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ABSTRACT

India, in the recent few years has witnessed a
revolution in the field of payment system through
innovative digital business models. Banks in India
are collaborating with third-party providers to
boost innovation in the payment ecosystem.
Technology is evidently evolving in parallel with
the end user, and use cases are increasing with the
emergence of new avenues of payments. Payments
form the core of any financial institution and it’s
becoming imperative for central banks to provide
avenues that offer new world functionalities for
relevance. Central Bank Digital Currency (CBDC)
is one such avenue that aims to help central banks
facilitate  financial  services  widely.  The
Government of India announced the launch of the
Digital Rupee — a Central Bank Digital Currency
(CBDC) from Financial Year 2022-23 onwards.
The RBI foresees e-Rupee, an Indian CBDC as the
next-generation payment mode that is seamless,
ubiquitous and anonymous, delivering customers
value and a satisfying experience.

The present study attempts to bring out the
conceptual framework of Indian CBDC and the
future of digital payment system that would
provide the country a boost towards growing as an
economically strong nation in the world.

Key words: payment ecosystem, innovation,
Digital Currency, ubiquitous, experience, boost

l. INTRODUCTION

The present payment systems prevailing in
India,which are affordable, accessible,convenient,
efficient, safe, secure, are a matter of pride for the
entire nation.Just as in many cases, Indiais far
ahead of the most developed countries, it has also
made impressive progress towards innovation in
digital payments by enacting a separate law for
Payment and Settlement Systems, which has

enabled an orderly development of the payment
eco-system in the country.

This striking transformation in payment
preference has been majorly due to the creation of
robust electronic payment systems such as Real
Time Gross Settlement (RTGS) and National
Electronic Funds Transfer (NEFT) that have
facilitated coherent real-time fund transfers.
Additionally, the launch of Immediate Payment
Service (IMPS) and Unified Payments Interface
(UPI) for instant payment settlement, and the
introduction of mobile-based payment systems
such as Bharat Bill Payment System (BBPS), and
National Electronic Toll Collection (NETC) to
facilitate electronic payments have beenthe kairotic
moments  which transformed the payments
ecosystem of the country and attracted international
recognition.Central  bank  digital  currencies
(CBDCs) represent another such potential
innovation.

Obijectives of the Study:

e To understand the basic concepts of CBDC
system in India.

e To know the transformation that Indian CBDC
has brought in the payment system.

e To evaluate the future challenges of payment
system in India.

What is CBDC?

A central bank digital currency (CBDC) is
a form of digital currency issued by a country's
central bank. It is similar to cryptocurrencies,
except that its value is fixed by the central bank
and is equivalent to the country's fiat currency.
Definition of CBDC

Reserve Bank of India broadly defines
CBDC as the legal tender issued by a central bank
in a digital form. It is similar to sovereign paper
currency but takes a different form, exchangeable
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at par with the existing currency and shall be
accepted as a medium of payment, legal tender and
a safe store of value.

CBDC is a digital or virtual currency but it
is not comparable to the private virtual currencies
that have mushroomed over the last decade. Private
virtual currencies sit at substantial odds to the
historical concept of money, which are not
commodities or claims on commodities as they
have no intrinsic value.

Digital

Widely
accessible

B . CBDC

y /" (B reserves and
\ settiement
accounts

The money flower

The money flower focuses on the combinations of
four key properties:

o Issuer(central bank or other)

e Form(digital or physical)

e  Accessibility(widely or restricted)

e Technology(token- or account-based).

Y pr vate digita
tokens
wholesale
only)

Private digital tokens
general purpose

Fig. No. 1

Design features

e Availability:Currently, access to digital central
bank money is limited to central bank
operating hours, traditionally less than 24
hours a day and usually five days a week.
CBDCs could be available 24 hours a day and
seven days a week or only during certain
specified times (such as the operating hours of
large-value payment systems).

e Anonymity: Token-based CBDC can, in
principle, be designed to provide different
degrees of anonymity in a way that is similar
to private digital tokens.A key decision for
society is the degree of anonymity with regard
to the central bank, balancing, among other
things, concerns relating to money laundering,
financing of terrorism and privacy.

e Transfer mechanism: The transfer of cash is
conducted on a peer-to-peer basis, while
central bank deposits are transferred through
the central bank, which acts as an intermediary.
CBDC may be transferred either on a peer-to-

peer basis or through an intermediary, which
could be the central bank, a commercial bank
or a third-party agent.

e Interest-bearing: As with other forms of
digital central bank liabilities, it is technically
feasible to pay interest (positive or negative)
on both token- and account-based CBDCs. The
interest rate on CBDC can be set equal to an
existing policy rate or be set at a different level
to either encourage or discourage demand for
CBDC.11 Both non-interest bearing and
interest bearing accounts could be used for
retail or wholesale payment transactions. The
payment of (positive) interest would likely
enhance the attractiveness of an instrument
that also serves as a store of value.

e Limits or caps: Different forms of quantitative
limits or caps on the use or holdings of CBDC
are often mentioned as a way of controlling
potentially undesirable implications or to steer
usage in a certain direction. For example,
limits or caps could make a CBDC less useful
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for wholesale rather than retail payments. At
present, such limits or caps on holdings/use are
most easily envisioned in non-anonymous
account-based systems

Money is typically based on one of two
basic technologies, namelytokens of stored valueor
accounts. Cash and many digital currencies are
token-based, whereas balances in reserve accounts
and most forms of commercial bank money are
account-based.

A notable distinction between token-based

and account-based money is the form of
verificationneeded when it is exchanged. Token-
based money rely critically on the ability of the
payee to verify the validity of the payment object.
With cash, the worry is counterfeiting, while in the
digital world the worry is whether the token or
“coin” is genuine or not (electronic counterfeiting)
and whether it has already been spent.
By contrast, systems based on account money
depend fundamentally on the ability to verify the
identity of the account holder. A key concern is
identity theft, which allows perpetrators to transfer
or withdraw money from accounts without
permission.ldentification is needed to correctly link
payers and payees and to ascertain their respective
account histories.

Purposes of CBDCs
It is very shocking to know that in the

U.S. and many other countries, many individuals

donot have access to financial services. In the U.S.

alone, 6% of adults had no bank account in 2023.In

many other countries, the numbers are much
higher. With that in mind, the main purposes of

CBDCs are:

e To provide businesses and consumers
conducting financial transactions with privacy,
transferability, convenience, accessibility, and
financial security.

e To decrease the cost of maintenance that a
complex financial system requires, reduce
cross-border transaction costs, and provide
those who currently use alternative money-
transfer methods with lower-cost options.

e To reduce the risks of using digital currencies,
or cryptocurrencies, in their current form.

e To provide a country's central bank with the
means to implement monetary policies to
ensure stability, control growth, and influence
inflation.

Types of CBDC

There are two types of CBDCs: wholesale
and retail. Wholesale CBDC (e[1-W) is designed
for restricted access to selected financial
institutionswhile, Retail CBDC (e[1-R) is an
electronic version of cash, whichwould be
potentially available for use by all, namely, private
sector, non-financial consumers and businesses.

Table No. 1

Retail CBDC Vs Wholesale CBDC

. Would be potentially available

Designed for restricted access to

for use by all, namely, private sector, hon-
financial consumers and businesses.

selected financial institutions

o Electronic  version of cash
primarily meant for retail transactions.

. Intended for the settlement of
interbank transfers and related wholesale
transactions.

. Can provide access to safe
money for payment and settlement as it is
a direct liability of the central bank.

. Has the potential to transform
settlement system for financial
transactions and make them more efficient
and secure.

Recent Developments

e The first pilot in the Digital Rupee -
Wholesale segment (e1-W) commenced on
November 1, 2022. The system methodology
for this pilot is the settlement of secondary
market transactions in government securities
with the expectations to make the interbank
market more efficient. Settlement in central

bank money leads to reduction in transaction
costs by pre-empting the need for settlement
guarantee infrastructure or for collateral to
mitigate settlement risk. The Reserve Bank of
India identified nine banks for participation in
the Digital Rupee’s wholesale pilot project,
which includeState Bank of India, Bank of
Baroda, Union Bank of India, HDFC Bank,

DOI: 10.35629/5252-0611610614

[Impact Factorvalue 6.18] ISO 9001: 2008 Certified Journal Page 612



\_)hk International Journal of Advances in Engineering and Management (IJAEM)

—

IJAEM

Volume 6, Issue 11 Nov. 2024, pp: 610-614 www.ijaem.net

ICICI Bank, Kotak Mahindra Bank, Yes Bank,
IDFC First Bank and HSB.

e The RBI announced the launch of the first
pilot for retail digital Rupee (e[J-R) on
December 01, 2022.The pilot covered select
locations in Closed User Group (CUG)
comprising  participating  customers and
merchants. The e(J-R, in the form of a digital
token that represents legal tender was issued in
the same denominations that paper currency
and coins are currently issued. Users are able
to transact with elJ-R through a digital wallet
offered by the participating banks and stored
on mobile phones/devices. Transactions can be
both Person to Person (P2P) and Person to
Merchant (P2M). Payments to merchants can
be made using QR codes displayed at merchant
locations. It also offers the features of physical
cash like trust, safety and settlement finality.
As in the case of cash, it does not earn any
interest and can be converted to other forms of
money, like deposits with banks.

Eight banks were been identified for
phase-wise participation in this pilot. The first
phase began with four banks, viz., State Bank of
India, ICICI Bank, Yes Bank and IDFC First Bank
in four cities across the country. Four more banks,
viz., Bank of Baroda, Union Bank of India, HDFC
Bank and Kotak Mahindra Bank joined this pilot
subsequently. The pilot initially covered four cities,
viz., Mumbai, New Delhi, Bengaluru and
Bhubaneswar and later extended to Ahmedabad,
Gangtok, Guwahati, Hyderabad, Indore, Kochi,
Lucknow, Patna and Shimla.

Functions and roleconsiderations of theend-to-

end CBDCframework

Core system

e Core rulebook: The RBI isthe apex body for
defining theprinciples of CBDC
usage,outlining the legal basis,governance, risk
managementand access requirements
forparticipants.

e Core infrastructure: Issuingand redeeming
CBDC is acore central bank functionwith
certain technical aspectsoutsourced to third-

partyvendors.

Broader ecosystem

e Processing infrastructure: The open
infrastructureat the payment layer isfacilitated
by APIs betweencommercial bank
participantsto aid in message

preparation,processing and reconciliation.

e Processing services: Banksrun the following
functionswhich are inherent to
guidingtransactions from initiationto
completion:  (a) limit checkand fund
availability,  (b)authorisation,  verification
andvalidation, and (c) screening.The following
services areprovided by banks throughpayment
applications: (a)pre-transaction — hannelaccess
and onboarding ofusers, (b) execution -
paymentinstruction and authentication,and (c)
post-transaction— advice statements
andconfirmations.

e Use case arrangements:Technical and
business ruleson how a use case shouldflow
within an applicationare determined by the
bankmaintaining the CBDCapplication.

Potential challengeswith implementation
Someof the major challenges related tothe
implementation of CBDC are:

Ensuring consumer privacyand wallet security

* The governance policyshould make up for the
lackof personal data protectionregulations and be
flexibleenough to adapt to the dynamicsocio-
economic system.

* Robust data security systemsand stringent data
access rulessuch as multi-level protectionstrategies
and advancedintrusion detection systemsmust be
examined  beforeimplementation to  prevent
anycyberattacks and breaches.

* Absolute anonymity may fuelmoney laundering
and terroristfinancing activities. Hence,defining the
right regulatoryframework  with  restrictions
andgatekeeping conditions is amust.

System scalability

e DLT-based implementations arefaced with
potential scalabilityissues and
performanceconcerns; proper research mustbe done
on permissioned DLTto counter these concerns.
 Ensuring consistent transactionprocessing across
all channelsis paramount and hence
correctexecution of transactions isnecessary even in
the case ofunforeseen events.

o Precise estimation of volumesof users and
transactions  iskey to  evaluating = multi-
servercomputing systems and datasyncing needs
for performance.

Data management andretention

* The KYC process should havestringent data
processing andcontrols in place that
makepaymentdata accessible to endusers and
intermediaries only.

DOI: 10.35629/5252-0611610614

[Impact Factorvalue 6.18] ISO 9001: 2008 Certified Journal Page 613



\_)hk International Journal of Advances in Engineering and Management (IJAEM)

—

IJAEM

Volume 6, Issue 11 Nov. 2024, pp: 610-614 www.ijaem.net

*+ Data management foranonymous low-
valuetransactions and largevaluetransactions canbe
challenging, but thechallenges can be mitigated
byimplementing identifiers or hashcodes.

* Absolute anonymity withintransactions will offer
littleinsight into the movement ofCBDCs and
payment trends.Hence, striking a balancebetween
data utilisation andconsumer privacy is key to
designing the right data model.

Future roadmap

India is one of the largesteconomies in the
world with alarge and diverse population, sothere
arevaried expectationsfrom the CBDC pilot with
severaluse cases and business modelsexpected to
emerge as theecosystem scales up. Future usecases
and key considerationsrelated to the CBDC
ecosystemare outlined below:

Retail cross-borderremittances: A retail
CBDCcan help reduce the costand increase the
speed andreliability of remittances,especially for
migrant workerswho send money back to
theirfamilies in India.

Microfinance: R-CBDCs canhelp support
microfinanceactivities such as small loansand
savings by providinga secure and accessibledigital
platform that embedsfeatures like
programmabilityand supports
alternativeunderwriting models, digitalonboarding,
documentation,etc.

Programmability: Theprogrammability of
CBDCs canstreamline direct disbursal,thereby
widening financialinclusion.

Offline payments: Enablingpayments in
the offline modeis imperative for reaching thelast
layer.Given that CBDCsrepresent tokens, they
aresuited to offline transactions.

Impact of CBDC onglobal trade

* The impact of an Indian CBDCon global trade
would dependon a variety of factors, including the
adoption rate of the IndianCBDC, the functionality
andfeatures of the CBDC, and theoverall state of
India’s  economyand trade relations  with
theworld.Geopolitical situation and thewillingness
of at least theBRICS countries to move awayfrom
US dollars as the primaryinstrument for global
trade,there could be widespreadadoption of an
Indian CBDC.If that happens, it could haveseveral
benefits for India’sglobal trade. For one, it
couldmake cross-border transactionsfaster, cheaper
and  moresecure, potentially increasingthe
efficiency of global tradewith India. Additionally,
anindian CBDC could help reducecurrency
exchange risks andcosts for international buyersand

sellers, making Indiangoods and services
moreattractive in the global market.

» However, the impact of anIndian CBDC on global
tradecould also be influenced byexternal factors,
such as thestance of other countries onCBDCs and
the overall globaleconomic climate. For example,if
other major trading partnersof India do not adopt
CBDCs,the benefits of an Indian CBDCmay be
limited. Additionally,if the global economy
isexperiencing a downturn, theimpact of an Indian
CBDC ontrade may be mitigated.

o There could even betechnological limitations
withrespect to the integration of thecountry’s
CBDC networks giventhat there is no single
standardof implementation and varioustechnologies
are being adoptedby other countries.

* Overall, it is difficult to predictthe exact impact of
an IndianCBDC on global trade tillsuch time that
there is moreinformation available on thebroader
economic conditions atplay.

1.  CONCLUSION

The rollout of CBDC or e-Rupeeis a giant
leap in India’s digitaltransformation efforts. If the
potentialchallenges in its implementationare
addressed, CBDC couldincrease ease of doing
business byovercoming geographical barriers.Cash
usage has declined, pavingthe way for the
emergence ofalternative payment currenciesand
modes that are mostlydecentralised. In this
context,CBDC can ensure financialand
environmental stability andfinancial inclusion, and
catalyseinnovation.
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