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I. INTRODUCTION'

Money performs three functions: medium of exchange
(facilitates exchange between two parties), store of value
(stores value from one period to another), and unit of
account (acts as numeraire of value). There are a number
of different types of money that perform these functions.
For example, cash in circulation, deposits at commercial
banks, commercial bank reserves at central bank, privately
issued assets, etc. Not all of them are equivalent, some are
riskier than others in certain functions, and almost all of
them are today in digital form. Cash is an obvious excep-
tion; however, it features unique properties such as ano-
nymity, universal acceptance (within the given jurisdiction),
and instantaneous exchangeability without the need of a
third-party intervention.

In recent years, due to innovations in technology, the con-
cept of digital currency has emerged out of the desire of
some private entities to replicate specific properties of cash
in the digital space. Digital currencies have been issued in
various electronic formats and value propositions, and in an
uncountable number of platforms, which allow for real-time,
peer-to-peer and not-in-person transactions. In studying
the emerging phenomenon, the Committee on Payments
and Market Infrastructures (CPMI) has noted that digital cur-
rencies feature some but not all the characteristics of a cur-
rency and some characteristics of commodities or assets.?

Digital currencies, especially those that have an embed-
ded decentralized payment mechanism based on the use
of distributed ledger technology (DLT), can have a range
of impacts on various aspects of financial markets and the
wider economy.?> These impacts include potential disrup-
tion to business models and systems, as well as facilitating
new economic interactions and linkages. In particular, the

implications of digital currencies on retail payment services
can be especially important, as they have the potential to
facilitate certain retail payment transactions (e.g., for e-com-
merce, cross-border transactions and person-to-person pay-
ments), and possibly make them faster and less expensive
for end users such as consumers and merchants. However,
the risks can also be considerable.

Central banks, too, are considering issuing their own digital
currencies. A central bank digital currency (CBDC) is a central
bank liability that is digitally created and recorded on cen-
tralized or decentralized ledgers, denominated in an existing
unit of account, and convertible in physical cash, commer-
cial bank money and other forms of money on demand by
the holder at authorized entities.* As physical cash, CBDC
would be legal tender. While central banks already provide
digital money to select entities (typically commercial banks
and other authorized financial intermediaries) in the form
of reserve balances that are used for settling large-value
(wholesale) obligations, CBDC would be a true innovation
if it were made available to general purpose users, that is,
for retail transactions among individuals and businesses.
“Retail” CBDC would truly represent a digital extension of
state-issued cash that would be ubiquitous and used and
accepted by all in the economy.

Central bank motivations for issuing CBDC are several and
differ widely.®> However, the common thread underpinning
them all is the recognition that a digital form of (state-is-
sued) cash should ultimately exist in the economy, which is
supported by the central bank’s pivotal role in guaranteeing
the stability of its value, ensuring the elasticity of its sup-
ply, and overseeing the overall security of its system (which
should not fail and should not tolerate serious mistakes).®



2 - Central Bank Digital Currency: Background Technical Note

CBDC has attracted conspicuous research on the various
aspects of CBDC, from design, to implementation and
implications. The related literature is now vast, with ana-
lytical and experimental contributions from several cen-
tral banks of advanced and emerging market economies,
and analysis and studies from the CPMI and the Bank for
International Settlements (BIS), international financial orga-
nizations, academic scholars, private sector institutions,
policy experts and market practitioners from all over the
world.” More and more central banks have indicated being
engaged in some form of work on CBDCs. The BIS has
released the results of a survey from 63 respondents in
January 2019,% and has recently published the update in
January 2020 with responses from 66 central banks.°Most
of their work involves proof-of-concept, while less than
10 central banks noted current engagement in pilots in
the latest BIS survey, and some central banks have started
doing small scale pilots to understand some properties of
CBDCs better.®

This report discusses the main technical features of domestic
retail CBDC and its potential implications. The report is orga-
nized as follows. Section 2 will provide a general description
of CBDC as they have evolved in the literature. Section 3 will
discuss the economics of CBDCs; in particular it will explore
the implications of CBDC for monetary policy, financial sta-
bility, financial intermediation, payments and settlements,
financial integrity, and financial inclusion in general, and in
the context of a developing economy as well as the potential
efficiency gains from the use of CBDCs. Section 4 will eval-
uate the legal and regulatory aspects. The last section will
conclude, raising issues for further analysis."

The report is part of a World Bank three-piece package on
CBDC. It provides technical background information to the
World Bank flagship report on Central Bank Digital Currency:
The Payments Perspective, and it is a companion to the Cen-
tral Bank Digital Currencies for Cross-Border Payments.
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GENERAL ASPECTS

Money has a crucial role in a market economy as it facili-
tates exchanges. Acceptance of any form of money in an
exchange means that the payee is confident that next time,
s/he can use that same money in exchange for a good or
service and there will be someone else accepting it. Money
carries value across time and space and, given its accep-
tance, it can be exchanged at no or negligible cost against
goods services, assets or other currencies. Paper money,
and more recently, electronic monies—none of which has
intrinsic value—are accepted in exchange and trades based
on this premise of trust. Hence, the value of money lies in
public trust—the trust that the instrument used as money
will endure as a faithful representation of value and will con-
tinue to be accepted by the society that has adopted it. This,
in turn, requires an institutional set up (including, inter alia,
a system of rules, infrastructures, and agencies) that helps
preserve these money features over time.

In a market economy, the central bank is tasked with the
prime responsibility to protect public trust in money.
In order to do so, the central adopts policies to preserve
the (internal and external) value of money, which typically
includes the reserve liabilities issued by the central bank to
select financial intermediaries, the demand liabilities issued
by commercial banks convertible at par with central bank
money on demand, and all forms of (electronic) money
issued by non-bank entities and convertible in fiat money
on par terms and upon demand.

All such forms of money co-exist in modern economies
and are exchangeable via payment systems supported by
central banks, which are widely accessible by banks and
non-banks. Central bank money is in the form of reserves
and settlement accounts held at the central bank by the
institutions participating in the payment systems as well
as banknotes in circulation. Commercial bank money is a

claim against the relevant commercial banks rather than
being a legal tender. Electronic monies issued by non-
banks are claims on commercial bank deposits and, indi-
rectly, on cash. Hence, the big distinction between central
bank money, on the one hand, and commercial bank and
non-bank electronic monies, on the other, is that the for-
mer does not bear default risk while the latter carry the
possibility of their issuers eventually defaulting on their lia-
bilities.

Four key properties of money and five design features of
CBDC can be identified:™

i. Type of issuer: central bank vs. other entities

ii. Form: digital vs. physical

Accessibility: restricted vs. widely, that is, money that is
available only to certain agents and in certain jurisdic-
tions vs. money that is available to everyone everywhere

iv. Technology: token-based vs. account-based: account-
based monies are held on the accounts of authorized
entities, while token-based monies are representations of
value encapsulated in (physical or digital) records, and
their transfer from one agent to another does not require
reconciliation of two databases.®

The gray shaded areas in Chart 1 show three different forms
CBDC can thus take: general purpose CB accounts, general
purpose CB digital tokens, and wholesale only CB digital
tokens.

« The general-purpose, account-based version is the one
where the central bank provides accounts to general
public.

« The general-purpose central bank digital tokens would
primarily target retail payments.
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Bech and Garratt, cit.

The wholesale-only central bank digital tokens would be for
large value payment and settlement transactions."

Furthermore, there are important design features to con-
sider:

Anonymity: physical cash is anonymous.

i. Availability: limited to central bank operating hours vs.

an ongoing and uninterrupted (i.e.,24 hour/7 day) basis.
Currently, access to digital central bank money (reserves)
is limited to the issuing central bank’s operating hours,
while cash is available on a 24/7/365 basis.

Zero vs. non-zero interest bearing. Currently, cash does
not bear interest while CBDC could carry a non-zero
interest rate.

. Transfer mechanism: person-to-person (P2P) vs. via an

intermediary indirect. Currently, cash is transferred P2P,
while CBDC be transferred PSP or via an intermediary
depending on design.

Limits or caps: these can be used to deter undesirable
uses. Limits are typically set on cash transactions due to
financial integrity considerations.

CB reserves
and settlement
accounts

CB digital
tokens

(general

purpose)

CB digital tokens

Central bank issued

Token-based

(wholesale
only)

Private digital
tokens

(wholesale

only)

Private digital tokens
(general purpose)

Different combinations of these properties and design fea-
tures would vyield different types of CBDC. Each property
and design feature fit different use cases and bear different
implications for monetary policy, financial intermediation,

financial integrity, financial inclusion, payments and settle-

ment systems.

There are some additional considerations:

CBDC needs to be one-to-one convertible to reserves/
banknotes to ensure proper functioning of the payment
system.”®

In the current setup with no CBDC, general public does
not have access to central bank money that is not in phys-
ical form (notes and coins). In fact, central bank money
has always been considered safer than commercial bank
money (bank deposits), and CBDC might enable access
to the same safety of cash but in digitally (similar to bank
deposits) in the form of central bank money by the gen-
eral public.



Ill. ADVANTAGES AND DISADVANTAGES OF CBDC'

This section discusses the main advantages and challenges
of CBDC. The areas of interest include the impact of CBDC
on: use of physical cash; access to central bank money, retail
payment services provision, Government payments, financial
inclusion, retail payments market, monetary policy, financial
intermediation, financial stability; and financial integrity.

CBDC AND CASH

Some countries have been discussing the introduction of
CBDC as a way to counter the decline in the use of physi-
cal cash when the economy is evolving toward a “less cash”
society. By designing CBDC so as to mimic the properties of
physical cash, it would act as a substitute for it and prevent
the money in the economy from being entirely originated
by the private sector. In many developing economies, cash
has been, and continues to be, the most widely used pay-
ment instrument, and this case is in general not applicable.

The issuance of CBDC might introduce significant changes
in the usage of physical cash. As CBDC were made avail-
able to all individuals and entities in the economy, this might
prompt a momentous change, especially if the central bank
promoted its use and availability across the whole national
jurisdiction. However, one should not forget the challenges
posed in many countries by a still great digital divide across
society, also exacerbated by gaps in the underlying infra-
structure, as well as the deliberate choice by many indi-
viduals and businesses who prefer to be digitally excluded,
as evidenced for instance in all cases where, even if social
benefits are distributed through bank accounts, many peo-
ple cash-out immediately the money that is deposited and
transact in cash.

In providing the new form of cash for the digital world of
today and tomorrow, CBDC could assist countries in their
constant search for the socially optimal combination of pay-
ment instruments. It would support country efforts to move
toward a cashless society or it would complement physical
cash in those countries that want to continue its use. On
the other hand, CBDC would preserve the role of the state
as money issuer in those countries where the use of cash
is minimal, and the monies used for retail payments are
issued by the private sector. And, finally, CBDC could either
promote or supplement competition and innovation in the
NPS, where the private sector is slow or stagnant. In this last
respect, CBDC would impose on the central bank (and state
more broadly) an even higher responsibility than is currently
the case to extend the use of digital currency to those seg-
ments of the population or areas of the country that are not
serviced by the private sector. Thus, there is no just one sin-
gle objective or purpose for issuing CBDC, and any decision
to issue it should be driven by a clear strategic view as to the
needs that its issuance would address in a specific country
context.

CBDC AND ACCESS TO CENTRAL BANK MONEY

CBDC can reinforce the central role of central bank money in
today’s digital world. The history of retail payment services,
since the origin of modern banking, can be understood as
the attempt from the payments industry and the society
at large to economize on the use of physical cash through
instruments (e.g., mobilizing bank deposits through cheques
and other means, and lately electronic transfer facilities and
e-monies) that have eventually become cash substitutes
for the public using them. This constant attempt has been
motivated by the high cost of handling and storing cash,
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and the impossibility of using it in non-in-person transac-
tions. CBDC could potentially re-position a digital, state-is-
sued form of legal tender at the center of transactions. The
innovative potential of this solution as a way to make digital
payment services universal, ubiquitous and instantaneous in
contemporary economies cannot be overemphasized, much
as its disruptive potential cannot be neglected.

Money instruments issued by the private sector (either in
the form of commercial bank deposits, electronic monies or
other digital currencies) are by their very nature risky, due
to the possibility of failures occurring along the supply pro-
cess. Risks involve the potential illiquidity and insolvency of
the issuers of the instruments or of the holders of the funds
received against their issuance. In this regard, one reason for
issuing CBDC is to provide money holders with a safe alter-
native. For this purpose, in evaluating whether CBDC features
advantages vis-a-vis private sector instruments, consideration
should be given to the coverage and extent of the existing
deposit insurance schemes protecting such instruments and
how fast the guarantees would take effect in the event of
failures. In addition, central banks would have to consider
whether issuing CBDC is worth the efforts in those countries
where cash is still largely used as the most secure form of
money for transacting and for storing value.

CBDC AND RETAIL PAYMENT SERVICES

Improving payment system performance is a most import-
ant motivation for central banks to issue CBDC. The cen-
tral banks of advanced and emerging market economies,
recently surveyed by the BIS earlier noted, have ranked pay-
ments safety and domestic payments efficiency as the first
motivating factors for potentially issuing a (wholesale or a
retail) CBDC. Central banks in emerging market economies,
in addition, have expressed high recognition for CBDC as
an instrument to promote financial inclusion. In fact, they
have generally stronger motivations than central banks in
advanced economies to work on retail CBDCs, which can act
as a substitute or a complement to cash.

CBDC would lead to fast, secure and efficient payments,
and would facilitate transactions that would otherwise be
foregone.” In theory, general public would have access to
central bank money, which is risk-free and digitized, to make
everyday transactions and to store pre-cautionary funds.
This would improve efficiency and safety of payments and
reduce the overall cost of transactions. A CBDC system link-
ing all agents in the economy would make real-time pay-
ment and settlement services accessible everywhere, always

and to/from anybody, and on a 24 hour/7-day basis around
the whole year. In fact, fast payment systems (FPS) could
achieve the same outcomes;™ however, the settlement of
payments at the retail level would take place in commercial
bank deposit liabilities, and PSPs might incur mutual credit
risk depending on the FPS architecture.”®

Strengthening cross-border payments might also be an
important central bank motivating factor for introducing
CBDC. While the surveyed central banks have generally
attributed low importance to cross-border payments effi-
ciency, the recent strong push by the G20 under the Saudi
Arabian presidency for developing a roadmap to enhance
cross-border payments can be expected to induce central
banks to evaluate additional actions, including the potential
that CBDC carries in this area and to adapt their preferences
accordingly.?°

CBDC AND GOVERNMENT PAYMENTS

CBDC could support payments to and from the Govern-
ment. It would provide a very effective mechanism to facili-
tate payments from all residents to all government agencies
across a single platform as well as to enable the government
to reach every agent everywhere in the economy and at any
time, for both regular or ad hoc transfers and payments. This
feature would be especially valuable during certain types of
emergencies.

In cases of national emergencies, as governments need to
transfer money to people and facilitate their payments activ-
ity, CBDC may play a special role. However, as experience
under the Covid-19 pandemic has shown worldwide, public
authorities may encounter significant challenges in getting
funds to those in need and enabling access to money.?' The
use of CBDC could be of great assistance. The central bank
could agree to act as government agent and execute CBDC
fund transfers on the government’s behalf to individuals and
businesses that government identifies to be in need of finan-
cial support. Through CBDC, government could send direct
payments much more rapidly than through checks or tax
refunds and could provide geographically and temporally
targeted relief. During crises, also, CBDC could be used as a
payment conduit for delivering fiscal stimulus packages to
households and businesses, which would be especially useful
when businesses risk closing because they run out of money
and people lose their jobs or become ill. It should be noted
that similar effects could be achieved through the use of FPS
solutions, provided that all government payment beneficia-
ries have access to transaction account facilities at PSPs.



CBDC AND FINANCIAL INCLUSION

CBDC should play a key role in fostering financial inclusion.
Notwithstanding the progress achieved over the years in
expanding people’s access to payment services, low-income
and vulnerable groups everywhere today continue to face
tremendous difficulties in making and receiving payments.
There is thus much scope to broaden the availability of pay-
ment services to people that are still financially excluded,
and to improve their quality in terms of convenience, trans-
parency and speed. While CBDC is not per se the solution
to universal financial access in a country, considering it
as a new form of cash and legal tender places the central
bank under an even more pressing obligation to make sure
that CBDC access is guaranteed everywhere, always and to
everybody across the national jurisdiction: CBDC inevitably
raises the profile of financial inclusion as a national policy
priority. In this area, central banks could draw useful pol-
icy guidance from the work done by the CPMI and World
Bank on payment aspects of financial inclusion (PAFI),22 but
might need to go beyond the PAFI approach in order to
ensure that CBDC is available to all agents in the economy.
In particular, where financial inclusion is a national priority
and the private sector is not enough responsive to the finan-
cial inclusion agenda, the introduction of CBDC could be
one of the available options to expedite the process, pre-
cisely because of the special responsibility falling upon the
central bank to facilitate CBDC access to all individuals and
businesses across the country. It is also to be noted that the
reasons why the private sector is unresponsive should be
carefully studied, and the conclusion might indeed lead to
accelerate CBDC adoption.

The special responsibility of the central bank to facilitate
CBDC access to all in the country could make a big push
on the financial inclusion agenda. CBDC introduction would
require the central bank to activate the four PAFI "catalytic
pillars” that act as drivers of access to and usage of basic
transaction instruments, by i) designing CBDC transaction
functionalities in ways that are convenient for even non-so-
phisticated users, ii) creating a network of readily available
access points as part of the provision of CBDC as a “pub-

| ”

lic utility”, directly and/or through PSPs; iii) supporting
awareness and financial literacy as necessary to disseminate
knowledge of the new instrument across the population and
the country, and iv) leveraging large-volume recurrent pay-
ment streams. In line with the new recent PAFI work by the
CPMI-World Bank,?* the CBDC technology would expand the
range of payment products, make them ubiquitously acces-
sible, enhance user experience and awareness, and achieve
efficiency gains.?* At the same time, however, these benefits
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would come with certain risks in terms of operational and
cyber resilience, the protection of funds received from cus-
tomers, data protection and privacy, digital exclusion and
market concentration. If not adequately managed, these
risks could undermine financial inclusion outcomes.

CBDC AND THE RETAIL PAYMENTS MARKET

CBDC could put competitive pressure on a stagnant pay-
ments market, in particular on the retail side. Where the
market is characterized by the dominance of relatively inef-
ficient payment services provided by less than innovative
players, the introduction of CBDC could exert pressure on
the efficiency of other payment instruments and support
a positive disruption in the market. For example, as retail
CBDC might be offered in principle at little or zero cost to
the payers and payees - much as for cash today - it could
improve the overall efficiency of the retail segment of the
NPS, by pressing private sector providers to attain higher
level of efficiency on the instruments they issue and to sup-
ply customers with higher quality and an expanded range
of services.

CBDC should aim at promoting competition and innovation
in the NPS.?> Issuance of CBDC should not be seen as replac-
ing tout court physical cash or private-sector monies (includ-
ing new digital currencies). All these forms of monies can
well coexist, and CBDCs can act as a complementary means
of payment that addresses specific use cases and market
failures as well as a catalyst for continued innovation in pay-
ments, finance and commerce at large. Moreover, CBDC can
be introduced with a view to allowing the public and pri-
vate sectors to exploit their respective comparative advan-
tages: central banks can focus on ensuring trust, stability and
integrity in payments and let private-sector PSPs keep doing
what they should do best—interfacing with customers and
compete amongst each other to win customer preferences
and expand the market for digital payments. This coexis-
tence would require a level playing field aimed to make sure
that competition is open and fair, including between market
incumbents and new entrants. Open and fair competition
would in turn require market protection from abusive and
monopolistic practices and the adoption of appropriate
rules for handling data as the raw materials of the digital
world, from access, to sharing, portability, and protection.
Finally, interoperability would be important for an environ-
ment that need to be open to innovation, enabling PSPs
(acting on their own behalf or on behalf of their customers)
to access CBDC via multiple channels, including back-end
interfaces and APIs.2¢
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CBDC AND MONETARY POLICY

CBDC may change the implementation of monetary policy
depending on the CBDC design.?” Specific considerations
in this respect would include the accessibility of CBDC and
whether it is interest bearing. Simply put, wider access to
central bank money and interest bearing CBDC (which
would make it an attractive asset to hold) together could
make monetary policy outcomes more pronounced because
of substitution effects. For example, CBDC may substitute
for various money market instruments, as a liquid risk-free
asset for final settlement. If CBDC can be used by non-res-
idents, it may become a substitute for internationally used
banknotes.?® If CBDC is designed to be more attractive, the
effects on monetary policy transmission would be more
prominent. At the same time, it is important to note that
emerging economies do not have effective monetary policy
transmission due to vulnerabilities in the domestic financial
system and the presence of a large informal sector. Hence,
the issuance of CBDC may not necessarily make monetary
policy transmission more effective.

It is also important to note that with the issuance of CBDC,
depending on its design, the issuing central bank would have
different policy tools at its disposal, compared to the tradi-
tional tools. These would include, for example, the ability to
apply negative interest rates on CBDC, targeting the CBDC
rate, effecting helicopter drops, etc. The central bank can also
consider imposing limits or caps on the quantity of CBDC
holdings or the use of CBDC. Quantitative limits on CBDC use
would be analogous to limits on cash withdrawals for individ-
ual commercial bank deposit holders and would be aimed
at protecting the commercial banks’ deposit base at times
of stress. In practice, under quantitative limits, commercial
bank deposit holders would not be allowed to convert their
demand deposits into CBDC beyond a certain threshold.
However, the consequences of this are not clear for the one-
to-one convertibility of the CBDC to reserves and banknotes,
specifically at times of stress when this type of a policy would
otherwise be the most useful.

CBDC may lead to better control of monetary policy in two
ways

i. Use of negative (nominal) interest rates: if CBDC is
interest-bearing—in this case, people would pay the
central bank to store their currency. This would be to
discourage holding money and to stimulate spending.
Compared to CBDC, cash does not pay interest and
hence applying negative interest rates on cash is not
feasible. The lower bound to interest rate is thus zero,
and the stimulus has a limit.?°

ii. Use of “helicopter drops:” account-based CBDC would
enable the central banks to make transfers of funds
directly into the account of individual agents. This would
allow central banks to execute monetary policy opera-
tions in a more precise (targeted) and rapid way than
is possible with conventional or unconventional (e.g.,
quantitative easing) types of monetary instruments.
Helicopter drops can be done universally, on all accounts,
or on a selective basis, depending on the situation (see
also Annex 2).

It is expected that CBDC would have an impact on seignior-
age. Seigniorage is the profit of the central bank from the
issuance of the currency. It is the face value of the currency
minus the cost of printing and distributing. Alternative pri-
vate digital currencies may significantly reduce the seignior-
age revenues from a fiat currency, and hence the case for
a CBDC. However, at the same time, replacing cash with a
CBDC that may end up failing to appeal to users could also
inadvertently accelerate the decline of seigniorage reve-
nues. It is not fully understood as of yet which way seignior-
age revenues would go in this case as the two effects are in
the opposite direction.

CBDC, FINANCIAL INTERMEDIATION AND
FINANCIAL STABILITY

Financial intermediation might change dramatically, should
CBDC become very attractive. A large flow of retail deposits
into CBDC could cause a loss of low-cost and stable fund-
ing for banks, leading them to raise interest rates or seek
to replace outflows through more costly and uncertain
wholesale funds and term deposits. Banks might have to
shrink their balance sheets. Also, as the demand for CBDC
grows very large, and cash holdings do not decline in par-
allel, central banks may need to hold less liquid and riskier
securities, thereby influencing the prices of such securities
and potentially affecting market functioning, and may also
need to provide substantial maturity, liquidity and credit risk
transformation at times to both banks and markets. Central
banks might end up exserting a larger impact on lending
and financial conditions than warranted.

CBDC might facilitate bank runs during times of financial
distress. CBDC would essentially create a new store of value
without default risk, in addition to cash. If faced with sys-
temic financial difficulties, households and businesses might
suddenly shift their deposits towards CBDC as a risk-free
asset, as the digital nature of the instrument would allow
for faster and larger “digital runs” of depositors on their



banks. Even with deposit insurance protection, the stability
of retail funding could weaken to the extent that the central
bank offers a very safe alternative, and the incentives to run
toward the central bank would be sharper and more per-
vasive if deposits were not insured or if deposit insurance
was limited. Annex 4 discusses other CBDC implications for
financial stability.

CBDC AND FINANCIAL INTEGRITY

Like in the case of physical cash, CBDC anonymity could
prove attractive to users interested in keeping privacy. Pri-
vacy includes aspects such as the amount of data accessi-
ble to other counterparts to the transaction and reducing
the data potentially exposed in case of security breaches.
For example, without a legitimate purpose or authorized
content, a provider would have access to information on all
the transactions of a person and make illegitimate use of
this information. Technology allows for separating informa-
tion on the account from that on the account holder. Thus,
depending on the choices regarding CBDC design and the
degree of intermediation by PSPs, the information on the
account holders could be managed by the provider(s) of the
payment interfaces, while the central bank would keep the
accounts of all users on its books.

Thus, given the cash-like nature of CBDC, anonymity in
its use is a key issue to consider. Should CBDC users be
anonymous, like physical cash users, or should the digital
nature of the instruments make its users’ identity known?
On the policy level, decisions on anonymity on digital cash
use should be driven by principles, not technology. In par-
ticular, even if digital technologies allow today to overcome
the anonymity that is intrinsic in the use of physical cash,
to the extent that a society allows the continued use of
cash as a way to protect anonymity in (certain) transactions
and even the usage of certain other instruments character-
ized by anonymity or pseudo-anonymity (e.g., bitcoin and
other virtual currencies), the same characteristics could be
allowed for the use of digital cash. In other words, iden-
tification of CBDC users should not be required simply
because its underlying technology allows for it; rather, it
should be a question of legal rights and opportunity, even
more so as CBDC were intended to replicate cash in the
digital world.3°

Central Bank Digital Currency: Background Technical Note « 9

Defining the boundaries of CBDC anonymity should take
into account, as appropriate, the existing compliance reg-
ulation on AML/CTF. On the operational level, users of DLT-
or token-based CBDC would need access keys whenever
they wished to transfer their tokens to other users. A DLT- or
token-based system can be designed to be anonymous, so
that the actual identity of the users having access to the pri-
vate keys would not be known to the central bank. However,
it should be noted that transactions on account- and DLT-
based digital systems are traceable, since the history of all
transactions is stored on them. Also, it is possible that even
in a DLT- or token-based system regulators would insist that
CBDC wallet providers carry out some “know your customer”
(KYC) checks for holders. On the other hand, with account-
based CBDC, the identity of the account holders would
typically be checked before opening the accounts, under
(KYC) requirements. However, financial institutions have the
flexibility to open accounts with limitations on balances,
daily, or monthly transactions with minimum identification
requirements or with a full exemption of identification or
verification. This flexibility could in principle be built into
account-based CBDC systems.

CBDC should be compliant with AML/CFT regulations and
requirements and should guarantee at least the same level
of market integrity that is required of the existing instru-
ments. Relevant Financial Action Task Force (FATF) provi-
sions should be applied as needed to the planned CBDC
and compliance with them should be ensured through its
entire lifecycle. In this context, an analysis of CBDC from an
AML-CFT perspective would be necessary. This implies that
the identity of CBDC users, at least above certain transaction
thresholds, might need to be known to at least some author-
ities or regulated institutions in the wider CBDC network,
which can validate the compliance of these transactions
with prevalent laws and regulation. As the Bank of England
(BoE) argues,® one possibility to operationalize this arrange-
ment would be for the core ledger to store only pseudon-
ymous accounts and balances and for each account in the
core ledger to be linked to a PSP which knows the identity of
each user. The PSP would be responsible for applying AML/
CFT checks to users and for reporting suspicious transac-
tions to the relevant authorities. Based on this solution, the
central bank would not hold granular personal data on users
(thus reducing the privacy concerns that could arise in con-
nection with holding personal user data) and yet AML/CFT
requirements could still be met by CBDC. Consistently with
the above provisions, payments and balances below certain
thresholds might be granted a simplified regime.



IV. CBDC: DESIGN ASPECTS

Essentially, the features of CBDC will depend on its intended — It could facilitate expansion of access to digital pay-
use. Different use cases require CBDC to be designed in dif- ment services

ferent ways, with different features. This section focuses on
three options and their related use cases for domestic retail

— It can be used to make payments remotely, although
wallets would not come with additional financial ser-

CBDC. vices such as savings, credit or insurance attached to
them
OPTION A « CBDC would provide for faster money transfers
Description «  CBDC might save on the cost of providing physical cash
This option aims to replicate the properties of physical cash. especially, but not exclusively, in high-inflation environ-
ments, where maintenance and issuance of physical cash
Design can be costly

The following design features would apply. CBDC would be:  « CBDC may limit the appeal and use of privately issued
digital currencies, if the central bank intends to discour-

+ General purpose (anyone in the economy can hold and ) ] o
age use of instrument of uncertain value and liquidity

use it)

« CBDC could afford lower costs of managing a centralized
bank ledger and would make additional oversight data
available

+ Issued in the form of digital token based on DLT
«  Anonymous

+ Available for use on a 24/7/365 basis + CBDC could reduce the costs of supplying cash. Assum-

+ P2P exchangeable (with no need for intermediary) ing a downward shift of physical cash usage caused by
. Exchangeable with physical cash on a 1:1 parity CBDC uptake, costs entailed in the physical production

) ) and maintenance of cash would drop, and the costs of
» Non-interest bearing. printing, maintaining fitness, storage (building and main-
taining vaults and depots) and corresponding insurance,

Desirability
and distribution would decline.3> The cost reduction

The likely advantages of Option A include: would include also lesser use of human resources ded-

« P2P exchangeability icated to these activities

. CBDC would serve as a unit of account + Potential increase in seigniorage:** given the reduction in

. . the costs of supplying cash, a corresponding increase in
« CBDC would serve as a substitute of cash as a medium of PPlyINg P 9

. L . . seigniorage income would result.
exchange, with the following important considerations: 9 9
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Further considerations

While Option A would replicate cash in many ways, it would
bring up the following considerations:

+ Anonymity would make CBDC difficult to recover if stolen
or lost

+ Compared to bank deposits covered by insurance, the
risk of loss would be higher

+ This option would not stop illicit financial transactions as
it would preserve the anonymity of digital cash

+  While default-free, CBDC based on option might be less
appealing than commercial bank deposits as these come
with additional services that are appealing to the users
(e.g., various forms of savings, credit, insurance)**

+  While CBDC may substitute cash in “less cash” econo-
mies, thereby reducing informality (and tax evasion) and
lowering the costs of producing and managing physical
cash, it would be exposed to technology-related chal-
lenges including inter alia as cyber risk, connectivity
issues, and lack of digital skills.

OPTION B

Description

In principle, Option B would give central banks a new mon-
etary policy tool. Under this option, a central bank would
be creating a digital currency that bears (positive or neg-
ative) interest (unlike cash that bears no interest). Also, as
technology would allow for CBDC issued under this option
to be embedded with smart contracts that would kick in
under certain contingencies, changes in interest rates could
be pre-programmed and triggered contingent on pre-spec-
ified events.

While this option has many theoretical benefits from the
standpoint of monetary policy, it is not clear whether it
would be possible to implement it in practice. The option
carries a number of political and social consequences, which
are discussed below. In addition, from a legal perspective,
issues may arise as to whether interest can be paid on the
currency.

Design

The design features under Option B would be the same as
under Option A, except that CBDC would be interest bear-

ing.
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Desirability
Option B would have the following additional advantages:

+ CBDC would improve monetary policy by allowing
non-linear transfers and more direct implementation and
transmission®

« It would allow monetary policy to break below the effec-
tive lower bound (ELB), 363"

+ The CBDC rate would not have to be the same as the
policy rate.®®

Further considerations

While Option B would add the CBDC interest rate as a new
powerful monetary policy tool, whether to to use it should
require careful evaluation of its potentional undesired con-
sequences:

«  While negative interest rates on CBDC would not nec-
essarily mean negative long-term interest rates, it would
imply a reduction in overall interest rates. These would, in
turn, have effects on the pension funds and other long-
term capital markets

« Risk-averse savers would be worse off as low risk saving
options would be paying very low, zero or even negative
interest rates, although they may still prefer to keep funds
as bank deposits to ensure safekeeping as opposed to
directly investing in firms with a high possibility of losing
their savings

«  From a social and political perspective, transfer of wealth
via negative interest rates on CBDC can be seen as expro-
priation or taxation by the central bank. Questions on the
legitimacy and the duration of financial repression could
be raised. This may require a change in the central banks’
roles and mandates, before deciding to issue CBDC,
which would have serious implications for the nature of
the central bank.

« Co-existence of cash and interest-bearing CBDC would
be problematic

« Interest-bearing CBDC might be preferable to bank
deposits, with the implications for financial intermedia-
tion and financial stability discussed earlier (Section IlI).

OPTION C
Description

CBDC would be in the form of accounts held at the cen-
tral bank. The non-anonymity deriving from the account
nature of CBDC could make it less preferable for those who
value anonymity in the use of money. The anonymity fea-
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ture of cash is valued by many, and the non-anonymity of
CBDC might have consequences in terms of the demand
for it. For example, as a medium of exchange, CBDC under
Option C would be less preferable since people may not
be willing to have their transactions traceable. This is not
a consideration only from those involved in illicit activities,
but also from those who value privacy. As a store of value,
however, Option C would provide a safer alternative (since
non-anonymous CBDC would carry no risk of loss), and this
would affect the demand for it positively. The effects on
CBDC demand would be reinforced if CBDC were to pay
interest.

Design

The following design features would apply for CBDC under
Option C:

« The central bank would open and maintain accounts for
all users in the econom; alternatively, a tiered system can
be used where banks would distribute CBDC (Section V).

Desirability

Option C would have the following advantages:

+ The traceability of transactions would contribute to the
prevention of illicit activities and reduce informality (and
tax evasion).

+ The underlying technology could be used in associa-
tion with non-anonymity to ban certain transactions or
to enable automatic payment of certain financial obli-
gations (e.g., taxes) individuals and businesses), at spe-
cific times and subject to specific economic conditions.
Such programs would give the central bank additional
tools to control the money supply and to target inter-
est rates. While these are technical possibilities offered

TABLE 1

Existing forms of central bank money

by the option, their legal implcaitions would have to be
evaluated before deciding on their use,

« Account-based CBDC would enable the central banks to
do “helicopter drops” more effectively than with (anony-
mous) digital tokens.*®

Further Considerations

Further considerations regarding Option C include the fol-
lowing:

+ The option would facilitate AML/CFT policy objectives
and implementation

+ The co-existence of physical cash might make it difficult
for the authorities to take the advantage of the non-anon-
ymous CBDC*°

« Eventually, if the authorities aimed at encouraging usage
of CBDC, they may be facing a choice between setting
CBDC rate high enough as to make it attractive (with the
potential consequences noted earlier), on one side, and
restricting the use of physical cash (or even eliminating it
altogether), on the other

« Restrictive actions on cash, however, would raise ques-
tions on the availability of people’s choice of payment
instrument and, more broadly, on the socially optimal
combination of payment instruments.

Table 1 below provides a summary of the different options
that are discussed in this section and their design features.
It also includes a comparison to the existing forms of central
bank money (banknotes in circulation and reserves at the
central bank). These options have been the most widely dis-
cussed ones in the literature and some central banks have
drafted proofs-of-concept or started small scale piloting of
these types of CBDC.

Properties of Central Bank Money in Different Forms

Forms of CBDC analyzed in this report

Token-based CBDC Account-based CBDC

Banknotes Central Bank Reserves Option A Option B Option C
Access General purpose Limited to authorized General-purpose General-purpose
financial intermediaries
Anonymity Anonymous Non-anonymous Anonymity possible Non-anonymous
Availability 24/7 Central bank working hours | 24/7 feasible 24/7 feasible
Interest Not possible Possible Possible Possible
Transfer p2pP Centralized P2P Centralized
Use limits No limits on ownership | Possible No limits on ownership Possible
Possible limits on Possible limits on payments
payments
Risk of loss Yes No Yes Yes No

CBDC: Architecture Aspects



V. CBDC: ARCHITECTURE ASPECTS

CBDC could potentially be made accessible by all individ-
uals, enterprises and other entities. Retail CBDC could be
arranged in one or two tiers. In a one-tier retail CBDC, the
central bank would operate the CBDC infrastructure, distrib-
ute CBDC directly to the public and manage the accounts
of all users (individuals and enterprises) keeping records of
all balances and updating them with every transaction. In
this type of model, the central bank could outsource some
operations, like call center, user interface and the handling
of user complaints. In a two-tier model, on the other hand,
the central bank would distribute CBDC to the public via
intermediaries, typically referred to in this report as payment
service providers (PSPs). PSPs could be banks or nonbank
entities and would be licensed and overseen by the central
bank. In a two-tier system, the first tier could have similar
functions to a wholesale CBDC system. In both models, the
central bank would the issuer of CBDC, and CBDC would be
liability of (claim on) the issuing central bank.

In light of the strategic objectives of the central bank, the
two models might need to co-exist. As the central bank will
hold the responsibility to make CBDC available to all the
economy’s agents (as this is the case for physical cash), it
will have to mobilize all the resources needed to this end.
In practice, this means that, where feasible, the central bank
will have to leverage private-sector PSPs, which are best
positioned to interface with customers, in order to deliver
CBDC services. Also, if necessary, the central bank will have
to use alternative solutions, including creating dedicated
capacity or using agent networks, to ensure that CBDC is
made available to customers of regions that are not reached
by private-sector providers.

THE ONE-TIER MODEL

In a one-tier model, access to the system could either require
identification and verification or could be anonymous. It
would be technically possible to separate personal informa-
tion of account holders or access to tokens from the sys-
tem itself. Accordingly, the system would hold references to
personal information that could be stored in a different sys-
tem and managed by a different organization. This solution
provides two major advantages: the first is to hide personal
information from financial transactions, and hence protect
privacy; the second is that personal information would be
separated from access to multiple institutions, therefore
allowing for stronger protection from cyber-attacks. Another
option includes having an anonymous account below a cer-
tain balance or transaction limit and requesting identifica-
tion above this threshold. And a third option is to provide
users with the ability to control access to their own personal
information based on their choice and subject to AML/CFT
requirements.

THE TWO-TIER MODEL

A two-tier model may feature different allocations of CBDC
functionalities to the central bank and PSPs, respectively.
There are activities that can be done only by the central
bank, others that the central bank can either execute directly
or decentralize to PSPs, and those that are typical of PSPs
and PSPs would have a comparative advantage in perform-
ing. The level of decentralization chosen will depend on
several factors as: the level of market competitiveness and
the extent to which the central bank should compete with,

13
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complement or supplement private-sector PSPs; the level of
maturity of PSPs and the retail payments ecosystem more
broadly; the approach that best allows the central bank to
achieve its objectives of issuing CBDC; the need to maintain
an efficient interplay between CBDC and all other payment
instruments, including physical cash; and the ability of the
central bank to manage and mitigate the risks associated
with service provision.

A two-tier model could feature different levels of decentral-
ization of CBDC functionalities. As for the management of
user accounts, the central bank could choose among dif-
ferent options. It may elect to manage all user accounts
directly in its books, letting PSPs only in charge of enroll-
ing users. Alternatively, the central bank may elect to man-
age omnibus/pool accounts for PSPs, while each PSP would
manage the accounts of its own users, without providing
details to the central bank on individual users’ accounts. In
another variant yet, the central bank would manage the PSP
accounts, PSPs would manage the user accounts and would
periodically feed information on user balances to the cen-
tral bank. Both these variants would fall within a model also
called “hybrid” CBDC.*' In particular the last variant would
enable the central bank to transfer CBDC holdings from one
PSP to another in the event of a technical failure. This would
in turn require i) a legal framework that allows for portability
of CBDC balances in bulk (that is, give the central bank the
power to switch retail customer relationships from a failing
PSP to a fully functional one) and ii) the technical capability
to do so promptly when necessary.

User interface applications could be designed to link users
directly to the central bank system or to the PSP systems.
Regardless of having a mobile, card, or web application devel-
oped by one of the licensed PSPs, the central bank could
either allow the payment instrument to have direct access to
the central bank system or limit access to only the PSPs’ back-
end systems. In the latter case, the user application would
access the PSP systems. Hence, the PSP back-end systems
would communicate with the central bank system, simulat-
ing typical intermediated transactions. In a system where the
user accounts were managed by the PSPs, it would be man-
datory for the user application to communicate with the PSP
systems, whereas in cases where all accounts or tokens were
managed directly by the central bank, both options would be
applicable (that is, the user application would access either
the PSPs’ or the central bank’s systems.

The central bank could choose to manage its own central
CBDC ledger or share the ledger operations with other PSPs.
A DL among multiple operators would increase the resilience

of the system and increase its availability. The DLT could oper-
ate based on different modalities. According to one modality,
all data would be made accessible by all PSPs, which could
then validate the transactions and reach consensus. Alter-
natively, PSPs could be permitted to access only their own
users’ data, while the central bank would be able to access
all transactions of all users. As a third modality, all transaction
data would be shared among all PSPs, while each PSP would
keep and not share their own users’ personal information. For
instance, the central bank could provide the core settlement
function and APIs that are accessible by PSPs, and each PSP
could develop its applications to end users, add features and
facilities to the application, and compete with other PSPs on
the quality of services provided to the end-users. However,
all PSPs would be accessing the same APIs and the settle-
ment function supplied by the central bank. According to a
third modality, the central bank would provide a settlement
function and a messaging application. In the case of central-
ized management of accounts or tokens, the central bank
might need to present an authentication technique and in
a programable CBDC, the central bank may provide a layer
or a function to allow PSPs to add further functionalities or
specific controls or limitations to the CBDC.

The contractual arrangement between the central bank and
PSPs could be framed in different ways. The arrangement
would change depending on whether PSPs would be in
charge of service provision as principal providers or whether
they would act as agents to the central bank. Whatever the
arrangement, the responsibilities and liabilities of the cen-
tral bank and PSPs, respectively, should be reflected clearly in
the contractual agreement, including in exceptional circum-
stances. For example, the arrangement should enable the
central bank to redeem the claims of users in the case of a PSP
insolvency. This would require the central bank either having
direct access to user accounts or receiving reports from the
PSPs (on a regular basis or in the event of failures). Finally, the
arrangement should clarify the liability and responsibility of
the central bank and the PSPs, respectively, in the event of
fraud, noncompliance, or services underperformance.

The introduction of DLT-based CBDC could improve the
efficiency and quality of supervision and the collection of
statistics on payments. A DLT-based CBDC could allow for
“embedded supervision,” that is, a regulatory framework
that provides for compliance to be automatically monitored
by reading directly from the ledger, thus reducing the need
for firms to actively collect, verify and deliver data.*? By the
same fashion, a DLT-based CBDC could improve the speed,
and reduce the cost, of the collection process of PSP data for
statistical purposes.



VI. CBDC: LEGAL ASPECTS

The introduction of CBDC might require amendments to
the existing legislation.*® The need for legal adjustments
differs considerably depending on how CBDC is designed,
and on existing legal order in the relevant jurisdiction. How-
ever, there are several general legal issues that need to be
considered for the concrete implementation of any of the
described options.

The central bank needs to have the authority to issue
CBDC. In general, central banks have the power to issue
currency. Unless relevant legislation expressly states other-
wise (for instance, by specifically stating that currency can
only take the form of banknotes and coins, and so implying
that these are paper-based banknotes and metallic coins),
the central bank should be able to issue currency also in
digital form.**

The issuing of CBDC must not conflict with any of the cen-
tral bank’s statutory objectives, tasks, and assignments.
Provided that the central bank can issue currency also in
digital form, as for the kind of option among the above that
the central bank would choose, this must be consistent
with the objectives that are recognized to the functions
and tasks of the central bank as stated in relevant central
bank and/or monetary legislation. Depending on how the
CBDC mechanism is designed, this may mean that the cen-
tral bank supplies lending or receives deposits from the
public, which might be considered not permitted when
addressed to the general public. If the central bank was
to supply CBDC accounts, especially if these could accrue
interest, these accounts would be regarded as deposit
accounts.

In particular, safe and efficient payment system must be
safeguarded. Central banks usually also have the task of pro-
moting a secure and efficient (national) payment system.
This entails in practice several sub-tasks according to rele-
vant legislation, such as the provision of systems for the set-
tlement of payments, as well as of means of payment both
in physical form and as holdings in accounts. If the legisla-
tion contains no explicit ban on holdings in accounts and
if the CBDC mechanism contributes to a safer and/or more
efficient payment system, it could be considered to come
within the framework of the central bank mandate.*

The CBDC must be considered legal tender under the coun-
try legal order. Normally, only banknotes and coins issued
by the central bank are deemed to be legal tender, that is
to say: no one can refuse banknotes and coins as valid pay-
ment. In practice, however, parties can derogate to such
principle and can be bound to accept bank money by con-
tract. Moreover, in the plurality of countries it is recognized
practice to accept bank money as legal tender (i.e., as valid
payment that it is believed cannot be refused). It must be
ensured that this would also apply to CBDC.*¢

However, considering that CBDC is legal tender, it is neces-
sary that creditors are provided with options in the form of
various payment instruments for its acceptance, based on
cost, technology and risk associated with each instrument.
Parties to transactions are normally free to agree on the
kind of instrument they are ready to accept for payments,
based on cost, needed technology, or risk of the instru-
ment used. Thus, in the absence of legal clarifications to
this extent, the introduction of CBDC might raise incon-
sistencies. For example, whereas as a liability of the cen-
tral bank CBDC would be considered legal tender (and its
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acceptance would be compulsory), creditors might not be
equipped to accept it for payments. Similarly, public policy
considerations may lead to the imposition by the central
bank of regulatory restrictions on the use of specific pay-
ment instruments (a well-known example being the impo-
sition of limits on the use of cash, cheques or e-money).

It must be assessed whether relevant e-money legislation
applies to CBDC. E-money legislation currently exists in
many countries, establishing several specific regulatory
requirements for such instruments. However, definitions of
e-money differ according to domestic legislation and conse-
quently it must be assessed whether such legislation would
apply also to digital currency in general, and to CBDC in par-
ticular. If this is the case, it must be assessed whether all
relevant provisions would be appropriate to CBDC.*

However, no legal confusion should arise between CBDC
and e-money. CBDC would be a liability of the central bank
and CBDC holders would hold claims on the central bank,
while e-money is a liability of its issuer(s) and its holders
would hold claims on its issuer(s), even where regulation
requires the funds received in exchange for the e-money
to be held at the central bank. Also, while a central bank
can create additional liabilities—including CBDC—Dby fiat,
e-money issuers may not do the same since their liabilities
must be matched by the funds received in exchange. While
concerns on the existence of the underlying matched funds
can raise doubts on the value of e-money, this cannot occur
with CBDC. Furthermore, while a central bank can create
additional CBDC by fiat, e-money issuers may not do the
same since their liabilities must be matched by the funds
received in exchange.

In any event, if a central bank issues a CBDC to the general
public, this could mean that the central bank is exposed to
the same legislation as other market participants. In addi-
tion to anti-money laundering regulations, such as KYC
regulations and overseeing transactions, this can involve
data protection legislation, consumer protection legisla-
tion in the payment services field, responsibility for unau-
thorized transactions, tax legislation, cyber-crime and the
like. The regulatory framework to apply would depend on
which option is chosen, but in principle the central bank
should be subject to the same provisions as any other mar-
ket participant issuing similar digital currency mechanisms.

The use of CBDC would require data and privacy protection.
As for all digital financial services, breaches of privacy and
particularly data security may result in identity theft, harm
to financial records, fraud and other risks. Mitigating such
risks would necessitate legal and regulatory provisions that,
inter alia, clarify the rights of users, define data types, give
control to users over their personal data and, and set out the
legal obligations of data controllers, data processors when
interacting with data users and with each other.

Each CBDC design option chosen needs to be carefully
assessed also under the private law of the relevant coun-
try. As declared since the outset, the legal issues identified
above are general and are not meant to address individual
features of each option or model. However, it must be at
least stressed that any ‘token-based’ model might imply a
debate on the legal status of a ‘token’, whether this is con-
sidered as a digital asset implying that it is not a fungible
good. Although this would take to the never-fully-solved
issue of the legal status of money, which goes beyond the
analysis of the specificities of CBDC, legal certainty requires
that clarity is made also in relation to this aspect under the
relevant legal order.

If a central bank issues CBDC to the general public, it is
exposed to the same legislation as other PSPs or payment
system operators. Central banks are often empowered to
operate systems. Rarely their statute limits this power to
wholesale systems. However, it has been unusual until now
for central banks to directly provide payment services to
the general public (besides physical cash) and to entertain
direct relations with the users. If that were the case, the cen-
tral bank should in principle be subject to the same stan-
dards as any PSP and the services provided by the central
bank should be subject to the same rules as the services
provided by PSPs. That includes among others compliance
with provisions on privacy and legal standards on security
and protection against cyber-attacks. Any challenge to user
data or breach of security leading to misappropriation of
funds might affect trust on the instrument and jeopardize
central bank reputation. Whereas cash entails other risks (as
that of forgery or of steal), CBDC is subject to risks related to
the technology that underpins its use and circulation. Also,
in a two-tier system, failure of a PSP would trigger claims on
the intermediated CBDC.



ANNEX 1: GLOSSARY OF RELEVANT TERMS

TERM

DEFINITION

SOURCE

Cryptocurrency

Refers to a math-based, decentralized convertible virtual currency that is
protected by cryptography (i.e., it incorporates principles of cryptography to
implement a distributed, decentralized, secure information economy)

FATF (2014) Virtual Currencies:
Key Definitions and Potential
AML/CFT Risks

Digital currency

Can mean a digital representation of either virtual currency (non-fiat) or
e-money (fiat) and thus is often used interchangeably with the term “virtual
currency”

FATF (2014) Virtual Currencies:
Key Definitions and Potential
AML/CFT Risks

Distributed Ledger
Technology (DLT)

Distributed ledgers use independent computers (referred to as nodes) to
record, share and synchronize transactions in their respective electronic led-
gers (instead of keeping data centralized as in a traditional ledger). Blockchain
is one type of a distributed ledger which organizes data into blocks, which are
chained together in an append only mode

World Bank (2017) Distributed
Ledger Technology (DLT) and
Blockchain

E-money or
electronic money

E-money is a record of funds or value available to a consumer stored on a
payment device such as chip, prepaid cards, mobile phones or on computer
systems as a non-traditional account with a banking or non-banking entity

World Bank (2012) Developing
a Comprehensive National
Retail Payments Strategy

Electronic wallet

E-money product, where the record of funds is stored on a particular device,
typically in an IC chip on a card or mobile phone

World Bank (2012) Developing
a Comprehensive National
Retail Payments Strategy

Mobile money

E-money product where the record of funds is stored on the mobile phone or
a central computer system, and which can be drawn down through specific
payment instructions to be issued from the bearers’ mobile phone. Also
known as m-money

World Bank (2012) Developing
a Comprehensive National
Retail Payments Strategy

Virtual currency

A digital representation of value that can be digitally traded and functions as
(1) a medium of exchange; and/or (2) a unit of account; and/or (3) a store of
value, but does not have legal tender status (i.e., when tendered to a creditor,
is a valid and legal offer of payment) in any jurisdiction. It is not issued nor
guaranteed by any jurisdiction and fulfils the above functions only by agree-
ment within the community of users of the virtual currency

FATF (2014) Virtual Currencies:
Key Definitions and Potential
AML/CFT Risks

17




ANNEX 2. IMPACT OF CBDC ON MONETARY POLICY

It is held that CBDC would have a limited impact on mon-
etary policy implementation. Flows into CBDC would drain
the amount of reserves in the system in exactly the same
way as flows into banknotes and central bank deposits held
by non-monetary counterparties (e.g., the treasury, foreign
central banks or financial market infrastructures), and the
central bank would not need to change its modus ope-
randi: demand for CBDC would just be another factor to
consider for policy responses to be consistent with contin-
ued control over short-term interest rates. The central bank
would retain discretion in choosing the assets required as
collateral to accommodate the demand for CBDC. Subject
to the overall supply of such collateral, the central bank
would make available all the demand for CBDC, as is the
case with banknotes.

However, CBDC might affect the effectiveness of monetary
policy, depending on its design features. If, for instance,
CBDC were widely accessible and paid a positive interest
rate to its holders, it might prove very attractive to people
and make monetary policy outcomes more pronounced
due to stronger substitution effects. In particular, the intro-
duction of CBDC would change the demand for, and com-
position of, base money and increase the elasticity of the
demand for money to interest rates. Moreover, by expos-
ing a broader section of the economy (households, finan-
cial and nonfinancial businesses) to an interest-sensitive
instrument, the transmission mechanism of monetary policy
could be strengthened. Also, if bank deposit holders con-
sidered CBDC to be a good alternative to deposits, banks
would have less scope for independently setting the inter-
est rate on retail deposits and would have to follow central
bank decisions to change the CBDC rate. Thus, changes in
the policy rate would be more directly transmitted to bank
depositors, thus enhancing pass-through. The same would
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hold through the foreign exchange channel, as the use of
CBDC facilitated currency management, thereby leading to
stronger and faster exchange rate movements for given pol-
icy interest rate changes. An attractively remunerated CBDC
could also be attractive to professional financial market par-
ticipants. It might therefore substitute for money market
instruments (e.g., government bills, reverse repos, central
bank bills and FX swaps) and would make a most liquid and
safest (default-free) asset to be used as settlement instru-
ment. The CBDC interest rate would establish a hard floor
under money market rates.

CBDC would add to the central bank’s set of monetary pol-
icy tools. These include the ability to apply negative inter-
est rates on CBDC and to carry out “helicopter drops:” If
CBDC were interest bearing, the central bank could apply
negative (nominal) interest rates (implying that CBDC hold-
ers would actually pay the central bank for storing their
currency). In a world without cash, or where use of cash
is limited, this would discourage the public from holding
CBDC and push them into spending them. Since cash pays
zero nominal interest, negative interest rates on CBDC
would push holders to move funds into cash. This would
set a natural lower interest rate bound equal to zero, thus
limiting the extent to which negative interest rates can be
used to stimulate spending. In fact, the “effective” lower
bound is less than zero considering storage, insurance and
transport costs associated with cash and the loss of conve-
nience associated with cashless payments. Ways to make
holding cash less attractive would include terminating its
legal tender status and applying a discount on its face value
or abolishing high denomination notes. Notice, however,
that if CBDC did not bear interest, it might limit the scope
for monetary policy undesirably. This is because holding
it would be less costly than holding cash, thus setting the



effective lower bound effectively to zero and preventing
short- and long-term interest rates from descending into
negative territory.

An increasing number of central banks are struggling with
the lower bound limit on interest rates, including the Bank
of Japan and the ECB. As the global neutral rate is trending
down,*® more and more countries will encounter this bar-
rier, including emerging market and developing economies
where inflation has been trending lower.*® This trend has
been accelerated by the shock from COVID-19. Remov-
ing the impediment of the lower bound on interest rates
through a CBDC could increase the effectiveness of cen-
tral bank policy and help avoid global deflation and secular
stagnation.*® As constraints on changes to the policy rate
have mounted, many central banks have turned to quanti-
tative easing. These purchases are currently made through
the financial system, but with a CBDC could be channeled
directly to individuals (see below). This would help allay
some of the concern about inequality that accompany cen-
tral bank asset purchases,® while potentially also making
them more effective as stimulus.

CBDC would enable central banks to effect “helicopter
drops”, that is, to make transfers of funds directly to individ-
ual agents (in the form of gift).>2 Depending on the situation,
helicopter drops could be done universally, on all accounts
or on a selective basis. It should also be noted that no central
bank has used helicopter money to date.

CBDC might affect the overall process of money supply. This
would be the case if the availability to the general public of
CBDC as the safest and most liquid asset in the economy, as
well as its immediate accessibility on demand, were to make
it highly preferable to bank deposits. Under such (admittedly
extreme) condition, the resulting loss of funding to banks
might jeopardize their money creation function via lending.
This would reduce the overall elasticity of the money supply
in the economy, that is, the capacity of money supply to
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satisfy dispersed demands for it, which the banking system
typically ensures through its decentralized credit allocation
decision process. Banks would possibly be forced to fund
their loans with costlier finance than sight deposits, which
might reduce the overall supply of money and require the
central bank or government (through the budget) to imple-
ment compensatory measures.

The risks discussed above could be avoided if CBDC pur-
chases were subject to quantitative limits, analogous to the
limits applicable in many jurisdictions on cash withdrawals
from commercial bank deposits. Under such limits, deposit
holders would not be allowed to convert their deposits into
CBDC beyond a certain threshold, thereby preventing dan-
gerous hemorrhages from the banking system in particular
during times of stress. Imposing limits, however, would also
bear negative consequences.

As an alternative, the central bank could consider adopting
a dual remuneration regime. According to this regime, a rel-
atively attractive remuneration would apply to CBDC up to
a quantitative ceiling and a lower interest rate would apply
to larger amounts.>* This would allow CBDC holdings below
the threshold to serve as means of retail payments, while
those beyond would act as a store of value. However, with
a dual regime, a relatively high first-tier remuneration could
be used to encourage below-threshold CBDC holdings,
while a relatively less attractive second-tier remuneration
could be used discourage above-threshold CBDC. This way,
CBDC would be not become a large-scale store of value and
the risks discussed earlier would be prevented. Finally, this
regime would preserve the ability to apply negative rates,
since remuneration could always be applied in a way that
does not undermine the monetary policy stance. It must
be noted, however, that for this regime to be effective the
central bank should have a way to ensure that one person/
entity maintains only one account or should be able to tie all
the accounts of the individual/entity. This would necessarily
require a universal identity system.



ANNEX 3. CBDC AND BANK MONEY CREATION>*

It is generally argued that, at times of high uncertainties or
crisis, the very existence of CBDC could facilitate the switch
from bank deposits, since CBDC could allow for “digital
runs” towards the central bank with unprecedented speed
and scale; the switch could be large in times of stress, with
the incentives to run being sharper and more pervasive
than is currently the case, especially if bank deposits are not
insured or if deposit insurance is limited. This is because, in
a fiat money regime where money issuance is unconstrained
by a convertibility rule to another asset or currency, such as
under a fixed exchange rate or currency board arrangement,
the central bank (unlike commercial banks) can always cover
its obligations by issuing its own currency. This grants cen-
tral bank money an unparalleled level of safety (and, hence,
liquidity).

The availability to the general public of CBDC as the safest
and most liquid asset in the economy, as well as its immedi-
ate accessibility on demand, could make it highly preferable
to bank deposits, even in normal times.

As referred to money, the concept of “safety” reflects the
likelihood of money retaining its value, and hence its accept-
ability as a means of payment. Central banks are more cred-
itworthy institutions than commercial banks as issuers of
money. They have explicit or implicit state support. In addi-
tion, central banks tend to be risk-averse institutions that
seek, as far as possible, to engage only in low-risk financial
activities.>>

In the (admittedly extreme) event of dominant public pref-
erence for CBDC, banks might not have enough reserves
to ensure deposit convertibility into CBDC and would have
to liquidate part of their assets (e.g., securities, loans) in
exchange for central bank reserves, possibly depressing the
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value of those assets and incurring balance-sheet losses. The
loss of funding would jeopardize the banks’ money creation
power. The central bank might intervene and purchase
those assets at par in exchange for reserves; however, this
would require the central bank to absorb the attendant risk.

In principle, the central bank could compensate banks with
pass-through funding.>® Yet, if such transfers were free of
charge or below market rates, they would be a subsidy
and then questions would arise as to why the central bank
should subsidize a banking business that, without it, would
be unviable as a going concern, or how the central bank
would decide to allocate funds across banks (that is, accord-
ing to which criteria). Besides, the subsidy would have the
nature of a fiscal operation, with budget and equity impli-
cations. For instance, if the central bank were permanently
to subsidize banks, why then should the public sector not
extend a similar subsidy to all businesses that were perma-
nently to suffer from funding issues? On the other hand, if
compensatory funding took place at wholesale market rates,
this could be costly for banks and impinge on the aggre-
gate credit supply (see below). In any case, preserving bank
money creation would require the central bank to support
the funding of banks; this would weigh on the central bank’s
balance sheet and bear implications for central bank risk tak-
ing, and ultimately for central bank capital.

Consideration should be given also to the impact of CBDC on
the cost of bank money creation via lending. Interest-bear-
ing CBDC induce banks to increase the rate they offer on
deposits, since they would always find it profitable to at least
match the interest rate on CBDC.*” Thus, even if the take-up
of CBDC were small, its mere existence would encourage
banks to make their deposits more attractive to custom-
ers, seeking to expand the depositor base and, hence, their



funding. All else equal, this would enhance banks’ money
creation. On the other hand, however, the effect of CBDC
on bank deposit rates would reduce banks’ profits and/or
imply a higher cost of credit to the economy as banks would
pass the higher cost of funding on to their customers. Thus,
only general equilibrium analysis could tell what the net
impact would eventually be on the economy’s demand for
credit, and hence on the aggregate volume of bank depos-
its in the economy. In any case, the higher cost of money
would reflect the public’s willingness to pay for being able
to access a fully safe and liquid money such as CBDC, which
more than nondigital cash would be easily available to them,
convenient to use, and inexpensive to hold and adminis-
ter. The very existence of such an instrument would make
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explicit and transparent to the public the higher riskiness
of bank money versus CBDC and force markets to assign a
nonzero price to the former.

CBDC might thus affect the overall process of money supply,
as a reflection of the portfolio preferences that the pub-
lic would express for it. The stronger such preferences, the
larger the substitution effect, and the stronger the impact.
This would reduce the overall elasticity of the money supply
in the economy (that is, the capacity of the money supply
process to satisfy the dispersed demands for money), which
the banking system typically ensures through its decentral-
ized credit allocation decision process.



ANNEX 4. IMPACT OF CBDC ON FINANCIAL STABILITY

CBDC could affect financial stability. If CBDC proved very
attractive and were to be highly preferred to bank deposits,
banks would face competition from the central bank and,
as discussed in the report, they would have to raise their
deposit rates to remain competitive. This would reduce their
profits and/or the demand for their loans. In turn, they might
take on more risk. Banks could also increase their reliance on
wholesale funding, but this might raise their cost of funding,
with similar implications. Bank funding could also become
more volatile, causing banks to hold more liquid assets and/
or to cut back on lending.

CBDC might facilitate bank runs and accentuate financial cri-
ses. Considering that flight to safety has happened already
twice within just over a decade (in 2008 as well as 2020)
renders this issue far from just hypothetical. Although it is
already possible for customers to switch to central bank
money by having their bank deposits paid out in cash, they
are in practice dissuaded by the costs and obstacles involved
in handling and holding large amounts of cash (e.g., storage
and insurance, transport, limitation to availability, etc.). All
this could change with CBDC, and the flight to CBDC could
be easy and virtually free of charge. CBDC could thus allow
for “digital runs” towards the central bank with unprece-
dented speed and scale. The switch could indeed be large
especially in times of stress, and the incentives to run could
be sharper and more pervasive than is currently the case, if
bank deposits were not insured or deposit insurance was
limited. In fact, even in the presence of deposit insurance,
limited coverage ratio and long claim settlement procedures
in case of bank insolvencies might reduce the effectiveness
of the insurance mechanism in dissuading runs. It should be
noted that in cases of individual bank insolvency, immediate
runs from the insolvent bank to other banks is already tech-
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nically possible. In such case, therefore, CBDC is not likely
to affect the likelihood of runs. However, introducing lim-
itations to deposit convertibility into CBDC could increase
the risk of generalized runs out of the banking sector. The
consequences of introducing such limitations are not clear
in terms of the issuing central bank’s ability to guarantee the
one-to-one convertibility of CBDC into cash and reserves,
under the given limitations.

Also, CBDC of reserve currency countries available across
borders could increase currency substitution (“dollariza-
tion”) in other countries. In particular, the national currency
of countries suffering from high inflation and exchange rate
volatility might be supplanted by the CBDC of a reserve cur-
rency country. A reserve currency country is typically home
to large digital networks that would facilitate such kind of
currency substitution, and private networks could be cre-
ated that would give access to new and specific units of
account to people in many countries. In fact, if a reserve
currency were available in CBDC form, even economies with
stable currencies could be digitally dollarized if their citizens
find themselves often transacting with users of a digital
platform in that currency.

Finally, there are privacy concerns with giving the govern-
ment—through the central banks—access to private trans-
action data. These are not straightforward to solve, even
conceptually, as noted in a recent Bank of Canada note,®
“Techniques to achieve cash-like privacy are immature (...)
[and do not] comply with know-your-customer (KYC) and
anti-money laundering (AML) regulations. Their risks include
hidden vulnerabilities, a lack of scalability and complicated
operations.”
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making it the first country in the world to officially release
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Central Bank of The Bahamas Act to enable the central bank
to issue digital currency (electronic money) as legal tender.
Sections 8 and 12 of the Act establish that the currency of
The Bahamas may include electronic money issued by the
central bank (“The currency of The Bahamas shall comprise
notes, coins and electronic money issued by the Bank under
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thresholds for coins as legal tender, no qualification is made for
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coins.

47 Whilst the amended Central Bank of The Bahamas Act spe-
cifically refers to the definition of e-money contained in the
Payment System Act, 2012, there is no specific reference to
the requirements specifically established for e-money in such
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48 See Rachel, L, and L. H. Summers (2019), “On Falling Neutral
Real Rates, Fiscal Policy, and the Risk of Secular Stagnation,”
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economic stimulus through the issuance and distribution of
money directly to people. According to S. Grenville (“Helicopter
money,” VoxEu, 24 February 2013), the image of the cen-
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no mandate to give money away (they can only exchange one
asset for another, as they do in quantitative easing). Decisions
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53 See Bindseil, U., and F. Panetta (2020), cit.
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