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CENTRAL BANK DIGITAL CURRENCIES: EXPERIENCE
OF PILOT PROJECTS AND CONCLUSIONS FOR THE NBU

An overview of the definitions of central bank digital currency (CBDC),
formulated by researchers of the International Monetary Fund (IMF), the
Bank for International Settlements (BIS), the Bank of England, is
presented, and the essence of the CBDC is revealed. It is stated that the
existing electronic money is a digital form of obligations of financial
intermediaries, and CBDC is a form of emission and obligations of central
banks. The types and forms of CBDC are generalized, namely: retail or
wholesale, account-based or token-based ones. The structure and
functionality of the register, payment authentication, access to
infrastructure, and governance are defined as factors taken into account
during CBDC designing. Similar models of launching national CBDC by
the Bank of England (economy-wide access or financial institutions
access, and financial institutions plus CBDC backed narrow bank access)
and BIS (direct, indirect, hybrid) are under consideration. The synthetic
CBDCs are marked as a theoretical concept of CBDC. The overview of
projects of the People's Bank of China - "e-renminbi", the Central Bank of
the Uruguay - "e-peso”, the Central Bank of the Bahamas - "sand dollar"
and the Eastern Caribbean Central Bank affirm the interest of developing
countries in launching national retail CBDCs. It was found that apart from
the Riksbank with the successful "e-krona” project, most of the monetary
authorities of developed countries (BIS, Bank of Japan, Bank of Canada,
Deutsche Bank, FRS) are just planning or starting to experiment with the
issuance of digital securities, which demonstrates their concern about the
restructuring of the banking system and the changes of global role of
traditional currencies. Among the positive consequences of the
introduction of CBDC for the domestic banking system are the emergence
of an alternative payment instrument, the implementation of effective
monetary policy through increased influence on interest rates, and
regulation of the legal regime of crypto currencies. At the same time, the
introduction of CBDC involves certain changes in financial intermediation
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(replacement of the deposits of commercial banks with the CBDC, the
performance of functions inherent to commercial banks by the central
bank or fintech companies), and will require powerful technical
capabilities, including those related to protection from cyber risks. The
results of the study point to the need for a cautious approach to the
implementation of the Ukrainian CBDC only after the NBU assesses the
public demand for new forms of money and the impact of the launch of
CBDC models on price and financial stability, and compares available
payment technologies that can achieve the same goals as the CBDC=.
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Introduction. The growing popularity of blockchain technology and
decentralized issuance of cryptocurrencies, including bitcoins, have developed the
idea of digital currencies of central banks. In addition, in response to the success of
large technology companies in the development of stablecoins, such as Diem (Libra)
from Facebook, central banks began to explore CBDC as an alternative to private
digital currencies (decentralized cryptocurrencies) to strengthen monetary
sovereignty. The fundamental feature of the CBDCs is that their issuance is
controlled by the state. Although stablecoins are able to perform certain functions of
money with some efficiency due to pegging to real currencies, there are problems
with their regulation because they are independent currencies (they are denominated
in their own unit of account and issuers are not legally obliged to maintain their
convertibility into the currencies of their countries). Therefore, these
cryptocurrencies may pose risks to financial stability and to the effectiveness of
monetary policy. Accordingly, the promotion of a means of payment such as the
CBDC could potentially counteract this threat.

Besides, the current payment environment that has changed in the last year due
to COVID-19, emphasizes the value of access to a variety of means of payment and
their technological resilience to such shocks as pandemics and cyber-attacks. The
issuance of the CBDC can become an alternative tool for non-cash payments both
by legal entities and individuals.

As a result, during the recent two years, many central banks in developed
countries have intensified public discussion and research on launching their own
digital currencies. Since 2019, the idea of the CBDC has spread to developing
countries. For its part, the G20 Financial Stability Board, in coordination with
international organizations, is developing regulatory requirements for the issuance
of stablecoins [1], and is conducting research on CBDC projects to formalize the use
of digital currencies in banking systems.

In Ukraine, a plan of CSDC issuance has not yet been developed, but in 2018 the
National Bank of Ukraine (NBU) conducted a pilot project to issue "e-hryvnia™ as

2 The publication was prepared within research project on "Financial Services Industry in the" new
reality" at the Department of Monetary Relations of the Institute for Economics and Forecasting of the
National Academy of Sciences of Ukraine (state registration No 0118U003065).
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an alternative to retail payments for individuals. There still remain open the issues
of converting the CBDC into a cash and non-cash currency and determining how
they differ from existing cash in use. Besides, the issue arises of ensuring the
confidentiality and full access of the central bank to such transactions.

Analysis of publications. The study of the CBDC phenomenon is a fairly new
subject of scientific discussions and is presented mainly in the works of foreign
scholars in the context of the impact of the CBDC issuance on the stability of the
banking system. In particular, D. Andolfato [2], analyzing the impact of interest-
bearing CBDCs on the banking sector with monopolistic competition, found that
properly designed CBDCs do not threaten financial stability. Although the issuance
of the CBDC reduces the profit of the monopolist bank, since it encourages the latter
to raise deposit rates, more attractive deposit services expand access to financial
services and reduce the demand for the CBDC. Similarly, researchers from the Bank
of Canada J. Chiu et al. [3] note that the CBDC is able to limit the monopoly of banks
in the deposit market and eventually increase the efficiency of banking
intermediation. For their part, M. Brunnermeier and D. Niepelt [4] demonstrate that
the issue of the CBDC will not undermine a country’s financial stability. According
to their concept, the exchange of CBDCs for deposits will not reduce lending and
nor crowd out investments, but will only change the structure of bank financing,
because the transfer of funds from deposit funds to CBDC accounts will cause an
automatic replacement of one type of bank financing (via deposits) with another (via
central bank financing).

Among domestic scientists investigating the development of the CBDC, we
should highlight the work by A. Blinov [5], who considers CBDC as a new form of
money, different from cash and non-cash ones, and A. Shkliar [6], who distinguishes
such reasons for the establishment of the CBDC as approaching to non-cash
economy, combating money laundering and tax evasion, increasing competition
between private digital currencies, improving the transmission mechanism of
monetary policy, and an increased higher technological level of means of payment.
A few aspects of solving the problem of increasing the share of cash payments in
Ukraine were revealed by E. Bublyk [7]. The expediency of servicing the
synthesized CBDC by controlled financial institutions was argued by T. Gudima [8],
who notes that in order to ensure the positive impact of the CBDC on monetary
policy, a complete transition to this type of currency is needed. In general, given the
initial stage of the research, a set of questions regarding the architecture of the CBDC
needs further analysis.

In view of the above, the purpose of the article is to summarize the features of
modern approaches to the issuance of CBDCs and highlight the potential
consequences of their implementation for the banking system.

Designing central bank digital currencies

The design of the CBDC is a set of features of digital assets depending on the
purpose and basic technologies used for production (for example, who and under
what conditions has access to currency, whether the currency has collateral, and how
to exchange it for other types of money).
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According to the IMF, the CBDC is a digital form of fiat money issued by the
central bank [9]. Due to the fact that the CBDC is expressed in the official currency
of the issuing country, it will be only a new means of payment, not a new currency
[10, p. 11]. In turn, scientists of the Bank for International Settlements characterize
the CBDC as a new form of money issued by the central bank in electronic form and
different from the reserves of commercial banks or balances on their current accounts
[11, p. 1]. In the 2020 report, BIS researchers gave a clarifying definition of the
CBDC as a digital payment instrument denominated in the national unit of account,
which is a direct obligation of the central bank [12, p. 3]. At the same time,
researchers of the Bank of England reveal the content of the CBDC as liabilities of
the central bank denominated in national currency, which can act as a means of
payment and a means of preserving value [13, p. 4]. The CBDC is the central bank's
electronic money, which can be accessed more widely and which is much more
functional than cash funds. CBDCs have a separate operating structure, different
from other forms of central bank money [14].

In essence, the CBDCs are digital assets, in other words, money in digital form,
which is a legal tender, i.e. is issued, controlled and regulated by the monetary
authority. In the case of full performance of the functions of money, the CBDC
belongs to fiat money. The CBDC is an additional form of national currency that
combines the properties of cash and non-cash money. Both legal entities and
individuals will be able to open appropriate accounts with the central bank. The
nature of the CBDC as a form of money does not change, since only the calculation
method is transformed.

Although CBDC technologies may be similar to those used for e-money, their
key difference is that the central bank does not issue e-money and therefore the latter
constitute a certain credit risk to the user. The intermediary may find itself in a
difficult financial situation or suffer technical failures. In turn, the CBDC will be the
central bank’s liabilities in the same way as cash [15]. Thus, the crucial incentive
for issuing retail CBDCs is that existing e-money is a digital form of financial
intermediary's obligations and does not function as a digital form of cash.

Overall, there is no single common classification of CBDCs, but BIS scientists
distinguish the following features: type of access (open or closed), degree of anonymity
(from full to no), operational readiness (from several hours to 24 hours 7 days"), and
the possibility to save. Representatives of the BIS define two types of CBDCs: wholesale
(general purpose) CBDC, only intended for financial institutions, and retail CBDC [11,
p. 1]. Retail CBDCs are a digital alternative to cash, available both to individuals and
non-financial corporations, and can serve a widely accepted means of exchanging and
accumulating value.

By access technology, there are two forms of CBDCs: those based on tokens (means
of cryptographic protection of the accounting information) or those based on accounts,
the critical difference between which is the method of user identification in the system.
With token-based CSDC, the user who receives the token checks its authenticity. And
in the case of account-based CBDCs, the intermediary verifies the identity of the account
holder.
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Account-based retail CBDCs are linked to identification data. The central bank
keeps records of individual accounts. Transfers between accounts are made directly
via central bank after verification of the claim through the central register. And
token-based retail CBDCs stipulate the central bank’s issuance of digital access
tokens to a wide range of individuals. Token-based wholesale CBDCs are intended
for interbank payments and settlements with securities [16, p. 4].

Meanwhile, the BIS, together with the Bank of Canada, the ECB, the Bank of
Japan, the Bank of Sweden, the Swiss National Bank, and the Bank of England, have
already formulated the basic principles of CBDCs and factors to be taken into account
in their development. First, the registry structure can be centralized, decentralized, or
combined, for example, a centralized registry can only register the total amount of
CBDCs issued, while individual balances are stored locally on a smartphone or card.
A centralized registry requires an intermediary to manage and transfer responsibilities,
which facilitates the use of anti-fraud tools, while a decentralized registry can simplify
P2P (peer-to-peer) networking and offline payments. Second, the payment
authentication design (for example, one based on identification data or a token-based
one) will manage the data structure of the CBDC system, for example, for digital
verification of user identification as part of the know your customer (KYC) procedure
or to monitor transactions. Third, the CBDC register can either serve only as records
of central bank liabilities or perform more complex functions, such as the ability to
synchronize payments. Fourth, the requirements for access to the infrastructure (the
ability to obtain information from the register or make entries in it) may affect the
security and efficiency of the entire CBDC ecosystem. Fifth, the CBDC system will
need instructions that define the roles and responsibilities of the participants [12, p. 12-
13].

For its part, the Bank of England has developed three possible models for
launching a national CBDC. First, under the financial institutions access model,
banks and non-bank financial institutions will have access to bank accounts with the
central bank, which will allow them to buy/sell, lend and trade in the central bank’s
currency with the central bank in exchange for assets, in particular for banknotes.
That is, banks and other financial institutions will receive an alternative method of
payment. Second, according to the economy-wide access model, all businesses will
be able to open CBDC accounts with central bank. However, only banks and other
financial institutions will be allowed to trade directly with the central bank, and all
other entities - only through the CBDC exchanges to convert digital currency into
fiat money. The exchange may be a separate organization or one managed by a bank
or other financial institution. Third, the "financial institutions plus CBDC backed
narrow bank access model"” will allow buyers to use banknotes to buy/sell "indirect
CBDC" [14].

Similarly, the BIS classifies three CBDC design models depending on the
structure: direct (single-level, retail), indirect (synthetic, two-level, wholesale) and
hybrid (two-level, retail) ones. In all approaches, central bank is the sole participant
who issues and repurchases the CBDC. All three models stipulate access based on
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an account or token, and can operate in different infrastructures. The key differences
lay in the structure of claims and records maintained by central bank.

In the direct model, the CBDC is a direct liability to central bank, which keeps
records of all CBDC:s, i.e. is the only institution that processes all payments in real
time. The advantage of the direct CBDC model is independence from intermediaries.
At the same time, doubts may arise about the reliability, speed and stability of such
a payment system. Participation in all payments requires from the central bank's
server a solid technical infrastructure. However, even if the central bank provides
necessary technological capabilities, the CBDC payment system still may be less
attractive to consumers than modern payment systems. The central bank will have to
organize a proper inspection of customers in accordance with the KYC principle,
which will require a large-scale expansion of central banks’ operations [17, p. 90].

In the indirect model, central banks issue CBDCs indirectly. The client makes
claims on banks and non-bank financial institutions, and the central bank only
monitors wholesale accounts. For consumers, this type of CBDC is not a direct
liability to the central bank, and the intermediary (i.e. the issuing company) is
authorized to completely fulfill its obligations to retail customers. The disadvantage
of the model is that central bank does not keep records of individual claims (this is
only done by intermediaries, while central bank only keeps records of wholesale
holdings), and that there is no direct confirmation of cash claims [17, p. 89]. Thus,
central bank cannot satisfy consumer demands without information from the
intermediary. This model is characterized by problems with regulation and
supervision in the banking system.

The hybrid model means that central bank issues the CBDC, and intermediaries
facilitate payments for general public. That is, the CBDC is a direct liability to
central bank. The hybrid model has better resilience compared to the indirect CBDC
model, as central bank maintains a register of all transactions and manages the
backup technical infrastructure. Central bank keeps a copy of the balance of holdings
in retail CBDCs, which allows it to transfer these assets between payment service
providers (PSPs) in case of technical failure. In addition, in case of the intermediary's
bankruptcy, the assets of the holdings in the CBDC are not considered part of the
PSPs’ assets, which are available to creditors. At the same time, the hybrid CBDC
model is easier to operate than the direct model. Since the central bank does not
interact with retail users directly, it can focus on a limited set of key processes, such
as payment settlements, while intermediaries can manage other services, including
confirmation of instant payments [17, p. 90-91].

For their part, in 2019, the IMF representatives formulated the concept of
synthetic, i.e. artificial digital currencies (SCBDC), which are neither stablecoins nor
CBDCs, but rather a new type of public-private hybrid CBDC. The design is similar
to the indirect CBDC model. According to the concept, if stablecoin suppliers are
allowed to use central bank reserves to maintain their tokens, then stablecoins can
become safer and better regulated [18]. That is, according to the concept of the
sCBDC, fintech companies that have accounts with central banks issue digital
currencies, which in turn are fully backed by the central bank's reserves and are under
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its supervision. This is a two-tier CBDC system, where payment services are
provided to customers by commercial banks, who pay in the process with the central
bank’s funds. Although the sSCBDC is less costly and risky for the central bank, its
impact on demand for the national currency will depend on whether the CBDC, like
the national currency, is included in the investment portfolio [19]. In addition, if the
demand for liquidity increases, fintech companies will not be able to expand their
balance sheets and create additional liabilities, because each liability must be
covered by funds held by central bank. Therefore, according to BIS researchers, the
regulatory framework should ensure that the liabilities of payment service providers
will always be fully consistent with the central bank’s reserves. For their part,
payment service providers receive a commercial benefit from CBDC issuance,
which could potentially lead to concentration and monopoly on the financial market
[12, p. 4].

On the whole, given that central banks play a key role in the economy, the
introduction of the CBDCs will contribute to the development of the financial
ecosystem (which means a set of financial market participants that interact with each
other and with the operating environment). The launch of retail CBDCs will expand
the access of non-banking people to financial services through the modernization of
the payment system with the use of the cooperation of fintech companies with central
banks, in particular via distributed ledger technology (DLT). Retail CBDCs may
attract digital payments to the ecosystem of user groups (e.g. migrants) with limited
access to banking services (due to the lack of reliable financial institutions, high cost
of banking services or high costs of remittance services offered by banks and post
offices, etc.). The issuance of the CBDC will reduce the cost of managing cash and
will largely encourage its replacement by digital currencies. Moreover, CBDCs have
fewer barriers to new entrants into the payment system, which will reduce
concentration and increase competition and innovation in the payments and
remittances market.

The BIS researchers see a key advantage of launching the CBDC in the possibility
to replace deposits as the primary and reliable source of financing for commercial
banks, as currently cryptocurrencies such as bitcoin cannot effectively replace
traditional money due to legal restrictions [20]. The use of the CBDCs as national
digital payment instruments will increase technological efficiency and security of
private monetary systems and the overall confidence in the national payment system.
The CBDC as a liquid and creditworthy asset available to institutional investors
could function as a safe asset compared to government bonds [11, p. 2]. In addition,
the CBDC will compete with guaranteed bank deposits, which in turn will affect the
banks’ pricing. The CBDC will be able to help counter the banks’ monopolistic
position, which will contribute to reducing transaction costs for individuals and small
and medium-sized businesses with limited access to banking services due to their
high cost, and ensure long-distance operations. Unlike cash, digital currency will not
be limited in the number of denominations [21, p. 16].

At the same time, launching the CBDC may increase instability due to the
withdrawal of deposits from commercial banks [11, p. 16]. The latter will no longer
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be able to completely rely on customers’ deposits, because in times of crisis, funds
from such accounts can be easily transferred to central banks. It should be noted that
for currencies that are widely used in international transactions, introduction of the
CBDC in one country might have a negative effect on other currencies [11, p. 2].
The central bank, which issues the CBDC, will have to ensure compliance with the
requirements for combating money laundering and terrorist financing. In addition,
in some countries, central banks may have no legal authority to issue the CBDC and
ensure reliable functioning of such an ecosystem [11, p. 1].
Initiatives to issue digital currencies of central banks: foreign experience

First of all, in order to maintain control over the national money supply in the
context of the growing popularity of cryptocurrencies, the use of the CBDC is
becoming an increasingly popular concept among the monetary regulators.
According to a BIS survey, in 2019, approximately 80% of the world's central banks
(or four out of the five central banks, which account for 90% of the world economy)
investigated the potential impact of the CBDC on their economies. Although half of
regulators consider both wholesale and retail CBDCs, central banks are more
motivated to launch wholesale CBDCs. About 40% of central banks are engaged in
experiments or concept development on the topic, only 10% (namely - institutions
in the developing countries) are actually engaged in the development or
implementation of pilot projects [22, p. 3].

According to 2019 surveys, developing countries tend to be more motivated to
develop retail CBDCs (in order to improve the efficiency of internal payments,
security of payments and financial inclusion) and wholesale CBDCs (to improve the
efficiency of domestic payments, security of payments and financial stability) than
developed countries (the goal of the development of retail CBDCs consists in
improving security of payments, and that of wholesale ones — in increasing the
efficiency of cross-border payments). For many central banks, a key factor in the
launch of the CBDC is the excessive use of cash. In developing countries with a high
level of cash use, central banks seek to reduce costs and improve the mechanism of
fighting money laundering and terrorist financing through the issuance of CBDCs.
In developed countries with a low level of cash use®, central banks are researching
the CBDC, which would expand public access to central bank’s money [22, p. 4-5].
About 70% of central banks consider it hardly probable that any type of CBDC will
be issued in the future. However, about 10% of the surveyed central banks (mostly
in developing countries) plan to issue retail CBDCs in the short term (within three
years) and 20% - in the medium term (within six years) [22, p. 7]. Preparation for
the issuance of CBDCs requires the study of all possible models due to the current
lack of interest of the population in the national CBDCs (compared to the
accumulation of savings in dollars) and the users’ unwillingness to full transparency
of their payments.

3 Cash is mainly used not as a means of payment, but as a means of saving, because most of the cash in
circulation is represented by high denomination banknotes.
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Besides, the BIS researchers note that CBDC projects are more often
implemented in "digitalized" economies, where there is a strong potential for
innovation. Such countries may also have higher public demand for new digital
means of payment supported by the central bank. Central banks in countries with
large-scale shadow economies are more interested in retail CBDCs to foster the use
of digital payments. On the other hand, the development of wholesale CBDCs is
more common in countries with developed financial markets [23].

Overall, most central banks have not yet defined their CBDC design. The interest
of central banks in issuing digital currencies is currently under discussion about
methods for implementing CBDC versions and pilot trials. While the use of CBDC
will mean faster, cheaper and less risky cross-border payments, simplification of the
latter is not a priority for central banks that rather focus on launching their own
digital currencies, i.e. ones denominated in national currencies. Monetary authorities
are interested in maintaining proper control over the payment system via increasing
the attractiveness of their national currencies [24].

In turn, the issuance of international CBDCs could contribute to dedollarization in
countries with "weak monetary institutions, high inflation and volatile exchange rates,
and increase the transparency of international capital flows. On the other hand,
countries may face digital dollarization, as the CBDCs will be connected to the use of
a certain digital network and the national currency will be replaced by the currency of
the digital platform. In addition, international CBDCs can be used to evade control.

One of the leaders in the development of CBDC is China. It is worth noting that
China is considering the introduction of Asian digital common currency [25], as the
US dollar still remains the main currency in international trade and East Asian
countries continue to be affected by US monetary policy, particularly in connection
with sanctions. The CBDC is entering the market of electronic payments, which is
already full of digital wallets such as WeChat Pay and Alipay. The People's Bank of
China currently prioritizes the dominance of the digital yuan.

The People's Bank of China in its CBDC model plans to issue and buy "retail"
CBDC through the network of domestic commercial banks. The acceleration of the
People's Bank of China's work on the development of the digital yuan led to the
testing of new digital fiat money in early October 2020 in Shenzhen. More than
47,000 consumers spent 8.8 million yuan ($ 1.3 million) during a weeklong pilot
trial of the "e-renminbi*. In total, about 1.9 million applications were submitted, but
more than 50,000 consumers participated, who received Luohu Digital RMB Red
Packets, each containing 200 digital yuan (US$ 30). The money could be spent in
one of the 3,389 companies involved in the project, but could not be transferred to
another person or to a bank account. As a result, about 62 thousand transactions were
performed. Companies report minimal differences in the processing of payments in
digital currency compared to available mobile payment products. However, unlike
with WeChat Pay and Alipay, no additional service fee was charged [26]. Thus, the
fact that the People's Bank of China is already testing the digital yuan in four cities
(Shenzhen, Suzhou, Chengdu and Xiong'an), involving local businesses and
international firms, testifies about the final stage of the project before the actual
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launch of the national CBDC [16, p. 5]. Therefore, the release of the "e-renminbi”
may remove the need for China to use the SWIFT system, which would help this
country become more independent of international systems of money exchange and
control.

From November 2017 to April 2018, the Central Bank of Uruguay conducted a
testing of retail CBDCs. Under the controlled framework of the "e-peso" pilot
project, the users could exchange real pesos for retail CBDCs in addition to digital
ones, and then convert electronic pesos into cash. Instead of distributed registry
(DLT) technologies, the existing mobile technologies were used. A total of 20
million electronic pesos ($ 650,000) were issued. Individuals could use up to 30
thousand electronic pesos (and companies - up to 200 thousand electronic pesos)
through Global e-Note in their digital wallets and on the Manager platform [27,
p. 20].

During 2020, the Central Bank of the Bahamas conducted a pilot project to launch
retail CBDCs ("sand dollar") based on accounts and for domestic use only. The
owner of the digital currency received a direct claim to central bank, which was
legally equivalent to the account. At the same time, restrictions were set on the
amount of digital currency in possession of citizens and businesses, as well as on
interest-free CBDCs. For its part, in 2019-2020, the Central Bank of the Eastern
Caribbean conducted a pilot launch of retail CBDCs based on DLT tokens. The
central bank issued, redeemed and verified all tokens through established financial
institutions that provide services directly to wallet owners and to non-bank
institutions that can also offer e-wallet services. Tokens were treated as digital cash
funds, and represented claims to the central bank. As in the project of the Central
Bank of the Bahamas, a limit was established on the amount of interest-free CBDC
[28, p. 10].

While central banks in developing countries are actively exploring the issue of
CBDCs, regulators in developed countries are more cautious about switching over digital
currencies, despite benefits such as improved monetary policy targeting and improved
national payment systems. This is due to the fact that in some countries the monetary
authorities are interested in receiving income from seigniorage, and in others - in
maintaining stable exchange rates of their currencies [24].

Against the background of the achievements of the People's Bank of China as to
readiness to issue the CBDC, the Bank of Japan only plans to begin experiments with
the CBDC of retail digital yen in the spring of 2021. First, the technical feasibility
of the main functions required from the CBDC will be examined, and then the need
for a pilot program will be considered in connection with the impact of innovation,
price and financial stability, ability to ensure confidentiality and processing of end-
user information, and relationship with the price of cross-border payments. Due to
the high level of public demand for cash, the Bank of Japan plans to introduce the
CBDC as an additional payment instrument. An indirect model of the CBDC issue
will be chosen — i.e. through intermediaries. Experiments have already been
conducted to study DLTs that can be used for the CBDC in a joint project with the
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ECB, and the Bank of Japan is in dialogue with private companies and experts about
the benefits and risks of retail CBDCs [29].

In March 2019, A. Carstens, general manager of the BIS, noted that if the CBDC
is issued, the transition to one-tier banking system will actually take place, as central
banks will perform the functions of commercial banks for lending and accepting
customer deposits [30, p. 6]. At the same time, a year later, B. Cceuré, head of the
BIS Innovation Hub (at the Bund Summit in Shanghai, on October 23-25, 2020)
announced that by the end of 2020 an experiment would start on the use of CBDC
in retail trade. BIS will also consider how a digital currency can interact with existing
payment systems and how to facilitate cross-border payments using digital currency
between central banks, namely the Monetary Authority of Hong Kong and the Bank
of Thailand. According to B. Cceuré, the BIS Innovation Center is already
conducting experiments in Singapore, Switzerland and Hong Kong and plans to
expand testing in Germany, France, Great Britain, Sweden and Canada [31].

In turn, the Deutsche Bank researchers in November 2020 called national
governments and private companies to cooperate in the development of regional
digital payment systems, because in the long run the CBDC will replace cash. The
researchers emphasize the acceleration of the development of a European own
CBDC in order to strengthen the euro. However, the leaders of developed countries
are currently facing such key problems as the environment with low interest rates
and confidentiality standards, which hinder the promotion of the CBDC among the
population [32, p. 49-50].

In October 2020, J. Powell, a chair of the Federal Reserve, stated that the Fed was
applying a cautious approach and had not yet decided to implement the CBDC. He
stressed that until the risks of cyber attacks are eliminated and the impact on
monetary policy and financial stability is assessed, the US government would not
decide to issue a digital dollar [33]. For its part, the Bank of Canada plans to issue a
CBDC bhased on tokens (private key protection), because in this case the Bank will
not be responsible for checking and supporting users in the system during
transactions [34, p. 1].

Among developed countries, one example of the progressive development of the
CBDC project is Sweden. Given that the use of banknotes and coins in Sweden is
declining (as of 2019, cash was used in only 13% of payment transactions), the
Riksbank launched a study on the introduction of a retail CBDC (the "e-krona"
project) due to concerns that the existing payment systems were mostly private [10,
p. 10]. Currently, work on the "e-krona™ is in the phase of analysis and experiments
and the decision to issue a CBDC has not yet been made. E-krona is designed as a
digital payment tool for which the payment ecosystem must have a "plug-in" and
thus provide public access to central bank money. The expected design involves the
use of decentralized technologies (DLT) and the propagation of digital fiat money
through intermediaries (PSPs), including commercial banks [35, p. 42]. If the "e-
krona™ is launched, all EU citizens could gain access to the digital currency, as
Sweden is covered by the law on free movement of capital in the euro area.
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Prospects for the implementation of the CBDC in Ukraine

Since 2016, the NBU has been studying the possibility of issuing its own CBDC.
Definition of digital money of the National Bank of Ukraine and reservations about
the right of the NBU to issue it are included in the draft Law on Payment Services
Ne 4364 of November 12, 2020. Given the conducted by the NBU pilot project on
the arrangement of the Electronic Hryvnia platform and NBU electronic money ("e-
hryvnia") [36], one can expect development of the Ukrainian CBDC (centralized or
decentralized) for the public. However, it should be noted, that while issuing
accounts-based CBDCs may be simpler for the central bank, the issuance process
itself would be technologically complex. To maintain anonymity, as in the use of
cash, CBDCs can be issued based on tokens, but this form will be decentralized,
while for the central bank it is difficult to ensure a high level of security and control
over the amount of money.

Despite the NBU's testing of the "e-hryvnia", the prospects for CBDC
introduction in Ukraine still raise considerable concern due to the risk that the CBDC
may crowd out commercial banks' deposits. If the CBDC has the same characteristics
as traditional money, bank depositors can withdraw funds in times of crisis by
converting their savings into digital cash. The central bank will be forced to provide
liquidity to banks, which will experience a rapid and significant outflow of funds.
Besides, the relocation of individuals and legal entities as bank customers may have
a negative impact on bank incomes.

In addition, the development of a crypto-ecosystem will require adaptation of all
sectors of the economy to support these currencies, because the number of users who
will use blockchain technology will increase. Thus, the technological readiness of
the domestic banking system to launch electronic hryvnia is questionable, since
additional robust technical infrastructure will be required. Technical failures in
information security, cyber-attacks or threats due to the human factor during the
implementation of the CBDC can undermine confidence in the central bank, which
threatens with a reputational risk for the monetary authority. In addition, with the
launch of CBDC, the task of its propagation among the population will arise.
However, currently cryptocurrencies need encryption, the use of which is still quite
unclear to the majority of Ukraine’s population. These risks necessitate a cautious
approach to the decision to issue a CBDC.

Thus, it is only possible to determine the feasibility and timeliness of the
implementation of Ukrainian CBDC by first overcoming the problems that need
immediate consideration and identifying the range of available payments
technologies that can attain the same goals.

Conclusions

With the growth of digital payments, central banks are responding to the change
in the role of traditional money by developing the idea of issuing CBDCs. In recent
years, interest in the CBDC among monetary authorities has grown, but views on
this instrument remain quite mixed. Although there is no unanimous decision among
central banks on CBDC issuance and design, in general, the idea of CBDC is
considered by various countries as a way to promote their currencies in conditions
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of digital economy. At the same time, while developing countries are interested in
the CBDC as a tool to increase financial inclusion, developed countries see the
CBDC as an opportunity to improve the security of payment systems.

World practice shows a cautious approach to the shift over digital currencies.
While some countries have conducted studies on the feasibility of using the CBDC,
others have tried to implement small pilot projects of their issuance. At the same
time, key central banks are increasingly considering issuing retail CBDCs. And these
are no longer just hypothetical ideas of regulators, as evidenced by the successful
results of CBDC pilot tests, which in turn were favorable for economies where the
payment industry lags behind consumer needs. Analysis of international experience
has shown that the design of CBDC is developed for domestic users and national
payment systems. That is, it will depend on the legal framework and regulation in a
particular country, as well as on the extent to which the CBDCs will become a new
way to achieve a more inclusive money circulation through diversification,
acceleration and reduction of transfers.

Given the active progress of China and Sweden in testing the CBDC, the
representatives of the European central monetary authorities insist on accelerated
development of the CBDC. At the same time, in the United States and Europe, the
actual development of CBDC is too slow. Although the central banks of developed
countries remain open to further advances in payment technologies and actively
participate in studies on CBDC issuance potential, they are not ready to issue
CBDCs, whose emergence may change the nature of currency competition and the
role of traditional global currencies. In addition, the replacement of cash, in
particular, thanks to CBDC, is becoming increasingly unnecessary in most
developed countries.

In general, despite the successful completion of CBDC testing in both developed
and developing countries, central banks do not decide on the introduction of CBDCs,
but continue to study their risks and benefits. Among the positive consequences for
the banking system from the introduction of the CBDC are the following.

First, CBDCs can serve as an alternative secure and reliable payment instrument.
On the whole, CBDCs are seen as a potential tool for international settlements due
to their speed and simplicity and the transparency of digital currency transactions.
Cross-border retail CBDCs will be able to reduce the cost of transfers for users even
in countries that already have efficient payment systems.

Second, the issuance of the CBDC can contribute to attaining the objectives of
monetary policy in times of crisis, when central banks have to rely on non-traditional
instruments. The introduction of CBDC can increase the impact of monetary policy.
Central banks will accrue interest on the CBDC balances, thereby changing the value
of the CBDC, which will directly affect the demand for the CBDC and other interest
rates, and on the quantitative easing programs.

Third, the launch of the CBDC legitimizes digital assets. Thus, the issuance by
central banks of their own digital currencies can affect the level of competition and,
at the same time, solve the problem of regulation on the crypto currency market. This
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will lead to emergence of a new payment infrastructure, where the central bank will
have much more control.

In general, on the one hand, the CBDC should supplement, rather than replace,
the existing forms of money, but on the other hand, they expose the existing two-tier
banking system to risks due to changes in financial intermediation. The negative
consequences for the banking system from the introduction of the CBDC include the
following.

First, if central bank sets an interest rate that is higher than that of commercial
banks, it will be extremely difficult to compete with the latter. Withdrawal of
deposits from banks by depositors will affect the credit capabilities of commercial
banks and raise their dependence on interbank borrowing, which will result in
increased cost of financing with a negative effect on lending to the real economy.

Second, with the introduction of CBDC, the functions of commercial banks in
lending and accepting customer deposits, and providing the settlement and payment
mechanism will be transferred to central bank or to fintech companies, which will
cause risk of disintermediation of banks.

Third, the public may be ambivalent to the digital currency offered by the central
bank, rather than by a private company, because of the risk of losing anonymity when
making payments and accumulating funds. The CBDC provides only a partial
possibility of ensuring the anonymity of settlements. True, information on low-cost
CBDC balances or transactions may remain anonymous. Besides, although account-
based CBDCs do not allow completely anonymous transactions, payments from
token-based CBDCs can be made without remote verification of the account holder's
identity. However, the risks of data confidentiality will increase if, in addition to the
implementation of the CBDC, the use of "physical" money is banned.

Thus, granting the right to open accounts in the central bank to both legal entities
and individuals is a move towards a one-tier banking system. For such a restructuring
of the banking system, a strong technological infrastructure is required. On the other
hand, the two-tier banking system is maintained with indirect and hybrid CBDC
models, when accounts are opened in the central bank with customers’ access
through commercial banks.

Today, the introduction of the Ukrainian CBDC is still only an idea, not a decision
of the NBU. The issuance of CBDC in Ukraine requires a balanced approach and is
possible only after the NBU has assessed the impact of the models of CBDC launch
on the central bank’s strategic goals, in particular, ensuring price and financial
stability. Although a pilot test of "e-hryvnia" has already been conducted in Ukraine,
there are doubts about technical possibilities for large-scale implementation of this
project. In addition, the CBDC issue will require additional assets from the central
bank, such as government securities, loans to commercial banks, or international
reserves. In parallel with the NBU’s CBDC experiments, it is necessary to deepen
the understanding of the CBDC design (limits on the volume of issuance/possession,
accrual of interest, and degree of anonymity) and confidentiality and data protection.
In general, the issue of CBDC implementation in Ukraine requires further research
on the possibilities of issuing "e-hryvnia" and technological experiments of
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compatibility of digital hryvnia with existing payment services and assessment of
potential population’s demand for CBDC.
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FOnia Illanoean#

HOUPPOBI BAJIIOTU HEHTPAJIBHUX BAHKIB: TOCBIJ
HIVIOTHUX ITPOEKTIB TA BUCHOBKMU JIJIs1 HBY

ITpedcmaenero 02150 8U3HAUEHb UUDPOBUX 8ANIOM UEHMPANLHUX
6anrie (LIBLIB), cgopmynvogaHux oOocnioHukamu MixHapoOHO20
santomHoz20 ¢poroy (MB®P), BaHKy MixHapoOHuUx pospaxyHkie (BMP),
Banxky AnHenii, ma poskpumo cymuicme LBI[6. 3asHaueHo, uwio
ICHYMOUlL eNeKMpPOHHI 2powl € uugposor ¢opmoro 30608's13aHb
¢inaHcosux nocepedHukis, a LIBLIB — ¢popmoro emicii ma 30608 's13aHb
ueHmpanvHux bankie. YzazanobHeHo munu ma ¢popmu LIBILIB, a came:
Ppo30pibHI abo 2ypmosi, Ha OCHO8L paxyHKie abo HA OCHOB8L MOKEHI8.
BiosHauero cmpykmypy ma  QYHKUYIOHANBHICMbL  peecmpy,
asmeHmugikayiro naamexxy, odocmyn 00 iHppacmpykmypu,
YNPAasiiHHS SIK (paKmopu, U0 8paxo8yromscst npu po3pobui ousaiiny
IIBI[E. IIpoaHani308aHO CXO0XI MK coboto moldeni 3anycky
HayioHanbHux [[BLIb BaHkom AHanii (Docmyn wupokozo 3azany abo
minbKu  @piHaHcosux IHcmumymie ma odocmyn — HiIHAHCO8UX
iHcmumymig naitoc obmexxeHull baHkigcokuili docmyn 0o L[BI[B) ma
EBEMP (npsima, Henpsima, 2ibpudra). BiosnaueHo cunmemuuHi [[BLIB sk
meopemuuHy KoHyenuyiro LIBLIB. Po3ansd npoexkmie HapodHoz2o 6aHKY
Kumarw - "e-renminbi’, LlenmpanvHozo 6aHky Ypyzearo —"e-peso’,
ILlenmpanvHozo 6aHKy Baeamcoekux ocmposgie — "niwgaHozo odosrapa”
ma LlenmpanvHozo 6arnky CxioHo-Kapubcobkozo baceliny 3aceiouus
iHmepec KpaiH, wWo po3susarwmscs, 00 3aNnYcky po30pibHUX
HayioHanbHux L[BILB. 3'sicogaHo, wo okpim PikcbaHKy 3 ycniudHum
npoexkmom "e-krona', 6inbuwicms MOHEMAPHUX OP2AHI8 PO3BUHEHUX
Kpain ((BMP, Baxk fnonii, Bankx Kaxaou, [otive bBaHk, PedepanbHa
pesepsHa cucmema CIIA (®PPC)), snuwe naaHyroms abo
po3nouuHaroms excnepumeHmu i3 sunycky LIBLIB, wo demoHcmpye
ix 3aHenokoeHicmb w000 nepebyodosu 6AHKIBCLKOI cucmemu ma 3mMiHU
pouai anobaneHux mpaouyitinux sarom. Ceped no3umueHux HacaioKie
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ons eimuusHaHol 6aHkiecbkoi cucmemu 8i0 enpoesadxeHHsi LIBIL[B
BI03HAUEHO NOS8Y AbMEPHAMUBHO20 NIAMINKHO20 IHCMPYMEeHMA,
peanizauito egexmueHoi 2poulo8o-KpedumHoi noaimuxku uepes
NOCUNIeHHS BNIUBY HA NPOUEHMHI CMAa8KU, 8pe2yt08aHHSL NPABO8020
pexumy Kpunmosanrom. Boonouac enposadrkeHHS IIBIIB
03HAMEHYEMbCS 3MiHaMU Y @iHaHcosoMYy nocepedHUuymsi
(3amiwgerHsi L[[BLIE Oeno3umig KomepuyiliHux OaHKI8, SUKOHAHHS
ueHmpanoHum  b6aHkom abo  piHMex-KomMnaHiamu  GYHKUYI,
NPUMAMAHHUX KOMepUIiHUM baHKam) L nompebysamume NOMyIHUX
MexXHIUHUX MmoxKausocmeti, Yy m.u. uepes Kibeppusuxku. Pesynemamu
0oCcniOoKeHHsT nidgodsimb 00 HeobXIOHOCMmI B8UBaA’KeH020 NnioxXody
enposaodxeHHss ykpaircoroi [[BLIE nuwe nicas oyiHku HBY ennusy
Mmooesnell 3anycky LIBIIE Ha 3abe3neueHHst yiHo8oi ma @iHaHCOo80T
cmabinbHOCMI, NOPIBHSIHHS 0OCMYynHUX mexHoao2ll Y cgpepi
niamexKie, SKi MoKYymsb odocsiemu mux xe yinet, wo i [[BLB, ma
nonumy HaceaeHHst Ha HO8l popmu epouletis.

Knrouoei cnoea: yugposa sanioma, yeHmpaivHuilL 6aHK, emicis,
ousaiiH, niamesxi

5 [MyGmikawio miarotosneHo B pamkax HJIP Bimginy rpomoso-kpeautHux Bignocun JY "lacturyt
eKoHOMIkM Ta nporHosyBaHHS HAH VYkpainu" "Inmyctpis ¢iHaHCOBHX moOCIyr B ymMoBax "HOBOI
peansHocTi"" (Ne nepxpeectparnii 0118U003065).
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