quota sampling (Mantravadi, S, 2013). Uncontrolled quota 

sampling resembles convenience sampling method in a way that the researcher is free to 

choose sample group according to his/her will for filling the units under a defined 

quota/strata .(Saunder,M.,Lewis,P & Thornhill, A, 2012).  

Quota Sampling is a non-probability sampling method wherein the population is divided into 

mutually exclusive sub groups from which items are selected on the basis of defined 

proportion decided by the researcher based upon any known features, traits or phenomenon 

pertaining to the population. The government of Kerala has divided the state into three main 
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geographical regions ie North Kerala, the Central Kerala and the South Kerala. Based on 

this stratification the present study has divided the state into three strata/quotas under quota 

sampling. Further following the uncontrolled quota sampling one district is selected for each 

of the three region or quotas and sample units are collected from these districts. The districts 

selected are Kannur, Ernakulum & Thiruvananthapuram representing north, central and 

southern regions of Kerala respectively. Based on the last census held in the year 2011 the 

population of Kerala in the north region is low compared to the central and southern regions 

and moreover north Kerala has only four districts whereas central and southern Kerala have 

five districts each and therefore the study allotted 140 sample units  to be collected from 

Kannur representing North Kerala, 180 sample units from Ernakulum representing Central 

Kerala and again 180 sample units from Thiruvananthapuram representing Southern Kerala, 

thus forming a sample size of 500 units. The rationale or idea for selecting the sample size 

of 500 has been derived from the approximates based on the formulae given by Yamne 

(1967). The details of this calculation have been shown in Appendix –C.   

 

 

 

Figure 4.1 Sample Allocation under Quota Sampling 
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Sample units allocated are  
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samples to be collected 

from three districts from 
three quotas/regions based 

on uncontrolled quota 
sampling procedure.
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4.8 Research Instrument and Method of Survey. 

The current study depends on a structured questionnaire with closed ended questions for 

collecting data from the respondents through the traditional “drop-off/pick up survey 

method” which is also known as “household drop-off survey”. Following this method of 

survey in the current study the questionnaire was handed over in person to the respondent 

either at his/her home or work-place and again filled questionnaires by the respondent were 

collected back in person by the researcher. According to Steele et al (2001) this method 

consist of delivering the survey instrument to households and then returning to collect the 

completed questionnaire. According to William M.K Trochim (2006) under the “household 

drop –off survey” a researcher goes to the respondents home or business and hands the 

respondent the instrument. The respondent can ask the question about the study and get 

clarification on what is to be done. The researcher later collects the filled questionnaire back. 

The questionnaire in the study which is closed ended questionnaire includes both 

dichotomous and multichomous questions. For the dichotomous section the respondent is 

given two choices  “Yes” or “No”  and  “Aware” or “Not Aware”. Under the category of 

multichomous questions the respondent is given a range or list of pre-determined options 

and he is required to give the response by selecting the relevant option. Further the data 

collected through the questionnaire in the study   includes categorical, ordinal and interval 

data. In some questions data is collected by assignment of quantitative scores to various 

attributes so that quantitative analysis of the same can be conducted. The questionnaire is 

made both in English as wells as in Malayalam which is the local language of Kerala. 

 

4.8.1 Overview of the questionnaire. 

1) The first section of the questionnaire i.e. section “A” in the questionnaire is 

designed to collect the demographic details of the respondents including name, age, 

gender, location, educational qualification and occupational status and to know 

whether the respondent is a user or non-user of mobile banking. The information 

derived from these demographic details will be used for further analysis with other 

variables in the study.      (Contd…) 
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2) The second section of the questionnaire i.e section “B” is divided into three 

questions.  

➢ The first question is designed to collect information about whether the 

respondents are aware of various forms of mobile banking service i.e IVR, 

SMS, USSD, banking through the internet browser on the mobile phone, 

banking through the software application or app provided by the bank.  

➢ The second question of this section is designed to know knowledge levels of 

the respondents on using these above forms of mobile banking. In the 

question the respondents are provided with an additional table to help them 

identify their knowledge levels. 

➢ The third question in this section is based on testing the knowledge of 

respondents on using mobile banking to fulfil basic needs. 

 

3) The third section of the questionnaire i.e. section “C” is designed to know the 

frequency of use of alternative banking channels like cheque, cards, ATMs etc. by a 

user and non-user of mobile banking for which they have been asked to report their 

monthly frequency of use of various alternative banking channels under the 

frequency options provided. 

4) The fourth section of the questionnaire i.e. section “D” is designed to study and 

analyse the significance of selected features/peculiarities of the mobile banking in 

discriminating between a user and a non-user. This question enlists various features 

of mobile banking. The respondent has to provide a score ranging from 1 to 5 to each 

of these features by giving a higher score to feature he feels is more present in the m-

banking service and a lower score to the feature he feels is less present in the m-

banking service  

5) The fifth and the last section of the questionnaire i.e. Section “E” is only 

required to be filled by “Users of mobile banking” as clearly mentioned in the 

questionnaire though the other section of the questionnaire are for both users 

and non-users of mobile banking. This section is designed to study the span of use 

of mobile banking service by a user and the source primarily responsible for getting 

him acquainted to the use of the service.  
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4.9 Pilot Study and Reliability Test:                                                                       

Pilot study was conducted by means of data collected from 100 respondents and internal 

reliability of the questionnaire was assessed. Internal reliability is the extent to which a 

measure is consistent within itself which is generally assessed by means of Cronbach’s 

Alpha. Section – D of the questionnaire is based on respondent’s scores for features of 

mobile banking. Cronbach’s Alpha was calculated for Section-D and it came to 0.810 thus 

ensuring good internal reliability. Prior to this content validity of the questionnaire was also 

checked by presenting the questionnaire to three expert academicians and one professional 

employed with banking sector in Kerala. Moreover separate questionnaires were prepared 

both in English as well as in Malayalam which is the local language of Kerala so that it can 

be given to those respondents who are not well-versed in English. Experts mentioned above 

who had checked the content validity of the questionnaire in English were also requested to 

check the content validity of the questionnaire in local language (Malayalam) as they are 

natives residing in Kerala and know the local language well. Again the translated 

questionnaire in Malayalam was checked by a language expert who is also an academician. 

Table: 4.1 Cronbach’s Alpha (for Section-D in the questionnaire) 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 

Based on 

Standardized Items 

N of Items 

.810 .794 10 

                                                                 (Source: SPSS output, Primary data) 
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4.10 Variables included in the study: 

                              Table 4.2 Variables included in the study                  (Source: Author) 

Statistical test/analysis Independent Variable Dependent variable 

 

Friedman Test 

 
Various forms of mobile 

banking like SMS, USSD, UPI 

etc. 

 
“Knowledge level” on the 

method of use of these 

mobile banking forms. 

Chi-square analysis & 
Cramer’s V 

Demographic variables of 

respondent like age, gender, 
education and occupation. 

 

Acquaintance of 

respondents (on use of 

mobile banking to fulfil 

selected basic needs related 
to banking) 

       Mann-Whitney 

Groups: Users of mobile 

banking & Non-users of mobile 

banking. 

Frequency of their use of 

each alternative banking 
channel other than mobile 

banking. 

 

Spearman Correlation 

Test 

 
Usage of mobile banking 

Usage of each alternative 

banking channel like 
cheque, ATM, Debit/Credit 

cards etc. 

Discriminant Analysis 

 

Features of Mobile Banking 

 

Discriminant score of 

respondents (resulting into 

User/Non-User Group) 

4.11 Statistical Test and Tools Used in the Study. 

                                         Table 4.3 Statistical test & tools                         (Source: Author) 

Test Used Purpose 

Friedman Test & 

post hoc analysis 

through Sign test. 

To analyse the difference if any in the levels of “knowledge of use” of 

forms/types of mobile banking among the people of the state.  

Chi-Square 

Analysis followed 
by Cramer’s V 

To examine association of demographic variables of respondent on his 

“knowledge/acquaintance” of using mobile banking for selected basic 
needs and to test the strength of such association. 

Mann Whitney U u 
Test 

To find the difference in the use of alternative banking channels by users 
and non-users of mobile banking. 

Spearman 
Correlation Test 

To find the relationship between use of mobile banking with the use of 
alternative banking channels. 

Discriminant 

analysis  

To analyse and examine which of the selected features of mobile banking 

are more responsible in discriminating between a user and non-user of 
mobile banking. 

➢ Tables displaying frequency analysis and cross-tabulations were also used along with 

bar charts and pie charts. Software of SPSS (Statistical Package for the Social 

Sciences) and Microsoft excel were used to carry out the above test & analysis. 
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CHAPTER-5 

Analysis and Interpretation. 

5.1 Introduction: 

This chapter deals with the descriptive and inferential statistical analysis of the data collected 

by the means of questionnaire from 500 respondents from three districts of the state of Kerala 

representing the three geographical regions of the state. The respondents consist of both 

users and non-users of mobile banking. The data obtained from both these groups have 

provided useful interpretations for attaining the stated objectives of the study.  In this chapter 

analysis of data for interpretation has been divided into various sections as follows:-  

5.2 - Demographic profile of the respondents  

5.3 - Awareness on various forms/types of mobile banking. 

5.4 - Level of knowledge pertaining to “method of use” of various forms of mobile banking. 

5.5 - Span of use/usage period by the respondent user of mobile banking in the state and 

source responsible for educating the user on mobile banking. 

5.6 – Significance of difference in “knowledge levels” on various form of mobile banking 

(Friedman Test & Post hoc Sign Test). 

5.7 – Association of demographic variables with the knowledge on using mobile banking for 

basic needs. (Chi-Square Analysis & Cramer’s V) 

5.8 – Analysis of difference in use of alternative banking channels by users and non-users of 

mobile banking. (Mann Whitney U) 

5.9 – Relationship of usage of mobile banking with the usage of alternative banking channels 

(Spearman Correlation) 

5.10 – Discriminant Analysis (Features of Mobile Banking-discrimination between user & 

non-user).
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5.2 Demographic Profile of the Respondents. 

 5.2.1 Location: 

  

Table: 5.1 Location of the Respondent 

 

 

 

 

 

                                                                                                           

(Source: Primary Data) 

The current study has made use of quota sampling under which respondents are collected 

from three districts of the state i.e. Kannur, Ernakulum and Thiruvananthapuram 

respectively representing the north, central and southern region of Kerala. Districts of 

Central Kerala and South Kerala are more populated than North Kerala. Therefore we have 

allotted larger samples each of 180 respondents to central & southern regions and northern 

region has been allotted 140 respondents.  

5.2.2 Gender:  

Table-5.2 Respondent’s Gender 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Male 268 53.6 53.6 53.6 

Female 232 46.4 46.4 100.0 

Total 500 100.0 100.0  

                                                                                            (Source: Primary Data) 

➢ From the above Table- 5.2 it is evident that respondents in the study includes 53.6% 

males and 46.4% females.  

Location Frequency % 

Valid  

Percent 

Cumulative 

Percent 

Valid North Kerala(Kannur ) 140 28.0 28.0 28.0 

Central Kerala (Ernakulum)  180 36.0 36.0 64.0 

South Kerala 

(Thiruvananthapuram) 

180 36.0 36.0 100.0 

Total 500 100.0 100.0  
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5.2.3 Age: 

Table-5.3 Age of the Respondents 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid 18-25 years 73 14.6 14.6 14.6 

26-35 years 143 28.6 28.6 43.2 

36-45 years 136 27.2 27.2 70.4 

46-55 years 97 19.4 19.4 89.8 

56-75 years 51 10.2 10.2 100.0 

Total 500 100.0 100.0  

                                                                                                         (Source- Primary Data) 

 

   

Figure -5.1 Bar Chart Displaying Age of the Respondents 

➢ Majority of the respondents in the study fall in the age group of 25-35 years and 36-

45 years with frequency percentage of 28.6% and 27.2% respectively. 19.4% of the 

respondent fall in the age group of 46-55 years, 14.6% in the age group of 18-25 

years and 10.2% in the age group of 56-75 years.  
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5.2.4 Education: 

Table- 5.4 Education level of the respondents 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Undergraduate 99 19.8 19.8 19.8 

Graduate 251 50.2 50.2 70.0 

Post Graduate 150 30.0 30.0 100.0 

Total 500 100.0 100.0  

                                                                                                  (Source: Primary Data) 

 

 

Figure -5.2 Bar Chart- displaying education level of the respondents  

 

➢ The above table shows the distribution of respondents based on their educational 

qualifications. Majority of the respondents were graduates (50.2%) followed by post 

graduates (30%). However there were 19.8% respondents who were undergraduates.  
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5.2.5 Employment/Profession: 

Table-5.5 Employment/Profession of the respondents 

 Employment/profession Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Student 44 8.8 8.8 8.8 

Housewife 58 11.6 11.6 20.4 

Service 213 42.6 42.6 63.0 

Retired 41 8.2 8.2 71.2 

Business/Self-employed 118 23.6 23.6 94.8 

Unemployed/Looking for a job 26 5.2 5.2 100.0 

Total 500 100.0 100.0  

                                                                                                             (Source: Primary Data) 

 

Figure- 5.3 Bar Chart- Employment/Profession of the respondents 

Majority of the respondents are employed under service (42.6%) followed by respondents 

who are into business/self-employed (23.6%). Other categories include house wives, 

students, retired and respondents who are unemployed/looking for job. 
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5.2.6 Distribution of respondents based on users and non –users of mobile banking: 

Table-5.6 Users & Non-Users of mobile banking 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid User 233 46.6 46.6 46.6 

Non-User 267 53.4 53.4 100.0 

Total 500 100.0 100.0  

                                                                                              (Source: Primary Data) 

 

 

Figure-5.4 Pie Chart- “Users & Non-Users of mobile banking” 

 

Out of 500 respondents included in the study 46.6% are users of mobile banking and 53.4% 

of the respondents are non-users. The data obtained from both these groups provide useful 

interpretations for attaining the stated objective of the study.  
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5.3: Awareness on various forms/types of mobile banking. 

According to Cambridge English Dictionary “aware” means “knowing that something 

exist”. It also means to be “concerned and well informed about a particular situation or 

development”. Here we want to examine in the first stage whether the citizens of the state 

are aware about the various forms/types of mobile banking. For this the respondents in the 

study are asked to answer in “Yes” or “No” whether they are aware about the given six 

forms/types of  mobile banking. It was noticed during literature review that several studies 

were conducted to examine whether people are aware of mobile banking in general but no 

studies were taken up to examine whether the people are aware of the various “forms/types” 

of mobile banking. The various forms of mobile banking are: - 1) SMS banking 2) IVR             

3) USSD  4) Banking through mobile internet browser (WAP)  5) Mobile banking App          

6) UPI. The detail discussion on each form has been provided in Chapter-1 (Introduction) 

Findings of the study on awareness on various forms of mobile banking are as follows:-  

5.3.1 Awareness on banking through SMS  

Table-5.7 “Awareness on SMS banking” 

 Frequency Percent Valid Percent 

Cumulative  

Percent 

Valid No (Unaware) 47 9.4 9.4 9.4 

Yes (Aware) 453 90.6 90.6 100.0 

Total 500 100.0 100.0  

                                                                                                      (Source: Primary Data) 

 

Figure -5.5 Pie chart -Awareness of the respondents on “SMS banking” 

9.4% unaware 

90.6% aware 
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5.3.2 Awareness on banking through “IVR” (Interactive Voice Response) 

Table-5.8 -Awareness on banking with “IVR”  

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid No (Unaware) 141 28.2 28.2 28.2 

Yes (Aware) 359 71.8 71.8 100.0 

Total 500 100.0 100.0  

                                                                                                   (Source: Primary Data) 

 

Figure -5.6 Pie chart- “Awareness of the respondents on banking with IVR” 

 

5.3.3 Awareness of respondents on banking through “USSD” (Unstructured 

Supplementary Service Data) 

Table-5.9 “Awareness of respondents on banking through “USSD”  

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid No (Unaware) 357 71.4 71.4 71.4 

Yes (Aware) 143 28.6 28.6 100.0 

Total 500 100.0 100.0  

                                                                                      (Source: Primary Data) 

28.2% Unaware 

71.8% aware 
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Figure-5.7 Pie Chart- Awareness of the Respondents on banking through USSD 

 

5.3.4 Awareness on banking through “Internet Browser in Mobile” 

Table 5.10 Awareness on banking through “Internet Browser in Mobile” 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid No (Unaware) 114 22.8 22.8 22.8 

Yes (Aware) 386 77.2 77.2 100.0 

Total 500 100.0 100.0  

                                                                                                  (Source: Primary Data) 

 

Figure -5.8  Pie chart - Awareness on banking through “Internet Browser in Mobile” 

 

71.4% Unaware 

28.6% Aware 

22.8% Unaware 

77.2% aware 
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5.3.5 Awareness on banking through Mobile Banking App 

Table-5.11 “Awareness on banking through “Mobile Banking App” 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid No (Unaware) 97 19.4 19.4 19.4 

Yes (Aware) 403 80.6 80.6 100.0 

Total 500 100.0 100.0  

                                                                                                 (Source: Primary Data) 

 

Figure -5.9 Pie chart - Awareness on banking through “Mobile Banking App”. 

5.3.6 Awareness on banking through UPI (Unified Payment Interface) 

Table: 5.12 Awareness on banking through UPI 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid No (Unaware) 259 51.8 51.8 51.8 

Yes (Aware) 241 48.2 48.2 100.00 

Total 500 100.0 100.0  

                                                                                    (Source: Primary Data) 

  

 

19.4% Unaware 

80.6% Aware 
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Table-5.10 Pie- Chart -Awareness on banking through “UPI” 
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5.4: Level of knowledge on “method of use” of various forms/types of 

mobile banking.” 

5.4.1 Knowledge level on “method of use” of SMS Banking. 

 

Table-5.13 Knowledge levels on “method of use” SMS Banking 

 

              Knowledge levels Frequency Percent 

Cumulative 

Percent 

Valid No knowledge 130 26.0 26.0 

Introductory knowledge 249 49.8 75.8 

Partial/basic knowledge 101 20.2 96.0 

Excellent/full knowledge 20 4.0 100.0 

Total 500 100.0  

                                                                                    (Source: Primary Data) 

 

 

 

Figure -5.11 Bar Chart- Knowledge levels on “method of use” of SMS Banking. 
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5.4.2 Knowledge Levels on “method of use” of IVR for banking (Interactive Voice 

Response)  

Table-5.14 Knowledge levels on “method of use” of IVR for banking 

                                                                                 

 

                                                     

(Source: Primary data) 

 

 

 

Figure -5.12- Bar Chart - Knowledge levels on “method of use” of IVR for banking 
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              Knowledge Levels Frequency Percent 

Cumulative 

Percent 

Valid No knowledge 145 29.0 29.0 

Introductory knowledge 173 34.6 63.6 

Partial/basic knowledge 109 21.8 85.4 

Excellent/full knowledge 73 14.6 100.0 

Total 500 100.0  
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5.4.3 Knowledge Levels on “method of use” of USSD for banking (Unstructured 

Supplementary Service Data). 

 

Table-5.15 Knowledge levels on “method of use” of USSD for banking 

                                                                                                              

 

 

 

 

 

 

 

                                                                             (Source: Primary Data) 

 

 

 

  

Figure -5.13 Bar Chart - Knowledge levels on “method of use” of USSD for banking 
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              Knowledge Level Frequency Percent 

Cumulative 

Percent 

Valid No knowledge 364 72.8 72.8 

Introductory 

knowledge 

100 20.0 92.8 

Partial/basic 

knowledge 

36 7.2 100.0 

Total 500 100.0  
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5.4.4 Knowledge levels on “method of use” of Mobile Internet Browser for banking. 

 

Table-5.16 Knowledge levels on “method of use” of Mobile Internet Browser for 

banking 

Knowledge level Frequency Percent 

Cumulative 

Percent 

Valid No knowledge 119 23.8 23.8 

Introductory knowledge 165 33.0 56.8 

Partial/basic knowledge 89 17.8 74.6 

Excellent/full knowledge 127 25.4 100.0 

Total 500 100.0  

                                                                                              (Source: Primary Data) 

 

 

 

 

 

Figure – 5.14 Bar Chart- Knowledge levels on “method of use” of Mobile Internet 

Browser for banking. 
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5.4.5 Knowledge levels on “method of use” of Mobile Banking App 

 

Table-5.17 Knowledge levels on “method of use” of Mobile Banking App. 

 

Knowledge level Frequency Percent 

Cumulative 

Percent 

Valid No knowledge 196 39.2 39.2 

Introductory knowledge 108 21.6 60.8 

Partial/basic knowledge 63 12.6 73.4 

Excellent/full knowledge 133 26.6 100.0 

Total 500 100.0  

                                                                                                 (Source: Primary Data) 

 

 

 

 

 

Figure -5.15 Bar Chart - Knowledge levels on “method of use” of Mobile Banking 

App  
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5.4.6 Knowledge levels on “method of use” of Unified Payment Interface. (UPI) 

  

Table-5.18 Knowledge levels on “method of use” of Unified Payment Interface. (UPI) 

 

Knowledge level Frequency Percent 

Cumulative 

Percent 

Valid No knowledge 291 58.2 58.2 

Introductory knowledge 125 25.0 83.2 

Partial/basic knowledge 53 10.6 93.8 

Excellent/full 

knowledge 

31 6.2 100.0 

Total 500 100.0  

                                                                                            (Source- Primary Data) 

 

 

 

 

Figure -5.16 Bar Chart - Knowledge levels on “method of use” of Unified Payment 

Interface. (UPI) 
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5.4.7 Interpretation (from all the above tables and graphs showing Knowledge Level 

on “method of use” of various forms of mobile banking.) 

1) Banking through “Mobile Application Software” (Mobile App) is quite popular 

among many people as it is the only form/type of mobile banking which accounts for 

“excellent/full knowledge” of 26%, but at the same time 39.2% of the respondents 

have marked “no knowledge” about the use of the mobile banking app. 

 

2) Though most of the respondents are aware about SMS banking (with a record of 

49.8% claiming to have introductory knowledge) however only 4% of the 

respondents have claimed to have “ excellent/full knowledge” about SMS banking 

which shows that it is still not popular among the people in the state. 

 

3) As far as IVR (Integrated Voice Recording) which is also popularly known as phone 

banking is concerned many of the respondents (i.e 34.6%) have claimed to have 

introductory knowledge about IVR and almost 21.8% claim to have basic knowledge 

which together means that knowledge level on use of IVR is fairly good. 

 

4) As far as banking through mobile browser is concerned 33% of the respondents have 

claimed to have excellent knowledge of the same with almost one fourth i.e 25.4% 

of the respondents claiming to have excellent/full knowledge of banking through 

mobile browser which may be because they might have been used to internet banking 

on the laptop/pc and banking through mobile browser is no different. 

 

5) In case of USSD none (0%) of the respondents have claimed to have full knowledge 

with only 7.2% claiming to have basic knowledge. It is worth noting that 72.8% of 

the respondents have “no knowledge” on use of USSD. Thus compared to other types 

of mobile banking knowledge level on use of USSD is very low 

 

6) The case of UPI is quiet similar to USSD as only 6.2% of the respondents have 

claimed to have full/excellent knowledge about UPI. 58.2% have claimed to have 

“no knowledge” on use of UPI. However 25% respondents have claimed to have 

introductory knowledge. This indicates that as far as UPI is concerned knowledge of 

its use is gaining prominence but at a low pace. This may be because it has been 
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introduced in the recent past and was widely promoted by the government during 

demonetization period. 

 

5.5  Usage period and Educating Source for a user of mobile banking. 

5.5.1 Usage Period/Span of Use of mobile banking by the users. 

              Table-5.19 Usage Period of mobile banking by the users 

                      Usage Period Frequency Percent 

Cumulative 

Percent 

Valid Using it from the past few 

weeks or days 

38 16.3 16.3 

Using it from the last few 

months 

61 26.2 42.5 

Using it from the last 1 

year 

34 14.6 57.1 

Using it from last 2 to 3 

years 

71 30.5 87.6 

Using it from last 4 to 5 

years 

13 5.6 93.1 

Using it from more than 

last 6 years 

16 6.9 100.0 

Total 233 100.0  

                                                                                               (Source: Primary data) 

 

 

Figure -5.17 Bar Chart - Usage period of mobile banking by the “users” 
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5.5.2 Source responsible for educating the users on mobile banking 

Table-5.20 Source responsible for educating the respondent “users” on m-banking. 

Sources  

 

No % 

Cumulative 

Percent 

V

a

l

i

d 

Respondent users educated with the help of a  friend 

or relative 

92 39.5 39.5 

Respondent user educated with the help of a bank 

personnel/employee 

34 14.6 54.1 

Respondent user educated with the help of steps 

provided in the bank brochure 

17 7.3 61.4 

Respondents user educated with the help of 

information provided in the bank's website 

19 8.2 69.5 

Respondents user educated with the help of a video 

showing advertisement and/or demo of use 

23 9.9 79.4 

Respondents user educated through Self-learning by 

following the steps mentioned in the downloaded app 

48 20.6 100.0 

Total 233 100.0  

 

 

Figure 5.18 Pie Chart- “Users” educated on m-banking through various sources.  
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5.5.3 Interpretation: (Usage period and Educating Source of a user for mobile 

banking.) 

1) It can be noted from Table-5.19 that majority of the users i.e 30.5% of them are using 

mobile banking from the last 2 to 3 years followed by 26.2% users who are using mobile 

banking from the last few months. However only 6.9% of the users have been using 

mobile banking from more than past 6 years since the time when majority of the banks 

launched their product of mobile banking in the state. It is encouraging to note that in 

the last 2 to 3 years the trend on adoption of mobile banking has been increasing and 

each day people are slowly and gradually turning to the use of mobile banking which is 

evident from the fact that 16.3% of the respondents have reported adoption of mobile 

banking in the last few days as displayed in the Table-5.19. 

2)  Table-5.20 along with the pie chart (Figure 5.18) shows the distribution of users with 

reference to the source responsible for educating them on the use of mobile banking. 

Majority of the user respondent’s i.e 39.5% have reported that they were educated on the 

use of mobile banking by a friend or relative. This shows that person to person transfer 

of knowledge has a considerable contribution in promoting the use of mobile banking. 

A fairly good proportion of respondent’s i.e 20.6% of them have claimed they educated 

themselves by self-learning simply by following the steps in the downloaded mobile 

banking app which gives clear guidance to users step by step after being downloaded 

from the bank’s website or mobile play store. Mobile banking apps once downloaded 

easily lead the user towards registration followed by clear guidelines for starting with 

basic uses of banking. Again 14.6% of the respondents have claimed that they were 

introduced to mobile banking by a bank employee/personnel which confirms the fact that 

an employee of the bank remains an influential and trustworthy source for obtaining 

knowledge on banking products. It also indicates that banks in the state have made some 

sincere attempts in introducing mobile banking to the people through their employees. 

The next sources responsible in educating the respondent users were 

videos/advertisement showing the demo (demonstrations) for using mobile bank. 

Nowadays one can find plenty of such videos showing the demo on using mobile banking 

on YouTube and other online platforms. 9.9% of the user respondents have claimed to 

have been educated on the use of mobile banking with the help of such videos. 

Information on the banks website and brochures on mobile banking also have been used 

as educating sources to a small extent.  
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5.6 Significance of difference in “knowledge levels” on various forms of 

mobile banking. (Friedman Test & Post hoc Sign Test) 

5.6.1 Friedman Test 

Based on the previous section 5.4 pertaining to tables and bar-charts related to frequency 

analysis of “Knowledge Levels “ on various forms/types of mobile banking it could be seen 

that there is difference in the levels of knowledge on various mobile banking forms. In order 

to examine whether the difference is significant we conduct a Friedman Test as the data 

under our study was not found to be normally distributed. The Friedman Test is the non-

parametric alternative to one way ANOVA with repeated measures. It is used to test for 

differences between groups when the dependent variable being measured is ordinal. 

(Graham Hole Research Skills;http://statistics.laerd.com/spss-tutorials/friedman-test-using-

spss-statistics.php)  

In the present study the respondent (500) are evaluated for their knowledge level on the 

“method of use” of various forms of mobile banking. Question-2 of Section-B of the 

questionnaire deals with this part. In this case the independent variables are the various 

“forms/types” of mobile banking services i.e SMS (Short messaging service), IVR 

(Integrated Voice Response), USSD (Unstructured Supplementary Service Data), Banking 

through internet browser on the mobile phone, Mobile Banking Application Software and 

UPI (Unified Payment Interface). The dependent variable is the” knowledge level” that the 

respondent holds with regard to the “method of use” for each of the above forms of mobile 

banking. In the questionnaire the respondents are provided with an additional table to 

identify their knowledge levels based on criteria specified for each level. The dependent 

variable is measured on an ordinal scale of “0 to 3” representing each knowledge level i.e 

“0” for “no knowledge, “1” for “introductory knowledge “ , “2” for “ partial/basic 

knowledge” and  “3” for excellent/full knowledge”.   Table -5.21 & Table- 5.22 presents the 

output of the analysis.  

 

 

 

 

 

http://statistics.laerd.com/spss-tutorials/friedman-test-using
http://statistics.laerd.com/spss-tutorials/friedman-test-using
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Table-5.21 Mean Ranks (Friedman Test) 

 

  

                      

 

 

 

 

                                              

Table-5.22 Test Statistics from Friedman Test 

 

 

 

 

 

Hypothesis Testing. 

H01 (Null Hypothesis) : There is “no” significant difference in the knowledge level of the people 

in the state with regard to the “method of use” of various forms/types of mobile banking. 

Ha1 (Alternate hypothesis) There is a significant difference in the knowledge level of the people 

in the state with regard to the “method of use” for various forms/types of mobile banking. 

From Table-5.22 it can be seen that Chi-square=631.978 and p= 0.000.                                     

Therefore since p (0.000) < 0.05 we reject the null hypothesis and accept the alternate 

hypothesis. 

Now the above analysis conveys that there are significant differences somewhere between 

the paired variables, but it is not sure exactly among which pairs. In order to examine where 

the differences actually lies we run a post hoc test with the help of “Sign Test”. 

            Form/types of mobile banking Mean Rank 

Short Messaging Service 3.73 

Integrated Voice Response 3.92 

Unstructured Supplementary Service Data 2.30 

Banking Through Mobile Browser 4.37 

Mobile Application Software 3.92 

Unified Payment Interface 2.77 

No 500 

Chi-Square 631.978 

df 5 

Asymp. Sig. .000 

a. Friedman Test 
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5.6.2 Sign Test 

Sign test is also known as the "paired-samples sign test” which is used to determine whether 

there is any difference between paired observations.  We adopted this test to study between 

which pairs of forms of mobile banking there is significant difference in the knowledge 

levels of the respondent. We considered sign test as the differences between paired 

observations of our data was neither normal nor symmetrical. In this study there are six 

independent variables and therefore we get fifteen pairs of variables for testing the difference 

in knowledge level between them. The following Table-5.23 presents the information of the 

output achieved by running the “sign test” on fifteen pairs of variables in SPSS. 

For hypothesis testing of differences in “knowledge level” of the people pertaining to the 

“method of use” between paired variables (forms of mobile banking) it is required to make 

a Boneferroni adjustment to the result thus derived. This is because multiple comparisons 

are being made by pairing variables which makes it more likely that a significant result is 

declared when actually it should not have been declared (type 1 error). For making this 

adjustment the significance level primarily used i.e. 0.05 is to be divided by the number of 

test we are conducting for paired variables which in this case is fifteen. And thus we get a 

new significance level of 0.003 (i.e 0.05/15). For testing of hypothesis we will compare the 

“p values” presented in the Table- 5.23 with 0.003 as shown in the next page. 
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Table-5.23 Test Statistics - Sign Test for Paired Variables  

Paired Group of Variables 

Summary of differences 

displayed by Sign Test 

(based on knowledge levels) 

Asymp.Sig 
(2-tailed) 

(for checking significance of 

difference in knowledge levels 

between them)  Differences   Nos 

(α = 0.05/15=0.003 -> 

Bonferroni  

adjustment 

   

Negatives 
differences 111   

1) Interactive Voice Response & 

Positive 

Differences 166 p = 0.001 

Short Messaging Service Ties   223 0.001 < 0.003 

   Total   500 Difference Is Significant 

   

Negatives 

differences 278   

2)Unstructured Supplementary 

Positive 

Differences 34  p = 0.000 

Service Data &  Ties   188 0.000 < 0.003 

Short Messaging Service Total   500 Difference Is Significant 

   

Negatives 

differences 106   

3) Banking Through Mobile 
Browser & 

Positive 
Differences 207 p = 0.000 

Short Messaging Service Ties   187 0.000 < 0.003 

   Total   500 Difference Is Significant 

   

Negatives 
differences 155   

4) Mobile Banking App & 

Positive 

Differences 183 p = 0.000 

Short Messaging Service Ties   162 0.000 < 0.003 

   Total   500 Difference Is Significant 

   

Negatives 

differences 253   

5) Unified Payment Interface & 

Positive 

Differences 86 p = 0.000 

Short Messaging Service Ties   161 0.000 < 0.003 

   Total   500 Difference Is Significant 

   

Negatives 

differences 276   

6) Unstructured Supplementary 
Service Data & 

Positive 
Differences 27 p = 0.000 

   Interactive Voice Response Ties   19 0.000 < 0.003 

   Total   500 Difference Is Significant 

   

Negatives 
differences 141   

7) Banking through mobile 

browser & 

Positive 

Differences 200 p = 0.002 

Interactive Voice Response Ties   159             0.002 < 0.003 

      Total   500 Difference Is Significant 
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(Source: SPSS output, Primary Data) 

      

Negatives 

differences 141   

8) Mobile banking app & Positive Differences 200 p = 0.349 

Interactive Voice Response Ties   159 0.349 > 0.003 

   Total   500 
Difference Is NOT 

Significant 

   

Negatives 

differences 250   

9) Unified Payment Interface & Positive Differences 62 p = 0.000 

Interactive Voice Response Ties   188 0.000 < 0.003 

   Total   500 Difference Is Significant 

   

Negatives 

differences 13   

10) Banking Through Mobile 

Browser & Positive Differences 359 0.000 

Unstructured Supplementary 

Service Data Ties   128 p=0.000 < 0.003 

   Total   500 Difference Is Significant 

   

Negatives 
differences 22   

11) Mobile Banking App & Positive Differences 284 0.000 

Unstructured Supplementary 
Service Data Ties   194 p=0.000 < 0.003 

   Total   500 Difference Is Significant 

   

Negatives 

differences 46   

12) Unified Payment Interface & Positive Differences 148 0.000 

Unstructured Supplementary 

Service Data Ties   306 p=0.000 < 0.003 

   Total   500 Difference Is Significant 

   

Negatives 

differences 129   

13) Mobile Banking App & Positive Differences 46 0.000 

Banking through mobile browser Ties   325 p=0.000 < 0.003 

   Total   500 Difference Is Significant 

   

Negatives 

differences 291   

14) Unified Payment Interface & Positive Differences 11 0.000 

Banking through mobile browser Ties   198 p =0.000 < 0.003 

   Total   500 Difference Is Significant 

   

Negatives 
differences 212   

15) Unified Payment Interface & Positive Differences 14 p = 0.000 

Mobile Banking App Ties   274 p=0.000 < 0.003 

   Total   500 Difference Is Significant 
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5.6.3 Findings from Friedman Test & Sign Test 

From the above analysis we come to know that there is a significant variation among the 

knowledge levels pertaining to method of use for almost all the forms of mobile banking 

except between IVR and Mobile Banking App. The “Friedman Test” and the table of post 

hoc “Sign Test” (Table- 5.23) indicates the fact that there is a huge variation in the 

“knowledge levels” of people pertaining to the “method of use” of various forms of mobile 

banking such that the knowledge level on all pairs of forms of mobile banking are wide apart 

and significantly dissimilar except the knowledge levels on mobile banking through IVR 

and Mobile Application software.  
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5.7-Association of demographic variables with the knowledge on using 

mobile banking for basic needs (Chi-square & Cramer’s V) 

5.7.1 Procedure for categorizing respondents into two group –

Acquainted/Knowledgeable & Unacquainted/Unknowledgeable. 

In order to analyse and examine whether there is any association between demographic 

features of the people in the state with their “knowledge/acquaintance “ on using mobile 

banking for basic needs the study has tried to categorize the respondents in two groups :-     

1) Acquainted (knowledgeable) 2) Unacquainted (unknowledgeable). 

The questionnaire (In Q-3 section B) has provided selected five basic needs which can be 

availed through mobile banking i.e. 1) Balance inquiry 2) Accessing account summary/mini-

statement 3) Fund Transfer to a party or account 4) Bill payment for utilities (electricity etc) 

and 5) Payment for purchases (e.g online shopping). Respondents are asked whether they 

are acquainted (have the knowledge) to fulfil the above needs through any forms/types of 

the mobile banking for which they have to respond in “Yes” of “No”. Score of each 

respondent is based on “Yes” responses. Respondents are categorised based on the cut off 

score decided by the median split approach.  

According to the study conducted De Coster J., Galluci., M & Iselin, A.M (2011) Standard 

median splits can be used to on either continuous or ordinal variables to turn them into 

dichotomous variables (i.e. categorical variables with two groups). This is done by putting 

all cases that are below the median into a “low” groups and all cases that are above the 

median into “high” group. Values exactly at the median can be put into either groups and 

are usually assigned in a way that will make the groups most equivalent in size. According 

to Mac Callum, R.C et al (2002), one common approach is to split the scale at the sample 

median, thereby defining high and low groups on the variable in question; this approach is 

referred to as a median split. Median splits are robust and a viable analytic approach for 

researchers (Iacobucci Dawn et al, 2015). 

The current study calculated the median of scores achieved by the respondents based on 

“Yes” responses. The median came to “2”. Hence using median split respondents with scores 

more than two were categorized as “Acquainted/Knowledgeable” and respondents with 

score < 2 (less than or equal to two) were categorized as “ Unacquainted/unknowledgeable”. 
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In other words based on above criteria respondents with scores 0, 1 & 2 were categorized as 

“unacquainted” and respondents with score 3, 4 & 5 were categorised as “acquainted”. 

5.7.2 Frequency Analysis of Respondents: Acquainted/Unacquainted. 

 

Table-5.24 Details of respondents- Unacquainted and Acquainted 

                                                                                                    

 

 

 

                                                                           (Source: Primary Data) 

Table-5.25 Cross tabulation of User/Non User and Acquainted/Unacquainted. 

 

Unacquainted / 

Unknowledgeable 

Acquainted / 

Knowledgeable       Total 

User Or Non 

User 

User of mobile 

banking 

18 (8%) 215 (92 %) 233 (100%) 

Non-User of mobile 

banking 

261 (98 %) 6 (2%) 267 (100%) 

Total 279 221 500 

                                                                                                       (Source: Primary Data) 

Interpretation: It can be seen from the above table that out of 233 respondent who are users 

of mobile banking only 215 can be categorised as knowledgeable or acquainted towards the 

use of mobile banking this means that there are 18 respondents who are users but not 

acquainted or may not be fully knowledgeable on using mobile banking for various banking 

needs. It may be possible that these 18 users may have the knowledge of using mobile 

banking only for balance enquiry or viewing account statements. On the other hand out of 

267 non-users there are 6 respondents who are acquainted or knowledgeable on the use of 

 Frequency Percent 

Cumulative 

Percent 

Valid Unacquainted / 

Unknowledgeable 

279 55.8 55.8 

acquainted / 

knowledgeable 

221 44.2 100.0 

Total 500 100.0  
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mobile banking. But these 6 respondents as shown in the table are not users of mobile 

banking the possible reasons for this may be security concerns or fear of frauds that may 

arise if the mobile device gets stolen. There may be any other reasons as well. But on the 

whole most of the users (92%) are acquainted/knowledgeable with the use of mobile banking 

and most of the non-users (98%) are unacquainted/unknowledgeable with the use of mobile 

banking.  

5.7.3 Chi-Square Analysis & Cramer’s V (Gender)  

The chi-square test for independence is a non-parametric test used to discover if there is any 

association between two categorical variables. It is also called the Pearson chi-square or the 

chi-square test of association. It is normally used for categorical variables which are either 

ordinal or nominal. In the present study as stated in our objectives we wish to analyse and 

examine whether there is any association between demographic features of the people in the 

state with their knowledge/ acquaintance of using mobile banking for their basic needs. 

Table-5.26 Cross Tabulation of respondent’s gender and knowledge/acquaintance 

on using  mobile banking 

 

Unacquainted / 

Unknowledgeable 

Acquainted / 

Knowledgeable Total 

Respondent's Gender Male 135  (50.4%) 133  (49.6%) 268 

Female 144  (62.1%) 88  (37.9%) 232 

Total 279 221 500 

                                (Source: Primary Data) 

 

Unacquainted /Unknowledgeable                 Acquainted/Knowledgeable 

 

Figure -5.19 Bar Chart displaying acquaintance on using mobile banking based on 

gender.  
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Findings: 

From the above Table 5.26 and Figure 5.19 it is found that knowledge of use of mobile 

banking is more among men as 49.6% of the male respondents are acquainted with the use 

of mobile banking. Compared to this only 37.9% of the female respondents included in the 

study are found to be acquainted. 

Hypothesis Testing: 

H02 (Null Hypothesis): There is “no” significant association between gender of a person and 

knowledge on using mobile banking for basic needs. 

Ha2 (Alternate Hypothesis): There is a significant association between gender of a person and 

knowledge on using mobile banking for basic needs. 

 

Table-5.27 Chi Square Test Statistics 

(Gender and knowledge on using mobile banking for basic needs) 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 6.897a 1 .009 

a. 0 cells (.0%) have expected count less than 5. The minimum 

expected count is 102.54 

                              (Source- Primary Data) 

                    

In order to test the hypothesis we consider the Table-5.27 which shows the SPSS output for 

chi square test of independence. In the table the significance value of Pearson Chi-square 

speaks about the probability of independence for our two categorical variables (i.e. gender 

and acquaintance on use of mobile banking). It tells us whether the variables in our study 

are associated or not. Table-5.27 shows that Pearson chi-square ( χ2) = 6.897 with p=0.009. 

Since p (0.009) < 0.005 we can say that there is statistically significant association between 

gender and knowledge on using mobile banking. Thus we reject the null hypothesis and 

accept the alternate hypothesis. 

https://en.wikipedia.org/wiki/Chi_(letter)
https://en.wikipedia.org/wiki/Chi_(letter)
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Cramer’s V (Strength of association-gender & knowledge on m-banking use)  

Chi-square says that there is a significant association between the variables, but it does not 

say how significant and strong the association is. Cramer’s V is the post hoc test to give this 

additional information. Cramer’s V is a measure of strength of association between variables 

giving a value between 0 to +1. (Cramer.H, 1946). Close to 1 indicates strong relationship 

whereas close to zero indicates weak relationship. 

 

Table-5.28 Cramer’s V (Gender and Knowledge on using mobile banking) 

 

 

 

         

                                                                                  (Source: Primary Data)   

 

It can be seen in the above Table-5.28 that value of Cramer’s V is 0.117 at p=0.009 which 

shows that there is an association between gender and knowledge on using mobile banking 

but the strength of association is weak (i.e. 0.117). 

 

 

 

 

 

 

 

 

 

 

 

 

 Value  Significance 

 Cramer's V .117 .009 

No of Valid Cases 500  
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5.7.4 Chi-Square Analysis & Cramer’s V (Age) 

 

Table-5.29 Cross Tabulation of respondent’s “age” and knowledge/acquaintance  

on using mobile banking 

 

 

 

 

 

 

 

 

                                                                                                                 (Source: Primary Data) 

 

Unacquainted /Unknowledgeable                 Acquainted/Knowledgeable 

Figure -5.20 Bar Chart displaying knowledge on using mobile banking & 

respondent’s “age”. 

Findings: It can be found from the above Table 5.29 and Figure 5.20 that majority of the 

respondents in the age group 56-75 years are unacquainted (76.5%) with mobile banking use 

followed by those in the age group of 46-55 years (i.e 71.1%) 

 

Unacquainted / 

Unknowledgeable 

acquainted / 

knowledgeable  

Age of the respondent 18-25 years 46 (63.0%) 27 (37.0%) 73 

26-35 years 56 (39.2%) 87 (60.8%) 143 

36-45 years 69 (50.7%) 67 (49.3%) 136 

46-55 years 69 (71.1%) 28 (28.9%) 97 

56-75 years 39 (76.5%) 12 (23.5%) 51 

Total 279 221 500 
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Hypothesis Testing: 

H03 (Null Hypothesis): There is “no” significant association between age of the person and 

knowledge on using mobile banking for basic needs. 

Ha3 (Alternate Hypothesis): There is a significant association between age of the person and 

knowledge on using mobile banking for basic needs. 

Table-5.30 Chi Square Test Statistics 

(“Age” of the person and knowledge on using mobile banking for basic needs) 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 37.090a 4 .000 

a. 0 cells (.0%) have expected count less than 5. The minimum 

expected count is 22.54. 

                             (Source: Primary Data) 

Table-5.30 shows that Pearson chi-square (χ2) = 37.090 with p=0.000.                                      

Since p (0.000) < 0.005 we can say that there is statistically significant association between 

age of the person and knowledge on using mobile banking. Thus we reject the null hypothesis 

and accept the alternate hypothesis. 

 

Table-5.31 Cramer’s V (Age and Knowledge on using Mobile Banking) 

 

 

 

 

 

We can see in the above table-5.31 that value of Cramer’s V is 0.272 at p=0.000 which shows 

that there is an association between age and knowledge on using mobile banking and the 

strength of association is medium (i.e. 0.272). 

 

 

 Value Significance 

 Cramer's V .272 .000 

 No of Valid Cases 500  

https://en.wikipedia.org/wiki/Chi_(letter)
https://en.wikipedia.org/wiki/Chi_(letter)
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5.7.5 Chi-Square Analysis & Cramer’s V (Education)  

Table-5.32 Cross Tabulation of respondent’s “education” and 

knowledge/acquaintance on using mobile banking 

 

Unacquainted / 

Unknowledgeable 

acquainted / 

knowledgeable Total 

Education of the 

respondent 

Undergraduate 71 (71.7%) 28 (28.3%) 99 

Graduate 146 (58.2%) 105 (41.8%) 251 

Post Graduate 62 (42.2%) 88 (57.8%) 150 

Total 279 221 500 

                                                                                                               (Source: Primary Data) 

 

 

 

Unacquainted /Unknowledgeable                 Acquainted/Knowledgeable 

 

Figure -5.21 Bar Chart displaying knowledge on using mobile banking and 

“education” of the respondent. 

Findings: Unacquaintance of use of mobile banking is largely found in undergraduate 

respondents included in the study. 71.7% of the undergraduate respondents are unacquainted 

with the use of mobile banking. However acquaintance is high among graduate respondents 

compared to post graduate respondents. 

 



Chapter-5 Analysis & Interpretation 

 

86 
 

Hypothesis Testing: 

H04 (Null Hypothesis): There is “no” significant association between education of the person 

and knowledge on using mobile banking for basic needs. 

Ha4 (Alternate Hypothesis) : There is a significant association between education of the person 

and knowledge on using mobile banking for basic needs 

 

Table-5.33 Chi Square Test Statistic 

(“Education” of the person and knowledge on using mobile banking) 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 23.468a 2 .000 

a. 2 cells (25.0%) have expected count less than 5. The minimum 

expected count is 1.33. 

      (Source: SPSS Output, Primary Data) 

 

Table-5.33 shows that Pearson chi-square ( χ2) = 23.468 with p=0.000. Since                                  

p (0.000) < 0.005 we can say that there is statistically significant association between 

education of the person and knowledge on using mobile banking. Thus we reject the null 

hypothesis and accept the alternate hypothesis. 

 

Table-5.34 Cramer’s V (Education and knowledge on using mobile banking) 

 

 

 

 

 

We can see in the above Table-5.34 that the value of Cramer’s V is 0.217 at p=0.000 which 

shows that there is an association between education and knowledge on using mobile 

banking and the strength of association is medium (i.e 0.217). 

 

 

 Value 

Approximate 

Significance 

 Cramer's V .217 .000 

No of  Valid Cases 500  

https://en.wikipedia.org/wiki/Chi_(letter)
https://en.wikipedia.org/wiki/Chi_(letter)
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5.7.6 Chi-Square Analysis & Cramer’s V (Employment/Profession)  

Table 5.35 Cross Tabulation of respondent’s “employment/profession” and 

knowledge/acquaintance on using mobile banking 

 

 

Unacquainted / 

Unknowledgeable 

acquainted / 

knowledgeable    Total 

 

 

Employment/Profession 

Student 38 (88.4%) 6 (11.6%) 44 

Housewife 31 (53.4%) 27 (46.6%) 58 

Service 104 (48.8%) 109 (51.2%) 213 

Retired 31 (72.1%) 10 (27.9%) 41 

Business/Self-employed 61 (51.7%) 57 (48.3%) 118 

Unemployed/Looking for 

a job 

14 (56.0%) 12 (44.0%) 26 

Total 279 221 500 

                    (Source: Primary Data) 

 

Figure -5.22 Bar Chart displaying knowledge on using mobile banking based on 

“employment/profession” of the respondent. 
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Findings: It is surprising to note that majority of the students respondents included in the 

study are unacquainted with mobile banking use (i.e. 88.4%) followed by retired respondents 

among whom 72.1% are unacquainted. 

Hypothesis Testing: 

H05: There is “no” significant association between employment/profession of the person 

and knowledge on using mobile banking for basic needs. 

Ha5: There is a significant association between employment/profession of the person and 

knowledge on using mobile banking for basic needs. 

Table-5.36 Chi Square Test Statistics 

(“Employment/profession” of the person and knowledge on using mobile banking) 

 Value df 

Asymptotic 

Significance 

(2-sided) 

Pearson Chi-Square 28.365a 5 .000 

a. 0 cells (0.0%) have expected count less than 5. The minimum 

expected count is 11.05. 

                                                                            (Source SPSS Output: Primary Data) 

Table-5.36 shows that Pearson chi-square ( χ2) = 28.365 with p=0.000. Since                                  

p (0.000) < 0.005 we can say that there is statistically significant association between 

employment/profession of the person and knowledge on using mobile banking. Thus we 

reject the null hypothesis and accept the alternate hypothesis. 

Table-5.37 Cramer’s V 

(Employment/Profession and knowledge on using mobile banking) 

 Value 

Approximate 

Significance 

 Cramer's V .238 .000 

No of Valid Cases 500  

                                                                       (Source: SPSS Data, Primary Output) 

We can see in the above Table-5.37 that the value of Cramer’s V is 0.238 at p=0.000 which 

shows that there is an association between employment/profession and knowledge on using 

mobile banking and the strength of association is medium (i.e 0.238). 

https://en.wikipedia.org/wiki/Chi_(letter)
https://en.wikipedia.org/wiki/Chi_(letter)
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5.8 Analysis of difference in use of alternative banking channels by users 

and non-users of mobile banking. (Mann Whitney U) 

5.8.1   Purpose of the analysis: 

Based on the objective specified in the study the current analysis is employed to find the 

difference and the “significance” of the difference in the use of alternative banking channels 

like ATM, Cheque, Credit/Debit Cards(for purchases), Visiting the branch for banking and 

Internet Banking via laptop/pc by  users and non-users of mobile banking  

5.8.2 Dependency of User and Non-user of Mobile Banking on Internet Banking via 

Laptop/PC: (frequency analysis) 

Table-5.38 Use of Internet Banking (via Laptop/PC) by Users of Mobile Banking  

Use of internet banking 

during a month Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid "0 times" 16 6.9 6.9 6.9 

"1 to 3 times" 139 59.7 59.7 66.5 

"4 to 8 times" 64 27.5 27.5 94.0 

"9 to 15 times" 14 6.0 6.0 100.0 

Total (Users) 233 100.0 100.0  

                                                                                           (Source : Primary Data) 

Table-5.39 Use of Internet Banking (via Laptop/PC) by Non-Users of Mobile Banking  

Use of internet banking 

during a month Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid "0 times" 172 64.4 64.4 64.4 

"1 to 3 times" 59 22.1 22.1 86.5 

"4 to 8 times" 33 12.4 12.4 98.9 

"9 to 15 times" 3 1.1 1.1 100.0 

Total (Non-users) 267 100.0 100.0  

                         (Source: Primary Data ) 
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Figure-5.23 Bar Chart displaying percentage of monthly use of internet banking via 

laptop/pc by “users” of mobile banking 

 

 

 

Figure-5.24 Bar Chart displaying percentage of monthly use of internet banking via 

laptop/pc by “non-users” of mobile banking 

 

 

Interpretation: The above charts indicates that non-users of mobile banking rely less on 

internet banking via laptop/PC compared to users of mobile banking. It may be because of 

lack of knowledge on internet banking by non-users of mobile banking. 
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5.8.3 Mann Whitney U Test to find if difference is significant: (Internet Banking via 

Laptop/PC)  

Since the data under this section is not normally distributed we use the Mann Whitney U 

Test which is a non-parametric test that can be used to determine if there are statistically 

significant differences between two groups of an independent variables (i.e Users & Non-

Users of mobile banking) on a continuous or ordinal dependent variable (i.e. Use of a 

specified alternate banking channel).  

Hypothesis 

H06 (Null Hypothesis): There is “no” significant difference between users and non-users of 

mobile banking in terms of monthly usage of internet banking via laptop/pc. 

Ha6 (Alternate Hypothesis): There is significant difference between users and non-users of 

mobile banking in terms of monthly usage of internet banking via laptop/pc. 

 

Table: 5.40 Mann Whitney U Test Statistics (Internet Banking via Laptop/PC) 

 

   Banking channel 

User Or 

NonUser N 

Mean 

Rank 

Sum of 

Ranks 

Asymp.Sig. 

(2-tailed) 

Internet Banking Via 

Laptop/PC 

User 233 327.05 76203 “Significant” 

Non-User 267 183.70 49048 p = 0.000 

Total 500    

                                                 (Source: SPSS output, Primary Data) 

 

The Mann Whitney U test shows that there is statistically significant difference in the use 

of internet banking by users and non-users as p (0.000) < 0.05 with mean rank of 327.05 for 

a user of mobile banking and a mean rank of 183.70 for a non-user of mobile banking. Thus 

we reject the null hypothesis and accept the alternative hypothesis.  
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5.8.4 Dependency of User and Non-user of Mobile Banking on Credit/Debit card 

physically for purchases & payments (frequency analysis). 

Table-5.41 Use of Credit card/Debit physically for purchases & payments by Users of 

Mobile Banking in a month. 

 

Use of credit/debit card in a 

month Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid "1 to 3 times" 28 12.0 12.0 12.0 

"4 to 8 times" 94 40.3 40.3 52.4 

"9 to 15 times" 84 36.1 36.1 88.4 

"16 to 20 times" 27 11.6 11.6 100.0 

Total 233 100.0 100.0  

         (Source: Primary Data) 

 

 

Table-5.42 Use of Credit card/Debit card physically for purchases & payments by 

non-users of Mobile Banking in a month. 

 

Use of credit/debit card in a 

month Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid "0 times" 28 10.5 10.5 10.5 

"1 to 3 times" 59 22.1 22.1 32.6 

"4 to 8 times" 90 33.7 33.7 66.3 

"9 to 15 times" 65 24.3 24.3 90.6 

"16 to 20 times" 25 9.4 9.4 100.0 

Total 267 100.0 100.0  

         (Source: Primary Data) 
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Figure-5.25 Bar Chart displaying percentage of monthly use of debit/credit card 

physically for purchases & payments by “users and non-users of mobile banking”. 

From the above chart it is clear that there is difference in pattern of use of credit/debit card 

by users and non-users of mobile banking in a month. 

5.8.5 Mann Whitney U Test to find if difference is significant: (Credit/Debit cards) 

H07: There is “no” significant difference between users and non-users of mobile banking in 

terms of monthly usage of credit/debit card physically for purchases & payments. 

Ha7: There is a significant difference between users and non-user of mobile banking in 

terms of monthly usage of credit/debit card physically for purchases and payments. 

 

Table: 5.43 Mann Whitney U Test Statistics (Credit/Debit Card) 

 

User Or NonUser N Mean Rank Sum of Ranks 

Asymp.Sig. 

(2-tailed) 

Credit/Debit Card User 233 282.18 65748.50 “Significant” 

Non-User 267 222.85 59501.50 p= 0.000 

Total 500    

                    (Source: SPSS output, Primary Data) 

The Mann Whitney U test shows that there is statistically significant difference in the 

physical use of Credit/Debit Card by users and non-users as p (0.000) < 0.05 with mean rank 

of 282.18 for a user of mobile banking and a mean rank of 222.85 for a non-user of mobile 

banking. Thus we reject the null hypothesis and accept the alternative hypothesis. 
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5.8.6 Dependency of User and Non-user of Mobile Banking on ATM (frequency 

analysis) 

Table-5.44 Use of ATM by Users of Mobile Banking in a month 

Use of ATM in a month Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid "1 to 3 times" 42 18.0 18.0 18.0 

"4 to 8 times" 137 58.8 58.8 76.8 

"9 to 15 times" 54 23.2 21.5 98.3 

Total 233 100.0 100.0  

             (Source: Primary Data) 

 

Table-5.45 Use of ATM by Non-Users of Mobile Banking in a month. 

Use of ATM in a month Frequency Percent Valid Percent 

Cumulative 

Percent 

 

 Valid 

"0 times” 6 2.2 2.2 2.2 

“1 to 3 times” 40 15.0 15.0 17.2 

"4 to 8 times" 96 36.0 36.0 53.2 

"9 to 15 times" 125 46.8 46.8 100.0 

Total 267 100.00 100.0  

                        (Source : Primary Data) 

 

 

Figure-5.26 Bar Chart- Use of ATM by users & non users of mobile banking  

 

Figure -5.26 clearly indicates that non-users of mobile banking rely more on ATM in a 

month than users of mobile banking. 
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5.8.7 Mann Whitney U Test to find if difference is significant: (use of ATM) 

H08 (Null Hypothesis): There is “no” significant difference between users and non-users of 

mobile banking in terms of monthly usage of ATM. 

Ha8 (Alternate Hypothesis): There is a significant difference between users and non-user of 

mobile banking in terms of monthly usage of ATM. 

 

Table: 5.46 Mann Whitney U Test Statistics- (Use of ATM) 

 User Or 

NonUser N Mean Rank Sum of Ranks 

Asymp.Sig. 

(2-tailed) 

ATM-

withdrawal/deposit/other 

facilities 

User 233 224.35 52274.00 “Significant” 

Non-User 267 273.32 72976.00 p = 0.000 

Total 500    

                      (Source: SPSS output, Primary Data) 

The Mann Whitney U test shows that there is statistically significant difference in the use 

of ATM by user and non-users of mobile banking as p (0.000) < 0.05  with mean rank of 

224.35 for a user of mobile banking and a mean rank of 273.32 for a non-user of mobile 

banking. Thus the study rejects the null hypothesis and accepts the alternative 

hypothesis. 
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5.8.8 Dependency of User and Non-users of Mobile Banking on Cheques. (Frequency 

analysis) 

Table-5.47   Use of cheques by Users of Mobile Banking in a month. 

Use of cheques in a month Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid "0 times" 139 59.7 59.7 59.7 

"1 to 3 times" 90 38.6 38.6 98.3 

"4 to 8 times" 4 1.7 1.7 100.0 

Total 233 100.0 100.0  

        (Source: Primary Data) 

 

Table-5.48   Use of cheques by Non-Users of Mobile Banking in a month. 

Use of cheques in a month Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid "0 times" 106 39.7 39.7 39.7 

"1 to 3 times" 155 58.1 58.1 97.8 

"4 to 8 times" 6 2.2 2.2 100.0 

Total 267 100.0 100.0  

        (Source: Primary Data) 

 

 

Figure-5.27   Bar Chart displaying percentage of monthly use of cheques by  

“users and non-users of mobile banking 

From the above charts it can be seen that non-users of mobile banking rely more on cheques 

than users of mobile banking. 
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5.8.9 Mann Whitney U Test to find if difference is significant: (Use of cheques) 

H09 (Null Hypothesis): There is “no” significant difference between users and non-users of 

mobile banking in terms of monthly usage of cheques. 

Ha9 (Alternate Hypothesis): There is a significant difference between users and non-user of 

mobile banking in terms of monthly usage of cheques. 

 

Table: 5.49  Mann Whitney U Test Statistics – Use of Cheques 

 

User Or NonUser N Mean Rank Sum of Ranks 

Asymp.Sig 

(2-tailed) 

Cheques User 233 224.03 52199.00 “Significant” 

Non-User 267 273.60 73051.00 p = 0.000 

Total 500    

      (Source: SPSS output, Primary Data) 

The Mann-Whitney U test shows that there is statistically significant difference in the use 

of cheques by user and non-users as p (0.000) < 0.05 with mean rank of 224.03 for a user of 

mobile banking and a mean rank of 273.60 for a non-user of mobile banking. Thus we reject 

the null hypothesis and accept the alternative Hypothesis. 
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5.8.10 Dependency of User and Non-users of Mobile Banking on visiting the branch to 

avail banking facilities. (Frequency analysis) 

Table-5.50 Frequency of “visiting the bank branch” for banking by users of          

mobile banking in a month. 

Visiting branch in a 

month for banking Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid "0 times" 144 61.8 61.8 61.8 

"1 to 3 times" 58 24.9 24.9 86.7 

"4 to 8 times" 25 10.7 10.7 97.4 

"9 to 15 times" 6 2.6 2.6 100.0 

Total 233 100.0 100.0  

                                    (Source: Primary Data) 

Table-5.51 Frequency of “visiting the bank branch” for banking by non-users of 

mobile banking in a month. 

Visiting the branch for banking activities 

Visiting branch in a 

month for banking Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid "0 times" 106 39.7 39.7 39.7 

"1 to 3 times" 113 42.3 42.3 82.0 

"4 to 8 times" 48 18.0 18.0 100.0 

Total 267 100.0 100.0  

                                                                   (Source: Primary data) 

 

 

Figure-5.28 Bar Chart displaying frequency percentage of “visiting the bank branch” 

for banking by users and non-users of Mobile Banking. 
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5.8.11 Mann Whitney U Test to find if difference is significant: (Branch banking) 

H010 (Null Hypothesis): There is “no” significant difference between users and non-users of 

mobile banking in terms of monthly visit to bank for banking facilities. 

Ha10 (Alternate Hypothesis): There is a significant difference between users and non-user of 

mobile banking in terms of monthly visit to bank for banking facilities. 

 

                    Table: 5.52   Mann Whitney U Test Statistics –Branch 

banking                                         

 

 User Or 

NonUser N 

Mean 

Rank 

Sum of 

Ranks 

Asymp. Sig. 

(2-tailed) 

Visiting the branch for 

banking activities 

User 233 223.15 51995.00 “Significant” 

Non-User 267 274.36 73255.00 p = 0.000 

Total 500    

       (Source: SPSS output, Primary data) 

 

The Mann Whitney U test shows that there is statistically significant difference in the use 

of branch banking (visiting branch for banking activities) by user and non-users as                     

p (0.000) < 0.05 with mean rank of 223.15 for a user of mobile banking and a mean rank of 

274.36 for a non-user of mobile banking. Thus we reject the null hypothesis and accept 

the alternative hypothesis. 

 

Interpretation: 

We carried out both frequency analysis and Mann Whitney U Test to know whether there is 

any significant difference in the use of alternative banking channels by users and non-users 

of mobile banking. It is worth noting that significant difference was noted in the usage 

pattern of users and non-users for all alternative channels of banking available in the state.  
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5.9 Relationship of usage of mobile banking with the usage of other 

alternative banking channels. 

The current study makes use of Spearman correlation coefficient (since the data to be tested 

is not normally distributed) in order to know whether there is any statistically significant 

relationship between use of mobile banking and use of alternative banking channels. The 

Spearman correlation coefficient is a non-parametric measure of the strength and direction 

of association that exist between two variables measured on at least an ordinal scale. For e.g 

performance in an exam and time spent on revising. (Graham Hole Research Skills; 

https://statistics.laerd.com/spss-tutorials/spearmans-rank-order-correlation-using-spss-

statistics.php). In the present section we use the data from users of mobile banking (as non-

users do not use mobile banking) and test the relationship between two variables that is usage 

of mobile banking and usage of each one of alternative banking channels and each of these 

variables are measured on the frequency of their use in a given month.  

 

5.9.1 Spearman Correlation test Relationship of usage of mobile banking with the usage 

of internet banking via laptop/pc.  

H011 (Null Hypothesis): There is “no” significant relationship between usage of mobile 

banking and the usage of internet banking via laptop/pc.  

Ha11 (Alternate Hypothesis): There is a significant relationship between usage of mobile 

banking and the usage of internet banking via laptop/pc 

Table-5.53 Spearman correlation of use of m-banking and internet banking via laptop/pc. 

 

Mobile 

Banking 

Internet Banking Via 

Laptop/PC 

Spearman's rho Mobile Banking Correlation 

Coefficient 

1.000 -.143* 

Sig. (2-tailed)  .029 

N 233 233 

Internet Banking 

 Via Laptop/PC 

Correlation 

Coefficient 

-.143* 1.000 

Sig. (2-tailed) .029  

N 233 233 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Interpretation: At p= 0.029 (p< 0.05) null hypothesis is rejected and alternate hypothesis 

is accepted. This means there is statistically significant relationship between use of mobile 

banking and internet banking. The relationship is negative (-0.143) as shown in Table-5.53 

with p=0.029 which is less than 0.05. The negative correlation coefficient (-0.143) indicates 

that with the increase in use of mobile banking the use of internet banking has decreased. 

This shows that as respondents increase their dependency on mobile banking their 

dependency on internet banking via laptop/pc decreases. 

5.9.2 Spearman Correlation Test to study the relationship of usage of mobile banking 

with the use of credit/debit card physically for purchases & payments. 

H012 (Null Hypothesis): There is “no” significant relationship between usage of mobile 

banking with the usage of credit/debit card physically for purchases and payments. 

Ha12 (Alternate Hypothesis): There is a significant relationship between usage of mobile 

banking with the usage of credit/debit card physically for purchases and payments. 

Table-5.54 Spearman correlation coefficient of use of mobile banking and physical 

use of credit/debit card for purchases & payments. 

Correlations 

 

Mobile 

Banking 

Credit/Debit 

Card 

Spearman's rho Mobile Banking Correlation 

Coefficient 

1.000 .095 

Sig. (2-tailed)  .148 

N 233 233 

Credit/Debit Card Correlation 

Coefficient 

.095 1.000 

Sig. (2-tailed) .148  

N 233 233 

               (Source: SPSS output, Primary Data) 

Interpretation: The output of Spearman Rank-Order Correlation Test displayed in Table-

5.54 shows that null hypothesis cannot be rejected  since p=0.148 (0.148 >0.05) Thus no 

significant relationship exist between usage of mobile banking and physical use of 

credit/debit card for purchases and payment. 
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5.9.3 Spearman Correlation Test to study the relationship of usage of mobile banking 

with that of using ATM for banking facilities. 

H013 (Null Hypothesis): There is “no” significant relationship between usage of mobile 

banking with that of using ATM for banking facilities. 

Ha13 (Alternate Hypothesis): There is a significant relationship between usage of mobile 

banking with that of using ATM for banking facilities. 

Table-5.55 Spearman correlation coefficient and test statistics of use of mobile 

banking with that of using ATM for banking facilities. 

 

Mobile 

Banking 

ATM-

withdrawal

/deposit/oth

er facilities 

Spearman's rho Mobile Banking Correlation 

Coefficient 

1.000 -.180** 

Sig. (2-tailed)  .006 

N 233 233 

ATM-

withdrawal/deposit/other 

facilities 

Correlation 

Coefficient 

-.180** 1.000 

Sig. (2-tailed) .006  

N 233 233 

**. Correlation is significant at the 0.01 level (2-tailed). 

          (Source: SPSS output, Primary Data) 

Interpretation: 

Since p =0.006 (0.006< 0.05) H0 is rejected and H1 is accepted. This means there is 

statistically significant relationship between usage of mobile banking with that of using 

ATM for banking facilities. The relationship is negative (-0.180) as shown in Table-5.55 

with p=0.006 which is less than 0.05. The negative correlation coefficient (-0.180) indicates 

that with the increase in usage of mobile banking the use of ATM for banking facilities has 

decreased. This finding is very indicative as it clearly indicates that as respondents increase 

their dependency on mobile banking their dependency ATM decreases.  
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5.9.4 Spearman Correlation Test to study the relationship of usage of mobile banking 

with that of using cheques for banking. 

H014 (Null Hypothesis): There is “no” significant relationship between usage of mobile 

banking with that of using cheques for banking. 

Ha14 (Alternate Hypothesis): There is a significant relationship between usage of mobile 

banking with that of using cheques for banking. 

Table-5.56 Spearman correlation coefficient and test statistics of use of mobile 

banking with that of using cheques for banking. 

 

Mobile 

Banking Cheques 

Spearman's rho Mobile Banking Correlation 

Coefficient 

1.000 .028 

Sig. (2-tailed)  .668 

N 233 233 

Cheques Correlation 

Coefficient 

.028 1.000 

Sig. (2-tailed) .668  

N 233 233 

              Source: SPSS output, Primary Data) 

Interpretation: 

The output of Spearman Correlation Test displayed in Table-5.56 shows that null hypothesis 

cannot be rejected since p=0.668 (0.668 > 0.05). Thus no significant relationship between 

use of mobile banking with that of using cheques for banking purposes. 
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5.9.5 Spearman Correlation Test to study the relationship of usage of mobile banking 

with that of visiting the branch for banking purposes. 

H015 (Null Hypothesis): There is “no” significant relationship between usage of mobile 

banking with that of visiting the branch for banking purposes. 

Ha15 (Alternate Hypothesis): There is a significant relationship between usage of mobile 

banking with that of visiting the branch for banking purposes. 

Table-5.57 Spearman correlation coefficient of use of mobile banking with that of 

visiting the branch for banking purposes. 

 

Mobile 

Banking 

Visiting the 

branch for 

banking 

activities 

Spearman's rho Mobile Banking Correlation Coefficient 1.000 .123 

Sig. (2-tailed) . .062 

N 233 233 

Visiting the branch for 

banking activities 

Correlation Coefficient .123 1.000 

Sig. (2-tailed) .062 . 

N 233 233 

 

Interpretation: 

The output of Spearman Correlation Test displayed in Table-5.57 shows that null hypothesis 

cannot be rejected since p=0.062 (0.062 > 0.05). Thus no significant relationship exist 

between use of mobile banking and visiting the branch for banking activities. 
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5.10 Discriminant Analysis 

5.10.1 Concept: 

According to Kothari, C.R and Garg, G.(2014) discriminant analysis is the technique to 

discriminate between two or more mutually exclusive and exhaustive groups on the basis of 

some explanatory variables. These groups are known as a-priori. 

Discriminant Analysis may be used for two objectives, either we want to assess the adequacy 

of classification, given the group membership of the object under the study or we wish to 

assign objects to one of the (known) group of objects (Petra Nass, 1999). Discriminant 

Analysis, answers the questions: - Can a combination of variables be used to predict group 

membership? Usually, several variables are included in a study to see which one contributes 

to the discrimination between groups. (Poulsen, J & French, A., 2003) Thus the purpose of 

discriminant analysis is to investigate differences between groups on the basis of attributes 

of the cases indicating which attributes contribute most to group separation. 

5.10.2 Use of Discriminant Analysis in the Current Study: 

In this study we have identified ten abstract independent variables/features pertaining to 

mobile banking which may influence the decision of a person towards adopting or not 

adopting the service of mobile banking. These variables are identified based on extensive 

literature survey and information gathered by the study of current facts and circumstances 

revolving around the service of mobile banking especially relating to those features which 

are individual oriented and non-technical in nature. Table-5.58 provides the references from 

which variables (features) for the study were identified.   

Respondents are provided with a brief note about each of the features by its side in the 

questionnaire itself so that the respondent obtains clarity for giving their responses. We have 

asked the respondents including both users and non-users of mobile banking to rate these 

features on a scale of one to five so that we are able to identify a pattern of rating 

distinguishing a user from a non-user. Section “D” in our questionnaire has been designed 

to serve this purpose. After collecting the responses pertaining to the above from our sample 

of 500 respondents we have subjected the data to discriminant analysis through SPSS. This 
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section relates to Section-D of the questionnaire for which Cronbach’s Alpha was calculated 

to check the internal consistency during the pilot study and it came to 0.810. 

Table: 5.58 Studies which aided the identification of features of mobile banking for 

discriminant analysis. 

Discriminating Features of Mobile 

Banking 

References (arranged in the order they are 

referred in the chapter of literature review) 

 

 

Mobility 

• C.S Yu, (2011) 

• Liu, G.S & Tai, P.H, (2015) 

• Keen, P and Macintosh, R, (2011) 

• Michael Reh ,(2015) 

• F.S Wu & Y.S. Yen (2014) 

• Anckar, B. and D’Incau, D, (2002) 

 

 

 

Accessibility 

• Villers, (2012) 

• Parsuraman, (2002) 

• Prasansha, K, (2015) 

• Asfour H.K & Haddad, S.I (2014) 

• Mwedwa, A.M., Makokha, E.N & 

Namusonge, G.S (2015) 

 

 

 

Ease of Use 

• Davis (1989) 

• (Legris,P.,Ingham,J.,& Collerette, P, 

(2003). 

• Jeong B.K & Yoon, T.E (2013 

• Alsoufi.A & Hayat.A (2014) 

• Irene Govender (2014) 

 

 

 

Cost of Transaction 

• Khan, K, (2014) 

• Techakittiroj,R & Chansaenroj, P, (2015) 

• Mallat (2007) 

• Luarn and Lin (2005) 

• Dash.M et all (2014) 

 

 

                       

                    Time Saving 

 

 

• Ndumba, H.W & Willy M, (2014) 

• Jeong, B.K & Yoon T.E, (2013) 

• Khan, K, (2014) 

• Sohel, S,M, (2014) 

• Lukannen, (2005) 

 

 

                              Contd… 

                         

https://www.tandfonline.com/doi/full/10.1080/23311975.2017.1392273
https://www.tandfonline.com/doi/full/10.1080/23311975.2017.1392273
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Discriminating  Features                          References 

 

 

Language/ Medium Offered 

• Vijay M Kumbar, (2011) 

• Joshi, S.P & Salim S.K, (2013) 

• Zarifopoulos, M & Economides,A, 

(2009) 

• Shah,K & Naik,D, (2015) 

• Vishal Goyal et.al, (2012) 

 

 

Security of Transaction 

• Narendiran, R et al, (2008) 

• Yang, D et al, (2010) 

• Elkhodr et al, (2012) 

• Lee,H.,Zhang,Yu & Chen, L.K, (2013) 

• Wu He & Shen J, (2015) 

 

 

Grievance Redressal 

• Mishra,S and Mishra R.N, (2012) 

• Dash. M et al, (2014) 

• Chandran, R, (2014) 

 

 

 

Available source to educate on use 

• Corritore, Kracher & Wiedenbeck, 

(2003) 

• Laforet& Li, (2005)  

• Servon, & Kaestner, (2008) 

• Joshi, S.P & Salim, M.A, (2013) 

• Wadhe,A & Shamrao, G, (2013) 

 

 

Coverage of banking needs 

 

• Driga.I & Issac.C, (2014) 

• Kamakodi, N & Khan, B.A, 2008) 

• Nathallia Babrovich, (2016) 

 

It is interesting to note that many studies brought out the variables and features which are 

responsible for adopting mobile banking. Most of the studies were conducted only to identify 

the factors or features. But almost none of the studies in the area of mobile banking were 

conducted to find out the degree of influence a particular feature places on the individual 

thereby contributing towards group separation of a user and a non-user. A research gap was 

thus identified to know the significance of the features and their contribution towards group 

separation of a user and non-user and thereby to bring out the more influential feature from 

the less influential one. The result of such an analysis will not only throw more light in the 

area of mobile baking but will also provide a valuable input to banks by giving them an idea 

of which feature is more significant in influencing the customer as a result of which they 

may direct their  efforts to optimize and improvise those features. 
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5.10.3 Explanation of features (independent variables) of mobile banking identified for 

the study are as follows: 

1) Mobility: Mobility is one of the features of mobile banking which pertains to its 

ability to move or be moved freely and easily along with the mobile device. It is 

claimed that the service of mobile banking can be availed irrespective of the place in 

which the customer is present. Thus a group of individuals who very strongly feel 

positive about this feature of mobile banking may give a higher score to the same. 

On the other hand there may be individuals who feel they might have to experience 

problems in using the services at different locations due to various factors like 

network connectivity or other issues and  may therefore not completely agree with 

the presence of this feature and may give it a lower score. 

 

2) Accessibility: Accessibility refers to the quality of being easy to obtain or access. 

Accessibility in case of mobile banking refers to its capability of being accessible to 

customers easily round the clock. This feature of mobile banking is widely 

propagated by the banks. Accessibility of mobile banking depends on various factors 

like the kind of mobile device, the banks, network connectivity by the service 

provider, the banks server, the software application in the mobile etc. There might 

be a group of customers who may have very rarely experienced any issues in gaining 

access to mobile banking and therefore may give a higher score to this feature of 

accessibility on the other hand there might be a group who feel access to service is 

difficult on some occasions and may give it a lower score. 

 

3) Ease of Use: This feature of mobile banking refers to how easily the service can used 

once it is availed by the individual without putting in much effort. Thus it pertains to 

how easily a customer can execute a demand for availing a banking service with the 

help of mobile banking. Executing or requesting a particular banking service through 

mobile banking requires a set of predefined steps and commands. In case of 

requesting a service through mobile banking the customer may be asked to type in 

details like account number, IFSC code which some respondents may find it difficult 

and time consuming. In case of requesting a service through mobile SMS the 

customer may be required to remember a syntax or a predefined form of sending a 
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request based on his banking need. While a group of customers may feel it is easy to 

execute a banking transaction through mobile banking another group may find it 

tough. This feature of “ease of use” can be thus tested to know its significance upon 

a person’s decision to opt or not to opt for the service. 

 

4) Cost of transaction: The feature of cost of transaction in case of mobile banking is 

usually propagated by banks to be relatively affordable and low. But how does a 

customer perceive this cost is something which is relative to him/her. The cost of 

transaction through mobile banking includes not only the bank charges but also the 

part of charges levied by the service network provider including a relative fraction 

of cost of investment in the mobile device because without the device the service 

cannot be availed. Based on each ones predicament they may either have a positive 

view about the cost (assuming it to be low & affordable) and on the other hand others 

may have a negative view about the same. 

 

5) Time Saving: This feature of mobile banking refers to what extent the service is 

successful in saving the valuable time of the individual by causing him to undertake 

in banking transaction on his mobile. Now when an individual feels that he is able to 

meet his banking needs instantly with the help of mobile banking he may give a 

higher score to this feature. Customer may have to overcome issues related to errors, 

commands, network problems etc. while trying to undertake a banking transaction 

through mobile. Many a times the if the internet connection is weak the customer 

may get logged out from his browsing session on the banks website after stipulated 

time and again he may be required to put in all the details for undertaking a 

transaction. An individual who strongly feels the presence of these issue may not 

fully accept the feature of “time saving” and may provide the same with a lower 

score. 

 

6) Language or medium offered: The standard common language that is used in 

majority of the mobile banking apps, syntax or commands etc is English or Hindi. 

Very few selected banks in the country have launched mobile banking apps in local 

languages other than English or Hindi. Thus a common man who belongs to 
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particular state or region in order to use mobile banking service must be able to at 

least read and understand either English or Hindi if his bank is not providing the 

service in local language. It is wrong to assume that all people in the population are 

capable to follow the language medium that is offered. It is essential to evaluate the 

feature of ‘language offered” to know how comfortable the people are with the 

language that is offered for mobile banking service. So while a person who is 

comfortable and content with the language that is offered to him by his bank for the 

service may give a higher score to the feature whereas a person who is not conversant 

with the language offered may give a lower score. 

 

7) Security of transaction: The reserve bank of India has presented several technical and 

non-technical guidelines to the banks offering mobile banking service in order to 

maximise security of transaction. However chances of fraud, misappropriation and 

errors are part of the service of mobile banking like they are the part of other 

technological mediums. In the past cases of such misappropriation and errors through 

mobile banking have been reported to the banks. Now how far an individual feels 

susceptible regarding the issue of security is something which is very relative from 

person to person. While a particular group of people may feel that security of 

transaction is low on mobile banking the other group may feel the security is fairly 

high. 

 

8) Grievance Redressal: It is quite possible that in case of undertaking a banking 

transaction of high value or amount a person may feel confused as to who will take 

up the responsibility in case of failure or any other error in the transaction. For a 

service to become acceptable it is important that the person is ensured that in case if 

he or she faces any issue while availing the service then there is a clear grievance 

redressal procedure which the service will provide. Though the reserve bank of India 

has presented clear guidelines for grievance redressal in case of mobile banking to 

the banks but how far the feature of grievance redressal is effective depends upon the 

concerned bank. Many banks fail to effectively and timely address important issues 

of grievances related to their products and often a customer rates the product based 

on this feature. 
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9) Available source to educate on “use”: For introducing a service to the people it is a 

prerequisite that the service provides adequate knowledge regarding the method of 

its use. There is a likelihood that a person will adopt a product or service if it educates 

him about the method of its use. In case of mobile banking the service calls for 

demonstration and other methods by the concerned bank and its employees in order 

to educate the people regarding the use of the service. Banks in their own way do 

provide such demonstration either through its employees, through advertisements or 

through instructive videos. It is possible that one person may find that the service did 

provide him useful source for getting acquainted to the method of use which might 

have even led him to choose that particular service whereas the other person may 

find that the same service is not very capable in educating him on the method of its 

use. Based on their own individual beliefs a person may rate this feature. 

 

10)  Coverage of banking needs:  Mobile banking service has been enhanced to cover 

most of the banking needs however there are few banking needs which are not 

covered for which an individual may be required to visit the branch or depend on 

other banking medium. Since banking needs differ from person to person each ones 

individual requirement may or may not be covered though mobile banking in exact 

desired manner. Therefore it is possible that two people rate this feature of “coverage 

of banking need” differently. 
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5.10.4 Accomplishment of basic assumption for discriminant analysis. 

When choosing to analyse data using discriminant analysis part of the process involves in 

checking to make sure that the data we want to analyse can actually be analysed using 

discriminant analysis. The following details discuss the fulfilment of assumptions required 

to conduct the discriminant analysis. 

1) Assumption of Mutually Exclusive Groups. There must be at least two groups or 

categories with each case belonging to only one group so that the groups are mutually 

exclusive and collectively exhaustive. In this study there are two mutually exclusive and 

exhaustive groups’ i.e user of mobile banking and non-user of mobile banking. So a 

respondent either falls into the category of user or non-user. In this sample of 500 

respondents there were 233 users and 267 non-users. 

2) Assumption of Sample Size. 

Though unequal sample sizes are acceptable under discriminant analysis the group sizes of 

the dependent category should not be very grossly different. Moreover the sample size of the 

smallest group in the dependent variable needs to exceed the number of predictor 

(independent) variables which in this case are the ten features of mobile banking service. As 

a “rule of thumb” the smallest sample size should be at least 20 for a few (4 to 5) predictors. 

(Poulsen, J. & French. A, 2008).  

In this study there are two groups of dependent variables i.e users & non-users of mobile 

banking. The group size of both dependent variables is more than 200 each (even after 

removing outliers) and therefore the above assumption of sample size is fulfilled.  

3) Assumption of Outliers. 

Discriminant analysis is sensitive to the inclusion of outliers and such outliers should either 

be transformed or eliminated as extreme outliers impact the mean and increase variability. 

(Poulsen ,J. & French. A, 2008)   

In the current study out of 500 cases, 44 cases with extreme outliers were identified and 

eliminated. SPSS procedure was also used to detect the outliers. Thus in order to make the 

data suitable for discriminant analysis we eliminated these 44 outliers out of the 500 cases 

so that reliable results can be obtained for the remaining 456 cases forming a sufficiently 

large sample size. 
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4) Assumption of Normal distribution. 

Though normal distribution of independent variables is considered desirable but it is to be 

noted “that violation of the normality assumptions are not ‘fatal’ and the resultant 

significance tests are still reliable as long as non-normality is caused by skewness and not 

outliers. (Tabachnick and Fidell, 1996). The multivariate normality assumption is thus not 

necessary for linear discriminant analysis and the method can be also applied to non-normal 

data. (PT Pepler, 2016) 

Elimination of outliers have caused majority of our independent variables to gain normal 

distribution except very few of them thus making the data suitable for the study. 

5) Assumption of Homogeneity of variance/covariance. 

Discriminant analysis is sensitive to heterogeneity of variance –covariance matrices and 

assumes that within group variance-covariance matrices should be equivalent. According to 

Lawrence.S, et.al. 2016, “because discriminant analysis assumes homogeneity of covariance 

matrices between groups the log determinants should be relatively equal.  It is to be noted 

that for the present study the log determinant arrived at are shown in Table- 5.59 and these 

log determinants are relatively equivalent and thus the data meets the assumption for the 

study.  

Box’s M tests the null hypothesis that the covariance matrices do not differ between groups 

formed by the dependent. When tested by Box’s M we are looking for a non-significant ‘M’ 

to show similarity and lack of significant differences. In this case as shown in Table-5.60 

Box’s M is 195.008 with F=3.463 which is significant at p< 0.05 (here p=0.000 as shown in 

Table-5.60). Thus we cannot reject the null hypothesis pertaining to Box M.  

But according to Lawrence.S.et al, 2016, with large sample size it is not surprising that 

“Box’s M” has reached statistical significance. Thus  in present study the sample size being 

large enough a significant result by “Box,s M” is not regarded too important as long as the 

data fulfils the assumption of homogeneity of group variance –covariance matrices through 

the log determinants (Table-5.60) which are almost equivalent. Finally we fulfil the 

assumption of homogeneity of variance through our log determinants which are relatively 

equal.
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Table-5.59 Log Determinants 

 

 

 

 

 

 

 

 

                                      Table-5.60 Box’s M Test Result 

 

 

 

 

 

 

 

6) Assumption of Low Multicollinearity  

For discriminant analysis to give reliable results it is essential that there must be low 

multicollinearity among the independent variables. Multicollinearity is a statistical 

phenomenon in which there exist a perfect or exact relationship between predictor variables. 

When there is a perfect or exact relationship between the predictor variables it is difficult to 

come up with reliable estimates of their individual coefficients. It will result in incorrect 

conclusion about the relationship between outcome variables and predictor variables. 

(Joshi,H,2012).  

 

Group Rank Log 

Determinant 

User 10 -10.918 

Non-User 10 -10.589 

Pooled within-groups 10 -10.310 

The ranks and natural logarithms of determinants 

printed are those of the group covariance matrices. 

Box's M 195.008 

F Approx. 3.463 

df1 55 

df2 625726.908 

Sig. .000 

Tests null hypothesis of equal 

population covariance matrices. 
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In order to check the multicollinearity for our data we check the VIF (Variation inflation 

factor) for each group of independent variable. VIF quantifies the severity of 

multicollinearity and is the ratio of variance in a model with multiple terms, divided by the 

the variance of the model with one term alone. As a rule of thumb, VIF in excess of 5 are 

often considered an indication that multicollinearity may be a cause of problem.(Neter 

et.al.1989, Menard 1995, Mason.,et al.2003). For the current study tables presenting VIF 

indicating multicollinearity of each independent variable with that of rest of the independent 

variables is shown from Tables-5.61 to Table-5.70. It is to be noted that for each case of 

independent variable the multicollinearity with the rest of the variables is less than 5 

and therefore we can safely assume that independent variables in current study display 

low multicollinearity thus satisfying the assumption. 

 

Table-5.61  

Collinearity of “mobility” with other variables 

Coefficients
a
 

                    

             Model 

Collinearity Statistics 

Tolerance     VIF 

1 Accessibility .506 1.976 

Ease of use .424 2.361 

Cost of transaction .947 1.056 

Time Saving .706 1.417 

Language offered .896 1.116 

Security of transaction .710 1.408 

Grievance Redressal .973 1.028 

Available source to educate 

on use 

.680 1.472 

Coverage of banking needs .762 1.313 

a. Dependent Variable: Mobility 

                        (Source: SPSS output, Primary Data)                                                  
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Table-5.62  

Collinearity of “accessibility” with other variables 

Coefficients
a
 

                        Model Collinearity Statistics 

Tolerance VIF 

1 Ease of use .420 2.381 

Cost of transaction .951 1.052 

Time Saving .697 1.434 

Language offered .904 1.106 

Security of transaction .727 1.375 

Grievance Redressal .974 1.027 

Available source to educate   

on use 

.681 1.469 

Coverage of banking needs .772 1.295 

Mobility .562 1.779 

a. Dependent Variable: Accessibility 

    (Source: SPSS output, Primary Data)     

 

Table-5.63 

Collinearity of “Ease of Use” with other variables 

Coefficients
a
 

                            Model 

Collinearity Statistics 

Tolerance VIF 

1  Cost of transaction .944 1.060 

 Time Saving .730 1.369 

 Language offered .895 1.117 

 Security of transaction .717 1.394 

 Grievance Redressal .974 1.026 

Available source to educate   

on use    

.722 1.385 

 Coverage of banking needs .773 1.293 

 Mobility .598 1.673 

 Accessibility .533 1.875 

a. Dependent Variable: Ease of use 

               (Source: SPSS output, Primary Data) 
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Table-5.64 

Collinearity of “Cost of Transaction” with other variables 

Coefficients
a
 

                            Model 

Collinearity Statistics 

Tolerance VIF 

1 Time Saving .695 1.439 

Language offered .898 1.114 

Security of transaction .707 1.415 

Grievance Redressal .974 1.027 

Available source to 

educate on use 

.680 1.471 

Coverage of banking 

needs 

.763 1.310 

Mobility .540 1.850 

Accessibility .488 2.048 

Ease of use .382 2.620 

a. Dependent Variable: Cost of transaction 

                            (Source: SPSS output, Primary Data)  

Table-5.65 

Collinearity of “Time Saving” with other variables 

Coefficients
a
 

                      Model 

Collinearity Statistics 

Tolerance VIF 

1 Language offered .899 1.113 

Security of transaction .708 1.412 

Grievance Redressal .972 1.028 

Available source to 

educate on use 

.680 1.470 

Coverage of  banking 

needs 

.765 1.308 

Mobility .546 1.833 

Accessibility .485 2.060 

Ease of use .400 2.498 

Cost of transaction .942 1.062 

a. Dependent Variable: Time Saving 

     (Source: SPSS output, Primary Data) 
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Table-5.66 

Collinearity of the variable of “Language offered” with other variables 

Coefficients
a
 

                            Model 

Collinearity Statistics 

Toleranc

e VIF 

1 Security of transaction .707 1.415 

Grievance Redressal .973 1.027 

Available source to educate 

on use 

.699 1.430 

Coverage of banking needs .762 1.313 

Mobility .538 1.860 

Accessibility .488 2.048 

Ease of use .381 2.626 

Cost of transaction .944 1.059 

Time Saving .698 1.433 

a. Dependent Variable: Language offered 

     (Source: SPSS output, Primary Data) 

Table -5.67 

Collinearity of the variable of “Security of transaction” with other variables 

Coefficients
a
 

                          Model 

Collinearity Statistics 

Tolerance VIF 

1 Grievance Redressal .973 1.028 

Available source to  

educate on use 

.687 1.456 

Coverage of banking needs .770 1.299 

Mobility .540 1.851 

Accessibility .498 2.008 

Ease of use .387 2.586 

Cost of transaction .942 1.062 

Time Saving .697 1.436 

Language offered .896 1.117 

a. Dependent Variable: Security of transaction 

      (Source: SPSS output, Primary Data) 
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Table-5.68 

Collinearity of the variable of “Grievance Redressal” with other variables 

Coefficients
a
 

                           Model 

Collinearity 

Statistics 

Tolerance VIF 

1 Available source to educate 

on use 

.679 1.472 

Coverage of banking needs .766 1.305 

Mobility .537 1.861 

Accessibility .484 2.065 

Ease of use .382 2.621 

Cost of transaction .943 1.060 

Time Saving .695 1.439 

Language offered .896 1.116 

Security of transaction .707 1.415 

a. Dependent Variable: Grievance Redressal 

      (Source: SPSS output, Primary Data) 

Table-5.69 

Collinearity of variable of “Available source to educate on use” with other variables 

Coefficients
a
 

                          Model 

Collinearity Statistics 

Tolerance VIF 

1 Coverage of banking needs .767 1.304 

Mobility .538 1.860 

Accessibility .485 2.062 

Ease of use .405 2.469 

Cost of transaction .943 1.061 

Time Saving .696 1.436 

Language offered .922 1.084 

Security of transaction .714 1.400 

Grievance Redressal .973 1.028 

a. Dependent Variable: Educating Source 

     (Source: SPSS output, Primary Data)  
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Table-5.70 

Collinearity of the variable of “Coverage of banking needs” with other variables 

Coefficients
a
 

                     Model 

Collinearity Statistics 

Tolerance VIF 

1 Mobility .538 1.860 

Accessibility .491 2.038 

Ease of use .387 2.585 

Cost of transaction .944 1.059 

Time Saving .698 1.433 

Language offered .896 1.116 

Security of transaction .714 1.400 

Grievance Redressal .979 1.022 

Available source to 

educate on use 

.684 1.462 

a. Dependent Variable: Coverage of banking needs 

       (Source: SPSS output, Primary Data) 
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5.10.5 Elimination of Outliers 

Table-5.71 Cases included in the discriminant analysis 

Total Cases from Samples Collected 500 

Less: Cases of outliers identified & eliminated (which 

includes 25 cases of users and 19 cases of non-user) 44 

Cases included in the analysis 456 

           (Source: Primary Data) 

Discriminant analysis is sensitive to the inclusion of outliers and such outliers should either 

be transformed or eliminated as extreme outliers impact the mean and increase variability. 

(Poulsen ,J. & French. A, 2008)  In the current study each groups of independent variables 

were assessed in detail and out of 500 cases recorded 44 cases with extreme outliers were 

identified and eliminated. SPSS procedure was used to detect the outliers.  

 

Table-5.72 Case processing summary 

 

 

 

 

 

 

 

 

 

  (Source: SPSS output, Primary Data) 

   

 

 

 

                            Cases N Percent 

Valid 456 100.0 

Excluded Missing or out-of-range group 

codes 

0 0 

At least one missing 

discriminating variable 

0 0 

Both missing or out-of-range 

group codes and at least one 

missing discriminating variable 

0 0 

Total 0 0 

Total 456 100.0 
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5.10.6  Test of Equality of Group Means (Wilks Lamda) 

 

Table-5.73  Test of Equality of Group Means 

Independent Variables 

Wilks' 

Lambda Sig. 

Mobility .568 .000 

Accessibility .430 .000 

Ease of use .318 .000 

Cost of transaction .980 .002 

Time Saving .748 .000 

Language offered .940 .000 

Security of transaction .665 .000 

Grievance Redressal .988 .019 

Available source to educate on “use” .710 .000 

Coverage of banking needs .813 .000 

     (Source: SPSS Output, Primary Data) 

Wilk’s Lamda is used to check variability between group means. Lower the value of Wilk’s 

Lamda for the independent variable (feature) the greater is its contribution towards 

variability of group means of dependent variable (group of user and non-user) thus 

contributing to discrimination/distinguishing between groups. Independent variables with 

lower value of Wilks Lamda have higher discriminating ability. In the above Table: 5.73 

features of “ease of use” and “accessibility” are shown to have high discriminating ability.  

 

H016 (Null Hypothesis): Group means of users and non-users do not significantly differ with 

respect to independent variables (features of mobile banking) 

Ha16 (Alternate Hypothesis): Group means of users and non-users do significantly differ with 

respect to independent variables (features of mobile banking) 

 

Since all “p values” as displayed in the above Table-5.73 are less than 0.05 we reject the null 

hypothesis and accept the alternate hypothesis. Thus all independent variables (i.e features) 

in the study display significant variability in group means which is a preferred essentiality 

for discrimination between groups. 
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5.10.7 Standardized Canonical Discriminant Function Coefficients. 

 

 Table -5.74 Standardized Coefficients          Table-5.75 -Coefficients arranged in rank order 

 

(Source: SPSS Output, Primary Data)                                                                                         

The standardized discriminant function coefficient in the table serve the same purpose as 

beta weights in multiple regression. They indicate the relative importance of the independent 

variable in predicting the dependent (Bian,H, 2012). Absolute value of standardized 

coefficients are considered for comparison of variables. Variables with higher standardized 

coefficients (absolute value) have greater discriminating power. The absolute value of 

standardized canonical discriminant coefficient is used to rank the importance of each 

variable. The above table (Table-5.74) shows the SPSS output of the standardized canonical 

discriminant coefficients. Table 5.75 has been created from Table- 5.74 by arranging the 

absolute value of coefficients in rank order. 

Table-5.75 consist of  the absolute value of Standardized Canonical Discriminant Function 

Coefficient and it indicates the relative importance/influence of each independent variable 

in predicting/discriminating the group category (i.e user or non-user). By assessing the table 

we come to know that among the ten variables Ease of Use (0.615), Accessibility (0.474), 

and Security of Transaction (0.313), Mobility (0.219) and Available Source to Educate on 

Standardized Canonical Discriminant 

Function Coefficients 

 Variables Function 

Mobility .219 

Accessibility .474 

Ease of use .615 

Cost of transaction -.110 

Time Saving .057 

Language offered .020 

Security of transaction .313 

Grievance Redressal -.035 

 Available source to educate 

on use 

.172 

Coverage of banking needs .022 

Ranks  

based on 

discrimin

ating 

power 

 

Independent 

Variables/ 

Features 

(Absolute 

Value) 
Standardized  

Canonical 

Discriminant 

 Coefficient. 

1 Ease of Use 0.615 

2 Accessibility 0.474 

3 
Security of 
transaction 0.313 

4 Mobility 0.219 

5 
Available source to 

educate on use 0.172 

6 Cost of transaction 0.110 

7 Time Saving 0.057 

8 Grievance Redressal 0.035 

9 
Coverage of banking 

needs 0.022 

10 Language offered 0.020 
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Use (0.172) are the variables (features) with larger standardized coefficients and thus lay a 

greater contribution in discriminating between the two groups. It can also be noted from 

Table- 5.75 that variables of “Cost of transaction” (0.110), “Time Saving” (0.057), have 

small coefficients thus indicating that there discriminating ability to differentiate between 

users and non-users of mobile banking is less. However the features with least discriminating 

power are “Grievance Redressal” (0.035), “Coverage of Banking Needs” (0.022) and 

“Language Offered (0.020)”.  

 

5.10.8 Eigen Value to Examine Variance  

Table-5.76 Eigen value. 

Function Eigenvalue % of Variance Cumulative % 

Canonical 

Correlation 

1 3.994a 100.0 100.0 .894 

                                                                                     (Source: SPSS Output, Primary Data)                                                                    

The Eigen value indicates the proportion of variance explained. As presented by 

Green,S,B.,et al (2008), “eigen value is an indication of how well that function differentiates 

the groups such that  larger  the eigen value, the better the function differentiates”. When the 

eigen value > 1, groups are distinct, and hence the function has good discriminating power. 

(Gautam,A. 2013). In the current study as presented in Table-5.76 the Eigen value is 3.994 

which is greater than “1” and therefore we can conclude that the discriminant function 

formed by our independent variables (i.e features of mobile banking) has a good 

discriminating power to differentiate a user and non-user of mobile banking. Since there is 

only one function 100% of the variance is accounted by this function. The number of 

functions obtained from the analysis = (No of groups -1). In the present study we have two 

groups i.e users and non-users of mobile banking. 

The canonical correlation as shown in the last column of Table-5.76 is the measure of 

correlation between the discriminant scores obtained by the discriminant function and the 

groups of dependent variable. A high correlation indicates a function that discriminates well. 

The present correlation is 0.894 which is appreciably high as 1.00 is regarded as perfect. 
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5.10.9  Wilks Lamda to examine significance of discriminant function: 

Table-5.77   Wilks Lamda –Significance of discriminant function. 

Test of Function(s) Wilks' Lambda Chi-square df Sig. 

1 .200 722.078 10 .000 

      (Source- SPSS output, Primary data) 

 

In the above table Wilks Lamda is used to examine the significance of the discriminant 

function formed by the variables (features) in our study. Table-5.77 indicates a highly 

significant function (p<0.05) and provides the proportion of total variability not explained 

i.e 20% (Wilks’Lamda =0.200). A Wilks’ Lamda is a measure of variability of group means. 

Wilks lamda of 1.00 is observed for a function when group means are equal however for a 

discriminant function it is essential that group means differ and hence the smaller the value 

of Wilks lamda the better. In our case Wilks Lamda is 0.20 which is a positive sign for 

discriminant function derived from the independent variables (features of mobile banking) 
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5.10.10 Discriminant Function derived from Discriminant Analysis. 

Table – 5.78 Canonical Discriminant Function Coefficients (Unstandardized) 

Variables Function 

Mobility (a) .386 

Accessibility (b) .909 

Ease of use (c) 1.020 

Cost of transaction (d) -.198 

Time Saving (e) .093 

Language offered (f) .023 

Security of transaction (g) .576 

Grievance Redressal (h) -.060 

Available source to educate on use (i)  .288 

Coverage of banking needs (j) .033 

(Constant) -9.749 

Unstandardized coefficients 

                                    (Source: SPSS output, Primary Data) 

The ‘Canonical Discriminant Function Coefficients’ in Table: 5.78 indicates the 

unstandardized (raw) scores relating to the independent variables. These coefficients are 

used to form the discriminant function. Each subject’s discriminant score would be 

computed by entering his or her variable values (raw data/scores given by the respondent) 

for each of the ten independent variables in the equation.  

Thus, Discriminant Function derived by the discriminant analysis is as follows:-  

D= (0.386a)+ (0.909b)+ (1.020c)+ (-0.198d)+ (0.093e)+ (0.023f)+ (0.576g)+ (0.060h)+ 

(0.288i)+   ( 0.033j)  +  (-9.749)         

Where D= discriminant score, and (-9.749) = constant 

 a, b,c,d….j = score of each variable/feature listed in Table-5.78. The scores vary from 

person to person but the function remains the same and the discriminant score decides the 

category of the respondent i.e. user or non-user. 
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5.10.11  Group Centroid 

Table- 5.79 Group Centroid 

Group Centroid 

User 2.177 

Non-user -1.826 

                                                  (Source: SPSS output, Priamry Data) 

Group centroids are the mean discriminant scores for each group in the dependent variable. 

This table is used to establish cutting point for classifying cases. In this study we calculate 

the weighted average of two values given in the table whereby we get the weighted average 

score of -0.00007.  

Weighted average score= {n1 x (centroid 1) + n2 x (centroid 2)}/ (n1 + n2) 

                                      = {208 (2.177) + 248 (-1.826)}/ (208 +248) 

                           = -0.00007 

Based on this we get the decision rule for classification as follows: 

➔ Predict and classify as “user” if    -0.00007 < discriminant score <  2.177       

➔ Predict and classify as “non user” if    -1.826 < discriminant score < -0.00007                                            
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5.10.12  Histogram derived by SPSS for the two groups based on the discriminant 

function. 

. 

                                                         

Figure-5.29   Histogram displaying the “user” group derived by the discriminant function. 

 

 

 

Figure-5.30 Histogram displaying the “non- user” group derived by discriminant function. 

Histograms displayed in figures 5.29 & 5.30 display the efficiency of our discriminating 

variables in discriminating “user” & “non -user”. The above histograms are clearly 

indicating the differences between User and Non-User with both groups falling apart on 

opposite side. The histograms are obtained by means of SPSS from the discriminant function 

which was derived by the independent variables (features of mobile banking) included in 

our study. 

Source: SPSS Output, Primary Data 

Source: SPSS Output, Primary Data 
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5.10.13  Cross Validation 

 

Table-5.80 Cross validation of cases 

 

   User Non-User Total 

Original Count User 198 10 208 

Non-User 8 240 248 

% User 95.2 4.8 100.0 

Non-User 3.2 96.8 100.0 

Cross-

validatedb 

Count User 198 10 208 

Non-User 9 239 248 

% User 95.2 4.8 100.0 

Non-User 3.6 96.4 100.0 

a. 96.1% of original grouped cases correctly classified. 

b. Cross validation is done only for those cases in the analysis. In cross validation, 

each case is classified by the functions derived from all cases other than that case. 

c. 95.8% of cross-validated grouped cases correctly classified. 

         (Source: SPSS Output, Primary Data) 

 

The above Table-5.80 shows the classification of cases based on the prediction of their 

group/ category from the discriminant function. The original classification is based on the 

arrived canonical discriminant function from all cases included in the analysis as per which 

96.1% cases were correctly classified as per their predicted group. In case of classification 

based on cross validation it successively classifies all cases but one to develop a discriminant 

function and then categorizes the case that was left out. The argument behind it is that one 

should not use the case one is trying to predict as a part of categorization process. Thus we 

can see that the discriminant function thus formed by our independent variables is 

efficient enough to classify 95.8% cross-validated grouped cases correctly.  
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5.10.14 Detailed interpretation of findings pertaining to the discriminatory power of 

independent variables (features of mobile banking). 

The discriminant analysis has been successful in giving us a clear idea about the 

discriminating ability of the independent variable (features) forming part of the analysis. The 

following are the detail account of major interpretations:- 

 

➔ From Table-5.73 based on Test of Equality of Group Means it was confirmed that 

selected independent variables (features) displayed significant variation among 

group means. Hypothesis testing (H016) to know whether group means significantly 

differ for each independent variable in the study confirmed that each independent 

variable (features of mobile banking adopted in the study ) showed significant 

variance between two groups (users & non-user)  which gave a positive sign to 

include all listed variables in the study for further analysis to test their 

discriminating power.  

 

➔ Table-5.75 displaying the absolute value of Standardized Canonical Discriminant 

Function Coefficient indicates the relative importance of each independent variable 

in predicting the group category (i.e user or non-user). By assessing the table it was 

known that among the ten variables Ease of Use (0.615), Accessibility (0.474), and 

Security of Transaction (0.313), Mobility (0.219) and Available Source to Educate 

on Use (0.172) are the variables (features) with larger standardized coefficients and 

thus lay a greater contribution in discriminating between the two groups. 

 

➔ It can also be noted from Table- 5.75 that variables of “Cost of transaction” (0.110),  

“Time Saving” (0.057), have small coefficients thus indicating that there 

discriminating ability to differentiate between users and non-users of mobile 

banking is less. However the features with least discriminating power are 

“Grievance Redressal” (0.035), “Coverage of Banking Needs” (0.22) and “Language 

Offered (0.020)”. The objective behind this analysis was to “study and analyse the 

significance of selected features/peculiarities of the mobile banking service 

responsible for discriminating/distinguishing between a user and a non-user” so that 

banks can be suggested upon on altering or enhancing upon these selected features 

pertaining to their product of mobile banking service. Through the discriminant 

analysis the study was thus able to achieve its stated objective. 
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Chapter -6  

Findings & Discussion. 

6.1 Introduction:  

 This chapter presents the discussion and summary of major findings with respect to the 

objectives specified for the study. The chapter also includes a tabular format presenting the 

findings of the main hypothesis tested under the study. 

6.2 Findings with respect to objectives aimed by the study. 

6.2.1: Awareness on forms of mobile banking and level of knowledge on                  

“method of use”. 

Objective -1: To examine whether people of the state are aware of the forms/types of mobile 

banking and to analyse the difference if any in the knowledge levels of  method of using 

these forms of mobile banking.  

According to Cambridge English Dictionary “aware” means knowing that something exist. 

It also means to be concerned and well informed about a particular situation or development. 

In the current study respondents were asked whether they were aware about specified 

forms/channels of mobile banking namely SMS (Short Messaging Service), IVR (Interactive 

Voice Response), USSD (Unstructured Supplementary Service Data), banking through 

internet browser on mobile phone and banking through the mobile banking app. The data 

reported that on one hand majority of the respondents are aware of banking through SMS 

and banking thorough mobile banking app which may be because they might have heard of 



Chapter-6 Findings & Discussion 

 

132 
 

these forms more often. However comparatively less are aware of IVR and banking through 

internet browser on mobile and only few are aware of banking through USSD and UPI. 

The above objective also aimed to find the difference in the knowledge levels of “method of 

use” of various forms of mobile banking discussed above as the person may be aware about 

the existence of a particular form of mobile banking but may or may not possess the 

knowledge to use it for banking. The questionnaire provided a separate table to help 

respondent identify his knowledge levels for using the forms of mobile banking. The 

following are the major findings in this area. 

1) Banking through “Mobile Application Software” (Mobile App) is quite popular 

among many people as it is the only form/type of mobile banking which accounts for 

“excellent/full knowledge” of 26%, but at the same time 39.2% of the respondents 

have marked “no knowledge” about the use of the mobile banking app. 

 

2) Though most of the respondents are aware about SMS banking (with a record of 

49.8% claiming to have introductory knowledge) however only 4% of the 

respondents have claimed to have “ excellent/full knowledge” about SMS banking 

which shows that it is still not popular among the people in the state. 

 

3) As far as IVR (Integrated Voice Recording) which is also popularly known as phone 

banking is concerned many of the respondents (i.e 34.6%) have claimed to have 

introductory knowledge about IVR and almost 21.8% claim to have basic knowledge 

which together means that knowledge level on use of IVR is fairly good. 

 

4) As far as banking through mobile browser is concerned 33% of the respondents have 

claimed to have excellent knowledge of the same with almost one fourth i.e 25.4% 

of the respondents claiming to have excellent/full knowledge of banking through 

mobile browser which may be because they might have been used to internet banking 

on the laptop/pc and banking through mobile browser is no different. 

 

5) In case of USSD none (0%) of the respondents have claimed to have full knowledge 

with only 7.2% claiming to have basic knowledge. It is worth noting that 72.8% of 

the respondents have “no knowledge” on use of USSD. Thus compared to other types 

of mobile banking knowledge level on use of USSD is very low 
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6) The case of UPI is quiet similar to USSD as only 6.2% of the respondents have 

claimed to have full/excellent knowledge about UPI. 58.2% have claimed to have 

“no knowledge” on use of UPI. However 25% respondents have claimed to have 

introductory knowledge. This indicates that as far as UPI is concerned knowledge of 

its use is gaining prominence but at a low pace. This may be because it has been 

introduced in the recent past and was widely promoted by the government during 

demonetization period. 

 

Friedman test was selected to test the significance of difference in levels of “knowledge of 

use” as the data collected from the respondents was not normally distributed. The hypothesis 

was tested:- 

H01 (Null Hypothesis) : There is “no” significant difference in the knowledge level of the people 

in the state with regard to the “method of use” of various forms/types of mobile banking. 

Ha1 (Alternate hypothesis) There is a statistical significant difference in the knowledge level of 

the people in the state with regard to the “method of use” for various forms/types of mobile 

banking. 

The result indicated that “p value” = 0.000, since p (0.000) < 0.05 we reject the null 

hypothesis and accept the above alternate hypothesis. 

Since it was found that significant difference exist in the knowledge levels of method of use 

of various forms of mobile banking through the Friedman test the study conducted a post 

hoc “Sign Test” to examine  exactly between which two pairs of forms of mobile banking is 

the difference significant. “Sign Test” indicated the fact that there is a huge variation in the 

“knowledge levels” of people pertaining to the “method of use” of various forms of mobile 

banking such that the knowledge level on all pairs of forms of mobile banking are wide apart 

and significantly dissimilar except the knowledge levels on mobile banking through IVR 

and Mobile Banking App.  
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6.2.2 Association of demographic variables on the knowledge of people on using mobile 

banking for basic needs. 

Objective-2: To analyse and examine whether there is any association between demographic 

features of the people in the state with their “knowledge/acquaintance” on using mobile 

banking for basic needs.  

In order to analyse and examine whether there is any association between demographic 

features of the people in the state with their “knowledge/acquaintance “ on using mobile 

banking for various needs the study categorized the respondents in two groups :-  

1) Acquainted (knowledgeable)   2) Unacquainted (unknowledgeable). 

The questionnaire has provided five basic needs which can be availed through mobile 

banking i.e. 1) Balance inquiry  2) Accessing account summary/mini-statement  3) Fund 

Transfer to a party or account  4) Bill payment for utilities (electricity etc.) and  5) Payment 

for purchases (e.g online shopping). Respondents are asked whether they are acquainted 

(have the knowledge) to fulfil the above needs through any form of mobile banking, for 

which they have to respond in “Yes” or “No”. Score of each respondent is based on his/her 

“Yes” responses. Respondents are categorised based on the cut off score decided by the 

median split approach. It was found that 44.2% were acquainted whereas 55.8% were 

categorised as unacquainted towards knowledge of using mobile banking for the stated basic 

needs. 

Chi-square test and Cramer’s V were used to find association of demographic variables of 

the people with their acquaintance or knowledge of using mobile banking based on the above 

results. The demographic variables selected for this were gender, age, education and 

occupation. The findings of the test are presented in Table-6.1 as follows:  
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Table-6.1 Association of demographic variables with knowledge of using mobile 

banking for basic needs. 

Demographic 

Variable 
“Association” with “knowledge of using 

mobile-banking” – Chi-square analysis: 

Statistically “Significant” or “Not-Significant” 

Strength of 

association as per 

“Cramer’s V” 

Gender  H02:“Significant” as p-value<0.05 0.117 (weak) 

Age H03:“Significant” as p-value<0.05 0.272 (medium) 

Education H04:“Significant” as p-value<0.05 0.217 (medium) 

Occupation H05:“Significant” as p-value<0.05 0.239 (medium) 

 

Ojective-3: To study the difference in use of alternative banking channels by a user and non-

user of mobile banking and to study if there is any significant relationship between use of 

mobile banking and use of other alternative banking channels in the state. 

6.2.3 Difference in use of alternative banking channels by users & non-users of mobile 

banking: 

In the questionnaire respondents were asked to report their monthly frequency of use of 

various banking channels like internet banking, cheque, branch banking etc. to study if there 

is any difference in the use of each of these banking channels by a user and non-user of 

banking. Since data obtained was not normally distributed Mann Whitney U test was used 

to test if any difference exist. The following are the hypothesis from the study relating to this 

analysis which are tested through Mann Whitney U Test. 

H06: There is “no” significant difference between users and non-users of mobile banking 

in terms of monthly usage of internet banking via laptop/pc. 

H07: There is “no” significant difference between users and non-users of mobile banking 

in terms of monthly usage of credit/debit card physically for purchases. 

H08: There is “no” significant difference between users and non-users of mobile banking 

in terms of monthly usage of ATM. 

H09: There is “no” significant difference between users and non-users of mobile banking 

in terms of monthly usage of cheques. 
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H010: There is “no” significant difference between users and non-users of mobile banking 

in terms of monthly visit to bank for banking facilities. 

 

Table-6.2 Mann Whitney U  Test to check if there is significant difference in use  

of each alternate banking channels by users and non-users of mobile banking. 

Alternative 

Banking 

Channels 

Groups: 

  User & 

Non-user of 

Mobile 

Banking N 

Mean 

Rank 

(based on 

frequency 

of use in 

a month) 

Sum of 

ranks 

Asymp. Sig. 

(2-tailed) 

Internet 

Banking Via 

Laptop/PC 

User 233 327.05 76203 "Significant" 

Non-User 267 183.70 49048 
 p = 0.000 

(H06) 

Total 500       

Credit/Debit 

Card for 

purchases 

User 233 282.18 65749 "Significant" 

Non-User 267 222.85 59502 
p = 0.000 

(H07) 

Total 500       

ATM-

withdrawal/ 

deposit/other 

facilities 

User 233 224.35 52274 "Significant" 

Non-User 267 273.32 72976 
p = 0.000 

(H08) 

Total 500       

Cheques 

User 233 224.03 52199 "Significant" 

Non-User 267 273.6 73051 
p = 0.000 

(H09) 

Total 500       

Visiting the 

branch for 

banking 

activities 

User 233 223.15 51995 "Significant" 

Non-User 267 274.36 73255 
p = 0.000 

(H010)  

Total 500       

The above Table: 6.2 shows that significant difference was found in the use of all listed 

banking channels/medium by users and non-users of mobile banking and hence all null 

hypothesis mentioned ahead from H06 to H010 are rejected. 
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6.2.4 Relationship of usage of mobile banking with the usage of other alternative 

banking channels.  

The current study makes use of Spearman correlation coefficient in order to know whether 

there is any statistically significant relationship between usage of mobile banking and usage 

of alternative banking channels. The study makes use of the data from users of mobile 

banking (as non-users do not use mobile banking) and test the relationship between two 

variables that is usage of mobile banking and usage of each one of the alternative banking 

channel. Bothe the variables mentioned ahead are measured on frequency of monthly use as 

specified in the questionnaire. The details are presented in Table-6.3 as follows: 

Table -6.3 Summary of hypothesis testing through Spearman’s Correlation test 

Null Hypothesis to be tested Findings 

H011: There is “no” significant 

relationship between monthly usage of 

mobile banking and usage of internet 

banking via laptop/PC. 

Null hypothesis is rejected as (p < 0.05); 

There exist a negative relationship                     

with r = -0.143 and p = 0.029.  

(i.e use of mobile banking reduces use of 

internet banking) 

H012: There is “no” significant 

relationship between monthly usage of 

mobile banking and use of credit/debit 

card physically for purchases & 

payments. 

 

Fail to reject null hypothesis as p > 0.05             

(p = 0.262). 

 

H013: There is “no” significant 

relationship between monthly usage of 

mobile banking and use of ATM. 

Null hypothesis is rejected as (p < 0.05); 

There is negative relationship                        

with r = -0.184 and p = 0.005 (i.e. use of 

mobile banking reduces use of ATM) 

H014: There is “no” significant 

relationship between monthly usage of 

mobile banking and use of cheques. 

 

Fail to reject null hypothesis as p > 0.05             

(p = 0.668). 

H015: There is “no” significant 

relationship between monthly usage of 

mobile banking and visiting the branch 

for banking needs. 

 

Fail to reject null hypothesis as p > 0.05             

(p = 0.062). 

 

 

From the above tables the study indicates that:- 

• Significant and negative relationship exist between usage of mobile banking and 

usage of internet banking via laptop/pc 

• Significant and negative relationship exist between usage of mobile banking and 

usage of ATM. 

• No significant relationship exist between usage of mobile banking and other listed 

channels. 
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6.2.5 Discriminant Analysis of Features of Mobile Banking. 

Objective-4 To analyse and examine which of the selected features of mobile banking are 

more responsible in discriminating between a user and non-user of mobile banking.  

The purpose of discriminant analysis is to investigate differences between groups on the 

basis of attributes thus indicating which attribute contributes most to group separation. In 

the current study the discriminant variables (independent variables) are the “features of 

mobile banking” and the dependent variables are the two categorical groups of users and 

non-users of mobile banking. The study with the help of extensive literature review 

identified ten abstract independent variables/features pertaining to mobile banking which 

influence the decision of a person towards adopting or not adopting the service of mobile 

banking thus leading to classification of user and non-user. The ten features of mobile 

banking identified for discriminant analysis are mobility, accessibility, ease of use, cost of 

transaction, time saving, language offered, security of transaction, grievance redressal, 

available source to educate on “use” and coverage of banking needs. 

Respondents are provided with a brief note about each of the features by its side in the 

questionnaire itself so that the respondent obtains clarity for giving their responses. The 

respondents are asked to rate these features on a scale of one to five so that it is possible to 

identify a pattern of rating distinguishing a user from a non-user. 

Table-6.4 Test of Equality of Group Means 

Independent Variables 

Wilks' 

Lambda Sig. 

Mobility .568 .000 

Accessibility .430 .000 

Ease of use .318 .000 

Cost of transaction .980 .002 

Time Saving .748 .000 

Language offered .940 .000 

Security of transaction .665 .000 

Grievance Redressal .988 .019 

Available source to educate on “use” .710 .000 

Coverage of banking needs .813 .000 
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Wilk’s Lamda is used to check variability between group means. Lower the value of Wilk’s 

Lamda for the independent variable (feature) the greater is its contribution towards 

variability of group means of dependent variable (group of user and non-user) thus 

contributing to discrimination/distinguishing between groups.  

Hypothesis testing for variability in group means: (Table-6.4) 

H016: Group means of users and non-users do not significantly differ with respect to given 

features of mobile banking. 

Since all “p values” as displayed in the above Table-6.4 are less than 0.05 we reject the null 

hypothesis. Thus all independent variables (i.e features) in the study display significant 

variability in group means which is essential for discrimination between groups. 

 

Table 6.5 Absolute value of standardized canonical discriminant coefficients arranged 

in rank order 

 

 

 

 

 

 

 

 

 

 

 

 

Table-6.5 displaying the absolute value of Standardized Canonical Discriminant Function 

Coefficient was assessed and it indicated the relative importance of each independent 

variable in predicting the group category (i.e user or non-user). By assessing the table we 

come to know that among the ten variables Ease of Use (0.615), Accessibility (0.474), and 

Security of Transaction (0.313), Mobility (0.219) and Available Source to Educate on Use 

Ranks  

based on 
discrimin

ating 

power 

 

Independent 
Variables/ 

Features 

(Absolute 
Value) 

Standardized  

Canonical 

Discriminant 

 Coefficient. 

1 Ease of Use 0.615 

2 Accessibility 0.474 

3 
Security of 

transaction 0.313 

4 Mobility 0.219 

5 
Available source to 

educate on use 0.172 

6 Cost of transaction 0.110 

7 Time Saving 0.057 

8 Grievance Redressal 0.035 

9 
Coverage of banking 

needs 0.022 

10 Language offered 0.020 
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(0.172) are the variables (features) with larger standardized coefficients and thus lay a 

greater contribution in discriminating between the two groups. 

 

It can also be noted from Table- 6.5 that variables of “Cost of transaction” (0.110), “Time 

Saving” (0.057), have small coefficients thus indicating that there discriminating ability to 

differentiate between users and non-users of mobile banking is less. However the features 

with least discriminating power are “Grievance Redressal” (0.035), “Coverage of Banking 

Needs” (0.22) and “Language Offered (0.020)”. Our main objective behind this analysis was 

to “study and analyse the significance of selected features/peculiarities of the mobile banking 

service responsible for discriminating/distinguishing between a user and a non-user” so that 

banks can be suggested upon on altering or enhancing upon these selected features pertaining 

to their product of mobile banking service. Through the discriminant analysis we were thus 

able to achieve our objective.  

 

6.2.6 Span of Use & Educating Source for Mobile Banking by its User. 

Secondary Objective of the study: To identify the span of use of mobile banking by a user 

and to identify the source responsible in primarily educating the user on mobile banking. 

Respondents who were users of mobile banking were enquired about their span of their use 

of mobile banking and the source responsible in primarily educating them on using mobile 

banking. It was found that majority of the respondents (30.5%) were using mobile banking 

from the last two to three years followed by 26.2% who started using it only in the past few 

months. However only 6.9% have been using mobile banking of the users reported using the 

service more than past 6 years since the time majority of the bank introduced the service.  

Majority of the user respondents (39.5%) have reported that they were educated on the use 

of mobile banking by a friend or relative. A fairly good proportion of respondent’s i.e. 20.6% 

of them have claimed they educated themselves by simply following the steps in the 

downloaded mobile banking app. Again 14.6% of the respondents have claimed that they 

were introduced to mobile banking by a bank employee/personnel. Other sources included 

demo videos on YouTube etc. and information on bank website and brochures which have 

been useful in providing guidance to a small extent. 
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Table 6.6 – Summary of Major Findings through Hypothesis Testing 

Null Hypothesis Test 
p-

value 

Null 

Hypothesis 

Rejected 

/Fail to 

reject 

Findings 

H01: There is “no” 

significant difference in the 

knowledge level of the 

people in the state with 

regard to the “method of 

use” of various forms/types 

of mobile banking. 

 

Friedman 

Test 

 

Less 

than 

0.05 

 

Rejected 

There is significant 

difference in the knowledge 

levels of the people in the 

state with regard to various 

forms of mobile banking. 

(Except for IVR & banking 

through mobile internet 

browser as identified by the 

sign test) 

Post-hoc 

Sign Test 

  

H02: There is “no” 

significant association 

between gender of a person 

and knowledge on using 

mobile banking for basic 

needs.  

 

Chi-square 

analysis 

 

Less 

than 

0.05 

 

Rejected 

There is significant 

association between gender 

of a person and knowledge 

on using mobile banking for 

basic needs. (Strength of 

association is 0.117) 

H03: There is “no” 

significant association 

between age of the person 

and knowledge on using 

mobile banking for basic 

needs.  

 

Chi-square 

analysis 

 

Less 

than 

0.05 

 

Rejected 

There is significant 

association between age of a 

person and knowledge on 

using mobile banking for 

basic needs. (Strength of 

association is 0.272) 

H04: There is “no” 

significant association 

between education of the 

person and knowledge on 

using mobile banking for 

basic needs. 

 

 

 

 

Chi-square 

analysis 

 

Less 

than 

0.05 

 

Rejected 

There is significant 

association between 

education of a person and 

knowledge on using mobile 

banking for basic needs. 

(Strength of association is 

0.217) 

 

Table Contd….. 
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Null Hypothesis Test 
p-

value 

Null 

Hypothesis 

Rejected/ 

Fails to be 

rejected 

Findings 

H05: There is “no” 

significant association 

between 

employment/profession of 

the person and knowledge 

on using mobile banking for 

basic needs pertaining to 

banking. 

Chi-Square 

analysis 

Less 

than 

0.05 

Rejected There is significant 

association between 

employment/profession of 

the person and knowledge 

on using mobile banking for 

basic needs. (Strength of 

association is 0.239) 

H06: There is “no” 

significant difference 

between users and non-

users of mobile banking in 

terms of monthly usage of 

internet banking via 

laptop/pc. 

 

Mann 

Whitney U 

Less 

than 

0.05 

Rejected There is significant 

difference between users 

and non-users of mobile 

banking in terms of monthly 

usage of internet banking 

via laptop/pc. (It was found 

that non-users of mobile 

banking rely less on internet 

banking by laptop/pc may 

be because they do not have 

the knowledge of its use) 

H07: There is “no” 

significant difference 

between users and non-

users of mobile banking in 

terms of monthly usage of 

credit/debit cards physically 

for purchases & payments. 

Mann 

Whitney U 

Less 

than 

0.05 

Rejected There is significant 

difference between users 

and non-users of mobile 

banking in terms of monthly 

usage of credit/debit card 

physically for purchases & 

payments. (It was found that 

non-users of mobile 

banking rely more on 

physical use of credit/debit 

cards for purchases & 

payments). 

H08: There is “no” 

significant difference 

between users and non-

users of mobile banking in 

terms of monthly usage of 

ATM. 

 

Mann 

Whitney U 

 

 

 

Less 

than 

0.05 

 

 

Rejected 

 

 

 

There is significant 

difference between users 

and non-users of mobile 

banking in terms of monthly 

usage of ATM. (non-users 

rely more on ATM)         
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Null Hypothesis 

 

Test 

 

p-

value 

Null 

Hypothesis 

Rejected/ 

Fails to be 

rejected 

 

Findings 

H09: There is “no” 

significant difference 

between users and non-

users of mobile banking in 

terms of monthly usage of 

cheques. 

 

Mann 

Whitney U 

Less 

Than 

0.05 

Rejected There is significant 

difference between users 

and non-users of mobile 

banking in terms of monthly 

usage of cheques. (It was 

found that non-users of 

mobile banking rely more 

on cheques) 

H010: There is “no” 

significant difference 

between users and non-

users of mobile banking in 

terms of monthly visit to 

bank for banking facilities. 

 

Mann 

Whitney U 

Less 

Than 

0.05 

Rejected There is significant 

difference between users 

and non-users of mobile 

banking in terms of monthly 

visit to bank for banking 

facilities. (It was found that 

non-users of mobile 

banking rely more on 

branch banking) 

H011: There is “no” 

significant relationship 

between usage of mobile 

banking and usage of 

internet banking via 

laptop/pc.  

Spearman 

Correlation 

Less 

Than 

0.05 

Rejected There is significant 

relationship between usage 

of mobile banking and 

usage of internet banking 

via laptop/pc. (It was found 

that there exist a negative 

relationship ) 

H012: There is “no” 

significant relationship 

between usage of mobile 

banking and physical use of 

credit/debit card for 

purchases & payments 

Spearman 

Correlation 

More 

Than 

0.05 

Fails to be 

rejected 

No statistically significant 

relationship was found 

between usage of mobile 

banking and physical use of 

credit/debit card for 

purchases & payments. 

H013: There is “no” 

significant relationship 

between usage of mobile 

banking with that of using 

ATM for banking facilities. 

 

Spearman 

Correlation 

 

 

 

Less 

Than 

0.05 

 

 

Rejected 

 

 

 

There is significant 

relationship between usage 

of mobile banking with that 

of using ATM for banking 

facilities.       (Relationship 

found to be negative) 
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Null Hypothesis 

 

Test 

 

p- 

value 

Null 

Hypothesis 

Rejected/ 

Fails to be 

rejected 

 

Findings 

H014: There is no 

significant relationship 

between usage of mobile 

banking with the usage of 

cheques for banking. 

Spearman 

Correlation 

More 

Than 

0.05 

Fails to be 

rejected 

No statistically significant 

relationship was found 

between usage of mobile 

banking with the usage of 

cheques for banking. 

H015: There is no 

significant relationship 

between usage of mobile 

banking with that of visiting 

the bank branch for banking 

purposes. 

Spearman 

Correlation 

More 

Than 

0.05 

Fails to be 

rejected 

No statistically significant 

relationship was found 

between usage of mobile 

banking with that of visiting 

the bank branch for banking 

purposes. 

H016: Group means of users 

and non-users do not 

significantly differ with 

respect to given features of 

mobile banking. 

Wilks 

Lamda 

Less 

Than 

0.05 

Rejected Group means of users and 

non-users did significantly 

differ with respect to all 

selected features of mobile 

banking. 
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CHAPTER-7 

Conclusion, Limitation, Implication & Scope of 

Future Research  

7.1 Conclusion 

It is encouraging to find that gradually people in the state of Kerala are discovering the source 

of mobile banking for meeting their banking needs and a fair proportion of employed and 

educated youth in the state have actually become active users of mobile banking. However 

when compared to the state’s high merits on literacy and financial inclusion the knowledge 

and use of mobile banking is still low. The government of the state has been putting in 

appreciable efforts towards achieving digitalization and e-literacy but the sources have not 

been effectively channelized towards educating people on mobile banking. Majority of the 

people in the state have no idea about forms of mobile banking like USSD and UPI. Overall 

huge disparity was found in the knowledge levels of people on various forms of mobile 

banking. People in the state are still highly dependable on traditional forms of banking and 

have thus not attempted to try a new channel like mobile banking. Demographical features 

of the people in the state like age, gender, education and profession have shown to have 

significant association with the knowledge on using mobile banking. The study indicated 

that majority of the users of mobile banking have adopted the service only in the recent past 

i.e. two to three years back. It was found that transfer of knowledge between related groups 

like friends and relatives has greatly contributed in educating the people on mobile banking 

use as reported by them. A good proportion have gained access to knowledge on mobile 

banking use by simply downloading the mobile banking app and following the steps 

mentioned thereby. On the other hand employees of the bank have also contributed in 

disseminating knowledge on use of mobile banking as reported by some respondents which 

indicates the fact that employees of the bank remain an influential and trustworthy source 
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for obtaining knowledge on banking products. Significant negative relationship was found 

between use of mobile banking and use of alternative channels of ATM and internet banking 

via laptop/pc for banking. Features of mobile banking like ease of use, accessibility, security 

of transaction, mobility and availability of source to educate on “use” were found to be more 

influential in affecting the decision on adopting mobile banking thus responsible in 

discriminating users from non-users. The input of this information regarding m-banking 

features is valuable for banks to improve upon their mobile banking service so as to gain 

wider acceptance among the people for m-banking.  Overall the study brings forth detailed 

findings on various dimensions related to mobile banking use and knowledge in the state of 

Kerala which is resourceful for policy makers and banks in designing strategies to promote 

mobile banking service and other policies related to digitalization in the state. 

7.2 Limitations of the study: 

1) Since the study is based upon the responses provided by the respondents with 

reference to questions on various aspects in the questionnaire there is a possibility of 

some responses getting affected due to biasness creeping in due to attitude of the 

respondent or due to misinterpretation of any question although the questionnaires 

were also provided in local language when required. 

2) The study could have included even more aspects and components to its objectives 

which was not possible due to time constraints and feasibility issues. 

3) The study is confined only to the specified population in the state of Kerala.  

4) There was absence of sufficient literature on few aspects discussed in the study. The 

presence of such literature on those aspects could have further strengthened the 

platform for the present study. 

7.3 Implications/Suggestions from the study: 

1) Mobile banking is a service supporting banking, financial activities as well as 

digitalization. The present study therefore provides useful implication for all these 

areas. 

2) The study gives an account of the knowledge of the people on using various forms 

of mobile banking which is an essential input required to develop strategies for 

training the customers on the use of mobile banking in the form of campaign and 

training sessions organized by banks. The study highlights the areas in mobile 
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banking service were customer ignorance is more and where further efforts are 

required in the form of training and awareness generation programs which can be 

undertaken as a joint venture between the bank and the government of the state. The 

study with the help of chi-square analysis  brings out the association of demographic 

features of the people with their knowledge on using mobile banking which provides 

an useful input to the banks to identify as to which group of customers should be 

targeted to further educate them on mobile banking use. The study through cross 

tabulation analysis provides light on this aspect.  

 

3) The Chapter-2 of the study relating to demographic and macroeconomic profile of 

Kerala points out various measures taken by the Government of the state to promote 

e-literacy and internet use among the citizens of the state. These sources should also 

be channelized to promote mobile banking. E-literacy programme should include 

special sessions for mobile banking education which can be taken up in the form of 

presentations, videos or live demos shown on the screen. The large number of 

Akshaya Centres in the state can also be asked to coordinate such training sessions 

along with the banks. People should be invited with prior notice in the form of 

leaflets, SMS etc. about the venue and time of such sessions. Training sessions on 

mobile banking can be undertaken at colleges so that students operating bank 

accounts are encouraged to use mobile banking. Similar sessions can be held at 

private and public companies with large number of employees. 

 

4) It is sometimes found that use of cash in the economy to an extent is not much 

affected by the presence of digital means of banking. But this is not always true as 

implied from the current study where it was found that mobile banking usage reduces 

the usage of ATMs. The study identified the relationship of the usage of mobile 

banking with the usage of other banking mediums or channels thereby finding 

significant negative relationship of mobile banking usage with usage of ATM and 

internet banking through laptop/pc. This information is useful for banks as it 

indicates that in case banks need to decrease cost of setting up more ATMs then it 

has to promote the use of mobile banking among its customers. This information is 

also useful to the government aiming digitalization. 
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5) Discriminant analysis taken up by the study brings out those features of mobile 

banking which have high discriminatory influence thus leading a person to become 

either a user or non-user of mobile banking. This is an important input for banks for 

enhancing their mobile banking service to become more compatible for customers. 

The banks can provide more attention to those features of mobile banking service 

which have high influence. The study points out that ease of use, accessibility, 

security of transaction, mobility and availability of source to educate on use are 

significant features discriminating users from non-users. 

 

7.4 Scope of the Research for Future. 

• For future research the objectives of the study can be extended to specifically 

analyse and examine the kind of utilities/transaction which are undertaken 

through mobile banking. 

• Studies can be undertaken on how to develop the mobile banking service to 

optimize the objectives of financial inclusion. 

• The present study is confined to the state of Kerala more studies can be 

undertaken for other demographically unique states.   

• Studies can be undertaken on other channels of mobile commerce like mobile 

wallets which do not come under the scope of mobile banking.
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APPENDIX – A 

Copy of Questionnaire (English) 

 

Dear Respondent, 

You are requested to participate in this research study on Mobile Banking by giving your 

valuable responses to the following questions. The responses given by you are very crucial 

for making this study successful. You can be rest assured that the data provided by you will 

be strictly used for academic purposes and will not be divulged to anything else. To have a 

better clarity to answer the questionnaire please note the explanation relating to the mobile 

banking concept as follows:- According to the RBI, Master circular “Mobile Banking 

Transactions” means undertaking banking transactions using mobile phones by bank 

customers that involve accessing/credit/debit to their accounts. 

 

Section (A): 

 

 Demographic Profile (Kindly tick the relevant option) 

 

1) Your age in years:  18-25            26-35              36-45            46-55              56-75    

 

2) Gender:   Male               Female    

 

3) Educational Status:  Undergraduate                 Graduate                  Post Graduate            

                                           

4) Status of Employment/Profession:  Student              Housewife                 Service             

   Retired                   Business/Self-employed                Unemployed/Looking for a job              

 

5)  Location:  Kannur                  Ernakulum               Thiruvananthapuram  

 

6) Are you a user of mobile banking?  Yes                No  
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Section (B) 

1). Indicate in “Yes” or “No” whether you are aware about the existence of the following 

forms/types of mobile banking services. 

Forms of Mobile Banking Service  

(Kindly refer to the full forms given at the side) 

   Tick  whether you are aware or not 

       Yes (aware)    No (not aware) 

SMS (Short Messaging Service)   

IVR ( Interactive Voice Response)   

USSD (Unstructured Supplementary Service Data)   

Banking through the internet browser in mobile   

Mobile Banking App.(Downloaded software 

application on your mobile -(App) provided by the 

bank) 

  

UPI ( Unified Payments Interface)   

               

                                                                                                      

2) On a scale of “0” to “3” rate your knowledge level regarding using the following channels 

or forms of mobile banking service available.  

       Kindly refer the following table to identify the level of your knowledge on each form. 

Forms/channels available for  
 mobile banking service 

With reference to the table above tick one relevant level 
pertaining to your knowledge for each channel. 

 

“0” – 

 No 
knowledge 

“1” – 

introductory 
knowledge 

“2”- 

Partial/basic 
knowledge 

“3”- 

Excellent/full 
knowledge 

SMS (Short Messaging Service)     

IVR ( Interactive Voice Response)         

USSD (Unstructured 

Supplementary Service Data)         

Banking through internet browser 

on the mobile phone         

Mobile Banking App          

UPI ( Unified Payments Interface)          

A Tick –“0” if you do not have any knowledge of using the specified form of mobile banking 

for availing any banking services. 

B Tick- “1” if you have the knowledge of using the specified form of mobile banking only 

for getting account balance and mini-statement.  

C Tick -“2” if you have the knowledge of using the specified form of mobile banking for 

services relating to fund transfers or bill payments in addition to the knowledge on things 

specified in “B” above. 

D Tick- “3” if you have the knowledge of using the specified form of mobile banking for 

accessing or gaining information related to deposits/ loans/securities in addition to the 

knowledge on things specified in B and C above. 
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3) The following table shows selected basic needs pertaining to banking which are common 

and recurring and can be availed through mobile banking. For each of the needs listed below 

indicate in “Yes” or “No” whether you possess the knowledge to fulfil them by using any of 

the mobile banking forms/channels available. 

Particulars of basic banking needs or purposes related to 
your bank account. Yes No 

1.Balance enquiry     

2.Accessing account summary/mini-statement     

3.Fund transfer to another party or account     

4.Bill Payment (e.g utility bills like electricity, etc)     

5.Payment for purchases (e.g online shopping)     

    

                                                               

Section (C) 

1).In the following table intervals indicating frequency of use during a particular month are 

given opposite to various banking mediums. For each banking medium tick the most relevant 

interval indicating the frequency (number/times) of your use pertaining to that medium 

during a given month.  

Mediums available for 

banking 

 transactions 
Intervals showing frequency of use  of the medium during a 

month 

  
"0" 

times 
1 to 3 
times 

4 to 8 
times 

9 to 15 
times 

16 to 

20  
times 

More than 20 
times 

1) Mobile Banking            

2) Internet Banking (Using 

PC/Laptop)            

3) Credit Card/Debit Card 
physically for purchases & 

payments.            

4) Withdrawal/deposit and 
other facilities from ATM            

5) Cheques            

6) Branch Banking  

(Visiting Branch to undertake a 

service)            
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Section (D): Q.1) The features listed below represent the selected features/peculiarities of 

mobile banking service. You are requested to rate these features providing them a score out 

of five. For e.g. in case if you feel a strong presence of the feature in the mobile banking 

service you can give the score of “5” and in case if you feel that the feature is least present 

or least derived through the service then you can give the score of “1”. Higher score indicates 

that you are positive about the presence of the feature in mobile banking and lower scores 

indicate that you feel the relevant feature is less present in the service. 

 

           

Features/peculiarities of mobile banking. 
Assign one score from 1 to 5 

to each feature by ticking under 

the relevant score 

(Please read inside the brackets for more clarity)  
1 

 
2 

 
3 

 
4 

 
5 

1.Mobility : ( The service can be availed by carrying it  

anywhere along with the mobile phone) 

     

2.Accessibility:  (One can easily access the service round the 

clock -24 hours a day) 

     

3.Ease of use:  (It is very easy and convenient to use mobile 

banking ) 

          

4. Cost of transaction:  (The cost of transaction for availing 

mobile banking service are low and reasonable) 

          

5. Time saving :  (Mobile banking saves great amount of time 

by quickly facilitating needs related to banking) 

          

6. Language medium offered : (e.g English/ Hindi) 

 (The Language used as the medium for mobile banking 

service is comfortable to follow and understand.) 

          

7. Security of transaction: (Mobile banking is very much safe 

and it ensures good security of all banking transactions) 

          

8. Grievance Redressal: (Mobile banking service ensures 

timely and effective redressal/resolvement of  complaints by 

the concerned bank in case of errors, frauds and  

misappropriation of funds) 

          

9. Available source to educate on “use” : 

( Mobile banking provides an accessible and supportive 

medium through which one can learn about the method of 

using this service) 

          

10.Coverage of banking needs : (Mobile banking covers 

majority of all banking needs) 
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Section (E). (Answer this section only if you are a user of mobile banking) 

1) Since how long have you been using mobile banking? (Tick one relevant option) 

1) Using it from the past few weeks or days         2) Using it from the last few months 

3) Using it from the last 1 year         4) Using it from last 2 to 3 years 

5) Using it from last 4 to 5 years          6) Using it from last 6 years or more 

 

2) How did you primarily educate yourself on using mobile banking? 

1) With the help of a friend or relative  

2) With the help of bank personnel/employee  

3) With the help of steps provided in a bank brochure   

4) With the help of information provided in the banks website 

5) With the help of a video or advertisement showing the demo of use            

6) Self learning by simply following the steps mentioned in the downloaded mobile app            

7) An other source not listed above       (please specify____________________________)                                                                          

 

 

……………………….Thank you …… ………………….. 
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APPENDIX – B 

Copy of Questionnaire (Malayalam)                                                                            

(Snap shot taken in small size as word was not supporting the text in the document.) 
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APPENDIX – C 

Rationale for calculation of sample size 

*Yamane (1967) suggested a simplified formula for calculation of sample size from a 

population. According to him, for 95% confidence level and p=0.5, size of the sample should 

be:- 

n =  N / [1 + N ( e )2] 

3,34,06,061 is the population of Kerala as per the final data published by the *Directorate of 

Census in the last census held in 2011. According to the report of the *State Planning Board, 

Kerala (Economic Review 2016) growth rate of population Kerala has been found to be 

decreasing every year. 

Thus putting the value of “N” into Yamane’s formulae we get: 

Sample Size (n) = 33406061 / [1+ 33406061 (0.05) (0.05)] 

                           = 399.99 or 400 approximately 

Based on the above calculation of the sample size and keeping in mind growth rate of 

population, sampling technique adopted, time and feasibility the sample size was decided as 

500 units. 

Note: It is to be noted that the above calculation is done just to get an idea about the desired 

sample size. However the current research is following the method of quota sampling (non-

probability sampling) and 500 units have been proportionally selected from three districts of 

Kerala.  

 

*Yamane, T. (1967) Statistics: An Introductory Analysis. 2nd Edition, Harper and Row, New 

York. 

* Directorate of census (2011) Census 2011. Available: http://censusindia.gov.in  

* State Planning Board, Thiruvanthapuram, Kerala (2016), Economic Review 2016  

Available: spb.kerala.gov.in/EconomicReview2016/web/chapter01_01.php 
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