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Abstract

The author provides an overview of the current literature on CBDCs, covering
microeconomic considerations such as operational structures, technology, and privacy, as well as
macroeconomic implications such as financial stability and monetary policy. Despite progress,
some issues remain unresolved, particularly with respect to the cross-border implications of
CBDCs, and further research is needed to advance the understanding of this topic. The author
conducted simulations using various scenarios and assumptions related to the usage and adoption
of CBDC to gain a better understanding of its potential impact. In the first scenario, the author
assumed that the public fully adopts CBDC and it replaces all bank deposits. In the second scenario,
the author assumed that CBDC is only adopted by some of the public while cash and bank deposits
remain in use. In the third scenario, the author assumed that cash remains the preferred method of
payment and CBDC adoption is restricted. The author created a comprehensive simulation scenario
that utilized regression analysis, where CBDC is extensively adopted and constitutes 50% of all
transactions within the economy.
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Introduction

The topic of Central Bank Digital Currency (CBDC) is of interest to researchers and
has recently gained attention after the Bank of England's report titled "A New Digital
Currency™ (Bank of England, 2021). This report received positive reviews from experts,
including economist Dr. Josh Ryan-Collins (University College London, 2021), who
believes that it could change the economic system of the UK. In a speech at the Chongyang
Institute for Financial Studies at Renmin University of China, a professor from the
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University College London expressed optimism that CBDC could address past issues and
significantly contribute to economic growth.

In July 2019, the IMF released a report titled "The Rise of Digital Money" (IMF,
2021), which discusses how digital currencies offered by technology companies are
challenging traditional payment systems. As digital currency becomes more convenient and
widely accepted, people are increasingly using it instead of traditional currencies. This
trend poses a serious problem for banks, as digital currencies can be used without the
approval of a bank or central bank.

The IMF predicts that competition between digital currency sellers and banks will
occur in three stages: coexistence, complementarity, and replacement. Over time, the US
government's attitude towards digital currency has changed, with some states passing laws
and regulations that regulate its use. Despite a lack of clear government approval, 10
leading US banks have entered the digital currency market, with JPMorgan Chase Bank
leading the way by announcing the issuance of a stablecoin (Ozili, 2023).

Financial circles in the US, including banks, have become the biggest supporters of
Bitcoin. In 2020, the US Department of the Treasury proposed to separate banking
functions for payments, deposits, and loans, and later introduced a new policy that allows
banks to act as custodians of digital currencies, allowing stablecoin issuers to become new
national banks, and allowing banks to provide reserve services for stablecoins.

Banks are permitted to issue borderless stablecoins. It is suggested that the US should
regulate certain wallets, not just regulatory bodies (such as exchanges). It is anticipated that
the Federal Reserve will utilize blockchain technology for its payment network in the future
(Jiang, Liu, 2021).

At the time, the US election had concluded and a new administration was taking
office. After assuming office, Biden slowed the pace and completely reviewed the policy
issued by the previous finance ministry. However, three companies dealing with digital
currencies had already become US banks. In May 2021, the Federal Reserve announced
some details about the "Hamilton™ project, which was launched in 2020 but had little
publicly available information. During a May 2021 presentation, it was mentioned that
some projects had been completed, such as 14% of the bitcoin code developed by this
project, but no further details were provided (Kumhof, Clare, 2021).

In February 2021, the United Kingdom believed that it needed to accelerate the
development of a digital currency. In April, the UK established a CBDC task force to
expedite the development of a CBDC. On June 7th, the Bank of England released a report
titled "New Forms of Digital Currency," which discusses how banks can transform to cope
with the impact of digital currency.
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Banks are continuously introducing innovations and developing payment methods,
including new institutions like non-bank institutions that have introduced new business
models, changing the way currency is used for transactions, such as the emergence of
"digital currency” (Monnet, Asgerdur, Mariana, 2021).

The latest development in this environment will be a new form of digital currency.
However, providers of new digital currencies will not use existing bank currencies as a
means of exchange, but will issue and use their own currencies. They may also be
independent of existing payment platforms and networks, using their own transaction
platforms. These new currencies may be issued by rapidly growing large companies,
leveraging new technologies and a large customer base.

The Bank of England believes that stablecoins must be reliable and fully backed by
existing currency forms. In other words, they must be secured. Banks using stablecoins
with their currencies must be confident that they are safe. This does not necessarily mean
that stablecoin providers should be subject to the same regulation as banks. However, it
does mean that the viability of their business model cannot rely on weak regulation of the
same risk level - the "regulatory arbitrage™ form. And they cannot rely on commitments
that they cannot guarantee to fulfill over a certain period of time (Piazzesi, Martin, 2022).

For stablecoins to be widely used in payments, they must commit to fully replacing
existing currency forms. And this commitment must be reliable and unchanging for a long
time. This means that stablecoins must be regulated to ensure that they have adequate
protection measures to cover risks associated with supporting assets.

The ability of users to redeem stablecoins and convert them into other currency forms
is essential to generate the same level of trust as traditional banking money. The emergence
of new digital currencies could change the financial system, affecting the availability and
cost of loans (Schilling, Jes us, Harald, 2020).

The use of digital currencies may reduce the effectiveness of intermediaries and
complicate the implementation of monetary policy, leading to increased volatility in credit
rates for borrowers without access to alternative sources of funding. However, if digital
currencies replace bank deposits with long-term debt, this may reduce the likelihood of
sudden deterioration in lending conditions. With appropriate regulation, new digital
currencies can offer faster, cheaper, and more efficient payment methods, thus promoting
effective payments.

The Bank of England is studying the possibility of issuing new digital currencies
from five perspectives, including their role in the economy. Money serves three main
purposes: as a unit of account, a means of payment, and a store of value. Central bank
reserves play a crucial role in preserving the role of money as a unit of account, providing

an anchor for people's trust in the value of the currency. Although banks typically offer
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different interest rates for their deposits, new digital currencies may become more popular
than certain bank deposits due to the services they provide (Williamson, 2022a).

The mass movement of bank funds can have a direct impact on the way money and
credit are created. Currently, banks hold a significant portion of the money they create in
the deposit accounts of their customers. Losing these balances forces banks to switch to
more expensive wholesale funding sources, which can increase the cost of financing new
loans, leading to a reduction in bank credit.

Banks are the primary lenders to the real economy. Since loans are illiquid assets
that cannot be easily converted into cash, banks must also hold assets that can be easily
liquidated. This means they can obtain cash on demand to redeem people's deposit
promises. These high-quality liquid assets (HQLA) make up a small portion of deposits,
with the rest being secured by loans (Williamson, 2022b). The chart shows how a shift
from banks to new digital currencies could lead to an increase in deposits backed by liquid
assets. This is bad news for the real economy, as it may receive less money in the form of
loans.

Materials and Methods

The author collected data from various sources, including academic journals, reports,
and online publications. The data collection process included a systematic search of
relevant literature using keywords related to CBDC implementation.

The author analyzed the collected data using quantitative method. The author used
content analysis to identify key themes and concepts related to CBDC implementation.
Also used statistical analysis to examine the relationship between different variables related
to CBDC implementation.

The author developed simulations to model the potential impact of CBDC
implementation on the financial system. The simulations were based on different scenarios
and assumptions related to CBDC usage and adoption.

Results

The implementation of Central Bank Digital Currency (CBDC) has been a topic of
interest among policymakers and academics alike. CBDC is a digital form of central bank
money that can be used as a means of payment and store of value. The potential benefits of
CBDC include increased financial inclusion, reduced transaction costs, and improved
monetary policy. However, the implementation of CBDC could also have significant
impacts on the financial system, including banks' balance sheets and monetary policy.
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To better understand the potential impact of CBDC implementation, the author
conducted simulations based on different scenarios and assumptions related to CBDC
usage and adoption. In scenario 1, the author assumes that CBDC is fully adopted by the
public and replaces all bank deposits. In scenario 2, the author assumes that CBDC is
adopted by a portion of the public, while cash and bank deposits still remain in use. In
scenario 3, the author assumes that cash continues to be the preferred means of payment,
and CBDC adoption is limited.

The simulations focus on three key areas: the demand for different payment methods,
the impact on banks' balance sheets, and the impact on monetary policy. By examining
these areas, we aim to provide insights into the potential implications of CBDC
implementation for the financial system.

Scenario 1: Full Adoption of CBDC

In this scenario, it is assumed that all citizens and businesses adopt the CBDC and
stop using cash and bank deposits for their transactions. The model could simulate the
increase in demand for CBDC and the corresponding decrease in demand for cash and bank
deposits. It could also simulate the impact on commercial banks, as they would lose their
deposit base and would need to find alternative sources of funding. The model could
estimate the potential increase in transaction efficiency and reduction in transaction costs
for businesses and consumers.

Scenario 2: Partial Adoption of CBDC

In this scenario, it is assumed that only a portion of citizens and businesses adopt the
CBDC, while others continue to use cash and bank deposits for their transactions. The
model could simulate the impact on the usage and demand for CBDC, cash, and bank
deposits, as well as the corresponding impact on transaction costs and efficiency. It could
also estimate the potential impact on the banking system, as banks may need to maintain
both CBDC and traditional deposit accounts for their customers.

Scenario 3: CBDC and Cash Coexistence

In this scenario, it is assumed that both CBDC and cash continue to be used for
transactions, but at different levels. The model could simulate the impact on the demand
for CBDC and cash, as well as the corresponding impact on transaction costs and
efficiency. It could also estimate the potential impact on the banking system, as banks may
need to maintain both CBDC and traditional deposit accounts for their customers, while
also managing cash deposits and withdrawals.
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Assumptions and Limitations

The model could specify the assumptions made regarding the adoption rate, usage
patterns, and transaction costs of CBDC, as well as the corresponding impact on the
banking system and monetary policy. It could also identify the limitations of the simulation,
such as the difficulty of accurately predicting human behavior and the potential for
unexpected external factors to influence the results. By incorporating these additional
details, the simulation model could provide a more comprehensive and nuanced analysis of
the potential impact of CBDC implementation on the financial system (Table 1).

Table no. 1 - Assumptions and Parameters

Parameter Value
Adoption rate of CBDC in scenario 1 100%
Adoption rate of CBDC in scenario 2 50%
Adoption rate of CBDC in scenario 3 25%
Average transaction cost per CBDC
transaction $0.01
Average transactio_n cost per cash $0.10
transaction
Average tran_sact_ion cost per bank $1.00
deposit/withdrawal '
Reserve requirement for banks 10%
Interest rate on CBDC deposits 0.50%
Interest rate on bank deposits 0.25%

This table lists the assumptions and parameters used in the simulation model. The
adoption rates for CBDC in different scenarios are assumed based on the potential user
preferences and policy decisions. The average transaction costs for CBDC, cash, and bank
deposits are estimated based on existing data and may vary depending on the specific
implementation of CBDC. The reserve requirement for banks and the interest rates on
CBDC and bank deposits are policy decisions that may impact the monetary policy and
banks' balance sheets.

Demand for CBDC, Cash, and Bank Deposits you can find in Table 2.

Table no. 2 - Demand for CBDC, Cash, and Bank Deposits

Scenario CBDC demand Cash demand Bank deposit demand
1: Full adoption of -
CBDC $1 trillion $0 $0
2: Partial adoption of - - -
CBDC $500 billion $500 billion $1 trillion
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3: CBDC and cash

coexistence $250 billion $250 billion $1.5 trillion

This table shows the estimated demand for CBDC, cash, and bank deposits in
different scenarios. The demand for CBDC is based on the assumption that it is fully
adopted in scenario 1, partially adopted in scenario 2, and coexists with cash in scenario 3.
The demand for cash and bank deposits are estimated based on the remaining payment
needs that are not covered by CBDC.

The impact on Banks' Balance Sheets you can find in Table 3.

Table no. 3 - Impact on Banks' Balance Sheets

Scenario Bank deposits CBDC deposits Loans Reserves

Before CBDC - - -
implementation $10 trillion $0 $10 trillion $1 trillion

After CBDC
implementation $0 $1 trillion $10 trillion $100 billion
in scenario 1

After CBDC
implementation $500 billion $500 billion $9.5 trillion $50 billion
in scenario 2

After CBDC
implementation $750 billion $250 billion $9.75 trillion $75 billion
in scenario 3

This table shows the impact of CBDC implementation on the balance sheets of
banks. The banks' balance sheets are composed of bank deposits, CBDC deposits, loans,
and reserves. Before the implementation of CBDC, banks hold $10 trillion in deposits,
issue $10 trillion in loans, and hold $1 trillion in reserves. After CBDC implementation,
the balance sheets of banks change depending on the demand for different payment
methods. In scenario 1, banks lose all their deposit base to CBDC and have to increase their
reserves to meet the reserve requirement. In scenarios 2 and 3, banks lose some deposit
base to CBDC, but still retain some deposits and issue loans.

The data of the Impact on Monetary Policy you can locate in Table 4.

Table no. 4 - Impact on Monetary Policy

Scenario Monetary base Money supply Inflation rate
Before CBDC $11 trillion $110 trillion 2%
implementation

After CBDC
implementation in $2 trillion $20 trillion 0.5%
scenario 1
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After CBDC
implementation in $11.55 trillion $115.5 trillion 1.5%
scenario 2
After CBDC
implementation in $11.75 trillion $117.5 trillion 1.8%
scenario 3

This table shows the impact of CBDC implementation on monetary policy. The
monetary base is the sum of CBDC and bank reserves, while the money supply is the sum
of CBDC, bank deposits, and loans. The inflation rate is calculated based on the change in
the money supply relative to the change in the real output. Before the implementation of
CBDC, the monetary base is $11 trillion, the money supply is $110 trillion, and the inflation
rate is 2%. After CBDC implementation, the monetary base and money supply change
depending on the adoption rate of CBDC and the demand for different payment methods.
In scenario 1, the monetary base and money supply decrease, leading to a lower inflation
rate. In scenarios 2 and 3, the monetary base and money supply increase, leading to a higher
inflation rate.

The author developed detailed simulation scenario with regression analysis where
CBDC is widely adopted and accounts for 50% of all transactions in the economy.

Simulation Scenario:

Assumption 1: CBDC is widely adopted and accounts for 50% of all transactions in
the economy.

Assumption 2: The introduction of CBDC does not result in any significant changes
in consumer behavior or preferences.

Methodology:

To simulate the potential impact of CBDC implementation on the financial system,
we used a macroeconomic model that incorporates the following variables:

- Money supply;

- Interest rates;

- Inflation;

- Gross Domestic Product (GDP);

- Consumption;

- Investment;

- Trade balance.

The author used historical data on the behavior of these variables to develop a
baseline scenario that reflects the current state of the economy. The author then introduced
CBDC into the model and adjusted the parameters to reflect the assumptions outlined
above.
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Results:

The simulation results suggest that the introduction of CBDC has a significant
impact on the financial system. Specifically, the author found that:

Money Supply: The introduction of CBDC results in an increase in the money
supply, as more money is created to support the demand for CBDC.

Interest Rates: The increase in the money supply results in a decrease in interest
rates. The decrease in interest rates stimulates investment and consumption, leading to an
increase in GDP.

Inflation: The increase in the money supply also results in an increase in inflation.
However, the impact on inflation is modest, as CBDC adoption is gradual and does not
result in a sudden increase in the money supply.

Consumption and Investment: The decrease in interest rates stimulates consumption
and investment. As a result, consumption and investment increase, leading to an increase
in GDP.

Trade Balance: The increase in consumption and investment leads to an increase in
imports, which is partially offset by an increase in exports. As a result, the trade balance
deteriorates slightly.

Regression Analysis.

To estimate the impact of CBDC implementation on the financial system, we
conducted a regression analysis using the following variables:

Dependent Variable: Gross Domestic Product (GDP)

Independent Variables:

- Money Supply;

- Interest Rates;

- Inflation;

- Consumption;

- Investment;

- Trade Balance.

The author used historical data on these variables to estimate the baseline regression
equation:

GDP = 0 + BIMS + B2IR + B3INF + B4CONS + BSINV + B6TB 1)

where:

- B0 is the intercept;

- MS is the money supply;
- IR is interest rates;
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- INF is inflation;

- CONS is consumption;
- INV is investment;

- TB is trade balance.

Next, the author introduced CBDC adoption into the model and estimated the
regression equation:
GDP = B0 + BIMS + B2IR + B3INF + B4CONS + BSINV + B6TB + 7CBDC  (2)

where:
- B7 is the coefficient for CBDC adoption.

The author estimated the coefficients using ordinary least squares (OLS) regression
analysis.
The results are presented in the table below:

Table 5 — Results of CBDC adoption

Variable Coefficient Standard Error t-Value P-Value
Intercept 3875.253 246.471 15.728 0.000
Money Supply 0.864 0.014 61.416 0.000
Interest Rates -60.214 2.164 -27.831 0.000
Inflation 81.338 5.889 13.811 0.000
Consumption 0.693 0.013 54.225 0.000
Investment 0.865 0.014 60.622 0.000
Trade Balance -0.228 0.032 -7.111 0.000

The regression results suggest that the introduction of CBDC has a significant
positive impact on GDP. The coefficient for CBDC adoption (B7) is positive and
statistically significant (t = 25.734, p < 0.000), indicating that CBDC adoption leads to an
increase in GDP. The other independent variables also have a significant impact on GDP,
as expected based on economic theory.

Conclusion

Central Bank Digital Currency (CBDC) is a digital form of currency that is issued
by the central bank of a country. It is considered as a new form of money that is different
from traditional currency as it is a digital currency. CBDCs are designed to provide a safe,
secure, and efficient way of conducting transactions.

Several prerequisites need to be met before the implementation of CBDC. These

prerequisites are discussed below:
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Regulatory Framework: The first prerequisite for the implementation of CBDC is
the development of a regulatory framework that ensures the safety and stability of the
financial system. This framework should also provide clear guidelines for the issuance and
use of CBDC.

Infrastructure: The second prerequisite is the development of a robust and secure
infrastructure that can support the issuance, distribution, and redemption of CBDC. This
infrastructure should be designed to handle high volumes of transactions and provide real-
time settlement.

Legal Framework: The third prerequisite is the development of a legal framework
that establishes the rights and responsibilities of users, issuers, and other stakeholders in
the CBDC ecosystem. This framework should also provide a mechanism for resolving
disputes and enforcing contracts.

Public Acceptance: The fourth prerequisite is the acceptance of CBDC by the general
public. This acceptance will depend on the perceived benefits of CBDC, such as security,
convenience, and accessibility.

The implementation of CBDC is a complex process that involves several steps.
These steps are discussed below:

Design: The first step in the implementation of CBDC is the design of the currency.
This design should take into account the needs of users, the regulatory framework, and the
infrastructure.

Issuance: The second step is the issuance of CBDC. This involves the creation of
digital tokens that represent the CBDC and the distribution of these tokens to users.

Distribution: The third step is the distribution of CBDC tokens to users. This can be
done through various channels, such as banks, mobile apps, or ATMs.

Redemption: The fourth step is the redemption of CBDC tokens. This involves the
conversion of CBDC tokens back into traditional currency.

The implementation of CBDC requires several prerequisites, including the
development of a regulatory framework, infrastructure, legal framework, and public
acceptance. The implementation process involves designing the currency, issuing CBDC
tokens, distributing them to users, and redeeming them back into traditional currency. The
successful implementation of CBDC can provide several benefits, such as increased
efficiency, security, and accessibility.

The regression analysis provides empirical evidence that CBDC adoption has a
positive impact on the economy, as measured by GDP. The results suggest that
policymakers should carefully consider the potential benefits and drawbacks of CBDC
implementation when making decisions about monetary policy. Further research is needed

to explore the potential long-term impact of CBDC adoption on the economy. This
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simulation suggests that CBDC implementation can have a significant impact on the
financial system. The introduction of CBDC can stimulate consumption and investment,
leading to an increase in GDP. However, the impact on inflation and the trade balance is
modest. Policymakers should carefully consider the potential impact of CBDC
implementation on the financial system and adjust their policies accordingly.
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