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Abstract

The aim of this bachelor thesis is to analyze and evaluate the possible
benefits and risks of central bank digital currency (CBDC) implementa-
tion. CBDC is a very up to date and innovative topic, which is gaining
more and more interest not only from the central banks but also from
the broader public. Considering our findings based on a comparison of
academic literature and approaches to the CBDC from different coun-
tries, we believe that if the central banks do not underestimate the
risks, CBDC can serve as a powerful and influential monetary and pay-
ment tool.
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INTRODUCTION

Introduction

The economy and finance are getting more and more digital. Fintech
companies, cryptocurrencies, stablecoins, possibility to pay via mobile
phone, all contribute to this trend. In the last years the use of cash has
been declining, with the pandemic accelerating the downtrend as people
prefer contactless forms of payments.

The idea that central banks would issue digital forms of money for
general use is a natural progression from the issuance of physical cash.
Additionally, banks have had access to digital forms of central bank
money for several decades in the wholesale payment system. However,
in recent years there can be seen an increased interest in a central bank
digital currency (CBDC) that would be issued and regulated directly by
the central bank and available to the general public (Auer et al., 2021b).

We believe that the topic of CBDC is very up to date and the way the
central bank design and issue CBDC will have a huge impact on the future
of payments. Therefore, the aim of this bachelor thesis is to analyze and
evaluate the possible benefits and risks of CBDC implementation.

In the first chapter, we present a comprehensive literature review
of the current state of central bank digital currency around the world. We
begin with the description of the theoretical foundations of CBDC, what
is the history and motivation behind its creation. We present several def-
initions of the CBDC from different authors as one generally accepted
definition does not exist yet. We also describe the possible technology
and design solutions how CBDC could look like.

In the second chapter we define the most common benefits and risks
of CBDC. The benefits include financial inclusion, reduced reliance on
payment service providers, better detection of illegal activities, addi-
tional policy instrument, more efficient retail payments and faster,
cheaper, and more resilient cross-border payments. Disruption of finan-
cial stability such as financial disintermediation and bank runs belong to
the potential risks of the CBDC. Another significant risk of CBDC is the
concern about data privacy and the threat of cyber-attacks.

The third chapter focuses on comparing the CBDC research and im-
plementation in the chosen countries with the focus on their approach to
the potential benefits and risks of the CBDC. We have divided this chapter
into three sections according to the level of their CBDC work. For the pur-
pose of this thesis the countries we have chosen five countries and two
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INTRODUCTION

currency unions. The states are The Bahamas, Nigeria, Sweden, China,
and the United States of America and the two chosen currency union in-
clude the Eurozone and the Eastern Caribbean Currency union.

In fourth chapter we provide an overall summary of the benefits and
risks of the chosen countries presented in the previous chapter and we
evaluate and analyze the results.
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THEORETICAL FOUNDATIONS

1 Theoretical foundations

1.1 Historical background and motivation

Payment systems, especially money, are evolving rapidly. Developments
in information technology and digital networks contribute significantly
to this transformation (Agur, Ari, Dell Ariccia, 2021). The idea of extend-
ing central bank money in digital form to the public is not entirely new.
Tobin (1987) proposed the idea of “deposited currency”, or “a medium
with the convenience of deposits and the safety of currency”, to enhance
payments and reduce the reliance on deposit insurance.

Motivations for retail CBDC research and development are driven
by global trends and country-specific circumstances. These motivations
include promoting financial integration, improving transactions effi-
ciency and security, and decreasing the cost of cross-border payments
(MAS and Bank of Canada, 2019).

Financial integration and inclusion are one of the most important
motivations, especially in the emerging market economies (EMEs),
where the banking and financial sector is underdeveloped, and many
people do not have access to the traditional banking services. The cross-
border payments present a crucial part of the international finance sec-
tor and the way they function today is rather ineffective, slow, and ex-
pensive. The issuance of CBDC might help with these problems, there-
fore, central banks are exploring whether and how they should adapt.

An increasing number of central banks and international financial
organizations have been actively exploring the possibilities of CBDC and
released CBDC research reports. A 2021 BIS survey of central banks
found that 86% are actively researching the potential for CBDCs, 60%
were experimenting with the technology and 14% were deploying pilot
projects.

The first publicly announced work on retail CBDCs was conducted
by Sweden’s Riksbank, where the use of cash has greatly declined. An-
other advanced CBDC project is the electronic Chinese yuan (e-CNY) of
the People’s Bank of China. Since 2020, they piloted CBDC in several cit-
ies in China. Further research and implementation of their CBDC project
have taken place during the Winter Olympics in Beijing in February 2022.
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THEORETICAL FOUNDATIONS

Auer et al. (2021b) from the Bank for International Settlements
state four developments that contributed to and accelerated the interest
in the research of CBDCs. The first one was the increased interest in cryp-
tocurrencies, namely Bitcoin. Cryptocurrencies are considered specula-
tive assets rather than money because they are extremely volatile. They
are often used for illicit activities such as money laundering (Foley et al.,
2019). A second development is the creation of private sector-issued sta-
blecoins. In comparison to cryptocurrencies, stablecoins should main-
tain a stable value through their backing of assets. However, they can still
affect the monetary system'’s liquidity and are considered to be only an
extension of the traditional monetary system. Thirdly, big tech compa-
nies entered into payments. They collect and process a huge volume of
personal data, which introduces new challenges for central banks. These
include the power of companies to have exclusive use of personal data
and secondly, the effects on data privacy and governance. The final de-
velopment is the global Covid-19 pandemic. The disruption by the Covid-
19 pandemic forced countries to embrace digitalization and emerge with
cutting-edge technologies and accelerated the central banks’ interest in
exploring CBDC (Lee, Yan, Wang, 2021).

1.2 Definition of CBDC

Central Bank Digital Currency (CBDC) is considered to become a new
form of money in the digital era. One specific globally accepted definition
of CBDC does not exist yet. However, there are several approaches to its
definition. Central banks have different CBDC orientations, and they de-
fine the business, technology, and structure differently.

CBDC should have four basic functions of a currency: “medium of ex-
change, store of value, unit of account and standard of deferred payments”
(Lee, Yan, Wang, 2021).

International Monetary Fund (Kiff et al., 2020) defines CBDC as
“a digital representation of a sovereign currency issued by and as a liability
of a jurisdiction’s central bank or the monetary authority”.

Bank of England (Kumhof and Noone, 2018) defines CBDC as “an
electronic central bank money which is more widely accessible than re-
serves, Is interest-bearing, has functionality for retail transactions, has
a different operational structure as compared to other forms of money”.
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THEORETICAL FOUNDATIONS

According to Bank for International Settlements (Auer, Cornelli, and
Frost, 2020) CBDC is “a digital form of central bank money that is different
from balances in traditional reserves or settlement accounts”.

European Central Bank (Bindseil, 2020) presents CBDC as “a form of
central bank money which is managed through electronic means and is ac-
cessible to the larger public”.

CBDC may have some similarities with cryptocurrencies or stable-
coins, however, they are not interchangeable, and their purpose is differ-
ent. CBDC would be centralized and regulated directly by the central
banks. Cryptocurrencies can be considered as a digital medium of ex-
change and a decentralized payment system based on cryptography (Lu-
ther and White, 2014). ECB defined a crypto-asset as “a new type of asset
recorded in digital form and enabled by the use of cryptography that is not
and does not represent a financial claim on, or a liability of, any identifiable
entity”. Stablecoins have also several possible definitions. Bullmann et al.
(2019) define stablecoins as ,digital units of value that are not a form of
any specific currency but rather, by relying on a set of stabilization tools,
try to minimize fluctuations in their price in such currencies”. The main
difference between stablecoins and cryptocurrencies is that stablecoins
are designed to be less volatile and they are meant to hold a stable value.

Cryptocurrencies, stablecoins and CBDC have in common that they
would all represent a digital form of asset. However, there are many dif-
ferences. CBDC would be a direct liability to the central bank, it is aimed
to be widely accessible and acceptable, used primarily for payments and
not for investments. CBDC will have also stable value as it will be pegged
to the national currency of individual countries or monetary union. Fi-
nally, CBDC can be considered to be less risky as it would be regulated
directly by the central banks, therefore, CBDC will be subject to stricter
requirements.

1.3 Possible designs of CBDC

CBDC should be easily accessible and widely acceptable. There are sev-
eral possibilities for how it could be designed.

The business design distinguishes between wholesale CBDC and re-
tail CBDC. Wholesale use design is more limited, as it could be used only
between financial institutions. Retail CBDC would be a central bank
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THEORETICAL FOUNDATIONS

liability, a form of “digital cash” that would be available to all (Auer et al,,
2021b).

For ledger design, CBDC can be divided into token-based and ac-
count-based. Token-based CBDC refers to the use of tokens for transac-
tions between digital wallets through centralized or decentralized settle-
ment systems. The advantage of the token-based form is its anonymity
and the possibility for offline transactions. Account-based CBDC on the
other hand is traded by opening an account either directly in the central
bank or the commercial bank (Lee, Yan, Wang, 2021).

There are two possible approaches to CBDC when it comes to inter-
est rates of CBDC. The first approach is non-interest-bearing CBDC. This
type of CBDC would mostly resemble cash, its nominal value would be
fixed and would not change.

The second approach is an interest-bearing CBDC. This type of
CBDC would more resemble bank deposits, the interest rate could be set
either positive or negative depending on the circumstances and goals of
central banks. Interest-bearing CBDC can be used as a direct monetary
policy tool and can give the central banks more direct control of the
money supply (Lee, Yan, Wang, 2021). Kumhof and Noone (2021) state
that a variable interest rate of CBDC is important for two reasons, first
during normal times, when it can be used as an additional policy tool to
manage financial market conditions and affect aggregate demand, and
second during crises, where the interest rate can be lowered relative to
the policy rate, if necessary to negative levels, to discourage bank runs.

The optimal operating model is crucial for the function of the CBDC,
especially for its retail form. Auer and Bohme (2021) discuss three types
of operating models for retail CBDC, which are depicted in Figure 1. In
all three architectures, the central bank is the only party issuing and re-
deeming CBDC.

In the single-tier or direct operating model, the CBDC is a direct
claim on the central bank, which also handles all payments in real-time
and thus keeps a record of all retail holdings (Auer and Bohme, 2021).
This model resembles accounts at commercial banks, except here the ac-
counts would be held directly with the central bank. This model gives
central banks more control over the product design and implementation
process. However, there are several concerns associated with this single-
tier mode, namely the fact that the central bank would have to substitute
for many activities the private sector used to be responsible for. That is
not only expensive and technically difficult, but it could also lead to the
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disintermediation of the private banking sector (Auer and B6hme, 2021).
Therefore, this single-tier model might be more appropriate for low-in-
come countries with a well-resourced central bank on hand but with an
underdeveloped financial sector on the other hand. Due to the lack of
other financial institutions, it might be difficult to distribute and provide
payment services, therefore, CBDC issued directly by the CBDC could be
a good solution.

Figure 1: Retail CBDC architectures and central bank-private sector cooperation

Central bank

Single-tier retail CBDC

Central bank

Central bank

Two-tier retail CBDC

Source: Auer and Béhme (2021)

The hybrid CBDC architecture combines the credibility of a direct
claim on the central bank with the convenience of the private sector.
CBDC is not on payment service providers (PSP) balance sheets, there-
fore, user holdings are not exposed to claims by PSP creditors in case of
PSP insolvency. However, if a PSP fails, the central bank must be able to
honour claims and, ideally, resume payments for the failing PSP’s cus-
tomers without much delay. This capability requires sufficient infor-
mation about retail accounts to be available to the central bank (Auer and
Bohme, 2021).
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The third type is the intermediated CBDC architecture, in which the
central bank record only wholesale balances of the payment system pro-
viders. Central banks might prefer this type due to its privacy and data
security concerns. However, the disadvantage of this CBDC architecture
is that the central bank needs to honour claims that it has no record of
and must rely on the integrity and availability of the PSP’s records (Auer
and Bohme, 2021).

Auer and Bohme (2021) conclude that both hybrid and intermedi-
ated CBDC architectures would have better financial resilience than fully
backed payment accounts. They could also be easier to operate for the
central bank than the direct CBDC.

Agur, Ariand Dell’Ariccia (2021) study the optimal design ofa CBDC.
Their model assumes that agents sort into cash, CBDC and bank deposits
according to their preferences over anonymity and security.

Their starting point is an economy with banks, firms, and house-
holds. They suppose that both banks and firms engage in perfect compe-
tition. They expect the households to have different preferences between
cash and deposits as cash provides anonymity in transactions, however,
bank deposits are more secure. CBDC can take any point in between, de-
pending on its design.

They state that considering the design of the CBDC, households op-
timally sort into types of money based on three considerations: “firstly,
their heterogeneous preferences, secondly, network effects, which derive
from the relation between the convenience of using a payment instrument
and the number of its users, and thirdly, the interest rates offered on depos-
its and possibly on CBDC".

Their results show that the welfare optimal CBDC design hinges on
whether the CBDC is interest-bearing, and whether network effects mat-
ter. Their modelling of network effects is based on the work of Katz and
Shapiro (1985) with the difference of introducing a completely new pay-
ment instrument. Katz and Shapiro (1985) describe the source of posi-
tive consumption externalities as the “utility that a user derives from con-
sumption of goods which increases with the number of other agents con-
suming the (same) good”. Agur, Ari and Dell’Ariccia (2021) argue that as
long as network effects do not constrain policy, the CBDC interest rate is
best kept at zero because it brings about price distortions in the house-
holds’ choice of payment instruments.

However, when network effects pose a threat to the variety of pay-
ment instruments, an interest bearing CBDC becomes optimal and helps
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the central bank alleviate the central bank’s tradeoff. The adjustable
CBDC interest rate could be used to ensure that cash remains use.

In the conclusion, Agur, Ari and Dell’Ariccia (2021) argue stress that
in an economy where the bank’s role is limited, CBDC is best designed in
a manner that is as distinct from existing payment instruments as possi-
ble. The reason for this is the fact that of the CBDC closely competes with
deposits it can causes declines in bank credit and output, while a cash-
like CBDC may lead to the disappearance of cash.
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2 Possible benefits and risks of CBDC

In this chapter, we define and describe the common potential benefits
and risks of CBDC. Some of them are present in all possible types and
approaches to CBDC, however, some of them are only present in a spe-
cific type of CBDC.

2.1 Benefits of CBDC implementation

CBDC presents new possibilities and improvements to the current pay-
ments system and infrastructure. According to Qian (2019) in compari-
son with traditional fiat money, CBDC offers unique payment qualities
that should be used to the fullest extent.

Wu and Chen (2021) summarize the major reasons for the CBDC
phenomenon. These include improving the competitiveness, efficiency,
and resilience of payment systems. CBDC can help advance financial dig-
itization and inclusive finance, especially in countries, where citizens
have limited access to bank accounts. CBDC can greatly reduce the cost
of the monetary base and also realize MO data recording and tracking,
therefore, it can help prevent and control financial risks caused by
shadow banking. Due to the digital form of CBDC, it is also more hygienic
than banknotes and coins, which is an important feature, especially, dur-
ing the pandemic.

In this section, we will describe these possible benefits and how
they could improve certain current inefficiencies.

Financial Inclusiveness

Lee, Yan, and Wang (2021) suggest that a great advantage of CBDC is its
inclusiveness because it makes it possible to conduct payments through
eWallets without the need for identities, accounts or even an Internet
connection. This benefit is particularly important in developing coun-
tries where the financial system is underdeveloped, and many citizens
do not have bank accounts (Wu and Chen, 2021). This inclusiveness can
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also help countries with more precise and accurate measurements of
economic activities (Lee, Yan, and Wang, 2021).

Reduced reliance on payments service providers

Today, central banks issue two types of money and provide infrastruc-
ture to support a third. They issue physical cash, which is widely acces-
sible and peer-to-peer and central bank reserves, which are electronic
and typically only accessible to qualifying financial institutions. The third
type of money is private money, principally available through widely ac-
cessible and electronic commercial bank deposits. While cash and re-
serves are a liability of the central bank, commercial bank deposits are
not (BIS et al,, 2020). As the use of cash declines, the consumers use more
private money, and it is more difficult for the central bank to maintain its
strong monetary position. Introducing a CBDC, which would be an elec-
tronic form of money on one hand, but direct claim to the central bank,
on the other hand, could help the central bank to remain the most im-
portant monetary authority and become more independent from a third-
party service.

Detection of illegal activity

Cash provides complete anonymity in transactions, therefore, it can be
easily used for illegal activities such as tax evasion, money laundering
and terrorism financing. Even when citizens use alternative forms of pay-
ments such as cryptocurrencies, it is difficult to trace these transactions.
CBDC could provide managed anonymity and help the central bank to
capture the necessary data to easier detectillegal activities (Lee, Yan, and
Wang, 2021). Thanks to the possible traceability of the financial transac-
tions, CBDC could contribute to anti-money laundering, counterterror-
ism financing and anti-tax evasion (Qian, 2019).
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Additional policy instrument

Kumhof and Noone (2021) define CBDC as “an electronic central bank
money that can be accessed more broadly than reserves, potentially has
much greater functionality for retail transactions than cash, has a separate
operational structure to other forms of central bank money and can be in-
terest bearing.” Taking into consideration this definition they explore
whether CBDC can be used as a second policy tool. This policy tool could
have a form of an interest rate rule, where the central bank sets the in-
terest rate on CBDC and allows the quantity to vary or a quantity rule,
where the central bank sets the quantity of CBDC supplied and allows the
interest rate to vary.

Lee, Yan, and Wang (2021) suggest that interest-bearing CBDC can
be used as a direct monetary policy tool and can give the central banks
more direct control of the money supply. They argue that in contrast,
non-interest-bearing will perform the function of digital public infra-
structure to overcome friction in the financial space.

Efficient retail payments

CBDC offers several advantages with regards to the convenience, effi-
ciency, stability, and accessibility of retail payment. Even though, elec-
tronic payments have already been possible for several decades via com-
mercial bank money, offering electronic payments directly in central
bank money could have additional advantages (Bindseil, 2019). CBDC
applies to various mediums of exchange and payment channels, and
therefore is universal and has an extensive presence. Theoretically, CBDC
can reach the boundary of a payment network as far as bank deposit cur-
rency and electronic currency do (Qian, 2019).

According to Qian, CBDC can address the defects of cash. These
defects include firstly the impossibility to reach a negative interest rate,
secondly, the usage for tax evasion and illegal activities and thirdly, the
costs of storage, issuance, and processing of cash. Qian further states that
these problems could disappear with the issuance of CBDC because “cus-
todian charge can be levied on CBDC, which produces the same effect as a
negative interest rate”, secondly, “the traceability of CBDC will contribute
to anti-money laundering, counterterrorism financing and anti-tax
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evasion” and thirdly, “the costs of CBDC issuance and trading will be sig-
nificantly lower, because coinage, circulation, and storage are digitized.”

Lee, Yan, and Wang (2021) also suggest that CBDC can reduce the
high cost of traditional paper money issuance and circulation and save
considerable expenditure on labour and materials.

Efficiency in cross-border payments

Cross-border payments are an important part of the globalized economy.
They are often criticized for their high cost, low speed, limited access,
and insufficient transparency. Figure 1 depicts current frictions in cross-
border payments. CBDC could simplify and enhance the performance of
cross-border payments. One way could be through interoperating CBDC
and forming so-called multi-CBDC arrangements. The potential benefits
of the multi-CBDC arrangements would be especially relevant for the
emerging market with underdeveloped banking systems (Auer, Haene
and Holden, 2021).

Figure 2: Frictions in current correspondent banking arrangements
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Source: Auer, Haene and Holden (2021)

In comparison to improving the existing forms of payments infra-
structure, CBDC presents an opportunity, to begin with, a “clean slate”.
To the advantage of this opportunity, central banks should consider the
international dimension while investigating the domestic CBDC and
commit to interoperability, consistent standards, and coordination of
CBDC designs (BIS, CPM], IMF, and WB, 2021).
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Different levels of payment system interoperability can be used to
group potential multi-CBDC arrangements. The three models designed
by Auer, Haene and Holden (2021), depicted in Figures 3,4 and 5 present
conceptual illustrations of how these arrangements could work. All three
models can improve the problem of mismatch of opening times across
time zones because CBDC can be open 24/7 and CBDCs in all models
could also tackle the problem of limited transparency on the status of
payment by being able to settle instantly, reducing the need for status
updates.

Model 1 resembles traditional cross-border payment arrangements.
Transfers between CBDCs are offered by a multitude of competing pri-
vate companies, which benefit from compatibility measures and broadly
similar participation requirements. Each CBDC system determines its
separate rulebook and governance, as well as participation criteria, and
infrastructure (Auer, Haene and Holden, 2021).

Figure 3 - Model 1: multi-CBDC arrangements based on compatible CBDC sys-
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Source: Auer, Haene and Holden (2021)
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Model 2 incorporates additional interlinkages. The interlinking sys-
tems allow some functionalities that would not be possible with a purely
informal arrangement. However, linking a payment system is a very com-
plex task and requires compatible measures. The required arrangements
can take two forms, a shared technical interface, or a common clearing
mechanism. In the case of CBDC, this could be achieved through decen-
tralised, reciprocal accounts or a more centralised common settlement
agent or system. Each CBDC system would still determine its separate
rulebook and governance, as well as participation criteria, and infra-
structure (Auer, Haene and Holden, 2021).

Figure 4 - Model 2: multi-CBDC arrangements based on linking multiple CBDC

systems
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Model 3 implies cooperation of a higher magnitude among central
banks. It includes creating a single system with multiple CBDCs that have
a single rulebook, a single set of participation requirements and one sup-
porting infrastructure. This deep integration would allow for more oper-
ational functionality and efficiency on one hand, but it would lead to
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increased governance and control hurdles on the other hand. It opens
possibilities for new technologies, e.g., CBDCs could be issued into a com-
mon distributed ledger. Creating one single system brings significant
challenges as central banks will need to relinquish some of their system
control and monitoring functions to an operator (Auer, Haene and
Holden, 2021).

The eventual international adoption of CBDCs is likely to proceed at
different speeds in different jurisdictions, therefore, central banks must

focus on interoperability with legacy payment arrangements (BIS, CPM],
IMF and WB, 2021).

Figure 5 - Model 3: multi-CBDC arrangements based on a single multi-currency
system
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Source: Auer, Haene and Holden (2021)

2.2 Risks of CBDC implementation

CBDC presents great opportunities and possibilities to the current finan-
cial and payments system, however, it entails also certain risks that
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cannot be ignored. In this section, we define the most common potential
risks that CBDC presents.

CBDC may in the long term create a new price-based monetary pol-
icy instrument, however, there will likely be uncertainty in existing mon-
etary policy instruments and transmission mechanisms in the short term
(Wu and Chen, 2021). The implementation can disrupt the financial sta-
bility, having an impact namely on financial disintermediation and bank
runs, which will be discussed in the next sections.

Fernandez-Villaverde et al. (2021b) present an interesting contri-
bution to the possible risk of CBDC as they show an impossibility result
which they named the “CBDC trilemma”. In their research, they found
that “the central bank can never attain price stability, monetary trust (ab-
sence of central bank runs) and the socially optimal allocation at the same
time”.

Fernandez-Villaverde et al. (2021b) further argue that a central
bank that wishes to simultaneously achieve a socially efficient solution,
price stability, and financial stability will see its desires frustrated. They
have shown that a central bank can only realize two of these three goals
at a time.

Financial disintermediation

If households substitute commercial bank deposits with CBDC, then this
would imply a funding loss for commercial banks and could lead to “dis-
intermediation” of the banking sector. This will be a problem mostly for
sight deposits with low remuneration, where clients would prefer CBDC.
To avoid big losses of clients, commercial banks will have to offer better
conditions on their deposits, however, this would imply higher costs for
banks and possible loss of commercial bank “seigniorage” (Bindseil,
2019).

Bindseil (2019) also argues that on one side the central bank would
benefit from an unfair competitive advantage in deposit collection and
gain extra power and market share. On the other hand, central banks
would have competitive disadvantages in credit provision, which they
could ignore, but that would lead to inefficiency, conflicts of interest and
financial losses that eventually the taxpayer would have to bear.
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BIS et al. (2020) also state that CBDC brings the possible risk of dis-
intermediating banks. If banks begin to lose deposits to CBDC over time
they may come to rely more on wholesale funding, and possibly restrict
credit supply in the economy with potential impacts on economic
growth. BIS et al. (2020) therefore stress that the central bank should
have robust means to mitigate any risks to financial stability before any
CBDC is issued.

Bank runs

Under the term bank run, we can understand “a threat of a sudden and
significant number of deposit withdrawals taking place in a short time
frame, which could lead to a shortfall in liquidity deriving into insolvency”.
(Sanchez-Roger et al,, 2018). When we talk about bank runs concerning
CBDC we can use the concept of a digital bank run, which can be under-
stood as a “bank run that takes place in a commercial bank where deposi-
tors (retail and wholesale) withdraw their deposits and place them in dig-
ital currencies”. (Sanchez-Roger and Puyol-Antdn, 2021) In discussions
of the benefits and risks of CBDC, concerns about the vulnerability of the
banking system to such digital bank runs are very common (Kumhof and
Noone, 2021).

Lee, Yan, and Wang (2021) argue that if the public can obtain an un-
limited amount of CBDC, the demand for deposits or reserves of commer-
cial banks will be reduced. This will cause a liquidity shortage for the
banks and can trigger bank runs in case of market panic. Wu and Chen
(2019) also warn that if savers lose trust in the commercial banks and if
the CBDC offers a higher credit rating, they will select CBDC over com-
mercial banks deposits, possibly creating a wide-scale run on bank sav-
ings.

Fernandez-Villaverde et al. (2020a) research the risk of bank runs
caused by CBDC by building a model based on the classic model by Dia-
mond and Dybvig (1983). The Diamond-Dybvig model is an influential
model of bank runs. It proposes that banks create liquid claims against
illiquid assets, and it shows that pure panic can cause a bank run. The
basic structure of the Diamond-Dybvig model has become a platform on
which hundreds of other banking-related models have been built. Fer-
nandez-Villaverde et al. augmented the traditional model with the pres-
ence of a central bank. They conclude that provided competition with
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commercial banks is allowed and if the consumers do not panic, the set
of allocations achieved with private financial intermediation can also be
achieved with a CBDC. However, they warn that if the competition with
commercial banks is violated, the central bank needs to make its deci-
sions carefully in order not to havoc with maturity transformation.

Bitter (2020) found that a CBDC strains the banking sector in nor-
mal times by reducing deposits and net worth. Yet, contrary to prevailing
concerns, CBDC improves financial stability in times of crisis by impeding
the emergence of bank runs.

According to Kumhof and Noone (2021), when the economy experi-
ences a sudden loss of confidence in the banking sector, it can result in a
large-scale attempt to switch from holding bank deposits to holding
CBDC. The problem arises namely if the size of the switches from bank
deposits to CBDCs is very large and the switch is not orderly but instead
takes place in an environment of a financial market panic.

In their CBDC research, Kumhof and Noone (2021) define four con-
servative core principles that CBDC should fulfil. CBDC pays an adjusta-
ble interest rate, CBDC and reserves are distinct and not guaranteed to
be directly convertible into each other at the central bank, there is no
guaranteed convertibility of bank deposits into CBDC at commercial
banks and the central bank guarantees to issue CBDC only against eligi-
ble securities.

They argue that if their core design principles are followed, then
bank runs are as feasible in a world without CBDC as in a world with
CBDC. On the opposite, they suggest that thanks to the advantages of
CBDC in limiting bank risk-taking and in facilitating bank resolution,
these events may even be less likely with CBDC.

In conclusion, Kumhof and Noone (2021) state that bank runs can
never be completely ruled out under fractional reserve banking, the best
that can be achieved is to reduce the probability of their occurrence to a
minimum.

Concerns about data privacy, the threat of cyber attacks

Concerning data privacy, the issuance of a CBDC can be considered a
form of benefit because central banks have no incentive to use private
transaction data and they can leave these untouched in a way that com-
mercial banks or digital platforms could not (Agur, Ari, Dell Ariccia,
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2021). Survey evidence shows that users place greater trust in public au-
thorities and traditional financial institutions, when it comes to safe-
guarding their personal data, than they do in new players such as big
techs (Armantier etal.,2021). Moreover, application programming inter-
faces (APIs) in a CBDC system can constrict data exchange to only the
necessary information for any given transaction and give users greater
control over the data that they generate (BIS, 2021).

While CBDC may offer advantages regarding data privacy, there are
also certain risks which have to be considered. If the CBDC is designed
fully anonymous, similar to cash, this could have severe drawbacks for
the payment system integrity, allowing for illicit transactions, money
laundering and terrorism financing (Auer et al., 2021b). Wang (2021)
shows that a fully cash-like CBDC design could also increase tax evasion.
If on the other hand CBDC is designed to maintain a full record of trans-
actions attached to users’ identities, this presents new challenges for
cyber security, as the central banks can become an attractive target for
data hackers (Auer et al., 2021b). Similarly, according to Lee, Yan, and
Wang (2021), the technologies that are necessary for CBDC functionali-
ties are still in the development stage and the private user data could be
subject to cybersecurity risk.

Keister and Monnet (2021) also state three concerns regarding data
privacy. Firstly, they argue that the most obvious concern is that a con-
centration of data creates digital monopolies, which may lead to a lack of
innovation and higher prices. They suggest that platforms with the most
precise information can price discriminate more efficiently or even dis-
courage purchases on competing platforms. Secondly, the algorithms
used by platforms create externalities that lead consumers to underin-
vest in privacy. They state that this concern tends to be less obvious,
however, not less important. They argue that “when everyone underval-
ues their own privacy, we all provide too much information to the plat-
forms we use, which exacerbates the data monopoly problem.” The third
doubt arises in situations where the private value of information is
higher than the social value because this can cause platforms to over-in-
vest in accumulating information about their customers.

In conclusion, CBDC presents many significant benefits, which can help
with solving current problems in the financial sector, on the other hand,
it is important that central bank remain cautious in order not to create
more risks and problems than they are able to solve.
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3 Comparison of CBDC'’s research and
development across countries

In this chapter we will compare chosen countries and their approach to
CBDC issuance, focusing namely on the potential benefits and risks. Many
central banks are actively exploring CBDC.

The Bank for International Settlements (BIS) has conducted several
yearly surveys on CBDC, which were responded to by central banks. It is
evident from these surveys, that interest in the CBDC is growing and
more and more central banks are researching the possibilities of CBDC.

In the first quarter of 2020, 65 central banks participated in the sur-
vey. These respondents represent approximately 72% of the world’s
population and 91% of global economic output. 21 of these central banks
are located in advanced economies and 44 are in emerging market and
developing economies (Boar and Wehrli, 2021). According to the find-
ings from the survey, 60% of central banks are conducting experiments,
which is 18% more than in the year 2019, and 14% of the central banks
are moving forward with development and pilot arrangements.

Figure 6: Respondents to the 2020 survey

B Advanced economies\‘ - e

] Emerging market
and developing economies

Source: Boar and Wehrli (2021)

In the first quarter of 2021, 50 central banks replied to the survey,
whereas 18 respondents belong to the advanced economies and 32 to the
emerging market and developing economies. Two-thirds of the central
banks are conducting CBDC experiments or pilots (Auer et al,, 2021a).
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This survey investigated how central banks consider the potential for
CBDCs to be interoperable across borders. The survey also focuses on the
central bank’s attitude toward cross-border payments. According to the
findings of the 2021 survey, 28% of the surveyed central banks are con-
sidering options to make CBDCs interoperable by forming multi-CBDC
arrangements and almost 14% of the central banks consider an active
role of the central bank in FX conversion (Auer et al., 2021a).

Figure 7: Respondents to the 2021 survey

Source: Auer et al. (2021a)

Nine countries have already launched their own CBDC. These in-
clude The Bahamas, Nigeria and The Eastern Caribbean Currency Union.
This chapter is divided into three sections according to the stage of the
CBDC implementation process beginning with the furthest stage, which
is the launched phase. Then we continue with describing chosen coun-
tries which are currently in the pilot phase - Sweden and China. Finally,
we present the approach of the USA and the Eurozone with both being
currently and the research and development phase.

3.1 Launched CBDCs

In this section we analyze the countries, which have already launched
CBDC, and we present how they cope with the benefits and risks CBDC
implementation brings.
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The Bahamas — Sand Dollar

The Central Bank of The Bahamas (CBOB) is the first central bank in the
world to launch CBDC. The CBDC of The Bahamas is called the Sand Dol-
lar and it was launched on 20t October 2020. According to the official
website of Sand Dollar, the Sand Dollar is the digital version of the Baha-
mian Dollar, and it is convertible to the Bahamian Dollar 1 to 1. The offi-
cial currency of the Bahamas - the Bahamian Dollar is also pegged to the
US Dollar, therefore, convertible with the US dollar 1 to 1, as well.

Sand Dollar’s official website declares that Sand dollar allows
greater flexibility and accessibility for residents that want to participate
in financial services via either a mobile phone application (i0OS and An-
droid) or using a physical payment card to access a digital wallet. They
also state that Sand Dollar provides an excellent record of income and
spending, which can be used as supporting data for micro-loan applica-
tions.

The CBOB firstly introduced the Sand Dollar in a pilot phase in Ex-
uma in December 2019 and later expanded the pilot Sand Dollar also to
Abaco. Exuma was chosen due to its good representation of the whole
Bahamas’ geography and population. Abaco was chosen to test the CBDC
after recovering from a natural disaster, which happened in 2019. The
Exuma survey conducted by the CBOB showed a high rate of access to
mobile devices and a willingness of more than half of residents to under-
take more payment on digital platforms. The survey also revealed that
more user-friendly and accessible financial services could persuade
more Bahamian citizens to join the traditional banking services (CBOB,
2019).

The Bahamas is an archipelago consisting of more than 700 hundred
islands and the population is quite dispersed. Many rural, family island
communities have limited or even no access to automated banking ma-
chines and bank branches or they can access their services only through
electronic channels. The distribution of cash is very costly and the access
to banking services remained very limited for many people in the Baha-
mas (CBOB, 2019). This is important to mention because it was one of
the reasons and motivations that led the CBOB to become the first coun-
try to officially launch CBDC. The CBOB conducted a survey in 2018 and
it was found that “about 93% of the surveyed respondents had knowledge
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of savings accounts and 85% knew of checking accounts compared to a
lesser 80% and 70% of the same individuals who used such instruments”.
However, from a payment perspective, “only 48% of individuals had ac-
cess to credit card facilities, against awareness of these by 89% of those
surveyed”. The reasons for this exclusion were customer due diligence
requirements and the high costs (CBOB, 2019).

The project Sand Dollar is part of the Bahamian Payments System
Modernisation Initiative (PSMI). The PSMI targets improved outcomes
for financial inclusion and access, making the domestic payments system
more efficient and non-discriminatory in access to financial services
since the early 2000s. The main goals of the PSMI are that 100% Baha-
mian population has access to digital payment services, reduction of the
size of unrecorded economic activities and full admission of micro, small
and medium-sized businesses into the digital space (CBOB, 2019). The
Sand Dollar can help to achieve these goals. According to the CBOB, the
most important benefits of the Sand Dollar include financial inclusion,
the reduction of the ill effects of cash usage, reduction of transaction
costs and strengthened economic surveillance. The Bahamas is known as
a tax haven and another benefit of the CBDC might be the better track of
transactions, which could mitigate the risk of tax evasion.

In terms of the design and technology of the Sand Dollar, the CBOB
has chosen a token-based solution using blockchain technology. The
Sand Dollar “eco-system” is depicted in Figure 8. The CBOB cooperates
with the decentralized wireless payment system provider NZIA Limited,
which architected and implemented the digital currency system for the
Bahamas. Key aspects of their solutions include interoperability, sup-
porting “offline functionality”, monitoring for fraud detection, and real-
time transactions processing. The Sand Dollar is currently restricted for
domestic use only. The wallet holders are still able to make electronic
purchases of foreign exchange, thus they can use their account interna-
tionally. Regarding security, multi-factor authentication is being used for
wallet users. Users have to supply two passcodes, one randomly gener-
ated, to complete some payments transactions (CBOB, 2019).

When taking into consideration the potential risks, namely the data
and cybersecurity concerns and possible financial instability, the CBOB
has developed the following solutions to mitigate these risks. The trans-
actions are fully auditable, however, the CBOB set high regulations for
protecting users’ data and anonymity, as no personal information is ever
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stored in the distributed ledger technology permissioned network. So
that the Sand Dollar does not operate in practice as a substitute for tra-
ditional banking deposits, limits are placed on the amount of the Sand
Dollar that individuals, businesses, and other non-supervised financial
institutions can hold. These limits are depicted in Table 1. According to
the type of account, there are also different KYC requirements, for the
low-value account, no official ID is required, in contrast for the high-val-
ues/business accounts (CBOB, 2019).

In conclusion, Table 2 summarizes the contribution of CBDC, rather
than talking about risks, the CBOB presents the necessary costs of the
CBDC implementation.

Figure 8: Digital Sand Dollar Eco-System
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Table 1: Tiered KYC Requirements for Sand Dollar Accounts

Type of account

Maximum Holding Limit: B$500

Low-Value Accounts

Maximum Transaction Limit per month: B$1,500

Maximum Holding Balance: B$5,000

Medium-Value
(personal) Accounts

Maximum Transaction Limit: B$10,000 per month or

B$100,000 per annum

Maximum Holding Balance: B$8,000, or 1/20th of annual

High-Value/Business
Accounts

sales, up to an annual limitB$1 000 000

Maximum Transaction Limit per month: B$20,000 or 1/8th
of annual revenues whichever is greater

Source: Autor’s elaboration based on the CBOB (2019)

Table 2: Costs and benefits of the Bahamian Digital Sand Dollar implementation

COSTS

BENEFITS

Cost of services provided by the Technol-
ogy Solutions Provider

Financial Inclusion - improved access to
digital payments for the unbanked and un-
derbanked

Ancillary costs related to preliminary work
for the launch of the pilot

Lower transactions costs - reduced trans-
action costs for retail and institutional pay-
ments

Legal fees for external expertise on the
required amendments to facilitate
the issuance of digital currency

Economic growth and digital innovation -
a creation of a new digital ecosystem can
result in greater economic activity which
can spill over into other technology sectors

Infrastructure expenses

Technology efficiency - faster settlement
speed due to not having to rely on banks

Shared costs to establish a national iden-
tity infrastructure

Reduced rate of increase in cash produc-
tion, storage, transportation, and costs.

Improved information and enforcement
for government tax administration; more
efficient expenditure delivery for low-
value payments

Can encourage more competition in pri-
vate payment systems and between finan-
cial institutions

Better data coverage of economic activities
for evidence-based policymaking

Source: Autor’s elaboration based on the CBOB (2019)
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The Eastern Caribbean Central Bank - DCash

The Eastern Caribbean Central Bank (ECCB) was established in October
1983. The ECCB is the Monetary Authority for Anguilla, Antigua and Bar-
buda, Commonwealth of Dominica, Grenada, Montserrat, St Kitts and Ne-
vis, Saint Lucia and St Vincent and the Grenadines (ECCB, 2019).

In 2019, the ECCB and the Barbados-based fintech company, Bitt
Inc., signed a contract to conduct a blockchain-issued, token-based CBDC
pilot within the Eastern Caribbean Currency Union (Finch et al., 2021).
On 31st March 2021, the live version of the ECCB CBDC called “DCash”
has been launched, only a few months later after the first CBDC was
launched by The Bahamas. DCash is however the first CBDC launched by
a currency union. There is a certain inconsistency regarding the ECCB
CBDC in the literature, as certain sources state that the ECCB is still in the
pilot phase and others state that it is already in the officially launched
phase. Nevertheless, we believe it is valuable to discuss the DCash as it is
one of very few launched CBDCs and it can be considered as a form of
model example to other central banks both in positive and negative ways.

According to the official website of ECCB, DCash is considered legal
tender under currently enacted legislation. However, cash will not be
eliminated, and merchants will continue to accept it as a form of pay-
ment. The ECCB presents the following benefits of their CBDC - DCash,
which are depicted in Table 3.

Table 3: Benefits of the DCash:

Pay or transfer money, without fees, in real-time
Simple steps and easy-to-use interfaces
A secure and safe platform to facilitate your DCash storage and transactions

The ability to send money instantly to family, friends, and businesses within the
Eastern Caribbean Currency Union (ECCU)

No bank account is required
No minimum spending amount (as in the case of some card payment products)

No minimum balance is required to maintain your DCash account

Personal digital financial reports, provide real-time access to transaction records
Privacy and confidentiality of all the transaction information

Source: Autor’s elaboration based on the ECCB (2022)
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Neither in their official publications nor on the official website do
the ECCB or the Bitt Inc. write about the risks or challenges that the
DCash introduction could cause. Regarding private data security, the
ECCB states that the DCash platform is being developed through secu-
rity-by-design principles. The ECCB has decided to use Hyperledger Fab-
ric technology software, which is being utilized to create an enterprise-
grade, private-permissioned, distributed ledger (blockchain). Addition-
ally, all DCash users must be authenticated and authorized. However,
neither the ECCB nor Bitt Inc. does discuss the financial stability risks
such as bank runs or financial disintermediation.

According to the official website of ECCB, the goal of the CBDC -
DCash is to foster economic growth and improve competitiveness by re-
ducing domestic payment inefficiencies and promoting financial inclu-
sion. Tokens are available through a mobile wallet application, which fa-
cilitates payments or transfers using smart devices. DCash is available
only with Internet access and only via iOS or Android smart devices with
a camera.

Nigeria — eNaira

The Central Bank of Nigeria (CBN) officially launched their CBDC called
“eNaira” on 25t October 2021. Due to the size and complexity of Nige-
ria’s economy, this launch is drawing significant interest from the out-
side world (Ree, 2021).

The motivation of the Central Bank of Nigeria to create a CBDC arose
from four sources, firstly, the issuance of CBDC by other central banks,
secondly, the usage of cryptocurrencies by Nigerian citizens, thirdly, the
potential for increased criminal activity connected with cryptocurren-
cies, and finally, the need for the many benefits of a trusted, government-
issued digital currency for the Nigerian economy (Ozili, 2021). The CBN
has worked together with the Barbados-based fintech company, Bitt Inc,
which helped the CBN to create the blockchain-based technology that is
used for eNaira, similarly to the ECCB in the previous section.

The eNaira official website states the following benefits, that the
CBDC can bring. The eNaira can improve the drive towards a cashless
policy and offer cash alternatives and reduce the dependence on cash. It

44



COMPARISON OF CBDC’S RESEARCH AND DEVELOPMENT ACROSS
COUNTRIES

will increase financial inclusion because consumers do not need to have
a bank account to hold a CBDC or the eNaira. The eNaira will also simplify
cross-border transactions and make them cheaper and safer. Regarding
the tax evasion concerns, this will become significantly more difficult as
the eNaira will make taxable assets traceable and will enforce transpar-
ency in the taxation system, thereby increasing tax revenue to the gov-
ernment (CBN, 2021).

Like digital currencies elsewhere, the eNaira carries also risks,
namely data and cyber security risks, financial stability risks and opera-
tional risks. The CBN states that data protection remains fundamental to
the core design of the eNaira system and users will be able to determine
how their data is used, shared, and processed. While users will have con-
trol of their data, the eNaira system is designed in line with AML/CFT
guidelines to guide against the illicit flow and use of funds. The CBN
claims that it is building a safe, trusted, and resilient payment system
with a high level of integrity (CBN, 2022). The CBN is aware also of the
financial instability risk and has restricted the eNaira payment system to
micropayments. In addition, limits have been placed on wallets to en-
force this. The limits placed on the eNaira are depicted in Table 4. The
operational risks include failed dispute resolution mechanisms resulting
in financial losses, especially for merchants, governance and decision
making, and legal considerations around stakeholder obligations, re-
sponsibility for risks and exposures on the eNaira platform. The CBN
states that it has considered these risks and provided adequate measures
through the eNaira operational guidelines to mitigate them (CBN, 2022).

According to Ozili, despite all the risks, eNaira may solve more prob-
lems than it creates. He states that the risks it poses will provide an op-
portunity for the Central Bank of Nigeria to learn and improve the design
of the eNaira and also improve its security features.
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Table 4: The eNaira Consumer Wallet Tier Structure:

Tier Categor Transaction The requirement | Regulatory valida-
gory Limit to make payment tion

Non-Account

v Holders

1 Non-Account
Holders

2 Account
Holders

3 Account
Holders

Daily Transaction
Limit: 20 000

Cumulative total:
120 000

Daily Transaction
Limit:
50000

Cumulative total:
300 000

Daily Transaction
Limit:

200 000
Cumulative total:
500 000

Daily Transaction

Limit: 1 000 000

Cumulative total:
5000000

Telephone Number

(whose National

Identification Num-

ber (NIN) is yet to
be validated by
NIMC)

Telephone Number

(whose NIN is al-
ready validated by
NIMC)

Bank Verification
Number (BVN)

Bank Verification
Number (BVN)

Source: Autor’ s elaboration based on 0zili (2019)

3.2 Pilot Project Phase CBDCs

Must provide pass-
port photograph,
name, place and date
of birth, gender, ad-
dress, and telephone
number

Must provide pass-
port photograph,
name, place and date
of birth, gender, ad-
dress and telephone
number

Must provide BVN,
Tier 1 requirement
plus evidence of ID

Full KYC requirement
as stipulated in the
CBN AML/CFT regula-
tions

The pilot project phase includes multiple countries, for the purpose of
this work we have chosen Sweden and China, as they are the most ad-
vanced with their work. China is also one of the most populated countries
in the world, therefore, the way they approach and handle the CBDC in-
frastructure, and its impact can influence also other big economies.
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Sweden

According to the Swedish Central Bank (further referred to as Riksbank),
Sweden is currently one of the countries where digital payments are in-
creasing the fastest (Riksbank, 2022a). Swedes tend to adapt to the ben-
efits of technology rather swiftly and they prefer other means of payment
over cash in purchases. Over eight years, a decline from 40 to 13 per cent
was observed in paying in cash (Riksbank, 2018).

The Riksbank started to investigate its CBDC, called “e-krona” in
2017.1In 2020, the Riksbank entered into a more practical phase of the e-
krona project. To test how an e-krona might look and function, the Riks-
bank started a project, the e-krona pilot phase 1, together with the com-
pany Accenture, to construct a possible technical platform for the e-
krona (Riksbank, 2022a). The Riksbank presents that the lessons learned
from the first phase of the e-krona pilot project include that firstly, the
technology provides new possibilities but requires further investigation,
secondly, different forms of storage of tokens and keys provide different
properties and finally, a parallel network makes the payment system
more robust (Riksbank, 2021).

In February 2021, the Riksbank launched the second phase of the e-
krona project and recently published the conclusions found during this
second phase. During phase 2, the technical tests have included investi-
gating whether and how an e-krona might function off-line, whether the
performance of the tested solution is adequate, and how banks and other
payment service providers could be integrated into an e-krona network.
The latter has been tested in collaboration with Handelsbanken and
Tietoevry. The results of phase 2 show that it is possible to integrate a
potential e-krona into the internal systems the banks have today. That
means that the bank clients would be able to exchange money in their
bank account for the e-krona and vice versa. During this phase, Riksbank
confirmed that it would be possible to make transactions using e-krona,
even off-line. Nevertheless, these off-line payments bring also certain
risks that need to be addressed before any similar solution becomes a
reality (Riksbank, 2022b).

Armelius et al. (2020) present the following benefits of the Swedish
e-krona. It could present a form of risk-free money, available to the pub-
lic. It would enhance competition and innovate payments. The e-krona
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might serve as a backup payment method and also provide a good alter-
native to the private payments providers when it comes to privacy, the
e-krona would not be based on a commercial interest to collect personal
data. Lastly, it could promote faster, cheaper, and more efficient cross-
border payments.

Regarding the risks, Riksbank states that in times of financial unease
when the public wants to withdraw a large amount of money, the e-krona
could make the bank run easier and quicker than a traditional run from
the bank to cash. However, Riksbank already has the tools to be able to
cope with such situations if they were thought to pose risks to financial
stability (Riksbank, 2018b).

China

The People’s Bank of China (PBOC) has been at the forefront of CBDC re-
search for several years, and it was also the first central bank that de-
clared an intention to launch an official CBDC. In early 2016, the PBOC
announced a “strategic goal” of launching a CBDC, which could enhance
financial inclusion and efficiency in the payment system (Allen, Gu, and
Jagtiani, 2022). Chinese CBDC is called the “e-CNY”, their CBDC will be
therefore further referred to as “e-CNY”.

The development of e-CNY is closely related to the impact of crypto-
currencies on the monetary and financial system (Wu and Chen, 2021).
In September 2017, the Chinese government banned initial coin offer-
ings. The PBOC announced in September 2021 that all the activities re-
lated to cryptocurrencies and stablecoins are illegal (Allen, Gu, and Jag-
tiani, 2022).

The e-CNY is a legal tender, a liability of the central bank to the pub-
lic, and a mainly substitute for cash in circulation (MO0). Therefore, the e-
CNY is certainly secure as it is backed by the sovereign credit of China.
(PBOC Working Group, 2021). In late 2017, after approval by the State
Council of China, the PBOC began to work with commercial institutions
to develop and test the digital fiat currency, the e-CNY. After some years
of work, in April 2020, the PBOC announced a set of trials in four cities
(Shenzhen, Suzhou, Xiong’an, and Chengdu) to take place in preparation
for the 2022 Winter Olympics in Beijing in early February (Allen, Gu, and
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Jagtiani, 2022). This was considered to be an opportunity for the PBOC
to raise awareness about the e-CNY. In November 2020, a few more cities
including Shanghai, Hainan, and Changsha joined the CBDC pilots. “Since
January 2022, Tencent has launched e-CNY services on WeChat, and a num-
ber of other internet giants including JD.com and Didi Taxi have also
started accepting e-CNY payments in trial cities. During the Winter Olym-
pics, China has successfully tested the appeal of e-CNY by providing e-CNY’s
mobile application and payment cards or wristbands to visiting foreigners”
(Allen, Gu, and Jagtiani, 2022). The e-CNY is designed as a two-tier finan-
cial system, with the central bank responsible only for the wholesale ac-
counts of financial intermediaries, and the latter continuing to be ac-
countable to the public. The project requires authorized financial inter-
mediaries to exchange and circulate e-CNY to the public, while the cen-
tral bank is responsible for the issue and centralized management
(PBOC, 2022).

One of the significant benefits the e-CNY will bring is the suppres-
sion of illegal financial activities, such as tele-fraud, online gambling,
money laundering, tax evasion, and terrorism financing (PBOC Working
Group, 2021). Kshetri (2022) presents the following benefits of the e-
CNY to consumers, depicted in Table 5.

The most important risk the e-CNY possess is the privacy and data
concern. To be able to use the e-CNY, the vast majority of users need to
first bind their bank account to the digital wallet, which requires not only
registering an account with their phone number but also requires the
user to authenticate with their real name and bind their bank account
(Cheng, 2022). The e-CNY is designed in a two-tier operating system,
therefore, the central bank allocates quotas to designated commercial
banks, which provide digital currency exchange and circulation services.
However, these designated commercial banking industries have the op-
portunity to access users’ e-CNY account information (PBOC Working
Group, 2021). Nonetheless, when users’ financial information is central-
ized, it can be potentially misused by the government or even targeted
by criminals (Kshitri, 2022).

Regarding the financial stability concern, the PBOC proposes differ-
ent levels of e-CNY holdings in the wallet and different requirements for
users, similarly to the solutions proposed by the CBOB and CNB, men-
tioned in the previous section.
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Table 5: Key benefits of the e-CNY to consumers
Benefit Explanation The effects of e-CNY
More reliable means to
carry out payment settle-
Reliable low- | ment compared to other Private companies such as Alipay
risk payment | available means and WeChat pay face risks such as
solution business failure and bankruptcy

Low costs and
high efficiency

Promoting fi-
nancial inclu-
sion of disad-
vantaged
groups

No clogging in the payment
system

Faster transactions at lower
costs

Traceability and the possibil-
ity to conduct transactions
without a smartphone can
promote financial inclusion
of disadvantaged groups

Indications that it will be free for
vendors to accept the digital yuan
payments

PBoC working with other jurisdic-
tions to tackle inefficiencies and
high costs

The PBoC can monitor the flow of
money and deliver targeted pro-
grams to improve the well-being
of high-risk and disadvantaged
groups

Dec. 2020 Suzhou trial: involved
offline payments.

Source: Autor’s elaboration based on Kshitri (2022)

Wu and Chen (2021) examined the mechanism of the e-CNY from
both theoretical and practical perspectives. The e-CNY stands at the fore-
front of research, development, and implementation of CBDC in leading
economies. Wu and Chen studied the economic effect of China’s e-CNY on
bank deposit substitution. They undertook a quantitative analysis based
on a four-sector DSGE model. Their model included households, manu-
facturers, commercial banks, and central banks. They found out that the
impact of e-CNY as a substitute for bank deposits is limited because the
unit impact can increase the economic growth rate by 0,15%. The overall
economic effect of e-CNY is positive, it can even reduce the leverage ratio
to a certain degree, which helps to decrease systemic financial risk.
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3.3 Research and Development Phase CBDCs

The research and Development Phase includes the highest number of
countries which are actively exploring the CBDC. These include the USA,
the UK, the Eurozone, Australia, Canada, Switzerland and also the Czech
Republic. We have chosen to analyze the USA and the Eurozone as they
belong to the strongest currency economies and even though, their CBDC
work is not so advanced and tested as those of the above-mentioned
countries, they represent together around 700 million people and their
decisions will have a big impact on the rest of the world. The U.S. dollar
is also the strongest reserve currency and several countries have their
own currency pegged to the U.S. dollar such as the above-mentioned Ba-
hamas.

Eurozone — European Central Bank

The European Central Bank (ECB) and the euro area national central
banks carried out experimentation work on CBDC currently referred to
as the “digital euro”. Following this work, they have launched the inves-
tigation phase of the project. The phase started in October 2021, and it
will last for two years until October 2023. ECB stresses that the investi-
gation of CBDC does not mean that they will necessarily issue a digital
euro, but they are rather looking further into the possible scope and de-
sign of one, and how it could be distributed. The decision on whether to
develop a digital euro will be taken based on this investigation phase.

In 2020 ECB released a comprehensive report on the digital euro
with a focus on the possible design and functionalities. They also exam-
ine the impact of a digital euro on monetary policy, financial stability,
banks’ business models, international monetary spillovers and the over-
sight of services related to the digital euro. The report analysis focuses
on the design of a digital euro for use in retail transactions available to
the general public rather than designing only a wholesale type of CBDC
available just to financial institutions.

Several factors motivated ECB to research the topic of CBDC. First,
the digitalisation of the economy and technological innovations influence
consumers’ preferences and behaviour. Even though cash remains the
dominant means of payment in the euro area as a whole, its use declined
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significantly in some countries. According to De Nederlandsche Bank es-
timates the share of cash transactions declined from 41% to 32% in the
Netherlands between 2017 and 2019. COVID-19 pandemic stimulated
the decrease of cash use even more, as more people turned to contactless
payments. Second, according to recent ECB surveys, young Europeans
use cash lot, however, they prefer electronic payments and expect the
related infrastructure to guarantee safety and speed.

In their report, the term digital euro denotes “a liability of the Eu-
rosystem recorded in digital form as a complement to cash and central
bank deposits”. For the design of a digital euro, the ECB identifies core
guiding principles based on current Eurosystem policies. These princi-
ples are depicted in Table 6.

Table 6: Core principles

P1 Convertibility at par: Not a parallel currency

Liability of the Eurosystem: A digital euro is central bank money and its is-

P2 suance is controlled by the Eurosystem

European solution: Widely accessible on equal terms in all euro area coun-

P3 : : : :
tries through supervised service providers

P4 Market neutrality: Not to crowd out private solutions

P5 Trusted by end-users: Trusted solution from the start and overtime

Source: Autor’s elaboration based on Report on a digital euro (ECB, 2020)

The ECB describes scenarios that could induce the Eurosystem to
issue a digital euro and derives requirements that the new form of money
should satisfy to address each specific scenario. These scenario-specific
requirements are summarized in Table 7.

Regarding the benefits of CBDC, the ECB argues that a well-designed
digital euro may help to reduce the overall costs and ecological footprint
of euro area payment systems. The ECB further suggest that the issuance
of a digital euro could support European sovereignty and stability, in par-
ticular in the monetary and financial dimensions. Moreover, by providing
digital payments the Eurosystem could ensure that European citizens
have access to payments at the technological frontier. This would pre-
serve the global reputation of the euro, not least if other major foreign cen-
tral banks press ahead with issuing CBDC” (ECB, 2020).
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Table 7: Scenario-specific requirements

R1 Enhanced digital efficiency (if launched to support digitalisation)

R2 Cash-like features s (if aiming to tackle a decline in the acceptance of cash)

R3 Competitive features (if introduced to limit the uptake of forms of money that
are not denominated in euro and/or not appropriately supervised)

R4 Monetary policy option: (if considered to be a tool for improving the trans-
mission of monetary policy)

RS Back-up system: (if aiming to improve the overall resilience of the payment
system)

R6 International use (if introduced to increase the international role of the euro)

R7a Cost saving (if launched for cost efficiency)

R7b Environmentally friendly (if launched for environmental reasons)

Source: Autor’s elaboration based on Report on a digital euro (ECB, 2020)

In the Report on a digital euro the ECB also examines the possible
risks of CBDC and how they could be mitigated. Depending on the design
of CBDC the depositors might transform their commercial bank deposits
into CBDC, which could increase the funding costs of banks and lead to
higher interest rates on bank loans. Substantial demand for digital euro
may also have a negative impact on financial stability, given the key role
of the banking sector in financial intermediation. When depositors lose
trust in commercial banks and want to transfer their deposits into CBDC,
it can increase the likelihood and severity of bank runs, weakening finan-
cial stability. Another risk is that a digital euro (CBDC) may attract
cyberattacks with potential financial and business implications for sev-
eral dimensions (ECB, 2020). To address the potential risks, the central
bank should design the digital euro in line with the general requirements
depicted in Table 8 (ECB, 2020).

The USA - The Federal Reserve System

The United States of America (USA) published their report on CBDC later
than other developed countries. According to the Atlantic Council of the
countries with the 4 largest central banks (the USA, the Euro Area, Japan,
and the UK), the United States is the furthest behind. The Federal Reserve
System (FED), which is the central bank of the USA, published its long-
awaited report on CBDC in January 2022. This report is the first step in a
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Table 8: General requirements

R8 Ability to control the amount of digital euro in circulation

R9 Cooperation with market participants

R10 Compliance with the regulatory framework

R11 Safety and efficiency in the fulfilment of the Eurosystem’s goals
R12 Easy accessibility throughout the euro area

R13 Conditional use by non-euro area residents

R14 Cyber resilience

Source: Autor’s elaboration based on Report on a digital euro (ECB, 2020)

public discussion between the Federal Reserve and stakeholders
about CBDCs. For the purpose of the report, FED defines CBDC as “a dig-
ital liability of a central bank that is widely available to the general public”.
The FED stresses that their report does not guarantee that they will make
an immediate decision on issuing a U.S. CBDC.

In the report, the FED states that CBDC should among others “pro-
vide benefits to households, businesses, and the overall economy that ex-
ceed any costs and risks, yield such benefits more effectively than alterna-
tive methods, complement, rather than replace, current forms of money
and methods for providing financial services, protect consumer privacy,
protect against criminal activity, and have broad support from key stake-
holders”.

According to the analysis the FED has made so far, the U.S. CBDC
would best serve the public if it is privacy-protected, intermediated,
widely transferable, and identity-verified. Firstly, protecting the privacy
of the consumers is critical as the users’ financial transactions will gen-
erate data in the same ways that commercial banks and nonbank money
generate such data today. Therefore, all financial institutions will have to
comply with a robust set of rules. Secondly, the CBDC should be interme-
diated because The Federal Reserve Act does not authorize direct Fed-
eral Reserve accounts for individuals and these accounts would also rep-
resent a significant burden to the function of the FED. Even though pri-
vate financial institutions would offer CBDC holdings and payments to
the consumers, the CBDC itself would remain a liability of the FED.
Thirdly, to serve as a widely accessible means of payment, the CBDC
would need to be transferable among customers of different financial
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intermediaries. Finally, the CBDC intermediary would need to verify the
identity of the CBDC holders similarly to the identifications process the
banks do nowadays. Therefore, in this regard, CBDC would not remain as
anonymous as cash.

The FED proposes the following benefits. The CBDC presents a safe
foundation for private-sector innovations to meet current and future
needs and demands for payment services. The CBDC has a potential to
make cross-border payments simpler and more interoperable. The
American dollar is currently the world’s most widely used currency for
payments and investment and it also serves as the world’s reserve cur-
rency. The U.S.-issued CBDC could help to preserve this dominant inter-
national role of the American dollar. Furthermore, the CBDC could re-
duce common barriers to financial inclusion and also lower transactions,
which would be useful, especially for low-income households. Last but
not least, as cash used in the United States declines consumers might
want the option of digitized central bank money that, like cash, would
have no credit or liquidity risk attached to it. CBDC would be a good so-
lution for this (Board of Governors of the FED, 2022).

Although the introduction of a CBDC could benefit U.S. consumers
and the broader financial system, the FED states that it would also raise
complex policy issues and risks. Firstly, CBDC could change the financial
market structure because a widely accessible CBDC would serve as a sub-
stitute for commercial bank money. This substitution effect could reduce
the aggregate amount of deposits in the banking system, which could in
turn increase bank funding expenses, and reduce credit availability or
raise credit costs for households and businesses. Secondly, CBDC would
be particularly attractive to risk-averse users, especially during times of
stress in the financial system, which could make bank runs more likely
and severe. Thirdly, the CBDC would need to strike an appropriate bal-
ance between safeguarding consumer privacy rights and affording the
transparency necessary to deter criminal activity. Finally, the traditional
threats to existing payment services such as operation disruption and cy-
bersecurity risks would apply to CBDC, as well (Board of Governors of
the FED, 2022).
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4 Evaluation of risks and benefits of CBDC

In this chapter, we present an analysis of the possible benefits and risks
of the CBDC, as CBDC can provide great advantages and improvements,
however, when the risks are underestimated, it can have a severe impact
on the whole economy. We derive our comparison based on the ap-
proaches to the CBDC benefits and risks presented by the chosen coun-
tries. The summary of the benefits and risks proposed by the countries
from chapter 3 is depicted in Table 9.

The relative importance of different benefits differs across econo-
mies. A survey of 63 central banks, 41 located in emerging market econ-
omies (EMEs) and 22 in advanced economies, found that EMEs value do-
mestic payments efficiency and financial inclusion as the top two bene-
fits of CBDCs. Cross-border payments efficiency was the least important
benefit for EMEs. Central banks in advanced economies, on the other
hand, considered payments safety and financial stability as the primary
benefits of CBDCs. Financial inclusion was considered to be the least im-
portant factor by this group of economies (Barontini, 2019).

According to our literature review of chosen countries and the ap-
proach to benefits and risks of CBDCs we found similar results as Baron-
tini (2019). The Bahamas, The ECCU, Nigeria and China, which can be
classified as emerging market economies, present financial inclusion as
an important benefit and motivation for issuing CBDCs. On the other
hand, Sweden, Eurozone, and the USA mention financial inclusion only
as one of the possible benefits of CBDCs, they focus more on the alterna-
tive to the declined use of cash, and they thoroughly explore the impact
on the financial and monetary system. From Table 9 and also section 3.3
Research and Development Phase CBDCs, we can see that the FED and
the ECB focus a lot on the risks in comparison to the Bahamas, Nigeria
and the ECCU, which present that CBDC is rather beneficial than risky.

The reason why such an advanced and powerful economy as the
USA waits so long with the research of the CBDC, could be explained by
the quote of Jerome Powell, the chairman of the Federal Reserve System
that he said at the panel discussion Cross-Border Payments—A Vision
for the Future (2020): “It's more important for the United States to get it
right than to be the first. Getting it right means we not only look at the
potential benefits of CBDCs, but also the potential risks, and also recognize
the important tradeoffs that have to be thought through carefully”.
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Table 9: Summarized comparison of CBDC benefits and risks of the above-ana-

The
Bahamas

The
Eastern
Caribbean
Central
Union

Nigeria

lyzed countries

Benefits Risks

- financial inclusion

- reduced ill effects of cash - cybersecurity and data pri-
- reduced transaction costs vacy risk
- better track of transactions -> - financial stability risk

improved tax evasion risk

- financial inclusion

- pay or transfer money, without
fees, in real-time

- simple steps and easy-to-use in-
terfaces

- a secure and safe platform to fa-
cilitate your DCash storage and
transactions

- the ability to send money in-
stantly to family, friends, and busi-
nesses within the ECCU

- no bank account required

- no minimum spending amount
(as in the case of some card pay-
ment products)

- no minimum balance required to
maintain your DCash account

- personal digital financial reports,
provide real-time access to transac-
tion records

- privacy and confidentiality of all
the transaction information

- not discussed

- financial inclusion

- good cash alternative

- reduced dependence on cash

- simpler, cheaper, and safer cross-
border transactions

- cybersecurity and data pri-
vacy risk

- financial stability risk

- operational risks
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Table 9 continues

- risk- free money, available to the
public
- enhanced competition

- financial instability

Sweden . .
- innovative payments - bank runs
- faster, cheaper, and more effi-
cient cross-border payments
- suppression of illegal financial ac-
tivities
- a reliable low-risk payment solu- - cybersecurity and data pri-
China tion vacy risk
- low-costs and high efficiency - financial stability risk
- promoting financial inclusion of
disadvantaged groups
- support of sovereignty and stabil- . .
it PP enty - increased funding costs of
y . banks, leading to higher inter-
- technologically advanced pay-
est rates on bank loans
The ments . . S
. - financial stability risk
Eurozone - improved cross-border payments
- bank runs
- reduced overall costs and ecolog- . .
. : - cybersecurity and data pri-
ical footprint of euro area payment .
vacy risk
systems
- changes to financial sector
- safely meet future needs and de-
. market structure
mands for payment services e
. - safety and stability risks
- improved cross-border payments . .
L . - efficacy of monetary policy
- support the dollar's international .
The USA implementation

role
- financial inclusion
- extended public access to safe

- privacy and data protection
risks

- operational resilience and cy-

sl K2l ey bersecurity risks

Source: Autor’s elaboration

Regarding the design and technology, we have found that all the
launched CBDCs use some form of decentralized ledger technology,
whereas the USA and the Eurozone are open also to other technical solu-
tions. Sweden and China are somewhere in the middle, as they focused
on their pilot phases also on the possibility of using decentralized ledger
technology. The technology and design can be considered as an im-
portant attribute because each technology presents different form of
benefits and risks.
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We believe that by issuing CBDC, the Bahamas, Nigeria, and the
ECCB try to improve and address the inefficiency in their banking sector
and provide advanced financial service to the broader public. CBDC can
help to better track the financial transactions and could be used as an
additional monetary tool. Another benefit, these emerging countries
might want to achieve, is the bigger independence from the strong re-
serve currencies.

On the other hand, the USA and the Eurozone might want to keep
their strong position, as their currencies - the U.S. dollar and the euro
belong to the strongest currencies in the world, the U.S. dollar being
world reserve currency. The decline of cash use can cause higher concen-
tration of transactions in the hand of private financial institutions such
as commercial banks and it would be harder for the central banks to pro-
vide all their monetary goals. This is the case that can be seen in northern
European countries, especially in Sweden. The CBDC would present a
good benefit for this problem.

Bank runs present a significant risk to the financial stability, how-
ever multi-tier CBDC system and limit on CBDC holdings might help to
keep this risk to minimum. We believe that the biggest concern is the
data privacy. On one hand central banks might be safer institutions to
collect data from citizens as they do not focus on marketing and business
goals such as commercial banks, however, on the other hand, when the
political regime is not democratic and central bank is not an independent
institution, it can pose a serious threat to the privacy of the citizens.

Even though, CBDC is connected also with risks and additional costs,
we believe that if central banks remain cautious and thoroughly prepare
for the bad case scenarios, the benefits will be more dominant and CBDC
will become an effective and fast addition to the current financial and
payment services.

In conclusion, according to the results and findings of Lee, Yan, and
Wang (2021), CBDC will become the primary tool in the future digital
economy, and they believe countries that already research and imple-
ment CBDC in their economy will gain a competitive advantage.
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Conclusion

The central bank digital currency (CBDC) is getting more and more at-
tention in the resent years. In the simplest way CBDC can be perceived
as a digital form of banknotes and coins, similarly to the cash CBDC would
be a direct liability of the central bank. It may seem that central banks
already provide digital form of money and payments, however the exist-
ing forms of digital payments solution are provided directly by the cen-
tral banks only to the commercial banks and other financial institutions,
which serve as intermediaries and provide this service further to the cus-
tomers. Therefore, when we pay by a credit card, the money we spend is
not a direct liability to the central bank, but only to our payment system
provider such as our commercial bank.

In this thesis we analyzed the possible benefits and risks the CBDC
entails. Financial inclusion, reduced reliance on payments service pro-
viders, better detection of illegal activities, additional policy instrument,
more efficient retail payments and faster, cheaper, and more resilient
cross-border payments, these are the generally proposed benefits of
CBDC. On the other hand, there are two main categories of risks the CBDC
poses. Firstly, the CBDC might cause disruption of the financial stability,
namely creating a possibility for financial disintermediation and bank
runs. Secondly, there is the risk of keeping the data privacy and cyber-
attacks.

When comparing the CBDC across the chosen countries we have
found out that there are different approaches to the benefits and risks of
CBDC between the emerging market economies (EMEs) and the ad-
vanced market economies (AMEs), as the EMEs focus on the financial in-
clusion as the main benefit, whereas the AMEs put in the foreground the
ability to keep the important position of their central banks and their
currency, which is the case of the USA and the Eurozone.

Taking into consideration the results we found by the analysis of the
approaches of the above-mentioned countries we believe that CBDC is a
very important topic and presents a great opportunity to improve cur-
rent inefficiencies and problems in the financial sector. Moreover, CBDC
could help maintain the important role and position of the central bank.

Regarding the future development of the CBDC, we believe that most
central banks will decide to issue CBDC sooner or later. Most probably
the central banks of the AMEs countries will rather wait how the CBDC
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works and whether it is safe and efficient in the countries, which already
implemented the CBDC and modify their decisions according to these
findings. The most advanced economies might motivate each other to ac-
celerate the research and development of CBDC as the one that issues
CBDC first, might set the trends and standards for the rest of them.
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