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Abstract

Empirically evaluating the impact of demonetisation on inter-bank payment and
settlement systems against the backdrop of progressive use of electronic modes and
capping service charges, this study finds that (i) there has been a reduction in the
usage of cheques prior to demonetisation; and (ii)) since demonetisation, cash
transactions have moved in a sustained manner to non-cash mode of payment
systems via retail electronic payment systems, point of sale terminals and cheques.

Introduction

Within the ambit of inter-bank payment and settlement systems, paper based inter-
bank cheque clearing system is the oldest non-cash mode, albeit with the highest
settlement time lag and inherent credit and liquidity risks. Therefore, the Reserve
Bank of India (RBI) has attempted to reduce the usage of cheques and facilitate
increased usage of electronic payments. This study empirically investigates the
effectiveness of the RBI's interventions in migrating transactions to electronic mode.
The study also evaluates the impact of demonetisation on non-cash mode of

payments.

RBI's Initiatives

The RBI has intervened to reduce the usage of paper-based instruments on several
dimensions. Effective April 1, 2008 it mandated the use of electronic modes of
payment for ¥ 10 Million and above in regulated markets and by regulated entities,

which was further reduced to ¥ 1 Million with effect from August 1, 2008.

The cap on service charges for electronic payment products and for outstation
cheque collection that was prescribed since October 8, 2008, incentivised migration
to alternate modes, viz., Real Time Gross Settlement (RTGS), National Electronic

Fund Transfer (NEFT) and Electronic Clearing Service (ECS) transactions by bank
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customers. In the NEFT system, a recent policy intervention has been the
introduction of more settlement batches in a business day by shortening the

settlement duration between batches.

For card transactions, various policy initiatives have been undertaken to enhance
security measures through introduction of additional factor of authentication (AFA),
separating merchant discount rates for debit and credit cards, and relaxing the AFA

requirement for transactions up to ¥ 2000/-.

The latest technology implemented in cheque clearing system is cheque truncation
system (CTS). Retail electronic payment systems, viz., National Automated Clearing
House (NACH), Immediate Payment Service (IMPS) and Unified Payments Interface

(UPI) have also been set up.

In the RTGS system, a major policy change has been the introduction of minimum
threshold value for customer transactions, presently at ¥ 0.2 Million. Furthermore,
the RBI has introduced service charges for direct participants in RTGS, including
time varying tariffs and extending business hours to align them with market timings.

Eyeballing the Data

Monthly data on the number and amount of inter-bank payment system transactions
are published in the monthly bulletin of the RBI?. Non-cash interbank payment
systems have been grouped into four categories viz., paper-based, retail electronic
payment systems®, cards at point of sale (POS) terminals* and the RTGS® system
(Chart 1). Overall, it can be observed that RTGS system has minimum volume but
maximum value while retail payment transactions and card usage are growing in

both volume and value terms.

% Also available in Database on Indian Economy, https://dbie.rbi.org.in/DBIE/dbie.rbi?site=home

* Includes electronic clearing service (ECS), national electronic funds transfer (NEFT), immediate payment
service (IMPS) and national automated clearing house (NACH).

* Includes credit and debit cards at POS, as transactions at automated teller machines (ATMs) are primarily
used for cash withdrawal and cash deposit.

> It includes gross transactions — customer and interbank in the RTGS system.
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Chart 1: Number and Amount of Transactions Settled — Yearly
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Even as retail payment systems, card transactions at POS, and the RTGS system
have been growing steadily, cheque volumes and values have shrunk from 2008-
2009 to 2016-2017 except for 2012-2013 in value terms and 2016-2017 in volume
terms (Chart 2).

Chart 2: Annual Growth in Cheque Volume and Value®
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The payment systems data have been grouped into three time buckets, viz., pre-
demonetisation period from April 2016 to October 2016; demonetisation period from
November 2016 to March 2017; and post-demonetisation period from April 2017 to
August 2017 (Chart 3). Cheque volumes and values contracted during the pre-
demonetisation period but recorded positive growth during demonetisation as well as
post-demonetisation period. There was a sharp growth in card transactions at Point
of Sale (POS) for both demonetisation and post-demonetisation periods.

® The huge annual growth in retail electronic payments during 2007-08 is due to the use of ECS for the initial
public offer (IPO) of a large Indian corporate.



Chart 3: Growth Rates — Pre-Demonetisation, During Demonetisation and Post-
Demonetisation
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Methodology

More formally, | first analysed, the effects of RBI’s interventions on the usage of
cheques above ¥ 10 Million and on mandating maximum service charges for

payment products using the following linear model:

Yi=a+yt+X;&E M, + € (1)

where Y; denotes the number or amount of cheque transactions at time t (year and

month); M;; is a dummy variable to control for seasonality; and €; is an error term.

The breakpoints denoting structural shifts are estimated by minimising the residual
sum of squares (RSS) of equation (1)”. After obtaining the statistical breakpoints,
equation (1) is re-estimated for split time buckets, i.e., for time periods [t;,t,],

t' € [ty, t,] is a statistical breakpoint; equation (1) is re-estimated for time buckets
[t;,t']and [t' + 1,t,]. If the RBI's intervention is effective, the coefficient for time (t),
i.e., ¥ will be statistically significant and have opposite signs before and after the

interventions, which should be identified statistically as structural breakpoints.

’ The function “breakpoint” in the “strucchange” package in R software provides the time point of a structural
break in the time series data [Zeileis et. al. (2002)].



Results

(a) Cheques

For inter-bank cheque volumes, a breakpoint shows up in February 2008, which is
just a month before the issuance of the RBI’s circular on mandating use of electronic

payment systems for transactions of ¥ 10 Million and above (Table 1).

Table 1: Statistical Breakpoints in Cheque Clearing Volume and Value vis-a-vis
RBI Interventions

) - Intervention on Use Intervention on
Data Series Statistical . : :
(Monthly) Breakpoints of Electronic Maximum Service
Payment Systems Charges
February 2008
Cheque Volume March 10, 2008 October 8, 2008
and October 2015
(April 1, 2008) (Immediate Effect)
Cheque Value October 2008

From the estimated results of equation (1)® for cheque volume and value under

different time buckets (Table 2), it is observed that

(i) Prior to the mandated use of electronic payments, the number of inter-bank

cheque clearing transactions showed a statistically significant increasing trend

(coefficient y is positive and significant during April 2005-February 2008).

(i) After the RBI intervention, however, the number of inter-bank cheque clearing

transactions showed a decreasing trend over time, which is statistically significant
(coefficient y is negative during March 2008-October 2015). Thus, the RBI's

intervention significantly altered customer behaviour in cheque usage.

(i) In the post-demonetisation period (April 2017-August 2017), an increase in the

number of cheque transactions is observed. The ratio of currency with public to GDP

® The residuals are normally distributed for all the estimated equations and normality tests have been carried
out using the package “nortest” in “R”.




reduced substantially during 2016-17. The increase in usage of cheques could be an
effect of demonetisation as cash availability was restricted and cheque became a
convenient instrument to transfer funds, which takes one or two days given the

substantial reduction in settlement cycle on account of implementation of CTS.

Table 2: Regression Results of Linear Equation (1)°

Estimates

Coefficients Cheque Volume Cheque Value

Apr'05-Feb’08

Mar’08-Oct’15

Nov’'15-Aug’1l7

Apr’'05-Oct’08

Nov’08-Aug’17

(5.96€-09 *++)

(< 26-16 ***)

(0.00147 *¥)

(2.76€-08 *+*)

o -15590 6329 41040 -1461678 624643
(6.826-00 ) | (< 2e-16**) (0.00150 **) (3.21e-08 %) | (< 2e-16**)
v 7.82 -3.09 20.41 733.90 -306.44

(< 2e-16 **)

(iv) As Table 1 shows, the value of inter-bank cheque clearing transactions has a
breakpoint in October 2008, when service charges for various payment products
were implemented. As observed, there was an increasing trend of cheque value over

time till the intervention on service charges, which is statistically significant

(coefficient y is positive and significant during April 2005-October 2008).

(v) After the intervention, however, cheque values exhibited a statistically significant
decline in trend over time (coefficient fory is negative and significant during

November 2008-August 2017). Clearly, the cap on service charges on electronic
payments encouraged their usage and correspondingly, reduced the recourse to

cheques of high value.

(b) Electronic Payment Modes

Statistical breakpoints for other data series viz., retail electronic payments, card at
POS and RTGS are also detected (Table 3).

° Figures in brackets represent p-values of respective coefficients; **** means p-value < 0.001 and ‘**” means
p-value <0.01), both statistically significant.



(i) The retail electronic payments data have multiple breakpoints due to introduction

of new systems and other policy interventions over time.

(i) Card transactions at POS terminals have breakpoints during the years 2011-12
and 2014-15 due to implementation of security and risk mitigation measures for “card
not present transactions” and relaxation in additional factor of authentication for

small value card present transactions.

Table 3: Statistical Breakpoints of Inter-Bank Time Series Data

Data Series Statistical Breakpoints

Volume | August 2012 and December 2014

February 2008, January 2009, February 2012 and
October 2015

Volume | February 2012 and October 2015

Value June 2011 and October 2015

Volume | September 2008, October 2010 and August 2015
Value February 2012 and August 2015

Retail Electronic

payments Value

Card

RTGS

(i) The RTGS transactions also have multiple breakpoints on account of several
policy measures like stipulating maximum service charges for customers,
introduction and increase of threshold values for customer transactions, introduction
of service charges for RTGS participants including time varying tariff and extension

of business hours.

Briefly put, the RBI's interventions in enhancing the efficiency and inclusiveness of
electronic payment systems have effectively driven up both volumes and values of
electronic payment products against traditional instruments such as cheques.



(c) Impact of Demonetisation on Payment Systems

In order to examine the impact of demonetisation, monthly volumes and values of
payment systems data for cheques, retail electronic payment systems, cards at POS
and RTGS are grouped into three time buckets (pre-demonetisation, demonetisation
and post-demonetisation). Mean equality tests are carried out on the three different
time buckets to check whether statistical means of monthly volume and value of
transactions differ significantly across these time buckets'®. If the monthly averages
of volumes and values for a payment system during the demonetisation period are
higher and statistically significant than in the pre-demonetisation period, it can be
concluded that demonetisation had a significant impact on that payment system.
Furthermore, if the monthly averages of volumes and values for a payment system
during the post-demonetisation period are significantly (statistically) higher than pre-
demonetisation levels or equal to their levels during the demonetisation period, it can
be concluded that the growth of payments has been sustained in the post-
demonetisation period. This analysis of the mean equality test results (Table 4)

shows that;

(i) The average monthly volumes and values in retail electronic payment systems
and card payments at POS terminals were significantly higher during the
demonetisation period than in the pre-demonetisation period and were equal for the
demonetisation and post-demonetisation period. This implies that the sudden
increase in the usage of retail electronic payment systems and cards at POS

terminals during demonetisation persisted in the post-demonetisation period.

(i) The average monthly volume of cheques during the demonetisation period was
significantly higher than the pre-demonetisation period but was equal during
demonetisation and post-demonetisation. However, the average monthly value of
cheques was equal for all the time buckets. This implies that during the
demonetisation period, there was a sudden increase in cheque volume, though
cheque values did not increase significantly, suggesting that a large amount of small
value cash transactions moved to non-cash mode of payments through cheques.

The increased volume of cheques is sustained in the post-demonetisation period.

% The Welch two sample t-test was employed to get results on statistical significance.
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(i) Finally, the average monthly volume and value for the RTGS system were equal
for pre-demonetisation and demonetisation periods. They are also equal for the
demonetisation and post-demonetisation periods. This implies that there was no
significant impact on the RTGS system during demonetisation. However, the
significant increase during the post-demonetisation period over the pre-
demonetisation period is indicative of the rising popularity of the RTGS system for

high value transactions.

Table 4. Summary Results of Mean Equality Test for Pre-demonetisation,
Demonetisation and Post-Demonetisation Periods

Pavment Cateqor Monthly Average Mean Equality Test
y gory Pre Dem Dem Post Dem Results
(*D (x2) (%3)

Volume 88.50 119.88 97.45 X < Xy = X3
Cheque

Value 6623.86 7095.49 6819.41 X, =X, = X3
Retail Volume 306.93 391.57 432.04 X <X, =X
Electronic
payments | Value 9087.21 | 12950.59 13808.39 X <X = X3
Card at Volume 192.53 406.56 373.18 X < Xy = X3
POS Value 390.37 726.52 714.29 X <Xy =X
RTGS

Conclusions

In summary, RBI's interventions on promoting electronic modes of payment appear
to have facilitated a reduction in the usage of paper-based instruments, such as
cheques. Demonetisation impacted the inter-bank payment and settlement systems
significantly in moving cash transactions to non-cash modes of payments in three
segments, viz., retail electronic payments, card usage at POS terminals and
cheques. The increased usage of these three instruments during the demonetisation
period has been sustained in the post-demonetisation period as well, suggestive of a

fundamental shift being underway in payment habits of the Indian economy.
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