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The digital currencies powering the financial system of the future are likely to come in a variety of different 
versions. Some will be issued by central banks (what we currently call central bank digital currency, or CBDC), 
but others may be issued by the private sector and backed by central bank liabilities. As policymakers become 
more familiar with the pros and cons of issuing a digital currency (essentially the ~o¡), it’s natural that they will 
begin to turn their attention towards ov~ a digital currency could be issued. Although there is still some debate 
as to whether digital currencies necessarily need to be issued using blockchain-based technology, the following 
report will, nonetheless, provide a detailed description of how a digital currency, either issued by a central bank 
or backed by a central bank liability, could be issued on the Celo blockchain. 

 

Recognizing that there is no “one-size-fits-all” solution that will appeal to all central banks, this report will 
highlight two potential options for issuance: 1) a public/private partnership where a central bank digital currency 
is issued on a permissioned network, affording the central bank full authority over issuance, governance, and 
access and 2) an innovative twist on the indirect approach of a privately-issued digital currency backed by a 
central bank liability, offering substantial benefits related to access, liquidity, efficiency, and transparency. 
Additionally, the report makes a valuable contribution towards the discussion of interoperability, offering unique 
insights into the creation of bridges connecting public and private blockchains together. 
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The following report was produced by cLabs, Inc, one of the teams working on the Celo protocol. The author of 
the report was Ezechiel Copic (ezechiel@clabs.co), with valuable feedback and insights from the following 
people: Bruno Batavia, Claire Belmont, Anjeza Beja, Cody Born, Niall Coffey, Robin Darbyshire, Sonja Davidovic, 
Markus Franke, Masaru Itatani, Sep Kamvar, John Kiff, Taylor Lahey, Jake Leraul, Carmen Li, Brynly Llyr, Klaus 
Loeber, Marek Olszewski, Marcelo Prates, Jai Ramaswamy, Rene Reinsberg, Anca Bogdana Rusu, Daniel 
Sanches, Kenneth Sullivan, and Natalya Thakur. 

 

Any questions and comments about the report can be directed to: policy@clabs.co 
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Not long ago, the idea of a “central bank digital currency” (or CBDC)  was a rather 1

obscure notion that garnered little attention. As cryptocurrencies, such as Bitcoin, 
began to rise in prominence, some pioneering central bankers began to wonder 
what the world would look like if traditional banknotes were to become digitized 
as well. Initially, the research on CBDC was largely academic, and mostly focused 
on the potential implications that such digital assets could have on monetary 
policy and financial stability. 

 

Then came the announcement of Facebook’s Libra project (now Diem) in June 
2019. This event caused a seismic shift within the central bank community 
regarding CBDC. What was once an interesting “thought experiment” about the 
future of money, became an existential debate on the validity of the traditional 
payments system, as central bankers contemplated the challenge of competing 
against giant technology companies, with billions of dedicated users. 

 

Despite concerns about Libra, central banks understand that to build a secure and 
innovative financial system for the future there needs to be a constructive 
partnership between the public and private sectors. Indeed, the digital currencies 
powering the financial system of the future are likely to come in a variety of 
different versions. Some will, of course, be issued by central banks (what we 
currently call CBDC), but others may be issued by the private sector and backed 
by central bank liabilities. In fact, these two examples mirror the current system of 
central bank money (banknotes) and commercial bank money (deposits). 

 

1 Although concerns related to the “currency” status of CBDC have been raised by the IMF and others, the “CBDC” term will be used in 
this report, given its ubiquitous nature. Nonetheless, the author would like to thank Niall Coffey of Avoca Global Advisors (and formerly 
the Federal Reserve Bank of New York) for his suggestion to revise the term to central bank digital money (or CBDM).  
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As policymakers become more familiar with the pros and cons of issuing a digital 
currency (essentially the ~o¡), it’s natural that they will begin to turn their attention 
towards ov~ a digital currency could be issued.  However, before diving into the 
possible ways in which digital currencies could be implemented, it’s important to 
understand how money is currently created. 

 

Oykg{pun tvuk¡ pu {ok i|yyku{ z¡z{kt!
Understanding how money is currently created is vitally important when it comes 
to thinking about potential frameworks for creating money in the future. Although 
there are certainly many great resources available for learning about the creation 
of money, the work by Auer and Böhme  is particularly useful when thinking about 2

this concept with respect to the potential creation of digital currencies.  

 

When thinking about the creation of money, it’s helpful to assess the impact such 
issuance has on the balance sheets of the key stakeholders in the financial 
system. For example, Chart 1 highlights the impact that issuing physical banknotes 
has on the system.  To start, a central bank is responsible for issuing the physical 3

banknotes that people use on a daily basis (this can also be referred to as “cash” 
or “currency in circulation”). Once issued, these banknotes remain a liability of the 
central bank. 
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2 ��Auer, R and R Böhme (2020), “CBDC architectures, the financial system, and the central bank of the future”, VoxEU. 
3 Note: Charts 1-5, are based on the work of Auer and Böhme, and have been modified to include additional details. 
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Although the central bank issues banknotes, it typically does not distribute these 
notes to the end consumers. In a “two-tiered” financial system, the central bank 
issues banknotes and distributes them to commercial banks. The commercial 
bank effectively “buys” the banknotes, which appear as an asset on its balance 
sheet, and the central bank debits the commercial bank’s reserve account at the 
central bank equal to the amount of banknotes distributed. 

 

A commercial bank then makes these banknotes available to its customers, often 
through ATM machines. When a customer withdraws the banknotes from the ATM, 
the commercial bank debits that customer’s account at the bank by the amount of 
banknotes that were disbursed.  Importantly, even though the banknotes may 
have been obtained by consumers from their respective commercial bank, the 
banknote itself still remains a liability of the central bank. 

 
Central banks, however, are not the only ones that create money in today’s 
financial system. As Chart 2 illustrates, commercial banks also create money by 
loaning it into existence. Specifically, when a commercial bank agrees to loan a 
consumer money they credit the consumer’s deposit account with the loan 
amount. These deposits, which consumers often access through the use of a debit 
card, remain a liability on the commercial bank’s balance sheet, while the loans 
extended to consumers serve as an asset for the bank.  

 

In order to support the financial stability of the system, commercial banks are 
usually required to back up these deposit liabilities with reserves held at the 
central bank. These reserves, typically representing a small percentage of 
outstanding deposits, are used in case the commercial bank goes bankrupt.  4

!
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4 This is where  “fractional banking” originates, as the money created by commercial banks is backed up by a fraction of reserves held at 
the central bank. This is distinct from the idea of a “narrow bank”, where all deposits are backed up one-for-one by central bank reserves. 
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The current creation of money provides an important perspective with regards to 
the liability of money. Banknotes are issued by the central bank, and thus remain a 
liability of that institution. Meanwhile, commercial bank deposits are essentially 
private money partially backed up by central bank reserves. These distinctions are 
also represented in the current research focused on digital currencies. 

 
The most prominent is the idea of a central bank digital currency (CBDC). But the 
very definition of a CBDC requires that it be issued by a central bank to ensure 
that it remains a direct central bank liability. Of course, like private money today, 
there can also be privately-issued digital currencies that are backed-up by central 
bank liabilities. The following examples represent the most prominent options 
currently being discussed within the central banking community:  5

 
\|hspi ONPO!

The first option, and most straightforward one, would be for the central bank to 
issue a CBDC without any private sector involvement (as depicted in Chart 3). This 
is referred to as “Direct CBDC” by Raphael Auer (BIS), and essentially means the 
central bank would be directly responsible for all aspects of the CBDC, including: 
issuance, distribution, technology, customer service, and compliance. This option 
is referred to as “Public CBDC” throughout this document to highlight that all 
aspects of the CBDC are the responsibility of the public sector (e.g. central bank). 

 

Described as the “most radical departure from the existing system,” Auer and 
Böhme note such an architecture is unlikely to come to fruition as it “marginalises 
private sector involvement” and disintermediates the commercial banking sector. 

!
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5 Research by the BIS and IMF, as well as specific central banks, such as Banco Central do Brasil and the Bank of England, helped lay the 
foundation for ways digital currencies can be implemented. Please see John Kiff’s ��website�� for a comprehensive list of Retail CBDC 
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The second option would still result in a central bank-issued CBDC, but would also 
require private sector involvement to help with various aspects including: 
distribution, customer service, and technology development. Given the public and 
private sector involvement, this option is termed “Public/Private CBDC” in this 
document to highlight the public issuance and private distribution of the CBDC. 

 

There are different levels of public/private sector involvement being proposed. For 
example, the Bank of England (BOE) proposed a “platform model,” whereby the 
central bank issues the CBDC and maintains control of the core ledger, while 
private sector institutions, referred to as “Payment Interface Providers” by the 
BOE, are responsible for on-boarding customers and providing overlay services.   6

 

Under this option, also supported by Marcelo Prates  of Banco Central do Brasil, 7

consumers could have (pseudonymous) accounts directly with the central bank 
that would be facilitated by the Payment Interface Providers, which would be 
responsible for maintaining the full account profile of consumers on their 
respective networks. The BIS proposed a similar option, referred to as a “hybrid 
model”, which also has private sector involvement, but does not specifically 
advocate for consumers to have direct access to the central bank core ledger. 

 

Nonetheless, the defining feature of these variations is the public/private sector 
collaboration. Similar to how physical banknotes are currently issued (see Chart 1 
above), a public/private CBDC (as illustrated in Chart 4) would be issued by the 
central bank and made available to consumers through a wallet application or 
Application Programming Interface (API) developed by private sector firms. 
Importantly, CBDC in this option would remain a direct liability of the Central Bank. 
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6 Bank of England. “Central Bank Digital Currency: Opportunities, Challenges, and Design.”  March 2020. 
7 Prates, Marcelo. “The Big Choices when Designing Central Bank Digital Currencies.” ��Ovpujkzr��. October 2020. 
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