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THE PHENOMENON OF CENTRAL BANKS' DIGITAL CURRENCIES (CBDC):
KEY ATTRIBUTES AND IMPLEMENTATION PERSPECTIVES®

Paper dwells upon the phenomenon of the emergence of central banks' digital currencies (CBDC).
Forms of digital money as means of exchange have been identified, and differences between central
banks' digital currencies and other forms of central bank money such as physical money and reserves
have been analyzed. Key causes of digital currency development by central banks were highlighted:
the approach to the cashless economy, the fight against money laundering and tax evasion, the
increasing competition of private digital currencies, the improvement of the monetary policy
transmission mechanism, and technological advancement of the payment sector. Key differences
between CBDC and private digital currencies and physical currencies were analyzed and highlighted
in terms of availability, anonymity, P2P transfers, interest-bearing features, and other possible limits.
The main advantages of the CBDC were noted: stability and reliability, safety, speed and ease of use.
At the same time, a list of prerequisites and factors that could enhance the benefits of central banks
implementing their digital currencies were highlighted: more efficient retail payments, diminishing
cash payments, strengthening the effectiveness of monetary policy and improving financial stability.
Existing options for the design of the CBDC have been clarified, taking into account the technological
aspect and the scope: "retail" for the general public and "wholesale” for financial institutions. Key
warnings of the central banks of the world about the possible negative consequences of launching the
CBDC were noted, in particular, the disturbance of the financial system balance, when the flow of
commercial bank clients to the central bank will force the first to raise deposit rates, which will
eventually affect the cost of borrowing. The attitude of the key central banks of the world to the
phenomenon of cryptocurrency development was noted, in particular, a much more positive attitude
towards blockchain technology was observed compared to the position of the central banks on digital
assets in general. At the same time, technological problems of blockchain technology in terms of its
throughput capacity (number of transactions per unit of time) were noted, which is significantly
inferior to other existing payment platforms. Central banks of the world have been grouped based on
the CBDC development principles, and public justifications for the need for CBDC implementation.
The key ones being to reduce cash use and increase financial inclusion. The four existing options for
the introduction of the CBDC were analyzed, each of which has individual features. The combined
efforts of the world's central banks to study and test various aspects of the technical implementation of
the CBDC in the form of joint projects were systematized.

Keywords: central bank digital currency (CBDC), Blockchain, distributed ledger technology,
financial inclusion, monetary policy.
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PO3BUTOK [IU®POBUX BAJIIOT HEHTPAJIbHUX BAHKIB
TA CTABJIEHHS KJIIOUOBUX IIEHTPAJIbHUX BAHKIB
10 IX BIPOBAJIKEHHSI

Posensnymo penomen sunuknenns yugposux eanom yenmpaivhux oanxie (L[BL]B). Buokpemneno
Gopmu yugposux epoweli Kk 3acobig¢ 0OMIHY, A MAKOINIC NPOAHANIZ08AHO GIOMIHHOCMI YUPPOBUX
8ANIOM YEHMPATbHUX OAHKIE 8i0 IHWUX (PopM epouwiell YeHmparbHUx OAaHKi8, 30Kpema @i3uyHUX
epouieli i pesepsie. Buseneno npuuunu cmeopenHs yu@poeux eanrom yeHmpaibHuUMu OaHKAMU,
207I06HUMU Ceped AKUX € HaOMudicenHs 00 0e320MmiBK080I eKOHOMIKU, Oopombba 3 SIOMUBAHHAM
cpowteli i yXuneMHsaM 6i0 NOOAmKi6, 3pocmailoud KOHKYDEHYis HPUGAMHUX YUPPOeUx eaniom,
NOKpawjeHHs: MPAHCMICIUHO20 MeXAHI3MY MOHEMAapHoi NONIMUKY, a MAKOdIC UUWA MEXHONO2INHICMb
naamixcHux 3aco6ig. Ilpoananizosano ma 6UOKPeMAEHO KIHUO08i GIOMIHHOCMI YUDPOsUx eanom
YeHmpanebHux OaHKie 6i0 Npueamuux yugdposux eamom i QI3UYHUX 6ANOM, 30KpeMma 6 po3pisi
00CMynHoCmi, AHOHIMHOCMI, MOXCIU6OCmI 30ilicHenHss P2P-nepexasie, ompumanus 6i0comKie Ha
3ANUWKU 1O PAXYHKY ma iHwux oomedxceHv. Busnaueno ocnoemni nepesacu IL[BLIB: cmabinoHicms i
Haoilinicmy, Oe3neuHicmv, WEUOKICMb ma Jje2Kicmy  eukopucmanui. Ilpu yvomy nepeniueno
nepedymosu ma gaxmopu, AKi mMo2au 6 NOCUIUMU nepesazy peanizayii yenmparbHuMu Oaukamu
BIACHUX YUPDPOBUX 8ANIIOM, WO CRPULUHULO O CIMBOPEHHS Db eDeKMUBHUX PO3OPIOHUX NAAMIMHCHUX
iHcmpymenmis, 8i0Xi0 6i0 naneposux epouieli (NMPUHAUMHI KPYNHUX HOMIHANIG), NOCUNEHHs eqeK-
MmueHoCMi MOHemapHoi noximuku ma nioguweHHs @inancogoi cmabinbHocmi. 3’cosano icHyoui
onyii’ wooo ouzauny L[BIIE 3 ypaxy8auHam MeXHONO2IYHO20 ACHeKmy ma cghepu SUKOPUCIAHH:
“po30pioHuil” Ona wupokoeo 3azany ma “eypmosuti” ons QiHancosux iHcmumyyin. Busnaueno
KIHOU08i nepecmopozu (axisyie YyeHmpaibHux OaHKie c8imy w000 MONCIUBUX HEe2AMUBHUX HACTIOKI6
sanycky L[BI[b, 30xpema, nopyuienHs Oanaucy @QiHaHcooi cucmemu, Koau GiOMIK KiieHmie
KOMEPYIIHUX OAHKIE 00 YEeHMPANIbHO20 OAHKY 3MYULy8amume nepuiux niOHiMamu 0eno3sumHi cmagku,
Wo 3pewimoro 6niUHe Ha 6apmMicmb 3aN03UYeHb PealbHO20 CeKMopy ma 3 4acom noxumue cmadiny-
nicmo  ¢hinancoeoi cucmemu. Buseneno cmasneHHs KIIOYOBUX YEHMPATbHUX OAaHKie c8imy 00
Genomeny po3eumxy Kpunmosaniom, 30kpema Oilbus NO3UMUEHe CMAGIEHHA 00 MeXHO02ii OIOKUellH
nopisusano 3 nosuyiero L6 wooo yugposux axmusie y yinomy. I[Ipu ybomy nopyuieno mexHonrociuui
npobiemMu mexHoao2ii 61oKuell y po3spizi it nponyckHoi 30amuocmi (Kiibkocmi onepayii 3a 0OUHUYIO
uacy), wo 3HAYHO NOCMYNAEMbCA [HWUM ICHYIOUUM NIAAMIJICHUM naam@opmam. 32pynosano
YenmpanvHi O6aHKu CImy 3a NPUHYUNOM MOMUBIe wooo pospobxu LIBLb, a makodc 3a3HaueHo
nyoaiuHi 00TpYHMYy8anHs Heobxionocmi enposadicenns L[BIIB, 20106HuMuU 3 SKUX € 3MEHUIEHHS
BUKOPUCIMAHH 20MI6KU Ma NiO8UweHHs @inancosol inkmosii. IlpoeedeHo nopieHAIbHUL aHAN3
YomupvLox icHyrouux onyiti i3 3anposaoddcenns L[BIIB, Koocen 3 AKUX MA€E THOUBIOYANbHI
xapakxmepucmuxu uo0oo nodaiviioeo suxopucmarnusi L[BLB. Cucmemamu308ano 06 €OHAHI 3YCUNIS
YeHmpanbHUx OaHKie ceimy, wjo y opmi CniibHUX NPOEKMIE GUGHAIOMb | MECMYIOMb PI3HI ACNeKmu
mexHoaoziunoi imnaemenmayii L{BL]b.

Knrouosi cnosa: yugposa eamoma yewmpaivrozo 6anxy, CBDC, 6noxueiin, mexnonoeis
PO3nO0INIeHOT KHU2U, (PIHAHCO8A THKI035, 2POUOBO-KPEOUMHA NOTIMUKA.
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The phenomenon of central banks' digital currencies (CBDCO)...

The study by Bank for International Settlement? confirmed that about 44 central banks
of the world are working on plans to launch their cryptocurrency®. The first Bitcoin
cryptocurrency appeared in 2009 as a payment tool for anonymous transactions. The first
massive attempts to legitimize Bitcoin and other “coins” began with a boom in crypto assets
in 2016-2017. Both companies with experience and market share and start-ups tried to
introduce the new technology, but almost none of them achieved much success. The
disadvantages of technology at that time became the reason for the skepticism of central
banks about cryptocurrency perspectives.

The opinions of regulators began to change rapidly in June 2019, after Facebook
introduced plans to create its own cryptocurrency Libra, able to provide 2 billion Facebook
users access to financial instruments - transfers, loans, etc. Authorities realized that on a
global scale, Libra could destroy the existing currency regimes, financial stability, and the
ability of central banks to pursue the monetary policy. Thus, central banks began to work
hard on their cryptocurrency projects.

In contrast to the first cryptocurrencies Bitcoin and Ethereum, which are very unstable
and volatile (in a day they can lose 10-20% of the price), Libra is designed as a stable coin®
(see Table 1). The prices of such currencies are tied to a certain asset that has low volatility.
For example, one of the first stable coin Tether is pegged to the US dollar. Also, Facebook’s
gigantic infrastructure and financial resources are at the disposal of the Libra project, which
increases its success opportunities.

Table 1
Forms of digital currencies and means of exchange
Form Description

Crypto-currencies Privately issued token denominated in non-official currencies

Stable coins Privatel_y issued tokens backed by reservable assets and/or official
currencies
Token issued by a consortium of private banks to serve as a vehicle to

Utility settlement coins intermediate intra-consortium flows. Can be backed by central bank
money

Central Banks Digital Tokenized central bank money

Currency

Source: The (R)Evolution of Money II: Blockchain Empowered Central Bank Digital Currencies. (2019).
Accenture. URL: https://www.accenture.com/_acnmedia/pdf-105/accenture-revolution-of-money-ii-
2019.pdf

On the other hand, according to a report by technology giant IBM and OMFIF (Official
Monetary and Financial Institutions Forum), in addition to Libra, advances in financial
technology have encouraged central banks to respond to emerging challenges from the
private sector and address deficiencies in payment systems [1]. The report noted that after

2 This new form of currency could transform the way we see money. World Economic Forum 2019. URL:
https:/Mmww.weforum.org/agenda/2019/04/this-new-form-of-currency-could-transform-the-way-we-see-money/
® Cryptocurrency - is the type of digital currency which uses cryptographic methods and blockchain
technology. It can be centralized and decentralized.

* Stable Coin - type of cryptocurrency that is guaranteed by the official currency or other assets.
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the global financial crisis of 2008, consumers stopped trusting financial institutions. For
example, in developed countries, the distrust of central banks is growing.

Central bank digital currency (CBDC). To solve this problem, central banks are
seriously considering the possibility of creating their digital currency, and according to the
IBM and OMFIF report, the CBDC will be available for use by consumers by 2024. The
digital currency of the central bank is an asset issued by the regulator for both retail and
wholesale transactions. Retail CBDC can be used as a digital cash option for individuals and
companies; wholesale CBDC can be used only by certain organizations as a settlement asset
in the interbank market.

In general, CBDC would be the third form of central bank money, combining features of
physical cash and central bank’s deposit facility (see Table 2).

Table 2
Forms of Central Bank’s Money

Coms_ and bills Reserves CBDC
(physical cash)
Retail users N V
Wholesale users N N N
Digital form N N

Source: Central Bank Digital Currency Policy-Maker Toolkit. (2019, January). Centre for the Fourth
Industrial ~ Revolution.  World  Economic  Forum.  URL: http://www3.weforum.org/docs/
WEF_CBDC_Policymaker_Toolkit.pdf

The central banks of China, Sweden and the Bahamas are among the pioneers of
national cryptocurrencies development and implementation®. The National Bank of Ukraine
in June 2019 also reported the results of the E-hryvnia pilot project and confirmed the desire
to further explore the digital currency opportunities in Ukraine [2]. Most countries are in no
hurry to develop their cryptocurrency, but they are watching the situation - especially in
matters of cybersecurity and the demand for such an instrument. In general, CBDC
implementation is attractive for central banks for several reasons (see Table 3).

In an attempt to foresee the macroeconomic implications of adopting the CBDC, central
banks are faced with a lack of historical experience. Central banks fear that if the use of fiat
money is significantly reduced, the monetary policy of the central bank will depend on the
policy of the issuer of electronic money, which could seriously weaken the monetary policy
efficiency, as well as limit the ability of the central bank to act as a lender of last resort. The
issuance of the central bank's digital currency may prevent such competition if it replaces
private electronic money.

In the case of CBDC implementation, the monetary policy would be a much more direct
tool, being more efficient, allowing central banks to introduce negative interest rates widely
when necessary, and provide the market with unlimited safe assets. This paves the way for
the release of state cryptocurrencies for global payments.

®> Marsh, A. (2019, October 20). Why Central Bankers Got Serious About Digital Cash. Bloomberg. URL:
https://www.bloomberg.com/news/articles/2019-10-20/why-central-bankers-got-serious-about-digital-cash-
quicktake

126 ISSN 1681-116X. Ukr. socium, 2020, Ne 1 (72)


https://www.bloomberg.com/news/articles/2019-10-20/why-central-bankers-got-serious-about-digital-cash-quicktake
https://www.bloomberg.com/news/articles/2019-10-20/why-central-bankers-got-serious-about-digital-cash-quicktake

The phenomenon of central banks' digital currencies (CBDCO)...

Table 3
Reasons for CBDC implementation
Reason Description
The decreasing significance of cash for transactions means that there is a
Dwindling use of cash conceivable scenario of having a society without general access to central
(absolute and/or relative) bank money. This might be not desirable for political reasons (as e. g.
banks are given too much power)
Combatting tax Increasing the effectiveness of the tax and social security system. Risk of
evasion/money laundering evasive actions like dollarization

Costs involving the handling of cash would be cut. Risk: Unclear if

CBDC is attractive for people or if the forced introduction of CBDC and
elimination of cash would lead to harmful side effects

CBDC would cut out banks as intermediaries, making it more competitive
to cryptocurrencies which enable peer-to-peer transfers (albeit at a low
scale)

The elimination of the zero lower bound happens only when cash would
be eliminated. In the case of Ukraine, this point is less relevant at the
moment due to rather high inflation and interest rates

Cutting out banks as middlemen would correspond to the evolution of the
internet economy, whose role has increased significantly over the last
years

While certain designs of CBDC are rather complex, the progress of the
last decades means that the technological borders have been expanded
Source: De la Rubia, C., Kirchner, R. (2019, March). Central Bank Digital Currencies: A Survey of the Key
Issues. Policy Paper Series [PP/01/2019]. German Advisory Group. Berlin, Kyiv. URL:
https://www.beratergruppe-ukraine.de/wordpress/wp-content/uploads/2019/08/PP_01 2019 _en.pdf

CBDC as an accelerator
towards a cashless society

Competition with
cryptocurrencies

Zero lower bound/monetary
transmission process

More efficiency/higher
welfare

Technological feasibility

There would be less space for tax evasion, as all transactions will be monitored. Besides,
the power of the international financial system would be decreased that would be beneficial
for the governments of countries that are faced with international sanctions. But the CBDC
issue, by definition, would force central banks to do everything from reviewing public
complaints and user requests to “know your customer” and anti-money laundering checks.
Due to the lack of experience, there is no guarantee that they will be able to cope with this
work at a lower cost and more efficiently than the main banking sector.

The difference of CBDC from other digital currencies. When comparing CBDC to
other digital currencies used as means of payment (Bitcoin (BTC), Ethereum (ETH), etc.),
the central bank's cryptocurrency, unlike the latter, will be secured and guaranteed by the
national banks of the countries that issue them. At the same time, CBDC differs from official
currencies in that it will exist only in the digital form.

At the same time, like official currencies, CBDC will act as a means of payment, a
means of accumulation and a measure of value. Another feature of the CBDC is the direct
connection of the user with the central bank, allowing the transactions to occur without the
mediation of commercial banks, unlike the existing cashless payments [3].

Meanwhile, the peculiarities of the monetary policy and financial stability implications
would be much dependent on the design of the CBDC (see Table 4).
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Table 4

Key Design Features of Central Bank’s Money

Existing central bank money CBDC
c Reserves and settlement Retail Wholesale only
ash
balances token account token
2417 availability v X v Q) o)
Anonymity for CB N X ) X )
Peer-to-peer transfer N X ) X Q)
Interest-bearing X ) () ) Q)
Limits or caps X X ) Q) )

Note: V - existing or likely feature; (V) - possible feature; x - not typical or possible feature.
Source: Key Aspects around Central Bank Digital Currencies. Policy report. (2019, May). Central Bank
Digital Currencies Working Group (CBDC WG), CELMA. URL: https://www.cemla.org/fintech/docs/
2019-06-KeyAspectsAroundBankDigitalCurrencies.pdf

Table 5

Benefits of CBDC and related factors and requirements

Argument

Benefit of CBDC

Possible further factors or requirements

A. Efficient retail
payments

A.1. Making available efficient, secure
and modern central bank money to
everyone

In particular in economies without high-
quality electronic commercial bank
money, and/or without a secure and
efficient payment system

A.2. Strengthening the resilience,
availability, and contestability of retail
payments

In particular in economies in which
banknote demand vanishes and private
electronic payments solutions lack
competition

B. Overcome the
use of banknotes for
illicit payment and
store of value

B. Better control of illicit payment and
saving activities, money laundering,
and terrorist financing

Requires (i) discontinuation of banknotes
(or at least of larger denominations); (ii)
CBDC to not take the form of anonymous
token money

C. Strengthen
monetary policy

C.1. Allows overcoming the ZLB as
negative interest rates can be applied to
CBDC

Requires discontinuation of banknotes (or
at least of larger denominations)

C.2. Interest rates on CBDC provide
for additional monetary policy
instruments, independently of ZLB

C.3. Easier ability to provide
helicopter money

Requires that each citizen has a CBDC
account

D. Sovereign money
related

D.1. Improve financial stability and

reduce the moral hazard of banks by
downscaling the role of the banking

system in money creation

CBDC takes over to large or full extent
sight deposit issuance by banks

D.2. Larger seignorage income to state
(and citizens) as the state takes back
money creation from banks

CBDC takes over to large or full extent
sight deposit issuance by banks

Source: Bindseil, U.
No. 2351. ECB. URL:

128

(2020, January). Tiered CBDC and the financial system. Working Paper Series.
https://www.ecb.europa.eu/pub/pdf/scpwps/ech.wp2351~c8c18bbd60.en.pdf
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The general advantages of CBDC can be defined as the following [3]:

1) stability and reliability, as the issue will be handled exclusively by the national
central bank;

2) security, both technical and financial;

3) speed and ease of use, including the speed of transaction and its availability for the
population.

The more detailed structure of CBDC benefits is made by ECB, but with the stress on
the demanded factors and requirements to be provided (see Table 5).

In light of the above features, CBDC supporters believe that in the long run, they should
completely displace both cash and cryptocurrency payments, becoming one of the world's
major payment methods. A report from the World Economic Forum shows that small
investors are to place cryptocurrency savings if they are allowed to open accounts with
central banks. Also, the CBDC will help reduce prices for banking services and attract about
1.7 billion customers [4].

But despite the obvious advantages of the central bank's cryptocurrencies, there are still
obstacles to their global deployment.

Disadvantages of CBDC and risks for the banking sector. In respect of CBDC, 73% of
the polled by IBM and OMFIF representatives of the regulators were sure that there is no
other way either the creation of the CBDC. At the same time, the absolute majority of
surveyed central banks is confident that such digital assets can create risks for existing banks
since operations with them can begin to replace standard operations of financial institutions
[1]. There are two main unclear and potentially risk-bearing issues of the CBDC
implementation.

First, it is not completely clear what the CBDC will look like. There are several possible
concepts for its introduction to the financial system (see Figure 1). In the first case, the
"wholesale” CBDC will only be available to commercial banks. The goal is to ensure that
cash flows in the existing financial system move faster and transfers are cheaper. But such an
option excludes all the benefits of CBDC implementation. The second option, "retail" CBDC
will be available to all individuals and legal entities. The central bank will issue CBDC
through an account for the general public or an account with a commercial bank working
with the central bank. The regulator will check clients, enforce the law on combating money
laundering and share information with the tax office.

Modern CBDC also explores the most useful features of Bitcoin and other digital
currencies, based on the distributed ledger technology (DLT). It lets central banks design the
control over the future CBDC, as blockchain technology alone does not preclude the
possibility of centralization, even when until now many digital currencies consciously
developed as decentralized projects. Moreover, the central banks will control the digital
currency much better than paper currency, as it will be able to track absolutely all
transactions. Both options of CBDC are extending the frontiers of the central banks’ money
(see Figure 2).

ISSN 1681-116X. Ukrainian Society, 2020, Ne 1 (72) 129



Shkliar A.1

CBDC

| |
General Public Financial Institutions
(Retail CBDC) (Wholesale CBDC)

Non-DLT DLT FLT
Account-based __ |
(Sweden's e-Krona) Canada
Value-based m ] :
(Swecens exona) Singapore

People's

— Republic of — Thailand
China

—  Tunisia —  South Africa

Figure 1. Proposals of Retail and Wholesale CBDC
Source: Shirai, S. (2019, February). Money and Central Bank Digital Currency. ADBI Working Paper
Series. No. 922. Asian Development Bank Institute. URL: https://www.adb.org/sites/default/
files/publication/485856/adbi-wp922.pdf
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Figure 2. The frontiers of the central bank’s money
Source: Yanagawa, N., Yamaoka, H. (2019, February). Digital Innovation, Data Revolution and Central
Bank Digital Currency. Working Paper Series. No0.19-E-2. Bank of Japan. URL:
https://www.boj.or.jp/en/research/wps_rev/iwps_2019/data/wp19e02.pdf
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Secondly, the CBDC has not yet been widely launched and finds many critics and
skeptics. One of the strongest warnings is that the introduction of the CBDC will disrupt the
financial balance because under such a system the central bank will easily be able to lure
commercial bank customers to themselves. This, in turn, will force banks to raise interest
rates on deposits to retain customers, as well as raise interest rates on loans to maintain the
margin of their businesses. All of this can have a serious impact on the stability of the entire
financial sector.

Central bank’s attitude to digital currencies and CBDC. The important issue is the
attitude of central banks to digital assets in general and CBDC in particular. According to
the IBM and the OMFIF study, central banks fear that the spread of digital assets will lead
to such a level of change in the quality of financial transactions that it can lead to a
significant outflow of customers from banks and their transition to cooperation with
cryptocurrency infrastructure institutions [1]. The study interviewed representatives of 23
central banks, with 13 representing regulators of advanced economies, and 10 representing
emerging economies. All of them made a statement that private cryptocurrencies pose a
threat to financial stability. With all this concern, researchers believe that central banks
generally advocate the digitalization of payment channels, but only so that it has a limited
scope. That is so that this does not affect large volumes of financial transactions, as well as
interbank relations.

Worth to say that central banks, in general, have a pretty different attitude to
cryptocurrencies and blockchain technology (see Tables 6, 7).

Table 6

Central banks’ positions towards cryptocurrencies and digital assets*

Position Central banks

Azerbaijan, Australia, Bank for International Settlements, Canada, China,
European Central Bank, Finland, France, Hong Kong, India, Indonesia,
Japan, Malaysia, Netherlands, New Zealand, Norway, Russia, South Africa,
South Korea, Switzerland, United Kingdom, USA

Policy: Ban China, India, Indonesia, Morocco, South Korea, Thailand

No real risk to financial stability: Australia, India, United Kingdom, USA.
Ready if the action required: Brazil, Malaysia, Russia, Singapore,

Policy: Monitor Switzerland, United Kingdom.

Issued investor warnings: Canada, China, France (Bitcoin), ECB, Germany,
Hong Kong, United Kingdom

Integrate into the existing financial regulatory framework: Canada, Hong
Kong, Indonesia, Japan, Mauritius, Singapore, USA.

Policy: Regulate New regulatory framework: France (ICOs), Gibraltar, Japan, Mauritius,
Thailand.

Consulting on regulations: Israel, Russia, South Africa

Brazil, Japan, Malta, Sweden, Venezuela, Bermuda, Germany, Israel,
Switzerland, Ukraine

Generally negative view

Policy: Support

* As of January 2019.

Source: Ward, O., Rochemont, S. (2019, March). Understanding Central Bank Digital Currencies (CBDC). An
addendum to “A Cashless Society- Benefits, Risks and Issues (Interim paper)”. Institute and Faculty of Actuaries.
URL.: https://www.actuaries.org.uk/documents/understanding-central-bank-digital-currencies-chdc
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Table 7
Central banks’ positions towards Blockchain*

Position Central banks
Recognize the potential . .
public utility Canada, Bahamas, Eastern Caribbean, Russia, Turkey, Kenya.
Technology limitations are | Canada, China, ECB, Germany, Netherlands, Hong Kong, Japan, Norway,
a barrier to adoption South Africa, South Korea, USA.
Blockghaln friendly France, Hong Kong, Kazakhstan, New Zealand, South Korea.
countries
* As of January 2019.

Source: Ward, O., Rochemont, S. (2019, March). Understanding Central Bank Digital Currencies (CBDC).
An addendum to “A Cashless Society- Benefits, Risks and Issues (Interim paper)”. Institute and Faculty of
Actuaries. URL: https://www.actuaries.org.uk/documents/understanding-central-bank-digital-currencies-chdc

At the same time, central banks were less critical to blockchain technology, recognizing
its potential though mentioning technology architecture as the limiting factor for blockchain
wide implementation.

While Bitcoin was created in protest against financial authorities and was aimed at
ensuring anonymity, now central banks intend to use the blockchain to control transactions.
The weakest point of the plan is the blockchain technology's limited capacity of transactions
per second. According to the latest data, in terms of the total number of transactions for the
year, Bitcoin seriously lags behind Visa and MasterCard with 81 million transactions against
124 billion and 74 billion transactions, respectively.

A study by the People's Bank of China showed that both Bitcoin and Ethereum have
poor performance of fewer than 20 transactions per second (see Figure 3), while Libra may
pretend on 1000 transactions per second. That is still not enough compared to 24,000
transactions per second by Visa and peak demand of Chinese consumers of 92,771
transactions per second reported on Single’s Day in 2019 [5].

é bitcoin
¢ RS H 20
48
56
PayPal 6 O
ripple 193
VISA 1,500 —
24 » 000
- DR how

Figure 3. Transaction speed comparison: cryptocurrencies vs Visa and PayPal
Source: Ward, O., Rochemont, S. (2019, March). Understanding Central Bank Digital Currencies (CBDC). An
addendum to “A Cashless Society- Benefits, Risks and Issues (Interim paper)”. Institute and Faculty of Actuaries.
URL.: https://www.actuaries.org.uk/documents/understanding-central-bank-digital-currencies-chdc
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The active development of the national cryptocurrencies will also impact the influence
of the Federal Reserve System and the European Central Bank (ECB) — two main traditional
central banks, which are currently controlling the world financial system. Having both
decided against planning to implement own CBDC, ECB is continuing studies for the
exploration of the long-term potential of CBDC (see Table 8).

Table 8
Central banks’ positions towards CBDC*

Position Central banks
Maintain public access to Central Bank liability in event of declining use of
cash: Norway, Sweden.
R . . Facilitate de-cashing: Curagao and Sint Maarten, Israel.
ecognize the potential I border transaction systems: Canada, Hong Kong, Saudi
value of CBDCs MPrOVe cross border 1 : ¥s ' ' 9 g
Arabia, Singapore, United Kingdom.
Modernize interbank settlement systems: BIS, Singapore, Thailand.
Address underserved markets: Bahamas
Have decided against Azerbaijan, Australia, Denmark, ECB, Estonia, Germany, Hong Kong,
planning to implement India, Israel, Japan, New Zealand, Norway, South Korea, Switzerland, USA
CBDC
Continue studies for long Brazil, Canada, China, Indonesia, Israel, Norway, Singapore, UAE, United
term potential Kingdom, USA, ECB, and Japan (financial market infrastructure)
Are actively developing Bahamas, Eastern Caribbean, Kazakhstan, Philippines, Russia, South
experiments, trials Africa, Sweden, Thailand, Ukraine, UAE, Uruguay
CBDC operational Iran, Marshall Islands, Senegal, Tunisia, Venezuela
CBDC decommissioned Ecuador
* As of January 2019.

Source: Ward, O., Rochemont, S. (2019, March). Understanding Central Bank Digital Currencies
(CBDC). An addendum to “A Cashless Society- Benefits, Risks and Issues (Interim paper)”. Institute
and Faculty of Actuaries. URL: https://www.actuaries.org.uk/documents/understanding-central-bank-
digital-currencies-chdc

In general, all countries, planning to implement the CBDC, can be divided into 2
categories. The first category is highly developed countries, which are gradually moving
away from cash and looking for an alternative. One of the reasons is the economic benefit of
going out of circulation (printing and processing) of cash. This category includes Sweden,
Canada, China, and Norway. The second category is countries with economic problems. It is
beneficial for these countries to bring new technologies to the market to combat inflation and
economic crises. This group includes Thailand, Venezuela, Uruguay and the like.

The CBDC idea is especially popular among authoritarian regimes that want to evade
international sanctions. The United States imposes sanctions on banks and companies that, as
part of the American financial system, conduct business with a particular country. Violators
are tracked by transactions in the international banking system. But if the government had its
cryptocurrency, the American authorities would not be able to track the transactions
conducted in it. The same effect can be achieved using Bitcoin or other digital currency, but
it may be difficult for the government to get enough of this cryptocurrency, and additionally,
such central banks are afraid of the high volatility of exchange rate of such currencies.
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The soundest case of sanctions driven CBDC is a project called El Petro. Venezuelan
President Nicolas Maduro introduced a national cryptocurrency - each unit is to be backed
with one barrel of oil. On the background of the dollar deficit resulting from US sanctions,
the introduction of El Petro was expected to help Venezuela gain access to foreign exchange,
goods and services from around the world. But the project failed: firstly, there was no
mechanism for exchanging cryptocurrency for oil or other physical assets, as envisaged by
the Maduro plan, and secondly, the Venezuelan parliament, controlled by the opposition,
declared El Petro illegal currency.

The Eastern Caribbean Central Bank, which provides policy for 8 island states, have
already launched their cryptocurrency in March 2019. At the end of 2019, the pilot mode of
own CBDC was launched by the Central Bank of the Bahamas.

Meanwhile, the Central Banks of Sweden, Great Britain, Germany, Spain, Switzerland,
China, Canada, India, South Africa, and the Netherlands at one time or another have shown
interest in CBDC, keeping an eye on its developments.

In Sweden, where cash is being used less and less, Riksbank is developing its
cryptocurrency called E-krona since 2017, fearing that widespread use of other digital
currencies controlled by private organizations could adversely affect the country's
competitiveness.

The Swiss National Bank with the SIX Stock Exchange is exploring how to introduce
central bank cryptocurrency into trading and settlements between financial market
participants.

Despite the European leadership in trials and research of the CBDC issue, the People's
Bank of China is likely to be the first in the world to introduce a national cryptocurrency on
a large scale. In August 2019, after five years of research, the regulator announced that
China would soon have its digital currency, which could be issued in conjunction with
Chinese commercial enterprises.

It must be said that many countries categorically refused to create their digital currency.
Denmark, for example, believes that CBDC will not improve anything in existing cashless
payment solutions, but it is likely to increase the risks of financial stability.

On the other side, there is a big group of countries which took a wait and see attitude.
Central banks of Russia and the US Federal Reserve System are in no hurry to introduce
their cryptocurrency. The Central Bank of Japan and the Deutsche Bundeshank also share
this approach looking upon the results of the ongoing researches.

The publicly articulated motives of key central banks in CBDC development are also
pretty different and reflect their level of development and scope of existing challenges they
are tackling (see Table 9).

The diverse is also CBDC design, proposed by central banks. So far there are 4 options
of proposals with a specific set of features (see Table 10).

Worth to say, that pioneers of CBDC development tend to unite forces for joint
exploration of the topic. Since 2018 central banks of different countries were united in
several projects to test and validate different aspects of CBDC implementation (see
Table 11).
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Table 9
Rationales for CBDC implementation
pimipishing cash usage _ _ Cost efficiency Finant_:ial

Monopoly distortions Operational risks inclusion
Bahamas v
Canada N
China N N N N
ECCB N \ \
Ecuador <
Norway N
Senegal J
Sweden N N
Tunisia |
Uruguay N \

* According to the publicly available information.
Source: Casting Light on Central Bank Digital Currency. (2018, November). IMF staff discussion note.
SDN 18/08. IMF. URL: https://www.imf.org/~/media/Files/Publications/SDN/2018/SDN1808.ashx

Table 10
Features of Central Bank Digital Currency Proposals
Proposal 1 Proposal 2 Proposal 3 Proposal 4
Type Account-based Value-based Digital Token Digital Token
Technology Non-DLT Non-DLT DLT DLT
Scope Retail Retail Retail Wholesale
General public N \/ N X
Anonymous X ) N N
Traceable N N N N
Peer-to-peer X ) ) )
24h/365 days N N N N
Interest rate N ) N N
Canada, Singapore,

. South Africa,

Countries Sweden Sweden Uruguay Thailand,
Eurozone-Japan

Note: V - existing feature; (V) — possible feature; x — unavailable feature.

Source: Shirai, S. (2019, February). Money and Central Bank Digital Currency. ADBI Working Paper
Series, No. 922. Asian Development Bank Institute. URL: https://www.adb.org/sites/default/files/
publication/485856/adbi-wp922.pdf

Later, in mid-January 2020, six central banks formed a working group with the Bank for
International Settlements (BIS) to exchange information on the issue of cryptocurrency. The
group will include the central banks of Sweden, Canada, Switzerland, Great Britain, and
Japan, as well as the European Central Bank (ECB) and BIS. Each institution will continue
to evaluate the “economic, functional and technical options for issuing digital currency by
the central bank™ and share its findings with the rest [6].
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Table 11
Central banks’ joint projects on CBDC research
Project Members Outcome
The first stage of the project (2018) concluded that E-krona is
E-krona Central Bank of compatible with the Riksbank’s task to promote a safe and efficient
Sweden (2019) payment system. The Riksbank is working on the development of
E-krona for the non-bank public.
Bank of Japan, The project proved that distributed ledger technologies may bring
Stella European Central improvements to the safety of cross border payments
Bank (2019) P y payments.
Project Bank of Canada, . The project successfully tested that DLT can be used to make safe
Jasper-Ubin Monetary Authority | cross-border payments by an exchange of wholesale CBDC across
of Singapore (2019) | different DL platforms.
The ECCB introduced a digital version of the EC dollar (DXCD)
. based on blockchain to be used as a generalized medium of
ECCB CBDC | Eastern Caribbean payment to reduce cash usage by 50 percent, promote greater
pilot Central Bank (2019) fi : o .
inancial sector stability and support economic growth and
development.
ICross-Border Bank of Canada, The project results show that blockchain-enabled platforms offer
nterbank Bank of England, o ; -
.. | the possibility of a shift away from the existing correspondent
Payments and | Monetary Authority banking model and extend availability and payment trackin
Settlements | of Singapore (2018) g y pay 9.
Bank of Canada, The proof of concept demonstrated that a blockchain-based system
Jasper Il1 Payments Canada, | can improve settlement and result in the ability to instantly reuse
TMX (2018) cash and equity tokens reducing liquidity needs.

Source: The (R)Evolution of Money II: Blockchain Empowered Central Bank Digital Currencies. (2019).

Accenture.
2019.pdf

URL:

https://www.accenture.com/_acnmedia/pdf-105/accenture-revolution-of-money-ii-

Members of the group will also work closely with the Committee on Payments and

Market Infrastructure (CPMI), the international developer of standards for payments and
clearing, and the Financial Stability Board (FSB), the body that makes recommendations for
the global financial system, which previously warned of the potential risks of using
cryptocurrencies.

Conclusions. If central banks can overcome technical difficulties, CBDC can provide
faster and cheaper international money transfers and improve access to legal means of
payment in countries where cash supplies are declining.

The World Economic Forum report indicated that new CBDC could offer retail
investors safer places to save if it allowed them to create accounts at their central bank, and
could lower price barriers that would impact financial inclusion and improve access to
banking services.

The monetary policy is expected to become more efficient by allowing the direct
transfer of interest rates. On the other hand, it can also give the government an additional
tool for control over illegal activities. It can be possible if central banks can take
responsibility for conducting due diligence on clients, fulfilling anti-money laundering and
anti-terrorism financing requirements, and providing tax information to tax authorities.
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The phenomenon of central banks' digital currencies (CBDCO)...

So far there is no CBDC implementation by the central bank of the considerable scale.
Considering the public announcements, the first could be the central bank of China, looking
for stricter control over the segment of digital currencies. Depending on the success of the
first big CBDC implementation, the following design of the upcoming CBDC would be
adopted.
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