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ABSTRACT, 
Central Banks all over the world have started examining the concept of Central Bank 
Digital Currencies (CBDC). The specifics on the topic are still highly uncertain, such as 
the possible designs for CBDC, its impact on commercial banks and bank lending, the 
effects on monetary policy and the possible use as a monetary tool. This paper examines 
these topics and provides a literature review of recent scientific literature. Literature from 
multiple central banks, financial institutions, leading economists, but also student theses 
are included in this research. By conducting this literature review, it came to light that 
many different designs are possible when contemplating CBDCs. The impact on banks is 
strongly dependent on the design that is chosen by the central banks. An attractive digital 
currency may have big implications for the banking sector. There are also methods found 
to reduce the impact on commercial banks, considering the important role that banks play 
in the economy. The impact on monetary policy remains uncertain, though an enrichment 
of the monetary toolkit is possible with the introduction of CBDC. First, the key concepts 
of CBDC are discussed. Secondly, an overview of different design options in various 
literature is provided. Thirdly, the effects on commercial banks and bank lending are 
examined. After examining the effects on commercial banks, the effect on monetary policy 
is discussed. 
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1. INTRODUCTION 
A Central Bank Digital Currency (CBDC) ‘is a digital payment 
instrument, denominated in the national unit of account, that is 
a direct liability of the central bank’ (BIS, 2020). CBDCs have 
four characteristics. 1) The currency is issued by the central 
bank and is a liability of the central bank (Ozili, 2022), 2) the 
currency is emitted digitally, 3) the currency gains acceptance 
because of its status as legal tender (L Tyree, 2021) and 4) the 
digital currency could be used as a monetary policy tool 
(Davoodalhosseini et al., 2020). 

Digital currencies can be seen as the successor of cash, since 
they are both variants of central bank liabilities (Boonstra & 
Van Goor, 2020b). CBDCs and commercial bank money differ 
in their liability structure. CBDCs are liabilities of the central 
bank, while bank accounts represent liabilities of commercial 
banks. A digital form of public money was already discussed in 
the 1980s (Guo et al., 2022).  

The financial crisis of 2008 revealed the risks of fractional 
reserve banking (S Musgrave, 2014). The bursting of the 
housing bubble in 2007 in the United States, followed by the 
collapse of Lehman Brothers and AIG, triggered a worldwide 
recession in 2008. The crisis prompted critics to scrutinize the 
contemporary banking system and sparked discussions around 
the concept of a full-reserve bank (Etzrodt, 2018). The 
Netherlands experienced a debate about a full-reserve bank in 
2015. That year, a citizen’s initiative raised the idea to 
introduce a private full-reserve bank, but the initiative failed to 
get a licence that excluded the bank from the deposit guarantee 
scheme (Van Der Linden, 2020).  

The Dutch politician Mahir Alkaya introduced the idea of a 
public full-reserve bank that would be owned by the 
government. According to Alkaya, the introduction of a public 
full-reserve bank would cause the end of an era in which a 
system has private profits, but public losses. CBDCs have no 
counterparty risk and may act as a ‘safe haven’ (Van Oordt, 
2022). Though the public full-reserve bank has not been 
established, CBDCs may fulfil Alkaya’s desire for a public safe 
haven, acting as an alternative for regular bank accounts. 

Even though central banks are now investigating and piloting 
the possibilities of CBDCs, the idea of digital currencies has 
not always been embraced by central banks. In the annual 
report of the Dutch central bank in 2017, the bank was not in 
awe of the new currency; ‘The introduction of CBDC would 
create an asset that competes with government bills and notes, 
and guaranteed bank deposits’ (De Nederlandsche Bank, 2017). 
The Dutch central bank had concerns about potential bank 
displacements in the event that a central bank digital currency 
was embraced by a large number of people and gained 
widespread popularity. Furthermore, it would erode an 
essential source of bank funding, making funding more costly 
and undermining a bank’s lending capacity. The national bank 
reached the conclusion that the arguments opposing the 
issuance of central bank digital currency outweighed the 
arguments in favour. As a result, the bank adopted a critical 
position in the ongoing discussion regarding the potential 
implementation of a CBDC. 

2017 was the year of a major upswing in the crypto market 
(Arslanian & Fischer, 2019). In 2018, Facebook announced 

plans to put forward a particular digital currency issuance with 
the same design features as stablecoins and with the potential 
of becoming a widely accepted means of payment, called the 
‘Libra’ (Tercero-Lucas, 2020). Due to its large customer base, 
the Libra was seen as a competitor for both commercial and 
central banks (Chaum et al., 2021). This led to speculations that 
the introduction of the Libra led to the revised stance of central 
banks and initiated accelerated CBDC efforts (Kim, 2020; 
Chorzempa, 2021). The big potential of the Libra, along with 
the increasing prominence of cryptocurrencies,  prompted 
central banks to delve into the realm of CBDC (De 
Nederlandsche Bank, 2020; Scharnowski, 2022).  

Central banks all over the world have now started researching 
and piloting CBDCs (Kosse, 2022). CBDCs have already been 
adopted by various central banks, such as the central bank of 
Nigeria (Ozili, 2021). CBDC has also been launched in the 
Bahamas (Alonso et al., 2021). Many other central banks, 
including the European Central Bank (ECB), the Federal 
Reserve (FED) and the Bank of England are still in the research 
and development phase. The availability of public and private 
currencies on the market can provide an element of choice to 
consumers (Coulter, 2023). 

The impact of CBDCs on the economy is still a subject of 
thorough research. Many topics are still uncertain. What are the 
different design options for the CBDC? How could CBDCs 
change the role of central and commercial banks? Does CBDC 
have an impact on monetary policy? This paper will provide a 
literature review of these topics and will mainly focus on the 
European context, though research conducted outside of 
Europe is also relevant. This paper will first provide an 
overview of the core concepts for CBDCs to explore different 
design options for the digital currency. Secondly, proposed 
designs in different papers are examined. thirdly, the problem 
of bank disintermediation is discussed. After that, the impact 
on monetary policy will be addressed. Finally, a personal 
assessment will be provided, as well as a conclusion. 

2. METHODOLOGY 
This literary review will research what design options there are 
for CBDCs and how the design options will affect commercial 
and central banks. For this research, a great variety of literary 
sources is included, ranging from position papers of central 
banks such as the ECB and the FED, to papers from the BIS,  
papers from economic journals, various reports written by 
research institutes and books written about economic topics. 
Since this paper is a literary review, it would not suffice to only 
focus on the literature of central banks. Much of the literature 
is found by using Scopus, Google Scholar, Arxiv and SSRN. 
The key concepts explore the fundamental theories of the 
subject. Theories of money are included, together with concepts 
for CBDC designs. After that, the creation of money is 
addressed, first by commercial banks and finally by central 
banks. 

3. KEY CONCEPTS 
This part describes the theoretical fundamentals of the thesis. 
In order to understand CBDCs, one must also understand what 
money actually is. This part examines different theories of 
money, together with how money is created. 



3.1 Money  
Money is a broad concept and can be defined in many different 
ways. The IMF defines money as anything that can be used as 
a unit of account, a store of value and as a medium of exchange 
(IMF, 2012). In order for something to properly function as 
money, it needs general acceptance (Orléan, 1992). Many 
different objects have been used as money, such as cigarettes in 
Prisoner of War camps, for example (Burdett et al., 2001). In 
the USA, several states used tobacco as a standard of money 
(Davies, 1994). In these states, the quality of the money 
deteriorated, because people smoked the high quality tobacco 
and used the tobacco of poor quality to pay their bills. The 
phenomenon that people tend to hoard the money with high 
intrinsic value and pay with lower value money is known as 
Gresham’s law (Boonstra, 2020). Gold also had a wide 
presence as a money standard. After the fall of the Bretton 
Woods system, money is fiduciary and is not backed by gold 
anymore (Knafo, 2006). 

Riksbank (2018) distinguishes three theories of money; 
metallism, chartalism and functionalism. The gold standard is 
an example of metallism, since money was backed by gold. 
There have also been silver or parallel standards (Vanthoor, 
2003). Chartalism states that money has value because of its 
status as legal tender. Money does not need to be issued by the 
state to have value, the value is derived from its general 
acceptance. Functionalism states that money must fulfil a 
certain amount of functions. It needs to act as a means of 
payment. It must also have a common standard of value. The 
last condition is that it should maintain value. Functionalism 
resembles the definition of the IMF and is the current most 
accepted theory of what money is.  

3.2 CBDC 
Many different design options are available when 
contemplating CBDCs. One example is the choice between an 
account-based CBDC and a token-based CBDC (Bordo & 
Levin, 2017). The central bank could choose to issue tokens 
that would circulate electronically among private individuals 
and firms and that might only rarely be redeposited back at the 
central bank. In a token-based transaction, the validity of a 
token is checked (H. M. Kim, 2023). Many cryptocurrencies 
are examples of tokens, though some research points to the 
ambiguities of cryptocurrencies (Garret et al., 2020; Milne, 
2020). A. Lee (2020) argues that the exchange of tokens 
between individuals eventually led to the use of accounts to 
decide ownership and to facilitate transactions. Thus, when 
money is transferred between accounts of an intermediary, the 
currency is defined as an account-based digital currency. If an 
account-based CBDC is the chosen design, the accounts can 
either be held directly at the central bank, or at intermediaries, 
such as commercial banks or other financial institutions 
(Beniak, 2019). Paper bills are examples of tokens, money on 
a bank account is an example of account-based money. 

Another example of a difference in design options is the 
possibility to be remunerated. The interest rate that the CBDC 
in such case is bearing can be set at the policy rate of the central 
bank, but could also be set below the policy rate (George et al., 
2021). Central banks could also choose to design a CBDC that 
bears no interest (Toraman, 2022; Agur et al., 2021). An 
interest-free design makes the design of CBDC more 

reminiscent of cash, since cash is interest-free as well. If the 
CBDC is remunerated, this could have implications for the 
banking sector, since central banks may start competing with 
commercial banks (Schwarz, 2023). 

Furthermore, it is important to distinguish between a wholesale 
CBDC, which is only kept and used by banks and financial 
institutions, and a retail CBDC, which can be used by a large 
customer base (A. Opare & Kim, 2020; Auer, 2020). Calle and 
Eidan (2020) argue that the primary purpose of a wholesale 
CBDC is to enable banks to settle debts among themselves and 
could provide faster settlements of payments. A retail CBDC is 
found to reduce the costs of cash management (Morales-
Resendiz et al., 2021). A retail CBDC may also mitigate 
negative effects of the declining use of cash (Baeriswyl et al., 
2021). If a CBDC is introduced, the central bank will remain in 
control over the money supply, even if cash diminishes in the 
future.  

The use of CBDCs households could be restricted by placing 
caps on the CBDC accounts. This is likely in a situation where 
CBDCs could possibly displace current intermediaries or in a 
situation of a bank run (Wenker, 2022). The displacement and 
disintermediation of banks will be analysed in section five.  

3.3 Banks and debt 
Banks play a very important role in the money supply. Whereas 
central banks create money by printing paper bills and minting 
coins, commercial banks create money by creating loans 
(Boonstra, 2020). Money can be divided into several money 
aggregates, where M0 is the monetary base. M1, M2 and M3 
are wider definitions. M1 includes demand deposits, M2 
includes ‘near monies’ that can be made liquid easily. M3 
includes repurchase agreements and shares in money market 
funds. Money created by commercial banks contributes to M1, 
M2 or M3. The central bank is responsible for M0. Paper bills 
only contribute 7% of the M3 aggregate (Stellinga et al., 2021). 
The relationship between the money aggregates, and thus the 
amount of money that banks create, is known as the multiplier. 
A great fraction of the money is created by commercial banks. 
Commercial banks, therefore, play a pivotal role in the money 
supply. 

Bank disintermediation means that the share of bank deposits 
drops in favour of other holdings. This would happen if bank 
customers exchange bank deposits for CBDCs en mass. The 
intermediation capacity of banks will then be affected. This 
could have implications for the creation of debt and the cost of 
borrowing. CBDCs may therefore have a big impact on 
commercial banks. 

3.4 Monetary policy 
Different central banks have different objectives. Some central 
banks aim at certain inflation targets, whereas others strive for 
a stable exchange rate. China’s monetary policy was long 
focused on keeping a stable exchange rate to the dollar 
(Morrison & Labonte, 2012). The FED has a dual mandate and 
should not only ensure price stability, but should also aim for 
maximum employment (Thornton, 2012). The goal of the ECB 
is maintaining price stability, which used to be defined as an 
annual inflation of below, but close to 2%. Recently, this 
objective has been changed and is now at 2% annual inflation 
(Bottone et al., 2022).  



To reach this objective, a variety of monetary tools is available 
to the ECB. The primary tool is the set of interest rates 
(European Central Bank, 2021b). The rate on the main 
refinancing operations is the rate that banks pay on short-term 
funds borrowed from the central bank. The rate on the deposit 
facility is the rate that the central bank pays to commercial 
banks for short-term deposits. This rate is lower than the rate 
on main refinancing operations. Finally, there is the rate of the 
marginal lending facility, which offers overnight credit to 
banks. This rate is higher than the rate on main refinancing 
operations. As of June 21, the deposit rate is at 3,50%, the 
refinancing rate is at 4% and the marginal lending rate is at 
4,25% (European Central Bank, 2023e). 

The ECB also has other tools, such as open market operations, 
which is a tool to provide liquidity support to the financial 
sector in times of distress (Da Silva, 2022). Reserve 
requirements also function as a monetary tool. Stricter reserve 
requirements act as a tool to tighten monetary policy (Federico 
et al., 2014). This is because it obliges banks to maintain higher 
reserves. Banks decrease lending in such cases. 

From 2014 onwards, the ECB engaged in more unconventional 
methods. This included Quantitative Easing (QE). In these 
operations, government and corporate bonds were bought 
through commercial banks, enlarging the reserves of 
commercial banks (Boonstra, 2020). Fratzscher et al. (2016) 
found that QE not only lowered bond spreads, it also boosted 
equity prices. The expansionary policies of the central bank 
have also led to increasing prices of properties, commodities 
and stocks (Huston and Spencer, 2016; Jawadi et al., 2017).  

QE aimed at ensuring stable inflation in times when fears for 
deflation surged (Böhl et al., 2020). QE played a role in 
stabilizing the markets just as yield spreads within the 
Eurozone began to rise (Afonso & Jalles, 2019). Original 
economists of the Austrian School of Economics have pointed 
to the excessive rise in the relative price of capital goods if the 
interest rate was set below the neutral rate. Modern views on 
the topic have linked asset-price inflation to the concept of 
malinvestments (Brown & Pollock, 2015). 

Negative interest rates would also be considered an 
unconventional tool. However, central banks now have 
difficulties with setting interest rates far below zero. This is 
because people will then benefit from exchanging deposits into 
cash, which bears no interest. This is known as the Effective 
Lower Bound (ELB) (De Fiore & Tristani, 2018).  

4. DIFFERENT DESIGN OPTIONS IN 
THE LITERATURE 
Different research papers assume different CBDC designs. 
Already in 2018, the BoE wrote a staff working paper in which 
a possible CBDC had four core principles (Kumhof & Noone, 
2018). In their paper, the CBDC would pay an interest rate that 
could be adjusted, which was the first of four principles. The 
second principle contained a separation between CBDC and a 
bank’s reserves, to eliminate the risk of a ‘run by the back 
door’, which could occur if customers collectively transferred 
their deposits into CBDC. Complementary to the second 
principle, the third principle ruled out the obligation of 
commercial banks to convert deposits into CBDC, since this 
would have implications for financial stability. The fourth 

principle is that the central bank only issues CBDCs if they are 
exchanged for assets, such as government bonds. This is to 
reduce the risk of bank disintermediation. 

Bindseil (2020) examines a retail CBDC and explores two 
technical options. The first design is an account-based CBDC. 
Though the accounts could be held directly at the central bank, 
third parties would ensure increased efficiency. A project of the 
Bank of England also found that a public-private partnership 
would facilitate retail payments (Bank of England, 2023). The 
project put forth a two-tier model where the central bank would 
be responsible for issuing the currency and providing the ledger 
infrastructure. Subsequently, private entities facilitate 
payments and offer user services like digital wallets. 

Alternatively, the second option that the research of Bindseil 
examines entails a token-based CBDC that provides a lot of 
privacy. In such a case, the CBDC would likely circulate 
through a decentralised ledger (Bhawana & Kumar, 2021). In 
this case, there is no central ledger, which gives the possibility 
of anonymous payments. The research of Bindseil refers to the 
research of Berentsen and Schär (2018) to point out that the 
latter design increases the opacity of the payments and that a 
token-based CBDC makes money laundering easier. 

In an opposing view, Armelius (2021) states that the account 
versus token-based distinction is not relevant when designing a 
CBDC that resembles cash. For token-based CBDCs, as well as 
for account-based CBDCs, a remote ledger is required for 
transactions. This is also the case for token-based CBDCs 
because tokens are typically stored in a remote location and 
because a double spending problem may arise if no remote 
ledger exists. The research, therefore, does not see a major 
difference in terms of peer-to-peer functionalities, offline 
transactions and anonymity. 

This has again been opposed by Chaum et al. (2021), who state 
that the choice between tokens or accounts is relevant, since a 
cash-like CBDC with a high degree of privacy is only possible 
if the digital currency is introduced in the form of a token. 
Accounts are held at an intermediary and carry information 
about all transactions involving the account. Tokens, on the 
other hand, carry information on the value and the issuer of the 
token. Full anonymity is only possible in the form of a token. 

Bindseil (2020) also points out that CBDC holdings may have 
a tiered remuneration, which is the case when interest paid on 
the deposit is nonlinear and when different tiers of a deposit 
bear different interest rates. Suppose that, for example, a 
customer has a CBDC account of €50.000. CBDCs can be 
designed in such a way that the first €30.000 does not pay 
interest, whereas the remaining €20.000 bears a negative rate to 
disincentivise larger holdings. Instead of the deposit amounts, 
transactions can also be tiered for privacy concerns. 
Transactions could be divided into low-tiered and high-tiered 
transactions, according to which a certain amount of privacy is 
granted (The White House, 2022).  

In the pilot report of the Swedish central bank, the Riksbank 
(2021) explored the option of a token-based e-krona. The 
distribution model of the pilot is similar to the distribution of 
cash in terms of roles and responsibilities. In their model, the 
Swedish central bank points out that the central bank is the only 
issuer of the e-kronor. The central bank maintains a relationship 



with parties that distribute the kronor to their customers. The 
distributing parties, also called participants, run their own 
nodes in the model and verify the transactions. Participants 
check whether the token of the transaction has been issued by 
the central bank and has not been used in previous transactions. 
After the transaction, the participant creates two new tokens; 
one token with the remaining value of the payer’s account and 
one token that represents the value of the payee’s account after 
the payment. 

In the second pilot phase, the Riksbank also explores the option 
of a central database by introducing the possibility of an alias 
to make CBDCs more user-friendly (Riksbank, 2022). In 
Sweden, the app Swish already allows users to address bank 
accounts by using telephone numbers, which is easier than 
addressing accounts by the underlying account number. A 
CBDC account could also be linked to names or QR codes. An 
alias would make the use of CBDC easier, but also comes with 
a centralised database. This also begs the question which party 
is then responsible for managing the data. The Riksbank, 
therefore, also explores a decentralised way of using aliases, 
but stresses the complexity of such a structure. 

In their report of 2022, The Riksbank also differentiates 
between two methods of storing tokens for its e-krona: either 
on the e-krona network or on a local device like a mobile phone. 
Based on the pilot, storing tokens on the local device would 
offer users a CBDC experience that closely resembles cash and 
enables the possibility of offline payments. However, the 
possibility of successful forgery is higher if devices are 
developed that allow for offline payments (Chaum et al., 2021). 
If tokens are stored on the network, Riksbank (2022) points out 
that more functionalities are available and that a lost or broken 
device does not mean that the users have lost the money.  

The Riksbank has a positive stance towards programmability if 
transactions can be made programmable, for example in the 
case of Delivery versus Payment (Riksbank, 2023). The 
Riksbank uses an example in which a customer buys a car from 
a car dealer. The parties that participate in the transaction may 
prefer an option to automatically fulfil the transaction if both 
parties have fulfilled their duty. The technology used in this 
transaction is seen as a lock on the amount of e-krona that the 
customer owes the car dealer. If the car has been delivered, the 
money will automatically be wired into the account of the car 
dealer. However, the programmability of CBDC should not 
limit or control the e-krona’s areas of use, according to the 
Riksbank. 

The Federal Reserve long held a sceptical stance towards 
CBDC, which changed after the possible introduction of Libra 
(Chorzempa, 2021b). The American central bank has not made 
a decision about a possible introduction of a digital dollar, but 
has researched the topic for the past period. The FED, excludes 
the possibility of direct accounts at the Federal Reserve for 
individuals (Federal Reserve, 2022). It also deems the 
verification of the holder of CBDC necessary, which points to 
an account-based CBDC with a lower degree of privacy than 
cash transactions. A design with characteristics of a peer-to-
peer functionality, together with an intermediary that provides 
the account has also been pointed out (The White House, 2022). 
Considering that there are still millions of Americans that do 

not have access to financial services, a CBDC could boost 
financial inclusion (Jackson et al,. 2022). 

The digital currency of the Bahamas was introduced with the 
main purpose of boosting financial inclusion  (Wright et al., 
2022). A retail CBDC is therefore introduced, together with an 
education program to improve financial and digital literacy (A 
Roll, 2023). The use of CBDC is also incentivised by reaching 
out free digital currencies for early adopters (Central Bank of 
the Bahamas, 2023). Usage rates are still low, but several 
updates are expected for the upcoming period to improve the 
convenience of the digital currency. The adoption levels of the 
Nigerian digital currency have also been reported to be low (J. 
Ree, 2023). Ozili (2022) stated that a remunerated CBDC 
would increase adoption, together with better customer 
experience. 

Meanwhile, the Chinese central bank already started the project 
on the digital Renminbi in 2014. The Peoples Bank Of China 
(PBOC) now explores a retail CBDC that is partly account-
based and partly value-based. Furthermore, the digital currency 
is capable of domestic and cross-border payments 
(People’s Bank Of China, 2021). Since payment services are 
not yet fully developed in many Chinese regions, the purpose 
of the e-CNY is to boost financial inclusion in underdeveloped 
regions (Soderberg et al., 2022). In the pilot of the e-CNY, 
offline transactions were possible by using Near-Field 
technology. Online peer-to-peer payments could also be done 
by using QR codes. These technologies offer advantages in 
terms of convenience. Payments can be fulfilled much easier 
with these innovative technologies. 

After the Russian invasion of Ukraine, Russian forex accounts 
have been frozen (Nölke, 2022). This led several countries to 
shift away from the dollar and seek for alternatives 
(Thiagarajan et al., 2023). If cross-border payments can be 
conducted conveniently with the e-yuan, the internationalised 
renminbi would allow for international transactions that can be 
settled independently of the dollar (Caudevilla & M. Kim, 
2023).  

 The e-CNY is intended to substitute cash and will therefore not 
bear interest. The digital coin could provide anonymity for 
small transactions up to a threshold according to a tiered 
authorisation system (Cheng, 2022). For a level four account, 
which is the basic wallet that only allows a small amount of e-
CNY, only a telephone number is required (International 
Monetary Fund, 2021). Telephone companies cannot provide 
information about users to the PBOC. If more e-CNYs are held, 
the wallet will enter a higher level, with more extensive 
authorisation methods. In level three, users need to authenticate 
with a Chinese residency card. Level 2 requires the account to 
be bound to a regular bank account. Level 1 requires a bank 
certificate, which makes it a wholesale wallet. With this wallet 
design, small transactions can be fulfilled with a degree of 
privacy, but as the volume goes up, the amount of privacy goes 
down. 

Offline transactions and privacy related to CBDC have been 
thoroughly examined by the Bank for International 
Settlements. 49% of the central banks consider the possibility 
of offline payments vital (BIS, 2023). According to the BIS, 
there is no one-size-fits-all solution, but various options exist 



for different central banks. Offline payments can be facilitated 
through the utilization of tamper-resistant hardware, software, 
or a combination of both. This hybrid approach ensures robust 
security measures. Offline capabilities can vary, ranging from 
complete offline functionality to staged offline processes, 
providing flexible options for conducting transactions. In fully 
offline payments, the payer and payee can remain fully offline 
without connecting to a ledger. In staged offline transactions, 
the transaction is only settled when the payee is online. This is 
similar to the design of Riksbank (2021). There is also an 
intermittent variant, in which offline transactions are possible, 
but where participants are required to synchronise with a 
central system every period before being able to transact offline 
again. 

5. EFFECTS CBDC ON COMMERCIAL 
BANKS 
If a central bank starts offering bank accounts to customers, 
central banks could start competing with commercial banks 
(Chaum et al., 2021; Schwarz, 2023). The introduction of 
CBDC could in such cases lead to the disintermediation of 
banks. Lending out money is one of the core functions of a bank 
and could be reduced if banks experience difficulties finding 
cheap funding (Wenker, 2022b). This could lead to shrinking 
balance sheets and higher funding costs for banks.  

Burlon et al. (2022) point out that only the news of the digital 
euro led to lower returns on bank stocks. The returns on bank 
stocks remained relatively stable until 2 October 2020. After 
the ECB released the news that it was going to intensify its 
work on a digital euro, returns on bank stocks were running a 
negative marginal return. The markets seemed relieved after 
Panetta announced the probability of caps on the amount of 
CBDC that customers could hold (European Central Bank, 
2021). 

The occurrence of bank disintermediation is largely dependent 
on whether users will exchange CBDCs for cash or for 
commercial bank money. If cash is substituted by CBDCs, the 
substitution process does not involve commercial banks. Only 
households and central banks will replace cash with CBDC on 
their balance sheets. However, large holdings of CBDC at the 
expense of bank deposits could endanger the relatively cheap 
funding of banks, possibly changing the role banks play in the 
economy. It is therefore informative to look at the literature 
about bank disintermediation and CBDC. 

5.1 Bank disintermediation 
Adalid et al. (2022) state that the intermediation capacity of 
banks will not be affected if bank markets are perfectly 
competitive. They also state that the effects of a possible 
digital euro on European banks would probably be 
manageable. The research of Adalid et al. has determined four 
channels through which the balance sheets of various 
stakeholders can be affected by a digital euro.  If CBDCs 
come in the place of paper bills, bank balance sheets are not 
affected and bills on balance sheets of stakeholders will 
simply be replaced by CBDCs. Banks would merely be 
distributors of the digital euro and CBDCs do not appear on 
the bank’s balance sheet. A decrease in bills on the balance 
sheets of households or central banks will be offset by an 
increase in CBDC (channel I). Customers may also wish to 

replace deposits by CBDC. In this scenario, both bank 
deposits and reserves will decrease. This is the typical bank 
disintermediation scenario where bank balance sheets shrink 
(channel II). Such a displacement might raise the funding 
costs of banks, which could raise the costs of lending (Group 
of central banks, 2021). Adalid et al. depict the effect of 
CBDC on commercial banks in several scenarios through a 
stylised balance sheet approach. This thesis uses the figures of 
the research of Adalid et al. in figure 1, 2, 3 and 4. The typical 
bank disintermediation scenario is depicted in figure 1.

 

Figure 1. Typical case of bank disintermediation 

Banks can avoid shrinking balance sheets by increasing 
borrowing from the central bank (channel III). This causes 
households to change deposits into CBDC and causes 
commercial banks to replace the outflow of deposits by 
increased lending from the Eurosystem. The balance sheets of 
central banks increase in this scenario, which is depicted in 
Figure 2.  

 

Figure 2. Banks increase wholesale funding 

 A fourth channel is twofold and is focused on the assets that 
can be sold to make up for the loss of deposits. Bonds and 
loans are on the asset side of the commercial bank balance 
sheet. Banks can use securitisation to convert illiquid loans 
into liquid securities (Loutskina, 2011). Banks can sell these 
assets to obtain reserves. The balance sheet will then still 
shrink if customers demand CBDC, as depicted in Figure 3.

 
Figure 3. Banks sell assets to Eurosystem 

Shrinking bank balance sheets, and therefore bank 
disintermediation, can be avoided if CBDCs can only be 
obtained by substituting assets for CBDCs and if these assets 
are sold to the Eurosystem on behalf of other parties. In this 
scenario, the private sector would sell the assets through the 
commercial banks to the central bank, thereby obtaining the 
digital currency. If this is the only channel through which 
CBDCs are put into circulation, this does not affect the 
volume of bank deposits and could avoid the 
disintermediation of banks. The balance sheet of the central 
bank expands, since the central bank buys the securities of the 



private sector. This scenario is depicted in Figure 4.

 

Figure 4. The private sector sells assets to Eurosystem 

In their literary review, Infante et al. (2022) distinguish four 
aspects that determine the impact on commercial banks. Two 
of these aspects were discussed in the key concepts of this 
paper; remuneration and CBDC holding caps. The third aspect 
included is the availability of wholesale funding to replace 
withdrawn money from deposits. This is similar to the third 
channel of Adalid et al. (2022). The last factor is the 
competitiveness of the banking sector, which is how the degree 
of market power that banks have. They point out that the 
competitiveness of the banking sector is highly relevant by 
referring to research that reaches opposing conclusions.  

On the one hand, the research of Infante et al. refers Andolfatto 
(2021), who explores a case in which the bank is a monopoly 
player. In such case, the research finds that the introduction of 
an interest-bearing CBDC increases the supply of deposits. The 
CBDC rate acts more as a floor on the deposit rates offered by 
the bank. The monopoly bank is being competed by CBDC and 
is forced to offer more favourable terms to customers and will 
increase lending as well. On the other hand, Infante et al. refer 
to the research of Keister and Sanchez (2022), who come to the 
conclusion that bank disintermediation is inevitable if the 
CBDCs are introduced that are like bank deposits in a perfectly 
competitive banking sector. In such case, CBDCs will start 
substituting bank deposits. The research of Keister and Sanchez 
also points out that disintermediation is less likely if a cash-like 
CBDC is introduced. However, other research suggests that 
disintermediation will still arise if an unremunerated CBDC is 
introduced, given its similarity to deposits that are not interest-
bearing (Lukonga, 2022). 

The hypothesis that bank lending is reduced after the 
introduction of CBDC is opposed by (Brunnermeier & Niepelt, 
2019), who state that the outflow of deposits will simply be 
offset by an increase in wholesale funding by central banks. 
The European central bank has already been very active as a 
provider of liquidity (Boonstra & Van Goor, 2020b). The 
outflow of deposits would only make the implicit role of the 
central bank as a lender of last resort more explicit. The 
research, therefore, calls it ‘unclear’ whether CBDCs actually 
lead to reduced lending. Ferrando et al. (2021) also state that 
central banks wield market expectations and that these 
expectations play a big role in the amount of bank lending. 
Hence, a possible decline in bank lending might not be the 
result of an introduction of CBDCs, but may be the result of the 
expectations that come along with it, as well as the expectation 
of the future monetary policy of the central bank. 

Chiu et al., (2019) also point out that the introduction of a 
remunerated CBDC can foster competition if the market is not 
perfectly competitive. If many customers wish to deposit 
money in a bank account, rates tend to go down. However, if a 

CBDC with a competitive interest rate is introduced, banks are 
forced to react and increase deposit rates.  

Gong et al. (2023) argue that disintermediation is unlikely, 
because they assume that CBDC is an inferior substitute to bank 
deposits, because CBDCs can only be used in a fraction of the 
transactions and because commercial banks are far more 
experienced in offering payment services compared to central 
banks. The strong performance of payment services by banks 
has also been highlighted by Boonstra (2022). Large-scale bank 
disintermediation also seems unlikely if usage caps are 
established on the CBDC. These caps can either be flow-based 
or stock-based (BIS, 2021). Although Minchin (2021) found 
holding ceilings to be the most effective policy to avoid 
disintermediation, Assenmacher et al. (2021) found total 
welfare to be reduced if these caps exist, because CBDC 
ensures a more efficient allocation of resources. Tiered 
remuneration can also be used to discourage large CBDC 
holdings, by reducing the interest rate on CBDC above a certain 
threshold (Bindseil, 2020).  

The research of Gong et al. does not take into account, however, 
that a CBDC can be maintained and operated by commercial 
banks (Bindseil, 2020; Riksbank, 2021). If commercial banks 
manage CBDC payments, the convenience value of CBDC 
might be closer to the convenience value of bank deposits 
(Henry Stewart Publications, 2019). CBDCs can be used to 
facilitate cross-border payments. CBDCs and the interlinking 
of domestic payment systems are found to be the highest 
potential of facilitating easy cross-border payments (Bindseil & 
Pantelopoulos, 2022). The convenience value of CBDC would 
rise sharply if cross-border payments can be conducted more 
easily by using CBDC than via commercial banks. As 
mentioned in section three, China advocates a design with easy 
cross-border payments. The Eurosystem also supports cross-
currency transactions for their digital currency (European 
Central Bank, 2023c).  

A drawback of CBDCs is that they will be subject to usage 
limits (European Central Bank, 2021), whereas traditional bank 
deposits do not have such restrictions. However, banks are 
susceptible to bankruptcy, highlighting their inherent fragility. 
This vulnerability has prompted over 70% of countries to 
establish deposit insurance schemes that safeguard deposits up 
to a specific threshold (R Barth et al., 2019). In contrast, central 
banks cannot go bankrupt, making CBDCs an appealing and 
secure refuge for individuals seeking financial stability. 
However, the usage cap of the digital currency is not likely to 
exceed the threshold of the deposit scheme, which makes the 
extra convenience on this aspect negligible. The amount of 
disintermediation, therefore, is dependent on how attractive 
CBDCs will be in terms of convenience, security, and 
remuneration. There are also still many countries where there 
is a high preference for cash over digital currency (Ozili, 2022). 
Large-scale bank disintermediation in those countries seems 
unlikely in the short term, even if a very attractive CBDC is 
available, since CBDCs will compete with paper bills instead 
of bank deposits. 

Whited et al. (2023) conclude that a CBDC that is emitted 
through commercial banks can obtain a large market share, 
especially when the currency pays interest. According to the 
research, a CBDC need not affect bank lending, since the loss 



of deposits is replaced by wholesale funding. This does, 
however, have implications for the stable funding of banks. 
Wholesale funding is more sensitive to short-term interest rate 
changes. Choi and Choi (2021) found that most larger banks 
rely on wholesale funding. These banks increase wholesale 
funding often during a recession. After the introduction of 
CBDC, customers exchanging deposits for CBDC may bring 
about changes in wholesale funding. 

Positive effects of bank disintermediation are also concluded 
by the research of Eren et al. (2022), who call this phenomenon 
‘efficient disintermediation’. Their model shows that a well-
designed CBDC can improve the long-run efficiency of 
allocations. Lending is also increased, even though the balance 
sheets of the banks have shrunk. The introduction of CBDC in 
China also led to a conclusion that it could lead to extra 
economic growth of 0,15%, while the impact on bank 
disintermediation is considered limited (Tong & JiaYou, 2021). 

5.2 Market stress 
The availability of CBDCs could potentially increase the risk 
of bank runs during periods of financial distress (Infante et al., 
2022). This is because CBDCs offer a liquid and secure 
alternative that individuals may prefer if they perceive 
traditional banks to be unsafe or unreliable. The spring of 2023 
saw several banks in trouble, because of large unrealized losses 
after the interest rate had gone up to fight the inflation (Van Vo 
& Le, 2023). If risks for bankruptcy increase, the possibility of 
customers quickly switching deposits into CBDC could 
accelerate a bank run. If demand is unconstrained, a digital euro 
could potentially lead to an increase in the scale and speed of a 
system-wide bank run if markets are stressed. 

Williamson (2021) argues that CBDCs offer greater 
convenience than cash. A CBDC could also be remunerated, 
which makes the digital currency even more attractive. People 
will therefore exchange their holdings faster if panic in the 
banking sector arises. Even though CBDCs could encourage a 
bank run, total welfare may be increased, given the increased 
convenience of CBDCs over cash. The research also points out 
that a bank run is less likely if deposit insurance exists. 
Customers are less likely to exchange their holdings if they 
know that their holdings are covered. 

As mentioned before, the effect on banks can be limited if caps 
exist. The ECB mainly discusses two variants of these caps 
(Adalid et al., 2022). A hard limit would entail a holding limit. 
A soft limit would mean an interest rate that discourages 
holdings that exceed a certain threshold. The latter is based on 
the tiered remuneration of Bindseil (2020). The research shows 
that the effectiveness of such a limit depends on the calibration 
of the limit. A tiered remuneration with a deep negative interest 
rate is found to be effective in preventing large withdrawals. 
Central banks could also limit the convertibility of the currency. 
This is similar to one of the principles that the Bank of England 
set in 2018, as discussed in section 4. The presence of a CBDC 

does not affect the severity of bank runs if the limits are well-
designed. 

6. CBDC AND THE EFFECT ON 
MONETARY POLICY 
6.1 Conventional monetary policy 
Foreseeing the impact that CBDCs have on monetary policy is 
no easy task. Niepelt (2020) states that understanding theory is 
not enough to advise policymakers in introducing a well-
designed CBDC, but the research urges policymakers to 
develop a comprehensive model. Chen and Siklos (2022) also 
stress that there is still much uncertainty on the topic of CBDC 
and its impact on monetary policy. Hence, the impact will 
remain uncertain until strong empirical data is present.  

In developing countries, CBDCs can strengthen the position of 
central banks. The introduction of CBDC in Nigeria allows the 
Nigerian central bank to increase control of the money supply, 
considering that a large part of the bills in circulation are now 
being counterfeited (Central Bank of Nigeria, 2020). CBDC 
also improves the availability of data for the central bank (J. 
Ree, 2023b). The increased control over the money supply, 
together with the increased availability of data, allows the 
central bank to conduct a more effective monetary policy. 
However, central banks of developed countries have lower 
amounts of counterfeit money in circulation and have better 
data available to conduct policy. That is why a CBDC may have 
a higher impact on developing countries. even though price 
stability is also found to be supported in Western countries if a 
remunerated digital currency is introduced (Bordo & Levin, 
2017b). 

One of the important channels through which the introduction 
of CBDC could impact monetary policy is that it could possibly 
increase the velocity of money (Lukonga, 2022). That is 
because cash transactions require physical presence of both 
parties, which slows down the transaction process and causes 
higher transaction costs. Since CBDCs are digital, transactions 
can be completed and fulfilled remotely and can bring about a 
structural increase in money velocity. A disruption in the 
relationship between the amount of money and inflation levels 
has been found if the velocity of money changes rapidly (E. 
Castañeda & Luis Cendejas, 2023). An increase in the velocity 
of money is merely the case for the transactions where CBDCs 
are used instead of cash, since the performance of payment 
systems is already considered high (European Central Bank, 
2022a; Boonstra, 2022; MOB, 2018). Hence, the velocity of 
money is not expected to increase if CBDCs are used instead of 
bank accounts. 

The research of Lukonga also examines how the use of cash 
changed after previous periods of digitalisation and finds that 
the digitalisation of payments brought about a structural shift 
and instability in money velocity, although the effects were 
eased because of macroeconomic factors. According to the 
research, M1 was more volatile after payments digitalised in 
several countries. M2’s volatility was more moderate, because 
the aggregate M2 is also influenced by other factors, such as 
income, economic policy, demand for money, price levels, 
inflation and interest rates. 

Chen and Siklos (2022) argue that the Taylor rule may need to 
be abandoned and their research revives McCallum’s monetary 



policy rule that merely focuses on money growth. A central 
bank’s capability of monitoring the money aggregates increases 
if the use of CBDC is increasing. The research of Chen and 
Siklos, thus, revives McCallum’s rule and states that central 
banks can better focus on the money supply growth instead of 
focusing on interest rates. Huber (2023a) also finds that money 
quantity policy options become available after the introduction 
of CBDC. Other recent literature also employs McCallum’s 
rule and states that the introduction of CBDC does not cause 
higher inflation (Rehman et al., 2023).  

There is also research available that suggests that central banks 
could steer the velocity of money once CBDCs are introduced 
(Copic & Franke, 2020). Given that many CBDC designs allow 
all transaction data to be recorded, it becomes feasible to 
determine the precise timing of CBDC transfers made by users. 
Central banks could in such case encourage faster or slower 
transfer activity. On the other hand, the interest rate tool of the 
central bank could gain effectiveness if cash diminishes, 
possibly allowing for negative interest rates. This will be 
discussed in the next section. 

6.2 Unconventional monetary policy 
The introduction of CBDC also paves the way for new forms 
of unconventional monetary policy. Recent years have seen 
widespread stimulating policies, such as Quantitative Easing 
(QE). In these operations, government bonds were bought 
through commercial banks, enlarging reserves of commercial 
banks. CBDCs may fulfil a role in the unconventional policies 
that the ECB might engage in during a next crisis. 

Pfister (2019) shows that the introduction of a CBDC that bears 
no interest could raise the Effective Lower Bound (ELB) to 
zero. Slightly negative interest rates are now possible because 
of the costs related to cash. CBDCs incur lower costs as they 
do not necessitate physical storage. Negative returns on 
government bonds might also disappear after the introduction 
of an unremunerated CBDC. A CBDC may, therefore, diminish 
the effect of asset purchases by the central bank.  

Eren et al. (2022), on the other hand,  show that if central banks 
engage in a next stimulating program, this program can be 
conducted equally effectively with CBDC as in previous 
programs. The research also shows that central banks can 
reduce costs by funding asset purchases by CBDC instead of by 
reserves. Jiemeng and Zhou (2022) argue that central banks can 
perform open market operations, and thus QE, even more 
effectively, because better availability of data to perform open 
market operations. 

The introduction of a Central Bank Digital Currency also 
allows the central bank to pay the general public directly in 
CBDC without involving a commercial bank (Infante et al., 
2022c). CBDCs could also be used to implement a ‘people’s 
QE’, a scenario in which the central bank directly finances 
either government or household investments (Coppola, 2019b). 
The idea of people’s QE is different than implementing 
conventional QE by replacing banks for households. This is 
because conventional QE was merely an asset swap (Gieck, 
2014; Boonstra & Van Goor, 2020b), whereas people’s QE, or 
helicopter money, distributes money without any strings 
attached (Masciandaro, 2020). Central banks had to rely on 
commercial banks to increase the money supply, the 

introduction of CBDC could enable central banks to do so 
without any third parties. The idea of helicopter money could 
then be put into practice (Jiemeng & Zhou, 2022). 

6.3 Negative interest rates 
A negative interest rate policy could help central banks deliver 
additional monetary stimulus in a challenging macroeconomic 
environment (Arteta et al., 2018). This is because it discourages 
saving and encourages investments. Central banks reduced 
interest rates after the Global Financial Crisis in 2008, which 
put the interest rate of the ECB to zero. However, the existence 
of physical currency limits the possibility of deep negative 
interest rates (Fischer, 2016). The possible outflow of deposits 
places a floor on interest rates (Gerlach & Lewis, 2014). In June 
2014, the ECB was the first prominent central bank to cut the 
deposit facility below zero. Since then, the ECB has continued 
to lower the deposit facility rate, reaching a negative 40 basis 
points in March 2017. This incentivised banks to bring down 
excess reserves and increase lending (Bräuning & Wu, 2017). 
The refinancing rate has not reached negative levels. If CBDCs 
replace cash, central banks could, in theory, break the ELB on 
the refinancing rate (Yang J, Zhou G, 2022).  

In order to break the ELB, a cash alternative should not exist to 
prevent customers from exchanging their holdings for cash. 
The use of cash has declined drastically in many Northern-
European countries (Norges Bank, 2022; Riksbank, 2020). In 
the Netherlands, for example, only 20% of the transactions 
were paid with cash in 2022 (De Nederlandsche Bank, 2023). 
However, on a European scale, cash is still used in 59% of the 
transactions, although the percentage came from 72% in 2019 
(European Central Bank, 2022c). In Italy, cash is also 
extensively used for low-value transactions among people that 
prefer cashless instruments even when alternative payment 
methods are accepted (D’Italia, 2022). Also in other European 
countries, such as Germany, large groups of customers still use 
cash in various transactions (Deutsche Bundesbank, 2022). 
Cash is, therefore, still a popular means of payment. 

Cash has some advantages over digital money. Not only does it 
provide privacy, it also serves as a backup for when bank 
systems are down(Krueger & Seitz, 2018). This may explain 
why cash is often hoarded by households (Deutsche 
Bundesbank, 2020). Cash also has the advantage of being 
available to everyone, whereas commercial bank money is only 
available to the people with a bank account. Due to the 
advantages that cash offers, central banks in Europe stress the 
importance of the future availability of cash (Banque de France, 
2022; Zamora-Pérez, 2022). There are several downsides to 
cash. It lacks transparency, it is less efficient and the 
infrastructure is expensive to maintain. Cash still plays a large 
role in criminal activities because of its opacity (Riccardi & 
Levi, 2018). However, a possible aim of reducing cash is not 
found to be supported by big groups of customers (Harasim, 
2016). Ozili (2021) also found a strong preference for cash over 
digital currency. This preference, together with the usage caps 
on CBDC, makes it unlikely that cash is soon replaced by 
CBDC. The presence of cash creates difficulties for central 
banks that wish to break through the ELB. A negative interest 
rate policy, therefore, seems unlikely in the near future, even if 
CBDCs are introduced. 



7. DISCUSSION 
In this research, it has come to light that there are a lot of 
different designs for CBDCs that can be considered. One of the 
options entails the choice between an account-based or token-
based digital currency. It must be noted that even though a strict 
distinction is often drawn between a token-based and an 
account-based CBDC, a token-based CBDC could also be 
designed in a way that it resembles an account-based CBDC 
and acts as regular account, as stated by Armelius (2021). The 
Swedish central bank also investigated a token-based CBDC 
that also had an alias to increase convenience (Riksbank, 2022). 
A token-based CBDC could also differ significantly from an 
account-based CBDC, since a full-anonymous currency would 
be a token-based CBDC, as stated by Chaum et al. (2021). 
Further research should focus on the design of tokens and the 
difference between an account and a token. 

The design of the digital currency is largely dependent on the 
objective that is set by the central bank. If the currency is 
introduced because the use of cash is decreasing, the design 
may be fundamentally different than when the central bank’s 
objective is to enrich the monetary toolkit. A cash-like CBDC 
might, for example, be focused on privacy and offline 
transactions, as examined by BIS (2023). A CBDC that should 
function as a monetary tool is more likely to be account-based 
and may have tiered remuneration, as examined by Bindseil 
(2020). The objective of the PBOC is to enhance financial 
inclusion, but the digital currency resembles cash (Soderberg et 
al., 2022). This shows that the design of CBDC is largely 
dependent on the objective of the digital currency. Further 
research can be conducted on how to reach the different 
objectives with different designs for CBDC. 

The effect on banks, in turn, is dependent on the design of the 
currency. Factors that determine the attractiveness of the digital 
currency are remuneration, convenience, usage caps and 
anonymity. If an attractive CBDC is introduced, the digital 
currency could start competing with bank deposits. This has 
been depicted in Figure 1 by Adalid et al., (2022). This could 
have severe implications for bank lending, as examined by 
(Wenker, 2022b). However, contradicting conclusions exist, 
for example by (Brunnermeier & Niepelt, 2019), who state that 
banks will simply seek for other sources of funding. Whited et 
al. (2023) state that CBDCs may obtain a large market share 
and that banks will replace the loss of deposits with wholesale 
funding. This comes at a risk, since banks will be exposed to 
larger interest rate fluctuations. 

One could wonder whether banks will really be rivalled by 
CBDCs. A large outflow of deposits would only happen if bank 
deposits are inferior. However, Gong et al. (2023) found 
CBDCs to be inferior to bank deposits. This is because the bank 
payments systems perform very well and because CBDCs will 
likely be constrained to usage caps (European Central Bank, 
2021). The ECB will publish a proposed design later this year. 
Further research can be conducted on the impact that the 
proposed design will have on commercial banks in the EU. 

The introduction of CBDC will pave the way for an enrichment 
of the monetary toolkit, if properly designed. The idea of 
helicopter money will be more feasible with a CBDC (Coppola, 
2019b). Central banks will also have increased availability of 
data to make decisions on the interest rate. In theory, negative 

interest rates could be possible, but the presence of physical 
currency makes such a policy unlikely. Negative interest rates 
are only a realistic option when cash has been replaced by 
CBDC (Yang J, Zhou G, 2022). The importance of cash has 
been stressed by multiple central banks. A disappearance of 
cash, therefore, seems unlikely in the short term, especially if 
there is still demand for cash. Though some research points 
towards the possibility for central banks to abandon the Taylor-
rule and continue with alternatives, this has not been examined 
thoroughly. Further research could examine the alternative 
policies that CBDCs make possible. 

Central banks should carefully look at the design of the digital 
currency and evaluate the preferences of customers. Customer 
preferences could range from a token with a high degree of 
privacy and the ability to conduct peer-to-peer and offline 
payments, to an account with a wide range of innovations, such 
as conditional payments. A successful CBDC implementation 
seems unlikely if customer preferences are not taken into 
account. 

8. CONCLUSION 
This paper provided a literature review on CBDC design 
options and its impact on commercial and central banks. 
Though many different design options are possible, many of 
these differences come from the core concepts discussed in this 
paper; remuneration, tokens versus accounts, wholesale versus 
retail and the presence of restrictive caps. The design found in 
the literature mostly ranges from a token-based CBDC that is 
more similar to cash to an account-based CBDC that is 
remunerated, which makes the CBDC account reminiscent of a 
regular bank account. 

The effects on commercial banks are largely dependent on how 
attractive a CBDC is for customers, the structure of the bank 
market and the availability of wholesale funding. If a CBDC is 
attractive and starts replacing deposits, CBDCs could cause 
higher funding costs for banks and affect bank lending. 
However, literature also shows that disintermediation is likely 
to be manageable by increasing wholesale funding. The 
probable existence of usage caps also limits the likelihood of 
disintermediation. Banks could also choose to discontinue the 
convertibility of the currency. 

CBDCs possibly enrich the monetary toolkit of central banks. 
The idea of ‘helicopter money’ might be implemented more 
easily if customers have CBDCs. In theory, central banks could 
also break through the Zero Lower Bound, although this is not 
likely when cash is still an option. Literature does not point 
towards a phasing out of cash, since central banks and national 
parliaments stress the importance of the availability of cash.  
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