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Our paper in a nutshell

 Guided tour of the fast-growing literature on central bank digital currencies (CBDCs)
 To date, gulf between economic research and policy work on CBDCs

 Research focuses on the “reserves for all” aspect of CBDCs for retail use
 Policy work focuses on CBDC design – use cases, interoperability and addressing risks 

of disintermediation / digital runs, digital dollarisation, etc.
 CBDCs should be considered in the full context of the digital economy and the centrality of 

data – with concerns around competition, payment system integrity and privacy
 Impact on financial stability and monetary policy may be more limited than claimed in some 

theoretical models, given CBDC design options
 At the research frontier, key issues around cross-border use of CBDCs – important area for 

research going forward



I. A brief history of CBDCs
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Setting the stage: a formal definition

 Central bank digital currencies (CBDCs) are a form of 
digital money, denominated in the national unit of 
account, which is a direct liability of the central bank

 They come in two main flavours
 Retail (general purpose) CBDC: accessible to 

households and businesses
 Wholesale CBDC: accessible to financial institutions

 Like cash, CBDCs are central bank money, which is 
fundamentally different than private money such as bank 
deposits, e-money or cryptocurrencies
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Retail CBDC as a third form of central bank liability

Source: R Auer and R Böhme (2021), “Central bank digital currency: the quest for minimally invasive technology”, BIS working papers, No 948, June.
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CBDC pioneers: timeline of CBDC projects since 2014

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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Speeches on CBDCs have turned more positive since early 2020

Source: Auer, Cornelli and Frost (2020), updated as of January 2022. 

Number of speeches 
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A growing number of retail and wholesale CBDC projects
Number of instances 

 
Source: Auer, Cornelli and Frost (2020), updated as of January 2022. 
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CBDC research, pilots and live CBDCs around the globe

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.

BS

HKJM

SG

ECCB

Live retail CBDC
Retail pilot ongoing
Retail pilot completed
Retail research
Retail research and wholesale project
Wholesale project
N/A

Project phase:

Source: Auer, Cornelli and Frost (2020), updated as of January 2022. 



II. Motivations for CBDC research and development
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Many central banks, many motivations for issuing a retail CBDC

Source: CPMI survey; Kosse and Mattei (2022). 

Motivations for retail CBDC; (4) = very important; (1) = not so important
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Motives for wholesale CBDC are similar, but cross-border aspects matter more

Source: CPMI survey; Kosse and Mattei (2022). 

Motivations for retail CBDC; (4) = very important; (1) = not so important
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More generally, CBDCs should be seen in the context of challenges arising 
from the centrality of data in the digital economy

Competition

Privacy Integrity



III. Microeconomic considerations: operations, technology 
and privacy
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The CBDC pyramid

The CBDC pyramid maps consumer needs onto the associated design choices for the central bank. The left-hand side of the CBDC pyramid 
sets out such consumer needs and associated features that would make a CBDC useful. The pyramid’s right-hand side lays out the associated 
trade-off – forming a hierarchy in which the lower layers represent design choices that feed into subsequent, higher-level decisions.     

Source: R Auer and R Boehme (2020), “The technology of retail central bank digital currency”, BIS Quarterly Review, March, p. 85-100. 
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The “direct model” of CBDCs entails a large operational role for the central bank

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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Users and merchants have claims on the central bank without an intermediary

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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Payment information flows directly from users and merchants to the central bank

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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…and the central bank maintains the full ledger of retail transactions

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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In the “intermediated model” the central bank only has a wholesale ledger of 
payments between PSPs, not between the individual users

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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In the “hybrid model”, the central bank retains a copy of the full retail ledger

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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A wide range of infrastructures, access arrangements and interlinkages – but 
most projects involve hybrid or intermediated architectures

Architecture  Infrastructure  Access  Interlinkages 

 

   

 Source: Auer, Cornelli and Frost (2020), updated as of January 2022. 

Number of retail CBDC projects considering each design option



IV. Implications for banks, financial stability and monetary 
policy
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Will CBDCs disintermediate the banking sector? 

 Several models consider impact of CBDC issuance on the banking sector – eg Andolfatto 
(2021), Keister and Sanches (2020), Chiu et al (2019) and Garratt et al (2022)
 Models differ in terms of degree of competition in the banking system
 But logic broadly comparable: by offering a CBDC, the central bank induces commercial 

banks to make their deposits more attractive and increases the costs of funding
 Much depends on equivalence of public and private money (Brunnermeier and Niepelt 

(2019) and Fernández-Villaverde et al (2021)) and when this breaks down (Piazzesi and 
Schneider (2020)); possible changes in frequency and severity of runs (Williamson, 2022)

 Crucially: most retail CBDC designs in consideration are non-remunerated, and some central 
banks are considering explicit limits on CBDC balances (Bindseil (2019))

 Overall, CBDC designs to date explicitly aim to preserve private lending and two-tier system
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Will CBDCs fundamentally alter domestic monetary policy? 

 Discussion of CBDCs help to break the zero lower bound (Bordo and Levin (2017)) seems 
moot in the near term

 Fundamentally: as long as CBDC exists in parallel to cash, natural limits on how deeply 
negative interest rates can be 

 Could it provide new monetary policy tools to central banks – like easier helicopter drops? 
(Davoodalhosseini (2021))? 

 Perhaps, but risk of blurring of fiscal-monetary boundaries (Bassetto and Sargent (2020))
 Very relevant discussion of cross-border impact on monetary (Ferrari et al (2022))
 In practice, monetary policy is not a key motivation for most central bank CBDC work



V. CBDCs, cross-border payments and the international 
monetary system
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Multi-CBDC arrangements could simplify the monetary architecture and 
substantially streamline the cross-border payment chain



VI. Conclusion
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Conclusion

 Growing global work on CBDCs.
 A budding economic research informs these activities, often focusing on the “reserves for 

all” aspect of CBDCs for retail use.
 CBDCs should be considered in the full context of the digital economy and the centrality of 

data, with concerns around competition, payment system integrity and privacy. 
 Policy efforts are being informed by a growing literature on CBDCs – on microeconomic 

considerations related to operational architectures, technologies and privacy, and on 
macroeconomic implications for the financial system, financial stability and monetary policy.

 A set of questions, particularly on the cross-border dimensions of CBDCs, remains 
unresolved, and calls for further work to expand the research frontier. 



Thank you
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Still in full bloom: the money flower

Source: M Bech and R Garratt (2017), “Central bank cryptocurrencies”, BIS Quarterly Review, September. 
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The high cost of payments is an important driver of CBDC work

Source: Alfonso et al (2020).



35

Opportunities to improve access to transaction accounts and digital payments

Per cent 

For EA, simple average of the member countries. Data for 2017. 

Source: Boakye-Adjei et al (2022).
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Formalising the informal economy? 

Source: Kamin (2022); Medina and Schneider (2019); Auer, Cornelli and Frost (2022). 

Estimated share of the informal (“shadow”) economy
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“Revealed policy preferences”: which factors correlate with CBDC work? 

 To gauge the status of CBDCs, we generate a CBDC project index*

 Three breakdowns: 
 Overall project index: 0=no announced project, 1=research, 2=pilot, 3=live CBDC
 Retail project index: 0=no announced retail project, 1=research on retail CBDC, 

2=retail CBDC pilot, 3=live retail CBDC
 Wholesale project index: 0=no announced wholesale project, 1=research on wholesale 

CBDC, 2=wholesale CBDC pilot, 3=live wholesale CBDC

 The overall project scores takes the maximum value of retail and wholesale CBDC projects

*see https://www.bis.org/publ/work880.htm, updated as of January 2022. 
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Multivariate ordered probit regressions on CBDC project indices

 

 
Overall CBDC project index Retail CBDC project index 

Wholesale CBDC project 
index 

Mobile cellular subscriptions  0.013** 0.015***  0.011**  0.022** 

(per 100 people) (0.005) (0.006)  (0.005)  (0.010) 

Innovation output score 0.045***  0.067*** 0.082***   

(WIPO) (0.010)  (0.017) (0.019)   

Informal economy  0.027* 0.033* 0.042***  -0.009 

(% of GDP)  (0.015) (0.018) (0.016)  (0.026) 

Financial development  3.909***   3.303*** 4.287*** 

Index2  (0.867)   (0.775) (1.299) 

Trade openness3   -0.003  -0.016** 0.004* -0.001 

  (0.004)  (0.007) (0.003) (0.004) 

Number of observations 118 105 110 100 132 105 

Pseudo R2 0.167 0.241 0.144 0.244 0.263 0.352 

Source: Auer, Cornelli and Frost (2022). 


