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The global retail CBDC landscape

Part I. CBDC: definition, motivations and taking stock
 Definition 
 Central bank motivations 
 Taking stock of CBDC projects round the world
 Poll 1 & results

Part II. Designing retail CBDCs
 The CBDC Pyramid 
 CBDC architectures
 Infrastructures and access

Part III. mCBDC arrangements & the international dimension
 Poll 2 & results
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CBDC: definition, 
motivations and 
taking stock
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A monetary system with retail CBDC and commercial banks

Source: R Auer and R Böhme, “Central bank digital currency: the quest for minimally invasive technology”, BIS Working Papers, no 948, June 2021.
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With the pandemic, the general acceptance of cash is under threat

Concerns about viruses and cash1,2            
Search interest by month, index         

 

 

 

 

 
                    

              

                        
                             
                          

                                   
                          

                                  
                               
   

                    

 

Source: Auer R, G Cornelli, J Frost, "Covid-19, cash, and the future of payments”, BIS Bulletins, no 3, April 2020; central bank websites, picture: E. Eren
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Motivations for issuing a retail CBDC

Average importance 

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

Sources: C Boar and A Wehrli, “Ready, steady, go? – Results of the third BIS survey on central bank digital currency”, BIS Papers, no 114, 
January 2021; BIS central bank survey on CBDCs. 
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Speeches on CBDCs have turned more positive

Number of speeches 

 
 Source: R Auer, G Cornelli and J Frost (2020), “Rise of the central bank digital currencies: drivers, approaches and  technologies”, BIS working papers, No 880, August.
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As speeches turn positive, more central banks have CBDC projects

Sources: update of R Auer, G Cornelli and J Frost (2020), “Rise of the central bank digital currencies: drivers, approaches and technologies”, BIS working papers, No 
880, August; data available at: https://www.bis.org/publ/work880.htm

Number of instances 

 
 

https://www.bis.org/publ/work880.htm
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CBDC research and pilots around the world

BS = The Bahamas; ECCB = Eastern Caribbean Central Bank; HK = Hong Kong SAR; JM = Jamaica; SG = Singapore. The use of this map does not 
constitute, and should not be construed as constituting, an expression of a position by the BIS regarding the legal status of, or sovereignty of any 
territory or its authorities, to the delimitation of international frontiers and boundaries and/or to the name and designation of any territory, city or area.

Source: R Auer, G Cornelli and J Frost (2020), “Rise of the central bank digital currencies: drivers, approaches and  technologies”, BIS working papers, No 880, August.
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YOUR 
OPINION 
MATTERS

Polling
Round 1
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Results of the
first polling round

How should a CBDC be designed?
Accounts for everyone: central bank provides retail deposit accounts, there are no intermediaries, ac   22
As a digital banknote: central bank runs infrastructure, anonymous access via digital signatures and a  45
As a permissionless blockchain: central bank backs value, but is not involved otherwise. Pseudo-ano         22
Hybrid/intermediated system: central bank provides the core infrastructure, intermediaries offer retail        145

Potential benefits of CBDC issuance include
A cash-like resilient payment means 153
Better privacy vis-à-vis commercial parties 64
Tackling money laundering, tax avoidance and enabling person-to-person pay-outs 117
Better financial inclusion, lower costs 161
More effective monetary policy 121
Programable money as basis for IOT

Potential downsides of CBDC issuance include
Crowding out of private sector payments 88
Mandating inferior technology 55
Households will not use them 49
Less privacy vis-à-vis the government & more control 126
High operational burden for the central banks 92
Crowding out of cash 115

Would you use a CBDC for everyday payments?
Yes, frequently 86
Maybe sometimes, but not often 19
Only if it’s less costly or more convenient than other payment options 108
Only if it offers better privacy than other payment options 20
No, never 1
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Designing retail 
CBDCs
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A technological design framework: the CBDC pyramid

 
Source: Auer and Böhme (2020) 

 

Source: R Auer and R Böhme, “The technology of retail central bank digital currency”, BIS Quarterly Review, pp 85–100, March 2020.


		



		Source: Auer and Böhme (2020)
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The Direct CBDC: central bank-operated payments

Source: Adapted from R Auer and R Böhme, “Central bank digital currency: the quest for minimally invasive technology”, BIS Working Papers, no 948, June 2021.
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Two-tier CBDC without a backup: fully Intermediated CBDC

Source: Adapted from R Auer and R Böhme, “Central bank digital currency: the quest for minimally invasive technology”, BIS Working Papers, no 948, June 2021.
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Hybrid CBDC - a central bank backup

Source: Adapted from R Auer and R Böhme, “Central bank digital currency: the quest for minimally invasive technology”, BIS Working Papers, no 948, June 2021.
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Operational involvement of the central bank is highest in the direct model, and 
lowest in the intermediated model

Source: Adapted from R Auer and R Böhme, “Central bank digital currency: the quest for minimally invasive technology”, BIS Working Papers, no 948, June 2021.
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An alternative to CBDC: Indirect architecture/CBDC-backed Stablecoin

Source: Adapted from R Auer and R Böhme, “Central bank digital currency: the quest for minimally invasive technology”, BIS Working Papers, no 948, June 2021.
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Attributes of retail CBDC projects… – stock take as of July 1st, 2021
          

Architecture       

 

 

 

 

 

 

 

 

• From Auer, Cornelli and Frost (2020) “Rise of 
the central bank digital currencies: drivers, 
approaches and technologies” BIS Working 
Papers No 880, 24 August

• UPDATED DATA can be found here: 
https://www.bis.org/publ/work880.htm

Source: R Auer, G Cornelli and J Frost (2020), “Rise of the 
central bank digital currencies: drivers, approaches and  
technologies”, BIS working papers, No 880, August.

https://www.bis.org/publ/work880.htm
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Moving up the CBDC pyramid: taking stock

 Is CBDC designed primarily for domestic market 
or also across borders?

 Anonymous (token-based) access or fully 
identified one (account-based)?

 DLT-based or conventional infrastructure for 
the central bank?

 Direct, Hybrid, or Intermediated operational 
architecture?

 
     

 

Source: R Auer and R Böhme, “The technology of retail central bank digital currency”, BIS Quarterly Review, pp 85–100, March 2020.
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Design characteristics of the PBC’s e-CNY project (pilot)

 
Source: R Auer, G Cornelli and J Frost (2020): “Rise of the central bank digital currencies: drivers, approaches and technologies”, BIS Working 
Papers, No 880, August. 
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Attributes of retail CBDC projects – stock take as of July 1st, 2021

Source: R Auer, G Cornelli and J Frost (2020), “Rise of the central bank digital currencies: drivers, approaches and  technologies”, BIS working papers, No 880, August.
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Privacy and security 
in CBDC design



26

Consumers do not trust all counterparties equally to safely handle data

Consumers are generally more willing to 
share data with traditional FIs

Americans trust big techs the least to 
safeguard their data
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Addressing cyber risks and data breaches is key for CBDC design

Large-scale data breaches have proliferated 
over time

Payment services are a frequent target of 
cyber attacks
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No provider holds all of the pieces of the puzzle; only the individual user does

Source: BIS, “CBDCs: an opportunity for the 
monetary system”, Annual Economic Report, 
pp 65–95, June 2021.
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The international 
dimension of 
CBDC issuance
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Cross-border payments are a priority area for the G20
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CBDCs could simplify the monetary architecture and substantially streamline 
the cross-border payment chain

Source: BIS, “CBDCs: an opportunity for the monetary system”, Annual Economic Report, pp 65–95, June 2021.
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Multi-CBDC arrangements can facilitate cross-border payments

Source: R Auer, P Haene and H Holden, “Multi-CBDC arrangements and the future of cross-border payments”, BIS Papers, no 115, March 2021.
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Project Dunbar: Objectives and Key Features

Platform prototypes would 
enable multiple parties to hold 
multiple CBDCs for purchase, 

exchange, transfer and 
redemption

Design and develop common 
platform for multi-CBDC with 
appropriate technical controls 
to enable “sharing” of platform 

by central banks

Establish operating model 
design for a multi-CBDC 
platform, accounting for 

regulatory, governance and 
business considerations

Why?What? How?
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Envisaged use of retail CBDCs by non-residents domestically and beyond borders

Domestic use by foreign residents1  Use in other jurisdictions?2 
% of respondents  % of respondents 

 

 

 
1  The survey question read “Do you envisage the design of a CBDC allowing foreign residents to use the CBDC inside your jurisdiction (eg 
tourists)?”.    2  The survey question read “Should your jurisdiction decide to issue a retail CBDC, do you envisage allowing use of the CBDC 
beyond the borders of your jurisdiction in some form?”. 

 Source: R Auer, C Boar, G Cornelli, J Frost, H Holden and A Wehrli, “CBDCs beyond borders: results from a survey of central banks”, BIS Papers, no 116, June 2021 .
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YOUR 
OPINION 
MATTERS

Polling
Round 2
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Results of the
second polling 
round

What is your preferred architecture?
Current system of fractional reserve banking 2
Direct CBDC – central bank operated payment system 17
Hybrid CBDC – the central bank backs up the system 128
Indirect approach/Rigid Stablecoins – full backing on wholesale accounts that fully back 10
Intermediated CBDC – central bank only maintains wholesale payments 69

What should be the guards against a disintermediation of banks?
Channelling funds directly backs to bank (Waterfalls) 44
Hard caps per person (requires identification) 29
Soft caps/interest rate tiering (requires identification) 58
There should not be any guards 34
Zero (or negative) interest rate on CBDC 61

What should be the cost recovery/business model for PSPs?
Fees paid by consumers 22
Fees paid by merchants 55
System financed by central bank/seignorage 105
Use of data enables free services 44

What is your preferred privacy/data arrangement?
Confidentiality, provided by government agency 36
Confidentiality, provided by private sector (data cannot be used for commerce) 32
Data can be public 5
Full anonymity 36
Limited anonymity: expiring banknotes, initial identification 35
Mix of anonymity for small and confidentiality for large transactions 82
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Results of the
second polling 
round (cont.)

For society as a whole, issuance of a retail CBDC would be
Strongly beneficial 91
Somewhat beneficial 107
Neither good nor bad 25
Somewhat detrimental 1
Strongly detrimental 2
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Conclusion

 Around the world, CBDC design efforts are intensifying 
 Issuance is imminent in some economies

 Heterogeneity in approaches and designs across countries (architecture, infrastructure, 
access, interlinkages), but tendency is: 
 To complement cash rather than replace it
 Offer a solution with cash-like claims on central bank and an important role for the 

private sector (“hybrid” or “intermediated” design)

 On the policy debate on competition, privacy, and integrity of the payment system:
BIS (2021) “CBDCs: an opportunity for the monetary system“, Annual Economic 
Report, Chapter III, June
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