Retail Central Bank
Digital Currency

— Operational Considerations

IMF Working Paper

John Kiff, April 29, 2021

A Survey of Research on Retail
Central Bank Digital Currency




The Central Bank Digital Currency (CBDC) Landscape

Retail CBDC Wholesale CBDC Synthetic CBDC

Representation of sovereign currency V V V
Backed by monetary authority V V V/1
Issued by monetary authority V V

Liability of monetary authority V V

Accessible to the general public V ?
Peer-to-peer transactions ? ? ?

Legal tender or lex monetae ? ? ?

1. Backed by monetary authority deposits or wholesale CBDC




Jurisdictions Where Retail CBDC Is Being Explored (as of April 22, 2021)

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

Bahamas (fully launched)

Eastern Caribbean (pilot launched)

Jamaica (pilot launch in May)

China (pilot launched)

Ecuador (pilot done & project discontinued)

Uruguay (pilot completed)

Where central banks have done proofs of concepts (or soon will)

Japan (proof of concept in Spring)

Sweden (proof of concept underway)

Korea (proof of concept started)

Ukraine (proof of concept done)

Where central banks are in advanced stages of research and developmen

t

Canada Russia (latest report) United States
Euro Area United Kingdom

Where central banks are still in the exploratory stages
Australia Iceland Norwa
Brazil India Pakistan
Chile Indonesia Philippines
Curacao en Sint Maarten Israel South Africa
Czech Republic Kenya Switzerland
Denmark Kuwait Thailand
Eswatini Madagascar Trinidad and Tobago
Finland Malaysia Tunisia
Ghana Mauritius Turkey (update)
Haiti (Bitkob) Morocco

Hong Kong SAR

New Zealand

Where central banks have explored or are exploring issuing retail CBDC

(according to reputable news sources)

Bahrain Kazakhstan Palestine
Eqypt Lebanon Rwanda
Iran Macau



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
http://www.boj.org.jm/uploads/news/boj_cbdc_press_release.pdf
http://www.boj.org.jm/uploads/news/ecurrency_press_release.pdf
http://www.pbc.gov.cn/goutongjiaoliu/113456/113469/4002873/index.html
http://www.pbc.gov.cn/goutongjiaoliu/113456/113469/4028235/index.html
https://www.bce.fin.ec/index.php/boletines-de-prensa-archivo/item/769-produbanco-grupo-prom%C3%A9rica-suscribe-acuerdo-para-sumar-1197-puntos-de-servicio-financiero-al-sistema-de-dinero-electr%C3%B3nico
https://www.bce.fin.ec/index.php/boletines-de-prensa-archivo/item/1040-a-la-ciudadan%C3%ADa
https://www.bce.fin.ec/index.php/boletines-de-prensa-archivo/item/1085-se-cumplio-el-plazo-para-cierre-y-desactivacion-definitiva-de-las-cuentas-de-dinero-electronico
https://www.bcu.gub.uy/Comunicaciones/Paginas/Sistema%20de%20pagos_octubre%202020.aspx
https://www.suerf.org/docx/l_d1c38a09acc34845c6be3a127a5aacaf_16719_suerf.pdf
https://www.boj.or.jp/en/announcements/press/koen_2021/ko210316a.htm/
https://www.boj.or.jp/en/announcements/release_2021/rel210326a.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/press-releases/2021/a-solution-for-the-e-krona-based-on-blockchain-technology-has-been-tested/
http://www.bok.or.kr/portal/bbs/P0000559/view.do?nttId=10057475&menuNo=200690
https://thedigital.gov.ua/news/mintsifra-spivpratsyuvatime-zi-stellar-development-foundation-nad-rozvitkom-rinku-virtualnikh-aktiviv
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://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://www.federalreserve.gov/newsevents/speech/brainard20200205a.htm
https://www.ecb.europa.eu/press/blog/date/2021/html/ecb.blog210325~e22188c522.en.html
https://www.bankofengland.co.uk/news/2021/april/bank-of-england-statement-on-central-bank-digital-currency
https://www.rba.gov.au/speeches/2020/sp-so-2020-10-14.html
https://www.cb.is/publications/publications/publication/2018/10/15/Special-publication-no.-12-Rafkrona-Interim-report/
https://www.norges-bank.no/en/news-events/news-publications/Speeches/2020/2020-11-05-bache/
https://www.bcb.gov.br/detalhenoticia/17166/nota
https://www.rbi.org.in/Scripts/BS_SpeechesView.aspx?Id=1106
https://www.youtube.com/watch?v=bZKGh44UnQU
https://www.bis.org/review/r190919d.pdf
https://www.bmeb-bi.org/index.php/BEMP/article/view/1351
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/6-11-18.aspx
https://www.scribd.com/document/410293951/SARB-Digital-currency-tender
https://www.cnb.cz/cs/verejnost/servis-pro-media/autorske-clanky-rozhovory-s-predstaviteli-cnb/Digitalni-mena-garantovana-CNB-budoucnost-koruny/
https://www.youtube.com/watch?v=NDJnee6b1DQ
https://www.newsd.admin.ch/newsd/message/attachments/59639.pdf
http://www.nationalbanken.dk/en/publications/Pages/2017/12/Central-bank-digital-currency-in-Denmark.aspx
https://www.kfh.com/dam/jcr:fcf731eb-b3d0-4a71-8ef6-80c54448b4c6/Kuwait-Banking-Report-2019.pdf
https://www.bot.or.th/English/PressandSpeeches/Press/2021/Pages/n2164.aspx
https://www.centralbank.org.sz/fintech/cbdc/
https://www.banky-foibe.mg/actualite/le-projet-e-ariary-en-quelques-lignes
https://central-bank.org.tt/sites/default/files/latest-news/strategic-project-implementation-yr5-hy1-march-2021.pdf
https://helda.helsinki.fi/bof/bitstream/handle/123456789/14952/BoFER_5_2017.pdf
https://www.bnm.gov.my/-/ar2020_en_pr
https://www.bct.gov.tn/bct/siteprod/actualites.jsp?id=638
https://www.bog.gov.gh/wp-content/uploads/2019/11/23rd-Annual-Banking-Conference_Speech_Governor_final.pdf
https://www.bis.org/review/r210414e.htm
https://www.resmigazete.gov.tr/eskiler/2019/11/20191104M1-1.pdf
https://decrypt.co/52697/turkey-central-bank-digital-currency
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
http://www.bkam.ma/en/content/view/full/563630
https://www.info.gov.hk/gia/general/201805/30/P2018053000387.htm
https://www.rbnz.govt.nz/-/media/ReserveBank/Files/Publications/Speeches/2020/Speech2020-10-19.pdf
http://www.newsofbahrain.com/bahrain/42742.html
https://www.worldfinancialreview.com/cryptocurrency-advancing-kazakhstans-economy-and-investment/
https://me-confidential.com/15872-palestine-projects-to-issue-digital-currency-to-circumvent-israels-control.html
https://cointelegraph.com/news/egypts-central-bank-conducting-feasibility-studies-around-digital-currency-issuance
https://www.unlock-bc.com/news/2018-11-29/lebanons-central-bank-to-implement-blockchain-technology
https://www.bnnbloomberg.ca/rwandan-central-bank-studying-ways-of-issuing-digital-currency-1.1305321
https://bitcoinexchangeguide.com/central-bank-of-iran-cbi-finalizes-cryptocurrency-development-of-rial-pegged-national-token
https://www.scmp.com/economy/china-economy/article/3129481/macau-study-feasibility-digital-currency-potential-threat

Central Bank Motivations for Issuing CBDC

Emerging Market & Developing |Advanced Economies
Economies

Financial digitalization and Enhancing payment system competition
Inclusion

Reducing physical cash costs and |In face of declining cash usage
risks (resilience)

Reducing dollarization Distributing stimulus payments

Improving monetary policy effectiveness: targeted policy, accessing granular
real-time payments data, breaking through lower zero bound on policy rates

Retain monetary sovereignty, including to deralil global stablecoin adoption

Cross-border payment efficiency (e.g., remittances)




Risks of Issuing CBDC

CBDC could affect financial stability and banking intermediation if it competes
with bank deposits.

* Banks could also increase their reliance on wholesale funding, with
implications for funding cost and stability, and market discipline.

e Several suggestions have been put forward to control potential banking sector
disintermediation, including holding/transaction limits, variable interest
rates/fees, and restricted conversion modalities.

CBDC may increase bank run risks by offering a readily available, safe, and liquid
alternative to deposits, depending on the CBDC’s design.

CBDC could affect the transmission of monetary policy.

CBDC of reserve currency countries available across borders could increase
currency substitution (“dollarization”).



Design Considerations

Availability and limitations: Decisions have to be made about who can
hold CBDC, limits on holding/transaction size, offline availability and
convertibility limits.

Privacy and transparency: Financial integrity, privacy and transparency
requirements need to be balanced.

Interest-bearing: CBDC could be remunerated to modulate demand or
enhance monetary policy transmission. Even if not interest bearing at first,
capacity should be incorporated into design.

Programmability: Point-of-sale tax payments, integration with physical
devices or loT applications, or automate distribution of economic relief
based on specific demographic or other characteristics.

Ledger (de)centralization: If a decentralized platform is chosen, decisions
have to made as to whether ledger maintenance is permissioned or
public.

Cross border functionality and inter-operability?



CBDC Decision-Making Process Flow

Clarifying objectives provides a framework for balancing pros and cons of CBDC
Issuance and guiding design options. The decision-making process starts with
understanding thoroughly the problem to be solved and the full array of solutions.

Foundational capacity assessment to determine if appropriate legal, regulatory/
supervisory frameworks in place, CB’s governance, organization and risk management
up to challenge of managing CBDC? If not, capacity building may be in order.

Identification of user and payment ecosystem preferences/requirements including
via surveys and focus groups will drive design choices, and feasibility of CBDC.

Key design choices include operating model, degree of anonymity/privacy, availability/
limitations. renumeration. and platform (centralized v decentralized database)

Analysis and identification of all
risks (macroeconomic, monetary
policy, financial stability, cyber)

l ! ‘

Technology solution assessment vs If POC reveals gaps, further research
design, risks and adoption criteria via PoCs. on technology and design required.

Public acceptance, impacts and use cases L If pilots reveal gaps, further research on
assessment with pilots. use cases, desian and impact.

\ 4

Issue CBDC? Exit/postpone CBDC project at least temporatrily.




Fraud

Legal

IT Infrastructure
Cybersecunty

Strategy &
Policy Risks

Payment Systems
Consumer Protection
Price Stability
Financial Stability
Financial Integrity
Financial Inclusion
Economic Growth

A

Reputational
Risks

Culture, Behavior
Outsourcing / 3" party
Governance, Decision-

Making

Operational Risks

= Process, Project Mgmt




Discussion and Questions?
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Key Design Choice: Single vs Multi-Tier Operating Model

Central Bank

1 . Payment .
Issuance Distribution Sy)lstem User Device
Central Bank Private Institutions

2 Distribution P;JSTeer?]t < User Device

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

Private Institutions

Issuance <« Distribution «—» P;»YSTeer?‘t <> User Device

sCBDC

Source: Roberto Giori Company



CBDC Foundational Preconditions

Central Bank Monetary Policy, Financial
Objectives Stability, Financial Integrity,

Financial Inclusion, Consumer
Protection, Economic Growth,

Efficiencies

Legal Framework, Regulation, Supervision:

- - - -
Legal tender designation, 3 party service International regulation
and wallet providers

Governance, Organization, Risk Management:

Privacy laws, crime, cyber-risks

Infrastructure, Technology:
Electricity, internet coverage, geographical

Key Considerations

Design » User-centered design

Considerations [T ek
design

= Flexibility

Foundational
Issues

Participants, cyber-security

Technical skills and capacity

Within central bank purview Outside central bank purview

constraints, tech standards



