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ABSTRACT. Money was a centre of economic gravity from its incep  on. It evolved from gold to fi at currency, 
and now we face a new era of monetary evolu  on. Every step of development gives him new power to infl uence 
society by reaching more and more aspects of social life. With its infl uence were unknown risks and concerns to-
ward monetary systems fl exibility and sustainability.

Using a promise to pay as money (banknote) has several cri  cal legal and technical inconsistencies with the 
token-based CBDC system. One signifi cant limita  on is that promissory notes may not have a unique serial num-
ber like physical currency printed by central banks. In the modern hybrid monetary system where only cash has a 
unique serial number and banks’ electronic payments work on an account-based approach, the incompa  bility of 
promise to pay with real money is not visible widely. 

Overall, the role of frac  onal reserve banking and the money mul  plier in a token-based CBDC system will play 
a diff erent role than in tradi  onal banking systems, given the unique characteris  cs of digital tokens and the role 
of central banks in issuing and controlling them. 

By analysing these key aspects, this paper aims to provide a comprehensive understanding of the poten  al 
eff ects of CBDCs on frac  onal reserve banking. The fi ndings of this research will contribute to the ongoing discus-
sions and debates surrounding the adop  on and implementa  on of CBDCs, enabling policymakers, regulators, and 
banking ins  tu  ons to make informed decisions in this challenging era of digital currencies.
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INTRODUCTION

Central Bank Digital Currency (CBDC) has emerged 
as a signifi cant innova  on in the fi eld of monetary sys-
tems, raising important ques  ons about its poten  al 
impact on tradi  onal banking prac  ces, par  cularly 
frac  onal reserve banking. CBDC is a digital form of fi at 
currency issued and regulated by a central bank, pro-
viding a digital representa  on of a na  on's legal tender. 
As CBDCs gain trac  on worldwide, it becomes crucial 
to examine their poten  al eff ects on frac  onal reserve 
banking, a long-standing prac  ce that underpins the 
modern banking system.

SOME CRITICAL MISCONCEPTIONS 
ABOUT MONEY

To calibrate our consciousness about money as 
an economical category, we must clarify some cri  cal 
aspects of modern monetary architecture. First, we 
should explore how the money crea  on process works 
and how the quan  ty of money in the economy is de-
termined.

The vast majority of money held by the public takes 
the form of bank deposits. However, where the stock 
of bank deposits comes from is o  en misunderstood. 
One common misconcep  on is that banks act simply 
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as intermediaries, lending out the deposits that savers 
place with them. In this view, deposits are typically ‘cre-
ated’ by the saving decisions of households, and banks 
then ‘lend out’ those exis  ng deposits to borrowers, for 
example, companies looking to fi nance investment or 
individuals wan  ng to purchase houses (McLeay, Radia 
and Thomas, 2014).

Commercial banks play a crucial role in the money 
crea  on process. When you deposit money into a bank 
account, the bank does not simply hold onto your mon-
ey in a safe deposit box. Instead, the bank uses your 
deposit to make loans and investments, expec  ng that 
the loans will be paid back with interest and that the 
investments will generate returns.

When a bank makes a loan, it creates new money 
by promising to pay the borrower a certain amount. 
This promise takes the form of a bank deposit, which 
the borrower can use to make purchases or pay bills. In 
eff ect, the bank's promise to pay is accepted as a form 
of currency (Fig. 1).

When you use a credit card or write a check, you 
essen  ally transfer the bank's promise to pay from one 
person to another. The promise is backed by the bank's 
assets, including the loans and investments it has made 
with its deposits.

So, in a sense, money in a commercial bank account 

represents a promise from the bank to pay the account 
holder a certain amount upon request. The bank's as-
sets and reputa  on back this promise, which is widely 
accepted as a form of currency.

Another common misconcep  on is that the central 
bank determines the number of loans and deposits in 
the economy by controlling the quan  ty of central bank 
money — the so-called 'money mul  plier' approach 
(McLeay, Radia, and Thomas, 2014), (Carpenter, S, 
Demiralp. 2012).

It is a common misconcep  on that the central bank 
determines the quan  ty of loans and deposits in the 
economy. While the central bank plays an important 
role in regula  ng the money supply, it does not directly 
control the number of loans and deposits in the econ-
omy.

Commercial banks create money through frac  on-
al reserve banking, meaning they hold only a frac  on 
of their deposits in reserve and use the rest to make 
loans and investments. This process of money crea  on 
by commercial banks is a key driver of the money supply 
in the economy (see Fig.1). 

The commercial banks and only commercial banks, 
in other words, possess a widow’s cruse. And because 
they possess this key to unlimited expansion, they must 
be restrained by reserve requirements. Once it is done, 

FIGURE 1. Money creation by the aggregate banking sector making additional loans
SOURCE: Bank of England, Quarterly Bulletin 2014 Q1
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determining the aggregate volume of bank deposits is 
just a ma  er of accoun  ng and arithme  c: dividing the 
available supply of bank reserves by the required re-
serve ra  o (Tobin J, 1963) (see Table 1.).

The central bank can infl uence the money supply by 
se   ng interest rates, adjus  ng reserve requirements 
for banks, and engaging in open market opera  ons. For 
example, by lowering interest rates, the central bank can 
encourage more borrowing and lending, increasing the 
amount of money in circula  on. Similarly, by increasing 
reserve requirements, the central bank can limit the 
ability of banks to create money through lending. 

However, the central bank does not have direct con-
trol over the lending and borrowing decisions made by 
commercial banks, which are infl uenced by various fac-
tors such as economic condi  ons, the creditworthiness 
of borrowers, and market demand for loans. Therefore, 
while the central bank can infl uence the overall level of 
lending and borrowing in the economy, it does not deter-
mine the number of loans and deposits in the economy.

The emergence of Bitcoin and other cryptocurren-
cies has been a signifi cant development in the world 
of fi nance and technology. Since then, thousands of 
other cryptocurrencies have been created, each with 
its unique features and characteris  cs. Bitcoin and 
cryptocurrencies operate using a decentralized ledger 
technology called blockchain, which off ers secure and 
transparent transac  ons without the need for inter-
mediaries such as banks or payment processors. The 
decentralized nature has led to widespread interest in 
cryptocurrencies, with some people seeing them as a 
poten  al replacement for tradi  onal currencies and 

fi nancial systems. The emergence of cryptocurrencies 
has also led to the development of new fi nancial prod-
ucts and services, such as cryptocurrency exchanges, 
wallets, and investment funds. This has helped to in-
crease the accessibility of cryptocurrencies to a wid-
er audience, making it easier for individuals to invest 
in and use cryptocurrencies. An alterna  ve monetary 
system was born in front of the monetary authori  es’ 
eyes. Such development of the money order has led to 
increased interest in digital currencies and has prompt-
ed some central banks to explore the development of 
Central Bank Digital Currencies (CBDCs).

E CNY AND OTHER MONETARY EXPERIMENTS

China has been at the forefront of developing Cen-
tral Bank Digital Currencies (CBDCs), with the People's 
Bank of China (PBOC) conduc  ng successful pilot tests 
of its digital yuan or e-CNY.

In terms of policy implica  ons, there have been in-
tense discussions around the specifi c designs of CBDCs. 
First, there is the ques  on of whether the CBDC should 
be a wholesale instrument used for se  lement between 
fi nancial ins  tu  ons or a retail system where the CBDC is 
a central bank liability accessible to all consumers. Sec-
ond, if it is a retail system, there is the ques  on of wheth-
er the fi nancial system architecture should have the 
central bank interac  ng with the general public directly 
or whether the private sector (including banks) should 
handle all the customer-facing ac  vi  es. Third, there are 
ques  ons about what would be permissible in crea  ng 

TABLE 1. Forms of money

SOURCE: The Economists’ Voice. 2019; 20190033
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CBDC, with diff erent features resul  ng in diff erent impli-
ca  ons on monetary policy eff ec  veness and fi nancial 
stability overall. (Allen a, Xian Gu b, Jag  ani J, 2022).

Tradi  onal central bank money has three major 
func  ons, i.e. payment, pricing and investment. Hence, 
a general CBDC is also expected to serve as an almost 
cost-free medium of exchange, a stable account unit and 
a safe store of value under ideal condi  ons. However, the 
e-CNY, which has been more famous as the 'Digital Cur-
rency Electronic Payment', will only focus on facilita  ng 
payment at the current stage and aims at replacing cash 
in circula  on rather than bank deposits or other fi nan-
cial investment products. For the PBC, payment would 
only be the fi rst and rela  vely conserva  ve step, and the 
e-CNY will play a more momentous role in pricing and 
investment in the future. (Li Sh & Huang Y, 2021).

The monetary architecture of the e-CNY, China's 
digital currency, is based on a two-  er system. The Peo-
ple's Bank of China (PBOC) issues the e-CNY to commer-
cial banks, distribu  ng the currency to their customers.

Individuals and businesses can store the e-CNY in 
digital wallets accessed through mobile phones or oth-
er electronic devices. The wallets are linked to users' 
bank accounts and can be used to make payments and 
transfers.

E-CNY transac  ons are conducted through a digital 
payment system designed to be fast, secure, and reli-
able. The system uses QR codes and other forms of dig-
ital payment to facilitate transac  ons, and each trans-
ac  on is recorded on a decentralized ledger maintained 
by the PBOC.

The e-CNY is designed to be a "two-  er" digital cur-
rency, which means that it is issued by the central bank 
but distributed by commercial banks. This system is in-
tended to ensure that the e-CNY is widely accepted and 
can be easily integrated into exis  ng fi nancial systems.

One poten  al advantage of the e-CNY's architecture 
is that it provides a way to digi  ze China's fi nancial sys-
tem without disrup  ng exis  ng structures. By working 
within the framework of China's exis  ng banking sys-
tem, the e-CNY can be integrated with other digital pay-
ment pla  orms and fi nancial services.

In 2015, the Dutch central bank developed a block-
chain-based CBDC prototype, DNBcoin/Dukaton. The 
fi rst version of DNBcoin was adapted from the Bitcoin 
blockchain and focused on sustainability in the pay-
ments system. Then Dutch central bank tested diff erent 
consensus and valida  on mechanisms in the subse-
quent four blockchain prototypes. Finally, Dutch Central 

Bank concluded that blockchain technology could not 
be an op  on for fi nancial infrastructures for its limita-
 ons on capacity, effi  ciency and certainty of payment. 

Unfortunately, there are no public technology details on 
the Dukaton project (Zhang T, Huang Z, 2021).

The United States and the European Union have 
been exploring the possibility of developing their own 
Central Bank Digital Currencies (CBDCs). However, the 
projects are s  ll in the early stages, and no concrete 
plans have been announced yet.

In the United States, the Federal Reserve has been 
studying the poten  al benefi ts and risks of CBDCs and 
has researched and tested various technologies and de-
signs. However, no decision has been made yet about 
the future development of a CBDC.

In the European Union, the European Central Bank 
(ECB) has also been studying the poten  al benefi ts and 
risks of CBDCs. The ECB has launched a public consulta-
 on on the possible introduc  on of a digital euro and 

has also conducted experiments to test the technical 
feasibility of a CBDC.

CBDC monetary system has some varia  ons and dif-
ferences, especially when discussing the monetary ar-
chitect. For a be  er understanding, we have to explore 
all possible variants and their characteris  cs.

RETAIL OR WHOLESALE CBDC

Retail CBDCs are designed for everyday retail trans-
ac  ons between individuals and businesses. As a result, 
the monetary architecture of retail CBDCs is designed to 
ensure that they are accessible, effi  cient, and secure for 
the general public. Retail CBDCs are typically designed 
to be held in digital wallets accessible through mobile 
devices, computers, or other electronic devices. Com-
mercial banks or other authorized intermediaries may 
issue digital wallets and be linked to tradi  onal bank 
accounts or other payment systems. The central bank 
would issue and manage the retail CBDC, which the cen-
tral bank's reserves would back.

Wholesale CBDCs, on the other hand, are designed 
for large-value and interbank transac  ons. The mon-
etary architecture of wholesale CBDCs is designed to 
ensure that they are effi  cient, secure, and scalable for 
use in large fi nancial transac  ons. Wholesale CBDCs 
are typically designed to be held in digital wallets ac-
cessible through a secure network of fi nancial ins  tu-
 ons, including central banks and commercial banks. 
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The wallets may be issued by the central bank or other 
authorized intermediaries and would be used to se  le 
large-value fi nancial transac  ons in real-  me. The cen-
tral bank would issue and manage the wholesale CBDC, 
which would back the bank's reserves.

Overall, the monetary architecture of retail and 
wholesale CBDCs refl ects their diff erent intended use 
by cases, with retail CBDCs designed for everyday re-
tail transac  ons and wholesale CBDCs designed for 
large-value and interbank transac  ons.

In the indirect CBDC architecture (top panel), this is 
done indirectly, and an ICBDC in the hands of consum-
ers represents a claim on an intermediary. In the other 
two architectures, consumers have a direct claim on the 
central bank. In the direct CBDC model (centre panel), 
the central bank handles all payments in real-  me and 
thus keeps a record of all retail holdings. The hybrid CBDC 
model (bo  om panel) is an intermediate solu  on provid-
ing for direct claims on the central bank while interme-
diaries handle real-  me payments. In this architecture, 
the central bank retains a copy of all retail CBDC holdings, 
allowing it to transfer holdings from one payment service 
provider to another in the event of a technical failure. 
All three architectures allow for either account – or to-
ken-based access (Auer R, Böhme R, 2020).

TOKEN BASED OR ACCOUNT BASED CBDC

The monetary architecture of a token-based or ac-
count-based CBDC will diff er from the chosen approach.

In a token-based CBDC system, the central bank 
would issue and manage the digital tokens. The tokens 
would be designed to represent a certain denomina  on 
of CBDC, similar to physical cash. These tokens would 

be stored in digital wallets accessible through electronic 
devices, such as mobile phones or computers. Transac-
 ons would be conducted by transferring tokens direct-

ly between wallets, with each token being linked to a 
unique iden  fi er to ensure its authen  city and prevent 
counterfei  ng.

In contrast, an account-based CBDC system would 
link the CBDC to specifi c accounts held by individuals 
or businesses. These accounts would be similar to tra-
di  onal bank accounts that store and transfer CBDC. 
Transac  ons would be conducted by transferring CBDC 
between accounts, with each transac  on being record-
ed and linked to specifi c account iden  fi ers to ensure 
transparency and traceability (see Table 2.).

The monetary architecture of a token-based or ac-
count-based CBDC would have diff erent implica  ons 
for factors such as privacy, security, and scalability. To-
ken-based CBDCs may provide greater anonymity and 
privacy for users, as transac  ons would not be  ed to 
specifi c accounts. However, they may also be more sus-
cep  ble to fraud and counterfei  ng. Account-based 
CBDCs would provide greater transparency and trace-
ability but may also raise concerns about data privacy 
and surveillance. Addi  onally, account-based CBDCs 
may require a more complex infrastructure to ensure 
account-based transac  ons' secure and effi  cient man-
agement.

A general-purpose variant (i.e. a CBDC available to 
the public) can be based on tokens or accounts. This 
would be widely available and primarily targeted at re-
tail transac  ons (but would also be available for broad-
er use). A token-based variant would resemble a type of 
"digital cash", which could be distributed diff erently to 
a more direct account-based variant to the public (Boar 
C, Holden H and Wadsworth A, 2020).

TABLE 2. Key design features of central bank money

SOURCE: SUERF Policy Note. Issue No 66, April 2019
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In a modern globalized world where one of the key 
func  ons of money is to support interna  onal trade, 
the cri  cal ques  on about CBDC is whether it could be 
a be  er alterna  ve to the exis  ng monetary system.

CBDC AS INTERNATIONAL MONETARY 
UNIT  CHALLENGES AND OPPORTUNITIES

Central Bank Digital Currencies (CBDCs) have the 
poten  al to be used as an interna  onal monetary unit. 
This means they could be used as a global reserve cur-
rency or a means of exchange in interna  onal transac-
 ons. However, several challenges must be overcome 

before CBDCs become an interna  onal monetary unit.
One of the key challenges is the need for global co-

opera  on and coordina  on among central banks and 
fi nancial ins  tu  ons. Diff erent countries have diff erent 
regulatory frameworks and priori  es, which could make 
it diffi  cult to establish a globally accepted CBDC.

Another challenge is establishing a system of ex-
change rates for CBDCs. Currently, there is no agreed-up-
on exchange rate system for CBDCs, which could make it 
diffi  cult to use them as a means of exchange in interna-
 onal transac  ons.

There are also concerns about the poten  al impact 
of CBDCs on the tradi  onal banking system. If CBDCs 
are widely adopted, they could lead to bank disinterme-
dia  on, where banks are bypassed in fi nancial transac-
 ons. This could poten  ally lead to a loss of profi tability 

for banks, which could have nega  ve consequences for 
the overall stability of the fi nancial system.

For CBDCs to be used as an interna  onal monetary 
unit, there would need to be a clear regulatory frame-
work to address concerns related to privacy, security, 
and illicit ac  vity.  

Addi  onally, there would need to be a system in 
place to ensure that CBDCs can be used in a way that is 
transparent and benefi cial for all users.

Overall, while the use of CBDCs as an interna  onal 
monetary unit presents both opportuni  es and chal-
lenges, it has the poten  al to signifi cantly transform the 
global fi nancial system and increase fi nancial inclusion, 
transparency, and effi  ciency.

So, CBDC in the current stage is an issue of the local 
economy. It could be a crucial point for banking, espe-
cially from a money-crea  on point of view.

FRACTIONAL RESERVE BANKING IN TOKEN
BASED CBDC MONETARY ENVIRONMENT

Frac  onal reserve banking and the money mul  plier 
are concepts closely related to tradi  onal banking sys-
tems where physical currency is used. In a token-based 
CBDC monetary system, frac  onal reserve banking may 
not apply in the same way as tradi  onal banking.

Frac  onal reserve banking is a system where banks 
keep only a frac  on of the deposits they receive as re-
serves and lend out the rest. This allows banks to cre-
ate new money through the process of lending, and the 
amount of new money created is determined by the 
monetary mul  plier. The monetary mul  plier is the ra-
 o of the money created through lending to the amount 

of reserves held by banks.
There are three main economic diff erences be-

tween the special case of a monetary deposit and a 
monetary loan. First, the monetary loan contract ex-
changes present goods and future goods. The borrow-
er receives monetary units now and will pay the lend-
er monetary units in the future. In contrast, there is 
no exchange of present goods for future goods in the 
monetary deposit contract. Depositors do not give up 
the availability of the monetary units but retain the 
right to withdraw them on demand (Bagus, Howden, 
Block 2013).

In a token-based CBDC system, the tokens are digi-
tal units issued by the central bank and held directly by 
individuals or ins  tu  ons. Banks do not need to hold 
reserves or create new money through lending. Instead, 
the central bank can directly control the money supply 
by issuing or withdrawing tokens as needed.

In a free-market economy, where there is no frac-
 onal reserve banking prac  ce, the source of credit re-

sources is saving, temporarily free money funds, which, 
through the banks as the mediators, fl ow from the sav-
ings holders to business operators in the form of loans. 
The existence of savings is, on the one hand, the means 
for obtaining credit resources for business, and on the 
other hand, the indicator of the existence of addi  onal 
demand, which should provide support for economic 
growth, as well as the applica  on of the addi  onal issue 
(Khidasheli M, 2022).

Using a promise to pay as money (banknote) has 
several cri  cal legal and technical inconsistencies with 
token-based CBDC systems. Using promissory notes, 
such as banknotes and other payment instruments, as 
a form of money has been a common prac  ce through-
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out history. However, their use as a monetary unit is 
subject to various limita  ons and risks.

One signifi cant limita  on is that promissory notes 
may not have a unique serial number like physical cur-
rency printed by central banks. This lack of unique iden-
 fi ca  on can make it diffi  cult to track and verify the 

authen  city of promissory notes. In the modern hybrid 
monetary system where only cash has a unique serial 
number and banks' electronic payments work on an ac-
count-based approach, the incompa  bility of promise 
to pay with real money is not visible widely. 

In addi  on, promissory notes as a form of money 
are subject to legal and regulatory considera  ons. The 
issuance and use of promissory notes are subject to var-
ious laws and regula  ons, which can vary by jurisdic-
 on. This can create addi  onal costs and complexi  es 

for issuers and users of promissory notes.
In conclusion, while promissory notes have been 

used as money throughout history, their limita  ons and 
risks must be carefully considered. All bank panics and 
fi nancial crises (boom and bust) result from unbaked 
credit expansions. In the end, as in 2008, central banks 
must exchange this credit money (promises to pay) with 
real ones through diff erent monetary easing programs.

Monetary interven  ons implemented for the econ-
omy's stability distort the impact of market forces on 
the economy, causing the postponement of the crisis 
consequences and not their neutraliza  on (Khidasheli 
M, Chikhladze N 2019).

In conclusion, using tokens in a CBDC system cre-
ates a more transparent and accountable monetary sys-
tem, where the crea  on and circula  on of new tokens 
are  ed directly to reserves held on the blockchain. 
This makes it virtually impossible for banks to engage 
in frac  onal reserve banking prac  ces without proper 
oversight and regula  on. Furthermore, token-based 
CBDC systems have the poten  al to increase fi nancial 
inclusion and accessibility, making it easier for individ-
uals to transact and exchange value without relying on 
tradi  onal banking systems.

CONCLUSIONS 

Frac  onal reserve banking and the money mul  -
plier are closely related to tradi  onal banking systems 
where physical currency is used. In a token-based CBDC 
monetary system, frac  onal reserve banking may not 
apply in the same way as tradi  onal banking.

In a token-based CBDC system, where digital cash 
is represented by tokens on a blockchain network, frac-
 onal reserve banking becomes virtually impossible. 

This is because each token on the blockchain is a unique 
unit of value that cannot be duplicated or created out 
of thin air.

Unlike in tradi  onal frac  onal reserve banking, 
where banks can create new money by lending out a 
por  on of their deposits, crea  ng new tokens in a CBDC 
system would require actual reserves to be deposit-
ed and held on the blockchain. In other words, banks 
would be unable to create new tokens without having 
the reserves to back them up.

Using tokens in a CBDC system creates transparen-
cy and accountability not present in tradi  onal banking 
systems. Each token on the blockchain represents a spe-
cifi c amount of value  ed directly to the reserves held 
by the issuing authority. This means that the crea  on 
and circula  on of new tokens can be easily tracked and 
verifi ed, making it diffi  cult for banks to engage in frac-
 onal reserve banking prac  ces without proper over-

sight and regula  on.
Token-based CBDC systems also have the poten  al 

to increase fi nancial inclusion and accessibility. With 
each token represen  ng a specifi c unit of value, it be-
comes easier for individuals to make transac  ons and 
exchange values without relying on tradi  onal banking 
systems. This can be par  cularly benefi cial for individu-
als who may not have access to tradi  onal banking ser-
vices, such as those living in remote or underdeveloped 
areas.

However, in some token-based CBDC systems, banks 
may s  ll have a role in providing services such as cus-
tody, payment processing, and lending. In these cases, 
frac  onal reserve banking may s  ll apply, but the mon-
ey mul  plier would be determined by the central bank's 
issuance of tokens rather than by banks' reserves.

Overall, the role of frac  onal reserve banking and 
the money mul  plier in a token-based CBDC system will 
depend on the specifi c design and implementa  on. It is 
likely that these concepts will play a diff erent role than 
they do in tradi  onal banking systems, given the unique 
characteris  cs of digital tokens and the role of central 
banks in issuing and controlling them. 
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