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Digital Payments in Indian Banking Sector — A Study

E. Hari Prasad* G.V. Bhavani Prasad x x

Abstract

The Indian banking sector has undergone several changes and recorded a remarkable growth since
liberalization. With the development of technological innovations in the banking sector, new regulations
along with increasing needs of customers, the banking sector is facing challenges. Indian banking sector
has been introducing new technology enabled operations to satisfy its customers. The present paper is aimed
to study the technological innovations introduced in the banking sector for digital payments which made
easy for payments and settlements of banks as well as customers. Demonetization of rupee was expected
to increase in digitalization of payments and settlement systems in India. This study uses monthly data to
study degree of digitalization of banking system in both pre and post demonetization periods . The paper
considers four forms of digital transactions over the period 44 months (22 months for pre-demonetization
(Jan.2015 to Oct.2016) and 22 months for post-demonetization (Nov.2016 to Aug.2018) from the RBI
website. Kolmogorov-Smirnov (K-S) and Shapiro-Wilk normality tests and equality of variance in selected
modes of payment systems between the two periods have been conducted. Then t tests have been conducted
for each form of digital transaction to test hypotheses of equality of variance.

Keywords: Indian Banking Sector, Technological innovations, Challenges in Banking Sector, Digital
Payments, Product and Services.

Introduction currency notes system to electronic system. The

) ) ) main objective of the introduction of technology in
The banking sector in India has undergone

tremendous changes after 1991 industrial
liberalization to meet increasing needs of
customers. Advance in the technology has changed
the perceptions of customers towards banking
services. To meet changing needs and perceptions
of customers, banking sector began to introduce
innovative methods in their operations to provide
immediate, fast, fair, prompt and transparent
services to their customers with an objective of
creating more value for customers. Now a day,
banking sector has two types operational system e.g.
1. electronic system and ii. Currency notes system.
Financial sector in India has been moving from

banking services e.g. electronic system is to reduce
and make ‘zero’ the currency note system for fair
and prompt operations. At present, all the banks
have started multi-channels like ATM (Automic
Teller Machine) debit cards, credit cards, internet
banking, mobile banking, telephonic banking etc.
Now, the role of banking has been redefining and
becoming financial super markets that are providing
not only financial intermediary but also various
financial services under single roof. Banking
institutions are facing high competition and are
looking for innovative ways of services to attract
and retain customers and trying to gain competitive
advantages against their competitors.
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Systems in India:

Advancement in information technology has
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given boost to financial institutions to introduce
innovations in their operations and deliver more
sophisticated financial services to their customers.
With the help of technology, banks are constructing
new systems that address variety of customers’
needs. Technology has redefined the banking
philosophy and created more innovations in the
banking sector. The followings are the evolution of
technological innovations in the banking sector.

1.Starting of ATM services in India 1987.

2.Arrival of card- based payments- debit card,
credit card-late 1980*s and early 1990.

3.Introduction of Electronic Clearing Service
(ECS) in late 1990.

4.Introduction of Electronic Funds Transfer/
Special EFT in the early 2000.

5.Real Time Gross Settlement (RTGS) was
introduced in March 2004

6.Introduction of NEFT (National Electronic
Funds Transfer) 2005-06

7.Introduction of CTS (Cheque Truncation
System) in the year 2008

8.Mobile banking 2002

Review of Literature

The concept of digitalization of banking system in
India has been gaining its importance day by day.
Many scholars, academicians, practitioners have
conducted research in this area in India and abroad.
In this context, it is relevant to refer briefly to the
previous studies and research conducted in the
related areas of the subject to find out and to fill up
the research gaps. The following are some studies
conducted by the eminent authors and practitioners
on the area of payments and settlements systems of
banking sector in India.

Gupta, (2013) has examined the developments
of payment and settle systems in Indian banks
by using the secondary data taken from the
RBI. As per this study, while many innovations

are introduced in the Indian banking payment
systems through adaptation of information and
communication technology (ICT) and varieties of
electronic clearing service options are available,
these are not satisfying the demands of customers.
Also, these electronic payment service options
are not available to bank customers in rural areas
due to lack of sufficient infrastructural facilities.
Badruddin (2015) examines the various facilities
provided by the RBI to gear up the payment and
settlement issues in the Indian banking sector. Due
to information technology payment systems in
India have received new directions and numerous
innovations are introduced. Payment and settlement
of transactions through electronic mode create
trust among the users and boosts speed, efficiency
and safety of banking operations. Adaptation of
e-payment system leads to cash less economy
in the country. At present, variety of clearing
options available in Indian banking system. But
these options are still limited and not meeting the
requirements of users. Shet, (2016) analyzes merits
and demerits of technological innovations in Indian
banking sector. Indian banks have introduced
technological innovations in their operations
to meet the challenges of changing needs and
perceptions of customers, new regulations over
years and advances in technology and create more
value for their customers. India’s financial sector
has witnessed electronic payments systems along
with paper currency (notes and cheques) and are
moving towards a scenario where it can have new
instruments along with liquidity and safety. Abid
(2016) has made an attempt to study the change
in the traditional payment systems because of
introduction of electronic payment systems during
2010-11 to 2014-15. The study comparatively
analyzes the various electronic payment modes
in terms of volume and value for the five years
period. Findings of the study are that the paper-
based transactions recorded declining trend and
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e-payments recorded a significant growth over the
study period. It is recognized that development of
information and communication technology (ICT)
has been playing an important role in the growth
of e-payments. Though there is significant increase
in e-payments still its reach is limited in rural areas
primarily due to lack of Internet connectivity and
other infrastructural facilities. Anbalagan (2017)
studies the new technological changes taken place
in Indian banking sector like debit and credit
cards, introduction of Electronic Clearing Service
(ECS), National Electronic Fund Transfer (NEFT),
Real Time Gross Settlement (RTGS) and mobile
banking, online banking etc. These technological
developments led to introduction of more and more
sophisticated services to customers and increased
the accessibility of common person to bank. In
coming days Indian banking sector will recognize
the financial needs of customers and provide better
services and will compete the foreign banks.

Senthil and Vasan, (2018) have illustrated the
scope of innovation and changes taking place
in Real Time Gross Settlement (RTGS), Mobile
banking, National Electronic Fund Transfer
(NEFT), Electronic Clearing Service (ECS) have
made significant move in payment systems through
electronic mode. Through e-banking, users began to
make banking operations (receipts and payments)
electronically. E-banking is playing a vital role
in banking operations and providing qualitative
services to the customers. E-banking accelerates
the customers’ satisfaction by reducing the cost of
transaction, providing fast and safe services and
innovative banking operations.

Need for the Study

Banking sector is playing a vital role in the Indian
economy by attracting the major part of the savings
from the public and providing credit facilities.
Baking system is the back-bone of the nation’s
economy and barometer for the economic health

of the country. Baking sector has been undergoing
tremendous innovative changes due to advancement
in the information and communication technology
(ICT). Advancement in technology has changed
the expectations and level of customers for services
from banks. Banking sector has tracked the ICT
and introduced the e-banking easing the payments
and settlement transactions to meet the changing
demands from bank customer and satisty their
needs. In this juncture, it is needed to study progress
of payment and settlement systems in the banking
sector to understand the performance of payments
and settlement systems in the Indian banking sector.

Research Gap/Statement of the Problem

have been conducted by
business  and

Numerous studies

academicians, researchers,
management practitioners, banking experts and
research agencies, previously, on payments and
settlement systems in banking sector by considering
year wise and bank wise volume and value of
various modes of payment and settlement systems
in Indian banking sector. No concrete study has
been taken place by considering the monthwise
volume and value of modes of payment and
settlement system by comparing the pre and post
demonetization period. Hence, the present paper is
aimed to study the monthwise volume and value of
payment and settlement system in Indian banking
sector by comparing pre and post demonetization
period. It is also expected that this paper helps not
only to researchers, academicians and students but
also to policy makers in reviewing the present on
going payment and settlement system in Indian
banking sector and to take appropriate measures for
improvement.

Objectives of the Study

The reasons for demonetization of currency notes
have multiple objectives. One of the most important
objectivesisto promote digital transactions (cashless
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transactions) into the economy to transform the
financial behavior of the people relating to monetary
transactions. This behavioral change in monetary
transactions is expected to control corruption and
black money in the economy. Though the decision
of demonetization was with several targets, the
aim and scope of the present study is to examine
whether the decision of demonetization resulted
a significant change in the volume and value of
digital transactions in the Indian banking sector by
comparing the volume and value of selected modes
of digital payments and settlements during pre-
demonetization and post demonetization period.
Comparison of pre and post demonetization is based
on the quantitative data released by the RBI for
selected modes of digital payments.The following
are the main objectives of the study.

1. To study the trend of payments and settlement
systems in Indian banking sector.

2. To compare and analyze the payment and
settlement systems in Indian banking sector
during the pre and post demonetization period.

Hypotheses

1. HO: There is significant difference in respect of
volume and value of ECS between pre and post
demonetization period.

2. H1: There is significant difference in respect
of volume and value of NEFT between pre and
post demonetization period.

3. H2: There is significant difference in respect
of volume and value of RTGS between pre and
post demonetization period.

4. H3: There is significant difference in respect of
volume and value of mobile banking between
pre and post demonetization period.

Methodology
a. Data Collection

Data have been collected mainly from RBI website

and other economic and banking related websites,
newspaper. Tables and graphs are used to present
the information, wherever necessary.

b. Sample Units

Out of various electronic payment and settlements
modes in Indian banking sector, only four electronic
payment and settlement methods namely Electronic
Clearing Service (ECS), National Electronic Fund
Transfer (NEFT), Real Time Gross Settlement
(RTGS) and Mobile Banking (MB) are selected for
the present study. These four modes are popular and
have been availing by most of the customers in the
Indian baking sector for payment and settlement of
their financial transactions.

¢. Sample Design

The main aim of the present study is to compare
and analyze the payment and settlement system
in Indian banking sector during the pre and post
demonetization period. That is the reason why
volumes and values of selected four modes of
payments and settlements i.e. ECS, NEFT, RTGS
and MB are collected for a period of total 44 months
(22 months for pre-demonetization (Jan.2015 to
Oct.2016) and 22 months for post-demonetization
(Nov.2016 to Aug.2018) from the RBI website. As
volumes and values of Mobile Banking transactions
are available for 18 months, so data relating to
mobile banking transactions reflects forl8 months
only.

Data Analysis: Data so collected are presented
with the help of tables in a meaningful manner.
Statistical tools like mean, median, standard-
deviation; variance, skewness, kurtosis and F-test
were applied to test the significant relationship
between the pre and post demonetization period
in respect of selected modes of the payments
and settlements of financial transactions of bank
customers. Prior to test the t-test, normality test is
applied to examine homogeneity of variances and
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to ensure the compliance of necessary conditions.

Results: Table-1 (in Appendix) depicts data relating
to, selected modes of volume and value of digital
payments in Indian banking sector during the pre
and the post demonetization period taken from
Jan.2015 to Aug.2018. From the table, it is observed
that the average of all modes of digital payments is
increased in post demonetization period compared
to pre demonetization period except electronic
clearing system (ECS) both credit side and debit
side. This clearly exhibits that users shifted from
ECS to other modes of payments like NEFT, RTGS
and mobile banking after demonetization. Table — 2
examines the variance levels among variables. It is
inferred, from the table-2 (in Appendix), that there
were heavy fluctuations, specified by the standard
deviation and coefficient of variations, during
post demonetization period as compared to pre
demonetization period.

Before testing hypothesis with the help of F-test,
to ensure the interpretation, Kolmogorov-Smirnov
(K-S) and Shapiro-Wilk normality tests and
equality of variance in selected modes of payment
systems between the two periods have been
conducted. Results of Kolmogorov-Smirnov (K-
S) and Shapiro-Wilk normality test were presented
in the table 3 (in Appendix). Data in the table-3
furnish that all modes of digital payments during
the post demonetization period satisfy the condition
of normality. The hypothesis for normality test is
framed as below.

HO: Data are normally distributed.
H1: Data are not normally distributed.

If p-value > o (p>0.05), HO is accepted. It is assumed
that data is normally distributed. In other words, the
difference between the data sample and the normal
distribution is not big enough to be statistically
significant. The p-value > a, hence, if we reject the
HO, the chances of type-1 error (rejecting a correct
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HO) would be too high.

According to Kolmogorov-Smirnov (K-S) and
Shapiro-Wilk normality test, the p-value is greater
than a (p>0.05), indicate that the data on variables
selected for the study satisfy the condition of
normality. In the case of Volume and value of ECS
(Debit) the p-value less than a (p<0.05), shows that
the normality condition is not satisfied. Hence, data
relating to ECS debit are not considered further
statistical test.

Table 1 : Digital Payments in Indian Banking
Sector in Appendix

Table 2: Descriptive Statistics in Appendix
Table 3: Tests of Normality in Appendix

Datain the table-4 reveal that the equality of variance
in selected modes of payment system between the
pre and post demonetization periods. To test the
equality of variance the following hypotheses are
framed.

HO: There is no significant difference between
variances of selected modes of payments in pre and
post demonetization periods.

H1: There is
variances of selected modes of payments in pre and

significant difference between

post demonetization periods.
Table 4 : Equality of Variance in Appendix

Table-4 (in Appendix) exhibits the results of equality
variance. It indicates that calculated p-value is less
than the significance level alpha=0.05. Therefore,
the null hypothesis is rejected and concluded that
there is significant difference between variances of
selected modes of payment (digital transactions) in
pre and post demonetization periods.

To find the difference between variances of selected
variables ‘F-test Two Sample for Variances’ is
conducted. For this, the following hypotheses has
been formulated for all four modes digital payment
system.
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HO: There is no significant difference between
variances with respect to selected modes of
payments in pre and post demonetization periods
(012 =0522).

H1: There is
variances with respect to selected modes of

significant difference between

payments in pre and post demonetization periods
(012 # 622).

The results of ‘F-test Two Sample for Variances’
are presented in the table — 5. In the case ECS Cr.
Volume and value the F-static value is greater than
the F-critical value. Therefore the null hypothesis
is rejected and proved that there significant
difference of variance between two periods. In the
case of other mode payments i.e. NEFT, RTGS and
Mobile Banking the F-static value is lower than
the F-critical value. Hence, the null hypothesis is
accepted and concluded that there is no significant
difference of variance between two periods. This is
because public concentration on mobile banking,
electronic fund transfer and RTGS has been rising
and tremendous increase is recorded for these
transactions in post demonetization period.

Table—5 :F-Test Two Sample Variances in Appendix
Conclusion

The present study clearly finds that the volume
and value of bank transactions held by customers
in the post demonetization of currency notes
are significantly different than those held in the
prior to demonetization. It is inferred that Indians
have tailored themselves to the digital financial
transactions in the new financial system and have
been proving that in increasing accessibility of
digital system by common man for his financial
requirements. Overall, the e-payment system
recorded high volumes and values in the post
demonetization. To continue the same trend and

to bring permanent change towards the digital

transactions, continuous education, awareness
and technological innovations accompanied by
sustainable digital payment ecosystem are a
significant. The concerned authorities and Reserve
Bank India jointly should go for the in-depth analysis
of needs of customers and introduce innovative
products by using sophisticated technology at

affordable cost.
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Table 3: Tests of Normality

91

Pre-Demonetization Post Demonetization
Kolmogorov-Smirnov? Shapiro-Wilk N lit Kolmogorov-Smirnov?* Shapiro-Wilk N li
Statistic | df | P-Value | Statistic | df | P-Value | "' [Statistic | df | P-Value | Statistic | df | P-Value | o ity
ECS Cr. Volume .206 22 .056 .843 22 .053 Yes .165 22 121 938 22 182 Yes
ECS Cr. Value .145 22 .200" 916 22 .063 Yes 144 22 .200" 969 22 091 Yes
ECS Dr. Volume 271 22 .000 822 22 .001 No 173 22 .084 954 22 374 Yes
ECS Dr. Value .305 22 .000 743 22 .000 No 150 22 .200" 913 22 .053 Yes
NEFT Volume 128 22 .200" 948 22 288 Yes 127 22 .200" 952 22 342 Yes
NEFT Value 11 22 .200" 965 22 593 Yes 121 22 .200" 964 22 .564 Yes
RTGS Volume .190 22 .059 .888 22 .107 Yes .098 22 .200" 976 22 .848 Yes
RTGS Value 142 22 .200" 955 22 402 Yes 178 22 .069 811 22 .001 Yes
MB Volume 168 22 107 .899 22 .028 Yes .203 22 .019 906 22 .059 Yes
MB Value .165 22 124 877 22 011 Yes 155 22 182 915 22 .060 Yes
Source: Computed with SPSS
*, This is a lower bound of the true significance.
a. Lilliefors Significance Correction
Table 4 : Equality of Variance
ECS Credit Volume | NEFT Volume | NEFT Value | RTGS Volume | RTGS Value | MB Volume MB Value
(Pre Vs Post) (Pre Vs Post) | (Pre Vs Post) (Pre Vs Post) (Pre Vs Post) | (Pre Vs Post) | (Pre Vs Post)
Difference 6.856 722612 -7345956.454 -1.05 -39783 -2827.39 -42393.183
of Variance
F-Value 276.82 0.7658 0.231443356 0.245 0.2306 0.1128 0.6862
F-Critic 2.084 0.4798 0.479803022 0.4798 0.4798 0.4401 0.44016
P-Value 0.000 0.02731 0.000729436 0.001 0.000712 0.000219 0.02228
Are the variances
different (p<0.05) Yes No Yes Yes Yes Yes No
One or Two Tailed Two Two Two Two Two Two Two
HO Rejected Rejected Rejected Rejected Rejected Rejected Rejected
Significance Level = 95%
Computed with the help of SPSS
Table 5: F-Test Two Sample Variances
ECS (Cr.) ECS (Cr.) NEFT NEFT RTGS RTGS MB
MB Value
Volume Value Volume Value Volume Value Volume (Pre&Post)
(Pre&Post) | (Pre&Post) | (Pre&Post) (Pre&Post) (Pre&Post) | (Pre&Post) | (Pre&Post)
Mean 3.25 74.06 106.97 7352 8.35 71605.13 46.3 536.66
Variance 6.88 2554.57 236.29 2212163.30 0.34 119260429 359.63 92717.21
N 22 22 22 22 22 22 18 18
df 21 21 21 21 21 21 17 17
F-Statistic 276.8214 963.8046 0.7658 0.2314 0.245 0.2306 0.1128 0.6862
F-Critic
. 2.0968 2.0968 2.0968 2.0968 2.0968 2.0968 2.297 2.297
(Two tailed)
Significance 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
H, Reject Reject Accept Accept Accept Accept Accept Accept
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