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Rapid progress in digital technology creates new
forms of digital money
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CBDC is official, flat money — just digital...

Source: Bjerg, 2017
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Examples of initiatives related to new stores of value...

Digital Central bank issued
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Many central banks are researching into or conducting pilot
experiments to issue CBDCs...

Project phase:

U Live retail CBDC

B Retail pilot ongoing

B Retail pilot completed

" Retail research

B Retail research and wholesale project /

B Wholesale project y
NAA

Source: BIS & Deutsche Bank Research



Jurisdictions Where Retail CBDC Is Being Explored (as of November 18, 2021)

Where central banks have launched or piloted (or soon will)

Bahamas (launched) Eastern Caribbean (launched) Nigeria (pilot launched)
China (pilot launched) Jamaica (pilot launch imminent) Uruguay (pilot completed)
Where central banks have done proofs of concepts (or soon will)
Bhutan (proof of concept planned) Ghana (update) Sweden (proof of concept underway)
Japan (proof of concept started) Korea (proof of concept started) Ukraine (proof of concept done)
Where central banks are in advanced stages of research and development

Canada (update) Norway United Kingdom

Euro Area Russia (latest report)(update) United States

Mauritius (update) Thailand

Where central banks are still in the exploratory stages (with year of last update)

Australia (2021) Iceland (2018) Pakistan (2021)

Brazil (2021)(update, 2021) India (2021)(update; 2021) Peru (2019)(update; 2021)
Chile (2021) Indonesia (2020)(update; 2021) Philippines (2020)

Curacao en Sint Maarten (2019) Israel (2021)(update; 2021) Singapore (2021)

Czech Republic (2021) Kazakhstan (2021) South Africa (2021)
Denmark (2017) Kenya (2020) Switzerland (2019)

Eswatini (2020) Kuwait (2019) Taiwan (2020)

Georgia (2021)(update; 2021) Madagascar (2021) Trinidad and Tobago (2021)
Haiti (Bitkob) (2021) Malaysia (2021) Tunisia (2018)
| Hong Kong SAR (2021) Morocco (2019)(update; 2021) Turkey (2021)

Hungary (2021) New Zealand (2021)

Where central banks have explored or are exploring issuing retail CBDC
(according to reputable news sources)

Bahrain (2018) [ran (2018) Palestine (2021)

Egypt (2018) Laos (2021) Rwanda (2021)

Guatemala (2021) Lebanon (2020) United Arab Emirates (2021)
Honduras (2021) Macau (2021) Vietnam (2021)

Where central banks have launched and discontinued

Ecuador (2014-2018) | Einland (1992-2006) |



https://www.centralbankbahamas.com/publications/main-publications/project-sanddollar-a-bahamian-payments-system-modernization-initiative
https://www.sanddollar.bs/
https://www.eccb-centralbank.org/p/about-the-project
https://www.facebook.com/724350494334126/videos/201015584755720
https://www.enaira.gov.ng/
https://www.youtube.com/watch?v=Q4IJWfQIXYw
http://www.pbc.gov.cn/en/3688110/3688172/4157443/4293696/2021071614584691871.pdf
http://www.pbc.gov.cn/goutongjiaoliu/113456/113469/4028235/index.html
https://boj.org.jm/cbdc-information-press-release-22-march-2021/
https://boj.org.jm/boj-mints-first-batch-of-jamaicas-central-bank-digital-currency/
https://www.bcu.gub.uy/Comunicaciones/Paginas/Sistema%20de%20pagos_octubre%202020.aspx
https://www.suerf.org/docx/l_d1c38a09acc34845c6be3a127a5aacaf_16719_suerf.pdf
https://ripple.com/ripple-press/royal-monetary-authority-of-bhutan-ripple-partner-to-pilot-cbdc-using-private-blockchain/
https://www.youtube.com/watch?v=mJ6JggrtJyM
https://www.bog.gov.gh/wp-content/uploads/2021/08/CBDC-Joint-Press-Release-BoG-GD-3.pdf
https://www.riksbank.se/en-gb/press-and-published/notices-and-press-releases/notices/2021/riksbank-extends-test-of-technical-solution-for-the-e-krona/
https://www.riksbank.se/en-gb/press-and-published/notices-and-press-releases/notices/2021/riksbank-begins-cooperation-with-external-participants-in-e-krona-pilot/
https://www.boj.or.jp/en/announcements/press/koen_2021/ko210316a.htm/
https://www.boj.or.jp/en/announcements/release_2021/rel210405b.pdf
http://www.bok.or.kr/portal/bbs/P0000559/view.do?nttId=10064600&menuNo=200690
https://bank.gov.ua/en/news/all/rezultati-opituvannya-schodo-mojlivosti-zaprovadjennya-e-grivni
https://bank.gov.ua/admin_uploads/article/Analytical%20Report%20on%20E-hryvnia.pdf?v=4
https://www.bankofcanada.ca/2021/02/payments-innovation-beyond-the-pandemic/
https://cbpn.currencyresearch.com/blog/2021/05/26/towards-a-digital-canadian-dollar-if,-how,-when
https://www.norges-bank.no/en/news-events/news-publications/News-items/2021/2021-04-22-dsp/
https://www.bankofengland.co.uk/news/2021/november/statement-on-central-bank-digital-currency-next-steps
https://www.ecb.europa.eu/press/pr/date/2021/html/ecb.pr210714~d99198ea23.en.html
https://cbr.ru/eng/press/event/?id=9739
https://www.cbr.ru/press/event/?id=9761
https://www.cbr.ru/Content/Document/File/120075/concept_08042021.pdf
https://1prime.ru/banks/20211117/835240764.html
https://www.federalreserve.gov/newsevents/speech/brainard20200205a.htm
https://www.bis.org/review/r210414e.htm
https://www.coindesk.com/bank-of-mauritius-cbdc-pilot-consensus-2021
https://www.bot.or.th/English/PressandSpeeches/Press/2021/Pages/n6064.aspx
https://www.rba.gov.au/speeches/2021/sp-so-2021-11-18.html
https://www.cb.is/publications/publications/publication/2018/10/15/Special-publication-no.-12-Rafkrona-Interim-report/
https://www.youtube.com/watch?v=bZKGh44UnQU
https://www.bcb.gov.br/detalhenoticia/548/noticia
https://www.bcb.gov.br/detalhenoticia/17438/nota
https://www.rbi.org.in/Scripts/BS_SpeechesView.aspx?Id=1111
https://www.reuters.com/world/india/india-cenbank-may-launch-digital-currency-pilot-next-year-report-2021-11-18/
https://www.bcrp.gob.pe/docs/Publicaciones/Revista-Moneda/moneda-178/moneda-178-01.pdf
https://www.reuters.com/world/americas/perus-central-bank-joins-global-push-develop-digital-currency-2021-11-16/
https://www.bcentral.cl/en/content/-/detalle/banco-central-presenta-agenda-sobre-medios-de-pago-digitales-del-instituto-emisor
https://www.bmeb-bi.org/index.php/BEMP/article/view/1351
https://www.reuters.com/article/indonesia-cenbank-cryptocurrency/bank-indonesia-joins-global-c-bank-push-for-digital-currencies-idUSL2N2NC0NX
https://www.bsp.gov.ph/Media_And_Research/Primers%20Faqs/Digital%20Payments%20Transformation%20Roadmap%20Report.pdf
https://cbcs.spin-cdn.com/media/press_releases/20190317_pb2018_033_mou_cbcs_bitt_inc_eng.pdf
https://www.boi.org.il/en/NewsAndPublications/PressReleases/Pages/11-5-21.aspx
https://www.jpost.com/jpost-tech/israel-has-already-tested-a-digital-shekel-cryptocurrency-671639
https://www.mas.gov.sg/news/speeches/2021/the-future-of-money-finance-and-the-internet
https://www.cnb.cz/cs/verejnost/servis-pro-media/autorske-clanky-rozhovory-s-predstaviteli-cnb/Digitalni-mena-garantovana-CNB-budoucnost-koruny/
https://nationalbank.kz/en/page/cifrovoy-tenge-pilotnyy-proekt
https://www.resbank.co.za/content/dam/sarb/publications/media-releases/2021/cbdc-/Feasibility%20study%20for%20a%20general-purpose%20retail%20central%20bank%20digital%20currency.pdf
http://www.nationalbanken.dk/en/publications/Pages/2017/12/Central-bank-digital-currency-in-Denmark.aspx
https://www.youtube.com/watch?v=NDJnee6b1DQ
https://www.newsd.admin.ch/newsd/message/attachments/59639.pdf
https://web.archive.org/web/20210715182026/https:/www.centralbank.org.sz/fintech/cbdc/CBE-Cenfri%20CBDC%20Diagnostic_Phase1%20(002).pdf
https://www.kfh.com/dam/jcr:fcf731eb-b3d0-4a71-8ef6-80c54448b4c6/Kuwait-Banking-Report-2019.pdf
https://www.cbc.gov.tw/tw/cp-302-114966-67300-1.html
https://nbg.gov.ge/media/news/%E1%83%94%E1%83%A0%E1%83%9D%E1%83%95%E1%83%9C%E1%83%A3%E1%83%9A%E1%83%98-%E1%83%91%E1%83%90%E1%83%9C%E1%83%99%E1%83%98-%E1%83%AA%E1%83%98%E1%83%A4%E1%83%A0%E1%83%A3%E1%83%9A%E1%83%98-%E1%83%9A%E1%83%90%E1%83%A0%E1%83%98%E1%83%A1-%E1%83%9E%E1%83%A0%E1%83%9D%E1%83%94%E1%83%A5%E1%83%A2%E1%83%96%E1%83%94-%E1%83%97%E1%83%90%E1%83%9C%E1%83%90%E1%83%9B%E1%83%A8%E1%83%A0%E1%83%9D%E1%83%9B%E1%83%9A%E1%83%9D%E1%83%91%E1%83%98%E1%83%A1%E1%83%90%E1%83%97%E1%83%95%E1%83%98%E1%83%A1-%E1%83%98%E1%83%AC%E1%83%95%E1%83%94%E1%83%95%E1%83%A1-%E1%83%A4%E1%83%98%E1%83%9C%E1%83%A2%E1%83%94%E1%83%A5-%E1%83%99%E1%83%9D%E1%83%9B%E1%83%9E%E1%83%90%E1%83%9C%E1%83%98%E1%83%94%E1%83%91%E1%83%A1
https://www.coindesk.com/policy/2021/10/06/national-bank-of-georgia-to-test-cbdc-next-year/
https://www.banky-foibe.mg/actualite/project-e-ariary-request-for-information-quotation
https://central-bank.org.tt/sites/default/files/latest-news/strategic-project-implementation-yr5-hy1-march-2021.pdf
https://www.brh.ht/discours-de-cloture-prononce-par-m-jeudy-a-loccasion-du-lancement-du-concours-sur-la-gourde-digitale/
https://www.youtube.com/watch?v=iATIM_r4ABI
https://www.bnm.gov.my/-/ar2020_en_pr
https://www.bct.gov.tn/bct/siteprod/actualites.jsp?id=638
https://www.hkma.gov.hk/eng/news-and-media/press-releases/2021/10/20211004-3
http://www.bkam.ma/en/content/view/full/563630
https://www.moroccoworldnews.com/2021/02/335538/morocco-cautiously-considers-introducing-cryptocurrency
https://www.tcmb.gov.tr/wps/wcm/connect/EN/TCMB+EN/Main+Menu/Announcements/Press+Releases/2021/ANO2021-40
https://www.mnb.hu/en/publications/mnb-book-series/at-the-dawn-of-a-new-age-money-in-the-21st-century
https://www.rbnz.govt.nz/notes-and-coins/future-of-money/cbdc
http://www.newsofbahrain.com/bahrain/42742.html
https://bitcoinexchangeguide.com/central-bank-of-iran-cbi-finalizes-cryptocurrency-development-of-rial-pegged-national-token
https://www.bloomberg.com/news/articles/2021-06-24/palestinian-monetary-authority-mulls-digital-currency-launch
https://cointelegraph.com/news/egypts-central-bank-conducting-feasibility-studies-around-digital-currency-issuance
https://www.newtimes.co.rw/news/rwanda-researching-digital-currency
https://www.reuters.com/technology/central-banks-honduras-guatemala-eye-digital-currencies-el-salvador-launches-2021-09-08/
https://cointelegraph.com/news/lebanon-to-launch-digital-currency-in-face-of-economic-and-financial-turmoil
https://gulfnews.com/business/banking/uae-central-bank-sets-sights-on-digital-currency-launch-aims-to-be-among-worlds-top-10-banking-regulators-1.1626088917938
https://www.reuters.com/technology/central-banks-honduras-guatemala-eye-digital-currencies-el-salvador-launches-2021-09-08/
https://www.scmp.com/economy/china-economy/article/3129481/macau-study-feasibility-digital-currency-potential-threat
https://vanbanphapluat.co/decision-942-qd-ttg-2021-development-of-e-government-with-orientations-towards-2030
https://www.sciencedirect.com/science/article/pii/S2666143821000107
https://helda.helsinki.fi/bof/handle/123456789/17590
https://davidgerard.co.uk/blockchain/2020/01/25/avant-card-a-central-bank-digital-currency-from-1990s-finland/

And....CBDC Bilateral TA Requests increasing...
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-=phases & questions differ...

Exploration

Wh atis CBDC?
Objectives

* Use cases

* Pros and cons

* Regulation

* Legal frameworks

* Implications/ risks

* Institutional capacity
» Country experiences

* Alternatives

*The process of analyzing and developing an idea or principle in detall

Explication*/Elaboration

Experimentation/Execution

How would | build CBDC?  Is CBDC forme?  Should | launch a CBDC?
Technology Run a tender Financial inclusion

*  Issuance/distribution « Test design/ resilience * Adoption

* Cross-border payments . Key actors + Competition

* AMF/CFT features « Operational capacity ~ * Promoting innovation

*  Online/offline - Data gathering * Interoperability

+ Links to legacy « Maintenance + Financial stability

* Integrity « Communication * Monetary policy transmission
+ Private-public partnership « Criteria for decision * Market development

+ Data management «  Technology » Cross-border use

* Market compatibility « CFMs

* Regulation & legal reforms » Currency substitution

*  FXinterventions
FEASIBILITY?
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Motivations for considering CBDCs vary across countries,
reflecting differences in the challenges countries face

In EMDESs, CBDCs are mostly motivated by need to enhance financial inclusion
and improve efficiency of payments while AEs are driven by the declining role of
cash, emergence of new monetary and payment systems and geo-political factors

Motivations for issuing a retail CBDC

Average importance Graph 3
s | | | a
i ©ile © O | |
i i i i 3
e < o ® o —— < ¢ © < ¢ ¢
g <> ® i i i
o | @ — : o € :
i © o . - a = 2
e o |
1
Financial !  Monetary policy ! Financial i Payments i Payments ! Payments safety / | Others
stability ; implementation ; inclusion iefﬂciency (domestic)i efficiency (xb) ; robustness '

18 19 20 18 19 20 18 19 20 18 19 20 18 19 20 18 19 20 18 19 20
® AEs <& EMDEs

(1) = “Not so important”; (2) = “Somewhat important”; (3) = “Important”; (4) = “Very important”.

Source: BIS central bank survey on CBDCs.




Impse at objectives...

Comparison of Advanced Retail CBDC Explorers

Jurisdiction Date of o
. Status Objectives
(Project name) launch
Payment system efficiency and
The Bahamas Fully Launched 2020 resilie)rllce fin;ncial incllulsionyfi htin
(Sand Dollar) y (October) N » 1ghHng
illicit activities
. Pilot launched (in 4 of
Eastern Caribbean . . .
> ! . the 8 member 2021 Reducing the costs/risks of physical cash
Currency Union . . - .
(DCash) countries of the (March) management, financial inclusion
currency union)
et | e Ve smersn g ororoh
(e-CNY) » (April) e ’
participants) financial inclusion
Pilot conducted (6- Reducing the costs/risks of physical cash
Uruguay ! . u' ( 2017 Y e p.y L
month pilot in 2017- management, digitalization, fighting illicit
(e-Peso) (November) L
2018) activities
Monetary sovereignty, reducing costs and
risks of physical h managemen
Nigeria . 2021 'Sks of pnysical cash management,
. Pilot launched financial inclusion, payment system
(eNaira) (October) . .
resilience, G2P payments, tax collection,
cross-border payments
Jamaica . L 2021 Reducing the costs/risks of physical cash
Pilot launch imminent : . .
(?) (November?) management, financial inclusion

13
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Retail CBDCs can assume various designs... that can be combined to
match policy objectives

Direct CBDC
or
Intermediated CBDC (2-tier)

Interest bearing or non-interest
bearing

Centralized Account based
or &/or

Decentralized Distributed Token based
Ledger Technology (DLT))

on how much

wallets can hold On-line vs off-line or both

Cost structure and fees charged to
participants and end

users.
Include non-banks
Interoperability

Retail CBDC can be linked with
wholesale markets and cross
border payments

Anonymous, pseudonymous or
non-anonymous

15



Cash Versus CBDC Circles of Life

From a high level, the actual work of issuing CBDC is quite like that involved in the
management of physical cash

CASH CURRENCY - TRANSFER OF POSSESSION

CBDC - TRANSFER OF POSSESSION

UTION / C ONBOARDlNeﬂ
oSy L2 QERBIEERACRay, ke
4/ u i . /

=Commercial banks GETTRIE “Wallet providers £ =Financial
. -in- i banks (hardware N

Cash-in-Transit «MTOs wallets incl i institutions

companies i : NFRASTRUCTURE =MNOs
-Security INFRASTRUCTURE plastic cards) BecIDERS

services PROVIDERS

=Commercial

MERCHANTS

ment /
(\a%e Da
e “9 %

CONSUMERS

=\Vallet

(CENTRAL OR

=Financial holders
DISTRIBUTED
banks institutions )
=Stored Value
Facilities
=Bigtech payment §
(OPTIONAL) \V’S\
/\
. | k =Central bank 47 aFij i
Central ban «Contral Bank S TONAL < Financial
N\ ( ) titut
&]T \)CX\O C,Q O institutions
/ON DEST?\ 5,4 T/ON DES—Y?\\)C‘
=Central bank =Central bank . .
«Printing works =Central Bank =Financial
=Licensed 3™ party institutions

16
Kiff et al., A survey of research on Central Bank Digital Currency, IMF Working paper 20/104, June 2020
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Key Design Choice: Single vs Multi-Tier Operating Model

Central Bank

1 .. ) Payment )

Central Bank Private Institutions
2 L Payment :
Issuance Distribution System < User Device

Central Bank Private Institutions
3 . Payment :
Issuance Distribution <=—» System <— User Device

Private Institutions

Issuance <« Distribution +«—» PfysTeenqt <«— User Device

sCBDC

Source: Roberto Giori Company
Key challenge is in user interaction: need to be user friendly, dynamic, but also comply with Know Your

Customer (KYC) and Anti-Money Laundering / Combating the Financing of Terrorism (AML/CFT) provisions

17



...glimpse at design features...

Key Design Features of Launched/Piloted Retail CBDCs

Central Bank of the
Bahamas Sand Dollar

Eastern Caribbean
Central Bank DCash

Central Bank of Uruguay
e-Peso

Central Bank of Nigeria
eNaira

People’s Bank of China
eCNY

Bank of Jamaica

Launch Dates

Pilot started on

Pilot started on March

Pilot started on

Pilot started on October

Series of pilots started

Pilot slated to start in

dollar value of payments
when communications
access to the Sand Dollar
Network is disrupted.
Wallets would update
against the network once
communications were
re-established.

transfer (sender) must
have an internet
connection. If the
receiver is offline the
payment will still be
processed, and they will
see the change in their
balance as soon as they
are back online.

network for instant
settlement without an
internet connection.

offline universal access
devices

December 27, 2019, and |31, 2021, still ongoing November 3, 2017 and 25, still ongoing April 2020, and still November 2021.
fully launched on ended on April 30, 2018 ongoing.
October 21, 2020
Transaction Initially no, but maybe None during pilot None during pilot None during first 90 days | ? None
fees? yes later of the pilot.
Interest bearing? | No No No No No No
Access Smartphone & smart Smartphone only? Smartphones and any Smartphone but users A broad array of devices, | Smartphones only?
card GSM phone that uses the | can also dial a USSD including dedicated
USSD protocol short code and follow universal access devices
the required steps to
perform transactions.
Offline? Users can make a pre-set | The party initiating the Can use a USSD mobile The PBOC is piloting ?

Programmable?

No, but smart contracts could be used for point-of-sa

le tax payments, integration with physical devices or lo

T applications, or automate distribution of economic

and Type

Cortex DLT private
permissioned)

DLT private
permissioned)

(Centralized ledger)

DLT private
permissioned)

relief based on specific demographic or other characteristics.
Cross-border? Not directly No No ? No No
Platform Vendor | NZIA Limited (NZIA Bitt (Hyperledger Fabric [ Roberto Giori Company | Bitt (Hyperledger Fabric |? eCurrency (DSC3 Digital

Bearer Instrument)

18


https://cdn.centralbankbahamas.com/download/022598600.pdf
https://www.eccb-centralbank.org/p/frequently-asked-questions
https://iris.unibocconi.it/retrieve/handle/11565/4014058/92065/Masciandaro%20SUERF%20book%20%2B%20SUERF%20book%20chapter.pdf#page=86
https://www.enaira.gov.ng/
http://www.pbc.gov.cn/en/3688110/3688172/4157443/4293696/2021071614584691871.pdf
https://www.cbn.gov.ng/Out/2021/FPRD/eNairaCircularAndGuidelines%20FINAL.pdf
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7 Pros of CBDC

1. Nature of the instrument * Issued by central bank, “safe money” — liability of central bank, no credit risk.
Trusted “brand”
2. Competition * May stimulate competition in the payments market. Introduces a new instrument into

the payments mix.
* May enable new entrants into the scheme (e.g. fintechs, MNOSs)

3. Sovereignty & Monetary Policy? * May counter emergence of private money & “cryptoization”
* May strengthen the transmission of monetary policy if large take-up (& interest
bearing?)
4. Operational resilience * May strengthen resilience of payments ecosystem (new infrastructure e.g. DLT)
5. Efficiency * Potentially much cheaper alternative to cash (lowered cost of production,
distribution)
6. Financial Inclusion * Has potential to address financial inclusion (no account requirements, no minimum

balance, reduced pricing, lowered costs?, immediate payments)
* Could be introduced as legal tender (for widespread adoption)
* May introduce a domestic scheme that supports social grant payouts

7. New functionality & Cross Border * Introduces programmability, offline payments, & could be considered for CB
payments

Benefits are highly dependent on the design choices & “business model”
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7 Cons of CBDC

1. Outside central bank core competence <« New territory for CBs; Usually intervene with payment instruments if significant market

& mandate failure. Aligned with core central bank mandate?
2. Capacity & Governance « CBs may not have the skills, knowledge & resourcing capacity in managing retail payment
scheme

« Proper governance required to oversee the CBCD scheme (should be independent/distinct
from regulatory, supervisory & oversight functions)

3. Legal & Political support * May require complex changes to legal framework to accommodate general purpose digital
instrument (which may take time & effort to effect changes)
*  Will require support from government and Treasury; may draw “political noise”
*  Will compete with existing payment instruments & schemes minimizing support from
incumbents

4. Financial stability & Disintermediation  « If attractive (e.g. positively remunerated or lowered cost) may disintermediate commercial
bank deposits; significant consequences; May increase “bank runs”
« May create massive “closed loop” system

5. Monetary Policy * Positive or negative remuneration may “complicate” monetary policy processes

6. Strategic & Operational risks * Unknown business model & business case (sustainable?)
* May be overly dependent on technology vendors
* New technologies, largely untested for scale and resilience
« May be open to new forms of cyber attacks

7. Reputational risks » Irrespective of design (e.g. two-tiered model; CB reputation at risk for any CBDC related
iIssues)

Risks must be carefully weighed against the benefits & is context dependent



But... to realize the benefits central banks need to carefully
design the CBDC and its implementation...

s

No off-the-shelf CBDC solution - different design choices for a CBDC instrument and
underlying system that have a bearing on each other - making a coherent choice is critical
for a smooth functioning of the system

A comprehensive and balanced policy-oriented assessment of the challenges of a
CBDC and its potential relative to alternative options is necessary before issuance of a
CBDC is decided

Policy trade offs should be carefully balanced, including maximizing the benefits of
technology for financial systems while preserving citizens privacy

Differing stakeholder views (financial institutions, citizens and FinTechs) provide valuable
input to feasibility assessments, including through public consultations

Iterative practical experimentation is necessary to test functional design options and
explore technical feasibility as well as the ability to satisfy prospective users
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