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l. Introduction and Summary of Findings

The level of global interest in central bank digital currencies (CBDCs) is unprecedented. According
to a 2022 survey from the Bank of International Settlements (BIS), 93 percent of central banks are
exploring CBDCs, and 58 percent report that they are likely to or might possibly issue a retail CBDC in the
short or medium term (Kosse and Mattei 2023). Indeed, more than 100 countries are exploring retail
CBDC issuance. Several central banks have already launched pilots or even issued a CBDC.

The implications of CBDCs for monetary policy transmission is a topic of significant interest for
IMF member countries. Monetary policy transmission plays a critical role in the overall functioning of an
economy because it determines how changes in policy measures and interest rates implemented by
central banks affect key economic variables such as investment, consumption, inflation, and employment.
The proposed foundational principles for CBDCs stipulate that CBDC designs should align with central
bank mandates to achieve price stability (low and stable inflation) and to help manage economic
fluctuations (BIS, 2020).

CBDCs could bring both opportunities and challenges to monetary policy transmission. For some
countries, enhancing monetary policy effectiveness is an important motivation for CBDC exploration; for
others, motivations include modernizing the financial system, reducing future risks associated with rapid
digitalization, and lowering the costs of person-to-person monetary transfers. At the same time, some
countries view the potential for CBDCs to weaken monetary policy transmission as a risk.

This note provides a conceptual analysis of the implications of CBDCs for monetary policy. In
particular, it focuses on the implications of a retail CBDC, which would be available to the general public
and is the scale of access that most central banks are considering.” The baseline design considered in
this paper is a non-remunerated CBDC with possible caps on individual holdings and accessible only in
the issuing jurisdiction (the most common design among central banks adopting or piloting CBDCs thus
far). The issuance of retail CBDCs can impact key parts of countries’ macroeconomic environment. In
turn, these changes in the macroeconomic environment may affect both the tightness of financial
conditions (upon issuance) and the transmission of monetary policy through the main channels: the
interest rate channel, bank lending channel, asset price channel, and exchange rate channel.

CBDCs may have an impact on countries’ macroeconomic environment in several ways. CBDCs
offer a safe store of value and efficient means of payment, which can increase competition for deposit
funding, increase banks’ share of wholesale funding, and lower bank profits. CBDCs also have the
potential to bolster financial inclusion to the extent that they can address the barriers to inclusion for the
unbanked. In dollarized or euroized economies, or in economies where the adoption of crypto assets is
widespread, the introduction of CBDCs could also encourage a greater use of the local currency,

" BIS survey data show that central banks are particularly interested in retail CBDCs: all central banks conducting work on CBDCs
either look at both wholesale and retail CBDCs or focus solely on a retail CBDC.




particularly in lieu of other forms of digital money denominated in foreign currency or crypto assets (that
is, “de-dollarization/de-cryptoization”).

Changes in the macroeconomic environment could lead to either a tightening or a loosening of
financial conditions. Increased competition for bank deposit funding, increased wholesale funding, and
lower bank profits would tighten financial conditions. On the other hand, increased financial inclusion
could loosen financial conditions. Decreasing dollarization/cryptoization has an ambiguous impact on
financial conditions.

The central bank should closely monitor the effects of CBDC issuance on the macroeconomic
environment so that it can react to maintain a given level of financial conditions, if needed. As it
can with any other economic shock, the central bank can choose to adjust its policy instruments to
achieve its objectives as the macroeconomic environment evolves. Given that the introduction of CBDCs
could either tighten or loosen financial conditions, keeping a close watch over the macroeconomic
environment related to monetary policy would be warranted. The central bank can offset the impact if
necessary.

CBDCs have the potential to strengthen the channels of monetary policy transmission. De-
dollarization/de-cryptoization is likely to amplify all transmission channels. Increased competition for bank
deposit funding could strengthen the interest rate and bank lending channels. Increased wholesale
funding would strengthen the bank lending channel. Higher levels of financial inclusion can strengthen the
interest rate and asset price channels. There are unlikely to be additional effects on the exchange rate
channel.

In general, the effects of CBDCs on monetary policy transmission are expected to be relatively
small in normal times; however, these effects can be more significant in an environment with low
interest rates or financial market stress. The strengthening of transmission channels via increased
competition and wholesale funding relies on a significant substitution of bank deposits for CBDCs, which
may not materialize. The impact of financial inclusion is also uncertain and constrained by the relatively
small share in overall savings and lending of the financially excluded population, particularly in more
advanced economies. The impact of de-dollarization/de-cryptoization may also be small if CBDCs do not
effectively increase the attractiveness of local currency. Furthermore, most central banks exploring
CBDCs are considering precautionary design features such as holding and transaction limits and tiering
of interest rates. Such features will limit the potential flight from retail deposits or cash into CBDCs and
are thus likely to ensure that the CBDC does not have a significant impact on monetary policy
transmission. However, when policy rates are low and in times of financial market stress, the impact of
CBDC on monetary transmission could be more significant. A non-remunerated CBDC could entrench the
zero lower bound for interest rates. And when there is financial market stress, there is greater risk of a
flight to safety from retail bank deposits into CBDCs.

The impact of CBDCs on monetary policy transmission will depend on both the design features of
the CBDC and characteristics of the economy. This note is intended to give central banks a general
framework to understand the likely impacts of CBDCs on monetary transmission. Practitioners can apply




the principles of this framework to the specific characteristics of their economies when considering the
potential impact of CBDCs on monetary policy transmission. Doing so will also allow them to incorporate
such considerations into the design of the CBDC.

In the long run, CBDCs could help maintain the convertibility between private money and central
bank money in jurisdictions where cash is becoming increasingly marginalized. The loss of such
convertibility has uncertain implications for the basic trust in the monetary system. CBDCs could therefore
potentially serve as a “monetary anchor” for the monetary system—and, by extension, also maintain the
ability of the central bank to conduct monetary policy (Panetta, 2021).

The remainder of the note is organized as follows. Section Il lays out a conceptual framework to
analyze the implications of CBDCs on monetary policy transmission. Section Il presents the baseline
CBDC design considered in the analysis. Section IV considers the impact of CBDC on a country’s
macroeconomic environment. Section V considers the CBDC’s impact on financial conditions. Section VI
considers the CBDC's impact on the transmission channels of monetary policy. Section VII discusses
monetary policy operations, other monetary policy regimes, renumerated CBDC, and foreign CBDC.




ll. Conceptual Framework

This section presents a conceptual framework for the analysis in this note, which also serves as a
roadmap (Figure 1). In the framework, the implications of CBDC issuance on monetary policy are
intermediated by its impact on key parts of the macroeconomic environment. The framework also makes
a distinction between “level effects”—whereby the introduction of CBDCs could tighten or loosen financial
conditions as a shock—and “transmission effects,” whereby CBDCs change the impact of a given
monetary policy shock on output, employment, and inflation.

Figure 1. Conceptual Framework
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Source: Authors.

Depending on how it is designed, the issuance of a CBDC could affect a country’s
macroeconomic environment. A CBDC offers a safe store of value and efficient means of payment,
which can increase competition for deposit funding, increase banks’ share of wholesale funding, and
lower bank profits. CBDC also has the potential to bolster financial inclusion to the extent that it can
address the barriers to inclusion for the unbanked. A CBDC could also increase the attractiveness of local
currency and help reduce dollarization/cryptoization.

The impact on the macroeconomic environment in turn affects monetary policy. First, upon CBDC
issuance, there will be a tightening or loosening of financial conditions from the changes in the
macroeconomic environment (“level effects”). Second, changes in the macroeconomic environment can
potentially strengthen or weaken the transmission channels of monetary policy (“transmission effects”).
Transmission is said to be stronger (weaker) if a given change in the monetary policy stance has larger
(smaller) effects on macroeconomic variables in an economy with CBDCs than in an economy without
them, all else being equal. The “level effects” apply only during the CBDC's introduction, whereas the
“transmission effects” remain even after the CBDC has been fully integrated into the economy.




lll. Design Features of CBDCs

This section outlines the baseline design and features of CBDC considered in this note: a non-
remunerated retail CBDC that is accessible only domestically.

This note focuses on CBDCs designed for retail use, or retail CBDCs, which would be available to
the general public. Central banks are considering both retail and wholesale CBDCs. Wholesale CBDCs
refer to digital forms of central bank reserves whose access is limited to banks and other financial
institutions. Retail CBDCs refer to digital forms of central bank money that can be widely held and used
by individuals.

CBDCs have the potential to improve the payments and financial system by providing a new form
of digital money with the following features (Figure 2):

Figure 2. Features of CBDCs
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Source: Authors.

Note: CBDC = central bank digital currency.

e CBDCs offer a safe store of value. Unlike bank deposits and other liabilities of private financial
institutions which are subject to credit and liquidity risk and the possibility of bank failures, CBDC
would not carry such risks. As a direct liability of the central bank, CBDCs would be as safe and
risk-free as physical cash.23

e CBDCs could provide an attractive means of payment for use in person-to-person, person-to-
business, and business-to-business transactions. Additionally, as an electronic means of
payment, CBDCs would be on par with fast-payment solutions in overcoming the limitations

2 While CBDCs are a safe store of value, as with cash, the level of inflation could decrease their purchasing power.
3 Caps on individual holdings of CBDC would limit its potential as a savings vehicle.




associated with cash use, such as the need to meet in person and to rely on networks of
distribution such as ATMs, which may be particularly difficult in remote locations. Add-on features
such as offline payments and programmability, which are being explored, would further enhance
CBDCs’ attractiveness for payments.

e CBDCs could lower costs. CBDCs could be offered through digital wallets on mobile devices,
reducing the costs associated with maintaining physical bank accounts and transaction fees.
Issuing and managing cash is expensive,* with costs falling on banks, firms, and households.
CBDCs may also reduce the price of cross-border (and potentially domestic) payments by
reducing intermediaries in the normal transaction chain via closer connection or direct access to
central bank settlement accounts.5 Transactions could be settled by directly transferring claims
on the central bank’s balance sheet. Although introducing and maintaining CBDCs would
probably entail substantial fixed costs, marginal operational costs would likely be low.

The degree of adoption of CBDCs and their effect on the economy will ultimately depend on their
design. Central banks are weighing the aforementioned benefits against the potential risks—in particular,
the risk of banking disintermediation. They are therefore consciously exploring designs that would ensure
that CBDC adoption would not create potentially large adverse effects on the economy. CBDCs
specifically designed with this in mind will therefore be the focus of this note.

Most jurisdictions are considering issuing a non-remunerated CBDC, which is the focus of this
paper. All CBDCs that have been launched or piloted thus far are non-remunerated, which is beneficial in
limiting deposit migration. The monetary policy implications of remunerated CBDC will be discussed as an
extension in Section VII.

Central banks are considering CBDC designs that cap individual holdings at a predefined
maximum. The motivation is to limit the magnitude of the potential flight from retail bank deposits into
CBDCs, which has implications for monetary policy. Effective limits on holdings would preclude large-
scale adoption of CBDCs and, for instance, make digital bank runs into CBDCs impossible.®

This note mainly considers a CBDC that is legally accessible only in the issuing jurisdiction. The
legal usage of a CBDC can be either restricted to the jurisdiction in which it is issued or opened to cross-
border payments. Central banks that are currently in the process of launching or piloting CBDCs have
largely focused on usage only in the issuing jurisdiction, even though featuring an international dimension
in the design of CBDC could also be an important consideration.

4 Hasan, De Renzis, and Schmiedel (2013) estimate the cost to be 0.5 percent of GDP for the euro area, similar to the cost in
Canada (Kosse and others 2017) and Uruguay (Alvez, Lluberas, and Ponce 2018). Even higher costs have been estimated in
Albania (1.5 percent of GDP) and Guyana (2.6 percent of GDP; Banka 2018).

5 1f a CBDC introduces competition in a monopolistic payment system, then overall costs could also be reduced.

6 To promote financial inclusion, some central banks are considering so-called tiered digital wallets; wallets with higher caps would
require more extensive customer identification (Bindseil 2020).




IV. Impact on the Macroeconomic Environment

This section provides an analysis of the impact of CBDCs on key parts of the macroeconomic
environment that are relevant for monetary policy (Figure 3).

The baseline analysis is anchored in an inflation target monetary policy regime.” In an inflation
target framework, monetary authorities commit to maintaining inflation at a preannounced level or band.
The main policy instrument is the policy interest rate, and monetary policy decisions are primarily guided
by the deviation of forecasted inflation from its target level.8

Figure 3. Impact of CBDCs on the Macroeconomic Environment

Macroeconomic Environment

Competition Higher competition for deposit funding
Wholesale . . .
Higher wholesale funding to replace deposits
CBDC - Bank profits Lower profits from squeezed margins
Higher if CBDC addresses barriers to inclusion
inclusion

DoIIarlz_atlc?n / Lower from greater use of local currency denominated CBDC
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Source: Authors.

Note: CBDC = central bank digital currency.

e CBDCs could raise competition for bank deposit funding. By virtue of offering a safe store of
value and an efficient means of payment, deposits may leave banks in favor of the CBDC,
leading to a decrease in deposit funding available to banks (Bindseil 2020; Mancini Griffoli and
others 2018).° The magnitude of this impact depends on the extent to which the CBDC is an

7 Section VIl also considers other monetary regimes.

8 Experience with the inflation target framework is relatively recent among the emerging markets, and they have had varying
degrees of success (see Brandao Marques and others 2020).

% This note focuses on the case of monopolistic competition in the banking sector as banks have some degree of market power in
most countries.




attractive substitute for deposits.'% " Caps on individual holdings will also limit switching from
deposits to CBDCs.

e CBDCs could increase banks’ share of wholesale funding. To the extent that there is an
outflow of deposits to CBDCs, banks could replace deposit shortfalls with wholesale funding.2

e CBDCs could lower bank profits. If banks raise deposit interest rates to compete with CBDCs
or if funding costs increase from a shift toward wholesale funding, then bank profits will decrease
to the extent that higher costs cannot be entirely passed through to higher lending rates. '3

e CBDCs could bolster financial inclusion. Although not a silver bullet, CBDCs present
opportunities for improving financial inclusion and expanding access to financial services for the
unbanked (Lannquist and Tan 2023). CBDCs may serve as an initial entry point to a digital
financial account that leads to the opening of bank accounts and credit access, especially when
banks distribute CBDC in a two-tier system (Tan 2023b).'* The magnitude of effects depends on
the extent to which a CBDC addresses the barriers to financial inclusion in a given country.

e CBDCs could help de-dollarization or counter “cryptoization.” In dollarized or euroized
economies, the introduction of a CBDC could encourage a greater use of the local currency by
making it a more attractive means of payment. In particular, with the rise of other forms of digital
money denominated in foreign currency (such as stablecoins), a CBDC can help prevent the local
currency from being supplanted. However, a CBDC would not address deeper issues driving
currency substitution related to a country’s monetary policy framework and central bank
credibility.

The impact of CBDCs on bank competition, wholesale funding, and profits is connected to the
degree of bank disintermediation from CBDCs."® In a static partial equilibrium model, the introduction
of CBDCs draws deposits away from banks, leading to an upward shift in the deposit supply curve (Figure

'° The attractiveness of CBDCs relative to that of deposits would likely depend on the following design features: perceived safety,
ease of access, convenience, technological innovation (such as programmability), cost of use, and privacy and anonymity.
Merchant acceptance of CBDCs is also critical (see Tan 2023a).

" The impact will be greater on banks that rely more on deposit funding. As a result, this could potentially lead to differential effects
across jurisdictions where banks have varying funding structures.

12 The size of banks, the structure of the economy, and public acceptance are factors affecting the extent to which CBDCs could
increase banks’ share of wholesale funding.

'3 Although CBDC issuance will likely decrease bank profits through the channels described above, it could potentially have an
offsetting positive impact on profitability in several other respects (Ahnert and others 2022). For instance, CBDCs could increase
operational efficiency in the financial system, particularly in terms of payment processing and money transfers. Furthermore,
greater financial inclusion would imply that more agents would be in the formal banking system, which could provide banks with
new customers and new opportunities for lending and other services. On net, however, the effect is likely to be negative.

4 The account and transaction history in CBDC may be sent to credit providers or other financial product/service providers in place
of collateral or more formal credit history for individuals and entities lacking them. In this way, it serves as an alternative data
source for credit underwriting, enabling greater access to credit or other products/services needing financial data about a person
or business. Ouyang (2021) shows that the use of Alipay in China for digital payments increases credit provision to its
underserved users.

5 1f a CBDC only replaces demand for cash, then there will be no impact on monetary policy via bank disintermediation.




4).'% Banks counteract some of the impact on their deposit bases by raising deposit interest rates, moving
along the demand for deposit funding curve, but there is a decrease in total deposits.'” The reduction in
deposits is greater if the CBDC is more attractive (a greater leftward shift of supply). When banks have
more market power (reflected in the steepness of the demand for deposit funding curve), they can better
insulate their loan volume, while banks with little market power adjust more aggressively in quantity,
exhibiting a larger contraction in deposit and loan volume.

Figure 4. Static Partial Equilibrium Model-Based Analysis of Bank Disintermediation

Interest on

deposits

Demandfor

Quantity

Source: Authors, adapted from Mancini Griffoli and others (2018).18
Note: CBDC = central bank digital currency.

The introduction of a non-remunerated CBDC may not necessarily lead to a significant reduction
in deposit supply—that is, the leftward shift in the supply of deposit funding curve may not be
substantial. According to Li (2023), demand for a CBDC is largely determined by the degree to which it is
remunerated, hence demand for existing unremunerated “e-money” (for example, in the United Kingdom
and the European Union) has been low (BIS 2021). At the same time, CBDCs will be as safe as cash and
might offer greater efficiency, hence possibly generating greater demand. So far, consumer adoption of
non-remunerated CBDCs in countries that have launched them has been slow and limited. The reduction
in deposits could be larger if the CBDC offers interest (a greater leftward shift of supply). Although some

"6 The reaction from the issuance of CBDC could be different depending on the type of the deposits. For instance, households may
be covered by deposit insurance, reducing their motives to convert deposits into CBDCs compared to firms. On the other hand,
firms are more sensitive to interest rates than households, which means that the attractiveness of CBDCs to firms might be
somewhat offset if the CBDC is non-remunerated.

7 Banks could also respond by offering more and better complementary financial services.

8 See Agur, Ari, and Dell’Ariccia (2022) for a formalized version of this model.
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literature provides an estimate of the magnitude of disintermediation, quantifying the potential impact is, in
general, difficult, and the uncertainty is high.°

In a general equilibrium model where banks respond to the competitive pressures from CBDCs by
accepting lower margins, the decrease in deposit quantities will be even smaller or could even
turn positive (Figure 5).2° The demand for deposit funding curve shifts upward as banks accept lower
margins. As a result, the equilibrium quantity of deposits increases.

Figure 5. Dynamic General Equilibrium Model-Based Analysis of Bank Disintermediation

Interest on
deposits Supply shift

Quantity

Source: Authors, adapted from Mancini Griffoli and others (2018).
Note: CBDC = central bank digital currency.

The central bank can act to limit the decline in bank deposits. The central bank can set or lower caps
on individual CBDC holdings or discourage (such as through fees) convertibility from bank deposits to
CBDCs. In addition, the central bank could lend the funds diverted from deposits back to banks.

In a model with heterogeneous households, a CBDC increases financial inclusion by providing the
unbanked access to the CBDC (Figure 6; see Chang and others 2023; Tan 2023b). Before CBDC
issuance, the unbanked poor (wealth below W1) hold only cash while the rich (wealth above W1) hold

' According to the results obtained from a static partial equilibrium model, the estimated change in deposits ranges from —10
percent for the UK (Chiu and Hill 2018) to —0.1 percent for Portugal (Canhoto 2004). Also, the changes in deposits rates are +17
basis points for the UK and +25 basis points for Portugal. It assumes a liquidity value of the CBDC of 50 basis points (which
represents a possible lower bound to negative rates before deposits move to cash) and elasticities of deposit demand and
supply to interest rate movements.

20 Chang and others (2023), Chiu and others (2023), and Andolfatto (2021) show that it is possible for CBDCs to increase deposit
quantities under imperfect competition in the banking sector.
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cash and deposits. After CBDC issuance, the very poor (wealth below WO0) remain holding only cash, the
middle class (wealth between WO and W2) hold cash and CBDCs, and the very rich hold cash, CBDCs,
and deposits (wealth above W2). Financial inclusion improves as some unbanked poor households
(wealth between W0 and W1) gain access to the CBDC. The disintermediation impact is composed of the
extensive margin loss of deposits from those who switch from deposits to the CBDC (wealth between W1
and W2) and the intensive margin gain in deposits by those who continue to hold deposits because of
higher deposit interest rates (wealth above W2).

Figure 6. Heterogeneous Households and Financial Inclusion
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Source: Authors and adapted from Chang and others (2023).

The potential margin for gains in financial inclusion is large, particularly in developing countries.
Globally, 1.4 billion adults (24 percent of adults) still lack access to a financial account.?' Women, the
poor, the young, rural residents, and those outside the workforce all continue to have lower account
ownership rates on average.?? Tan (2023b) finds that the financial inclusion impact of CBDCs can be
particularly large in developing countries with large unbanked populations (intuitively, a large density of
households between W0 and W1 in Figure 6). A calibration exercise for a representative developing
economy suggests that there could be up to a 20 percentage points (as a share of population) boost to
financial inclusion from the unbanked gaining access to a CBDC.2?

21 World Bank Global Findex 2021 database.

2 |n 2021, the “gender gap” stood at 6 percentage points in emerging economies, where, globally, 74 percent of men have a
financial account compared with 68 percent of women.

2 Assuming a liquidity value of the CBDC of 50 basis points and a 20 percent reduction in costs to access the CBDC compared to
that of a bank account (Tan 2023b).
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FINTECH NOTES Implications of CBDCs for Monetary Policy Transmission

V. Tightness of Financial Conditions

Upon CBDC issuance, there will be “level effects” on the tightness of financial conditions from the
changes in the macroeconomic environment (Figure 7). The introduction of a CBDC could alter
deposit and lending rates. Changes in these interest rates affect the aggregate demand of the economy
through households’ consumption-saving decisions (intertemporal substitution effect) and households’
and firms’ investment decisions by way of changing the marginal cost of borrowing. Additionally, CBDCs
could change the volume of deposits as well as credit provisioning, both of which also affect financial
conditions.

Figure 7: Level Effects on the Tightness of Financial Conditions

Level Effect on the Tightness

of Financial Conditions

t Competition Tightening

t Wholesale funding Tightening

| Bank profits Ambiguous

t Financial inclusion Loosening
Dollarization/ .

| Cryptoization Ambiguous

Increased competition for bank deposit funding would tighten financial conditions. Banks will raise
deposit interest rates to counteract some of the impact on their deposit bases and offset the additional
liquidity value of the CBDC.

Source: Authors.

Increased wholesale funding would tighten financial conditions.?

o Increased wholesale funding would be more expensive. Deposit insurance and implicit
government guarantees allow banks to fund themselves with deposits at a lower cost than with
other instruments (Drechsler, Savov, and Schnabl 2021). External financing through wholesale
funding is costly (Kashyap and Stein 1995). Hence, switching away from deposits could result in

24 See Bouis and others (2023) for the implications of CBDC issuance for financial stability.
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higher lending rates to preserve margins. The magnitude of the effect may not be very large,
though, given that most of the value of deposits in most banking systems is uninsured.

o Increased wholesale funding could increase market discipline, decreasing credit provision
to the economy. Relatedly, discipline stems from banks facing higher costs of funding or a drop
in deposits as they take more risks (Berger 1991). Insured depositors do not impose the same
level of discipline on banks since they do not bear the consequences of the risks they
undertake.?5 Following the introduction of a CBDC, market discipline could increase as banks rely
more on uninsured wholesale funding—thus shrinking lending.

o Increased wholesale funding may be less stable. Retail depositors are more stable sources of
funding than wholesale depositors (Huang and Ratnovski 2011; Gertler, Kiyotaki, and Prestipino
2020). Banks might have to hold more liquid assets to meet regulatory requirements or cut back
on lending.

o The quantitative impact is uncertain and depends on the expected decrease in deposit
quantities. Whited, Wu, and Xiao (2023) estimates that bank lending falls by one-fourth of the
drop in deposits as banks partially replace lost deposits with wholesale funding.26 However, in
general equilibrium, the lending impact approaches zero and could turn positive if there is an
increase in deposit quantities.

Lower bank profits have an ambiguous impact on financial conditions. Banks may tighten their
lending standards or increase interest rates to compensate for reduced profitability; however, it is possible
that some banks might increase risk taking to make up for reduced profits.

Increased financial inclusion could loosen financial conditions.

o Financial inclusion could lead to savings mobilization among the previously unbanked
and underserved populations, to the extent that a CBDC leads to the opening of bank deposit
accounts. Increased savings can provide a stable pool of funds for greater lending; however,
even if the CBDC induces a large share of the unbanked population to open bank accounts, the
amount of savings mobilized may be small, as the unbanked own a small share of overall wealth
in the economy. Furthermore, the poor have a much lower savings rate than do the rich, implying
that the poor’s contribution to the increase in overall deposit can be limited (Fagereng and others
2019).%7

% There is some debate on the conditions under which there is a disciplining effect, as Irish banks that were highly reliant on
wholesale funding in the run-up to the global financial crisis nevertheless built up very high levels of risk.

% This implies an estimated change in lending ranging from —2.5 percent for the UK to —0.03 percent for Portugal, based on the
partial equilibrium model descried in Chiu and Hill (2018) and Canhoto (2004). See Davoodalhosseini (2021), Keister and
Monnet (2022), Keister and Sanches (2023), and Niepelt (2020) for other relevant quantitative work.

27 According to Anand and Thampi (2016), the top 10 percent of households hold 51.6 percent of entire wealth, while the bottom 10
percent hold only 0.2 percent of wealth in India.
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o The use of CBDC transaction histories as an alternative data source for credit
underwriting could reduce credit-risk information asymmetry, lowering lending interest
rates, and expanding access to credit.2® According to Ouyang (2021), adopting Alipay
cashless payments in China increases the probability of getting credit access by 56 percent, and
a 1 percent increase in cashless payment flow results in a 0.41 percent increase in the credit line.
If CBDC data can be shared with lenders, one might expect effects of a similar magnitude;
however, as before, if the CBDC expands lending among primarily low-income and underserved
populations, then the aggregate impact will be small, as these groups make up a relatively small
share of total lending.

Decreasing dollarization/cryptoization has an ambiguous impact on financial conditions. De-
cryptoization itself could loosen financial conditions, similar to financial inclusion, since it could potentially
lead to an increase in the supply of deposits. Given that deposits are the cheapest funding source, banks
have room to reduce lending rates due to the decline in funding costs. On the other hand, the effects
coming from de-dollarization are ambiguous because they depend on the difference in interest rates
between the domestic and foreign currency. For example, if the domestic interest rate is higher than the
foreign one, the decline in dollarization leads to tightening.

The central bank should monitor the macroeconomic environment closely to prevent any
undesired loosening/tightening of financial conditions. As is the case with any other economic shock,
the central bank should closely monitor the macroeconomic environment, which is relevant to monetary
policy operation, and choose to adjust its policy instruments to achieve its objectives of maintaining price
stability and managing economic fluctuations. If financial conditions tighten (loosen) from the issuance of
a CBDC, the central bank can lower (increase) the policy rate to offset the impact and communicate its
rationale to the public.

2 Appropriate privacy protections and safeguards, including attaining user consent and adhering to country-specific regulations and
legal frameworks, should be put in place to protect user data. In countries that prioritize privacy and data protection in their
financial transactions, the extent to which data can be recorded and shared with financial service providers may be more limited.
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FINTECH NOTES Implications of CBDCs for Monetary Policy Transmission

VI. Transmission Channels of Monetary Policy

This section analyzes the impact of the changes in the macroeconomic environment induced by
CBDC issuance on the transmission channels of monetary policy. Transmission is said to be

stronger (weaker) if a given change in the tightness of financial conditions has larger (smaller) effects on
macroeconomic variables in an economy with a CBDC than in one without CBDCs, all else being equal.

The main channels of monetary policy transmission are (Figure 8):

Figure 8: Main Channels of Monetary Policy Transmission

Transmission channels

Interest rates Real deposit, lending, capital market rates — intertemporal substitution

Bank lending Bank balance sheets — wholesale funding costs

Asset prices Borrower balance sheets (NPV) — funding costs & wealth effects

Exchange rates Borrower balance sheets, asset prices, net exports

Source: Authors.
Note: NPV = net present value.

¢ The interest rate channel: Monetary transmission through the interest rate channel occurs when
changes in the policy rate induce changes in the overall level of interest rates in the economy,
and those in turn affect the overall level of aggregate demand through their effects on the
demand for credit and the available income of borrowers. Changes in interest rates alter the
marginal cost of borrowing, inducing households and firms to rebalance investment and
consumption between the future and the present, especially if exposed to interest-sensitive
borrowing and saving instruments.

¢ The bank lending channel: Monetary transmission through the bank lending channel occurs
when banks’ cost of funds changes in response to changes in the policy rate. Changes in the
policy rate and its expectation affect bank balance sheets, profits, and ultimately their
creditworthiness. These changes affect their non—deposit funding costs and their ability to supply
credit. In response, banks adjust their lending rates and standards.?®

2 See Bernanke (2007) and references therein for a full description of the bank lending channel. Older versions of this channel,
originating in a period with higher reserve requirements and credit market segmentation, suggested that a higher supply of reserves
increased deposits—loanable funds—and hence bank lending.
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o The asset price channel: Monetary transmission through this channel occurs when changes in
the policy rate affect asset prices in the economy (in particular, equity or the value of collateral). A
tightening would erode the balance sheet quality of borrowers by reducing their net worth—
affecting their creditworthiness and costs of borrowing. This induces changes in consumption and
investment through the wealth effect and the financing cost of investments.

o The exchange rate channel: Monetary transmission through the exchange rate channel
operates through the effect of the policy rate on the exchange rate, which, in turn, affects net
exports. When monetary policy is tightened, domestic real interest rates rise and domestic
deposits become more attractive relative to foreign deposits. Uncovered interest parity dictates
that this will lead to capital inflows and, in the short run before prices adjust, a real appreciation of
the currency and a contraction of net exports. This trade channel is complemented by a financial
channel for countries that have high foreign-currency balance sheet exposure. In this case, an
appreciated exchange rate leads to a wealth shock and looser financial conditions, boosting
consumption and counteracting the trade channel.

Changes in the macroeconomic environment induced by CBDC issuance can potentially
strengthen the transmission channels of monetary policy (Figure 9).

Figure 9: Impact on Transmission Channels of Monetary Policy

Transmission Effects

Interest rate Bank lending Exchange rate

t Competition + +

Wholesale
T funding 7
| Bank profits +/-
Financial
T inclusion + w
lDoIIarlzatlon f + + + +

Cryptoization

Source: Authors.
Note: +/- indicates a strengthening/weaking of the transmission channel.
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Increased competition for bank deposit funding could strengthen the interest rate and bank
lending channels. The pass-through from policy rates to deposit rates is stronger when banks have less
market power, as banks exercise market power to widen net interest margins. Thus, all else equal, the
interest rate channel of transmission is more potent with greater competition in the banking sector (see
also Drechsler, Savov, and Schnabl 2017). Consequently, bank lending rates also would become more
sensitive to the policy rate.

Increased wholesale funding would strengthen the bank lending channel. Wholesale funding costs
tend to be more sensitive to the central bank’s policy rate than retail deposits, which are relatively
insensitive to interest rates. Further, when a bank relies more on wholesale funding, changes in its
balance sheet can have a larger effect on its total funding costs. Uninsured wholesale funding markets
are more sensitive to changes in a bank's balance sheet.

Lower bank profits may have an asymmetric but relatively small effect on the interest rate
channel. Banks may have larger incentives to raise interest rates when the policy rate is increased to
maintain already small profit margins—thus strengthening transmission. The opposite is likely to occur
when policy rates are lowered. However, this effect is likely to be relatively small.

Higher levels of financial inclusion can strengthen the interest rate and asset price channels.
Greater financial inclusion implies that more households would be sensitive to monetary policy to the
extent that a CBDC boosts access to interest-sensitive borrowing and saving instruments—for instance, if
the use of CBDC payments data to build financial histories expands credit access among the unbanked
or if the CBDC serves as an initial entry point to a digital financial account that leads to the opening of
bank accounts. This leads to a greater share of the economy making intertemporal consumption and
saving decisions guided by interest rates, which strengthens monetary transmission through the interest
rate and asset price channels (Mehrotra and Nadhanael 2016). However, the aggregate impact of
financial inclusion is limited by the relative contribution of the financially excluded population to overall
saving and borrowing.

Increased monetary autonomy as a result of lower levels of dollarization or cryptoization will
amplify all transmission channels. In dollarized or euroized economies, the introduction of a CBDC
could encourage a greater use of the local currency, in lieu of dollars or euros, by making the local
currency a more attractive means of payment. Thus, the CBDC could also help maintain monetary
sovereignty and sustain the demand for central bank money. With greater monetary autonomy, monetary
policy transmission will be stronger through all channels.

There are unlikely to be additional effects on the exchange rate channel. The basic relationship
between interest rates and the exchange rate, as captured by the uncovered interest parity condition, is
expected to remain unaffected.
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Box 1. Lessons from the US Overnight Reverse
Repurchase Agreement Facility

The Overnight Reverse Repurchase Agreement (ON RRP) facility in the United States
provides nonbank financial firms direct access to the central bank balance sheet. The ON
RRP facility offers US Treasury—backed repos to money market funds, allowing them to deposit
funds overnight with the Fed.

The ON RRP facility offers returns close to the policy rate. The administered rate is set at the
bottom of the target range for the federal funds rate, below the rate on balances held at the Federal
Reserve Banks (IORB).

This arrangement has similarities to a CBDC. The ON RRP facility has the potential to
disintermediate banks and reduce the supply of deposits by providing a safe and risk-free
alternative investment to a broad base of money market investors. However, it is not a retail facility
directly available to the general public, like a retail CBDC would be.

Bank deposits interest rates do not seem to be more sensitive to the policy rate since the
introduction of ON RRP. The overall impact on the banking sector so far has not led to a
significant contraction in bank deposit supply. However, the facility can crowd out private repo
(Anderson and Kandrac 2017; Infante 2020).
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VIIl. Further Considerations on Operations,
Regimes, and CBDC Designs

This section studies the impacts of a CBDC on the operational aspects of monetary policy in more
detail and considers other monetary regimes as well as two extensions to the baseline CBDC
design. While so far, this note has covered the impact of a CBDC in a typical inflation-targeting setup,
this section takes a closer look at implications at the operational level and considers alternative monetary
policy regimes. It also considers the implications of a remunerated CBDC as well as the case of a foreign
CBDC being available to domestic residents.

Monetary policy operations

Interest rate—based operational frameworks can be designed as corridor or floor systems (Figure
10). For a corridor system, the discount rate is set above the target interest rate, and the interest rate on

reserves is set below it. Open market operations can be used to achieve the target rate. Alternatively, the
policy rate can be attached to a central bank instrument that is offered on a full allotment basis. In a floor
system, bank reserves are remunerated at the policy rate.30

Figure 10: Interest Rate—Based Operational Frameworks

Mid-corridor, market rate Calibrated OMOs to hit target rate

Mid-corridor, central bank rate Full allotment lending of reserves at policy rate

Floor rate Remuneration of excess reserves

Sources: Authors.
Note: OMOs = Open Market Operations

¢ In a mid-corridor system targeting a market rate (Regime 1), CBDC demand is an
autonomous factor that might complicate the forecasting of liquidity necessary to optimize
open market operations. A careful forecast of banks’ reserve needs is used to calibrate the
reserves that central banks lend through open market operations. CBDCs could complicate
liquidity estimates given the potential jaggedness and novelty of demand for the new payment
instruments. Volatility of demand might increase more during crisis times. Central banks would
learn to forecast more accurately over time and have tools to absorb forecasting errors. Central

30 See King and Mancini Griffoli (2018) for more details.
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banks could also temporarily switch to a full-allotment regime if needed (see Afonso and others
2021 for past examples).3!

¢ Otherwise, monetary policy operations could continue largely unchanged with CBDCs.
Central banks should be able to affect term spreads through communication as before, such as

by releasing and discussing their interest rate projections. Central banks should be able to retain

control of interest rates on reserves. As long as banks demand reserve balances to pay each
other—ultimately, as long as banks intermediate payments—the central bank should be able to
set their marginal price.

The size of the central bank balance sheet could grow considerably if the CBDC replaces deposits

to a large extent.32

e Central banks’ demand for government bonds is likely to increase to balance the increase

in their CBDC liabilities.33 While this increase is likely to have price impacts that can affect the
yield curve, available evidence suggests they would be marginal.3* Naturally, in countries with
much smaller government bond markets, the impact of a CBDC on the yield curve could be
greater.

e There would be implications for seigniorage revenue—the income from holding assets
with a return higher than the cost of liabilities. Bindseil (2016) argues that a large balance
sheet increases seigniorage; however, Hall and Reis (2015) points to the risks (interest rate,

foreign exchange, and default) from a larger balance sheet, which boils down to higher leverage.

Losses could undermine the central bank’s independence (Ishi, Fujita, and Stone 2011). If a
CBDC is nonremunerated, seigniorage could be expected to grow.3

Although the effect on monetary policy transmission is expected to be relatively small in normal
times, a CBDC could potentially have more significant implications for monetary policy
transmission in an environment of low interest rates and in times of financial market stress.

31 In floor systems, forecasting may still be needed for central banks to keep the size of outstanding reserves just above what banks

require to settle transactions or as safety buffers.

32 The balance sheet of a central bank expands as CBDCs replace deposits when it offsets the reduction in reserves using open
market operations (see Armas and Singh 2022; Bouis and others 2023).

33 However, the impact on the size of the central bank balance sheet will be smaller if the CBDC partially replaces banknotes in
circulation. The same is true if deposits are substituted by the CDBC, leading to an exchange of central bank reserves for the
CBDC, given that banks still hold sufficient reserves at the central bank.

% The estimated effects of quantitative easing equal to 1 percent of GDP on 10-year US Treasury yields typically lie in the
neighborhood of 4 to 5 basis points (see Williams 2011). However, given that purchases to balance CBDC liabilities would
presumably fall heavily on shorter maturity instruments, the effects on yields would likely be much smaller.

%n the case of a remunerated CBDC, the impact is ambiguous and would depend on the differential between assets (typically
government bonds) and the rate of reserve remuneration. The likely shift away from non-interest-bearing cash to an interest-
bearing CBDC, though, would contribute to lower seigniorage.
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An unremunerated CBDC could entrench the zero lower bound for interest rates.36.37 In case of an
unremunerated CBDC without holding limits, there could be no other asset with a negative interest rate
(Jamet and others 2022). CBDC would not bear the storage costs that apply to physical cash, raising the
effective lower bound (Armelius and others 2018). While central banks have been able to set interest
rates at negative levels for prolonged periods, given the high costs of storing physical cash, they could
well be impeded if households start holding CBDCs in unlimited quantities.

Under financial market stress, there is greater risk of a flight to safety from retail bank deposits
into CBDCs. This would strengthen the impact on monetary policy transmission from increased
competition for bank deposit funding, increased wholesale funding, and lower bank profits.

It may be hard to gauge how low the policy rate can be set before the risk of broad-based
disintermediation from the banking system becomes significant. Central banks are likely to be
particularly wary of these risks, given that runs can evolve rapidly due to new technologies and social
media in recent years (for example, Silicon Valley Bank).38

These concerns, however, would be significantly reduced if effective limits are placed on how
much CBDC can be held.

A CBDC, if not well designed and properly operated, could undermine the credibility of the central
bank—with implications for the effective transmission of monetary policy. Technical failures,
cyberattacks, loss of user funds, or breaches of confidential user data could pose reputational risks for
the central bank. Central bank credibility directly impacts public expectations of future inflation. A central
bank that is perceived as credible in its commitment to maintaining price stability helps anchor inflation
expectations, making it easier for the central bank to achieve its inflation targets.

Type of monetary policy regime

This subsection discusses the extent to which the monetary policy effects of CBDCs are different
for other regimes (Figure 11).

Under an exchange rate management framework, the central bank stabilizes the nominal
exchange rate vis-a-vis a base (or “anchor”) country using interest rates and foreign exchange
intervention, often in combination with sterilization, to achieve its target. A well-known implication of
this framework is some loss of independent monetary policy, with a strict peg fully sacrificing independent
monetary policy when there is no restriction on cross-border capital flows.

3% A remunerated CBDC that allows for negative interest rates would not necessarily entrench the zero lower bound.

37 Relatedly, CBDC has the potential to increase the reversal interest rate (Abadi, Brunnermeier, and Koby 2023) via lower bank
profits.

3 CBDCs could make bank runs both more likely and quicker, as they might present a more convenient vehicle to shift funds into
than cash. There are, however, ways to mitigate these risks with improved information sharing, redesigned deposit contracts,
and central bank asset-side policies (Chapman and others 2023).
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In a monetary targeting framework, the central bank targets the quantity of a specific monetary
aggregate whose rate of growth is linked to long-run inflation. The quantity target in turn is achieved
principally by using interest rates or reserve requirements. In practice, the efficacy of monetary targeting
relies on clear and consistent communication with the public to guide inflationary expectations.

Figure 11: Monetary Policy Regimes?3®

Objective Intermediate target | Operational target

Short term interest OMO, reserve
rate remuneration

Inflation targeting Inflation stability Expected inflation

FX interventions,
FX stability FX rate/ volatility FX rate/ volatility OMO, reserve
requirements

Exchange rate
management

OMO, reserve
requirements

Inflation (credit)

stability M2 growth MO growth

Monetary targeting

Source: Authors.
Note: FX = foreign exchange; OMO = Open Market Operations.

CBDC could inject instability in the velocity of money, which could lead to challenges in pursuing
monetary targeting. A monetary targeting regime relies on a stable relationship between MO growth,
which the central bank controls through open market operations and reserve requirements, and the
growth rate of broader aggregates (M2). For instance, CBDC adoption could stimulate financial
innovation, which in the past has been connected to increased velocity of money (Anderson, Bordo, and
Duca 2016). Also, if CBDCs replace cash handling associated with high costs, it could lead to households
being able to make more frequent transactions. Other factors such as interest rates and the economic
outlook likely will be more decisive however and CBDC issuance is unlikely to have a significant effect
(Wen and Arias 2014).

There is likely no significant effect on the ability to undertake FX interventions in a managed
exchange rate regime. Only if CBDCs lead to a more open capital account— by making it easier for
foreigners to hold domestic currency and vice versa— will the effectiveness of FX interventions be
undermined.

Remunerated CBDCs

This subsection briefly discusses the monetary policy implications of remunerated CBDCs.
Although at present the majority of central banks are exploring non-remunerated CBDCs, they could in
the future also consider remuneration. A few central banks are already considering the possibility of
remuneration. This subsection focuses on the unique aspects of interest-bearing CBDCs, beyond the fact

3 In an exchange rate management regime, some central banks also use the policy rate to achieve their targets.
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that remuneration can amplify the impact of previously discussed mechanisms by increasing the
attractiveness of CBDCs.

A remunerated CBDC introduces a risk-free and highly liquid overnight government debt
instrument.

¢ The issuance of remunerated CBDCs could help meet the demand for short-duration safe
assets. This would reduce the convenience yield of such assets and raise the neutral rate of
interest, r*, which could reduce the incidence of zero lower bound episodes (Gorton and Ordofiez
2022).

e Remunerated CBDCs could boost capital market development by providing a new
overnight asset to financial actors. More developed capital markets would strengthen the
interest rate and asset price channels of monetary policy transmission, given greater household
and firm exposures to interest-bearing savings. In addition, greater capital market development
could strengthen the exchange rate channel by allowing more fluid cross-border currency
arbitrage.

An interest-bearing CBDC with a variable interest rate could serve as an additional policy tool to
potentially strengthen monetary policy transmission.*° A CBDC that is remunerated at a rate linked
to the policy rate could have a larger impact on monetary transmission as it will be a closer substitute to
deposits. The resulting higher degree of disintermediation might force banks to react more strongly to
changes in the policy rate—by changing deposit rates, lending rates, and credit supply—making
transmission more efficient.

Interest-bearing CBDCs could also support a negative interest-rate policy to enlarge the policy
space. In periods of low interest rates, it could allow for the setting of a negative policy rate, provided that
the public cannot shift into large holdings of zero interest-rate assets, such as cash (Armelius and others
2018). Frictions associated with acquiring and storing large amounts of cash, however, could still provide
leeway even if a negative interest-rate CBDC exists in parallel with cash.4"

Foreign CBDC

There could be a significant impact on monetary policy and autonomy if a foreign CBDC were
available domestically, but this could be alleviated with restrictions on foreign CBDC usage, such as
holding or transaction caps.

40 Interest on CBDC interacts with traditional monetary policy tools, and they should be coordinated to effectively achieve policy
goals (see Jiang and Zhu 2021).

4 Negative interest rates could also help reduce competition with cash if the central bank is concerned that CBDCs would crowd out
cash (Agur, Ari, and Dell’Ariccia 2022).
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Foreign CBDCs could increase the risk of currency substitution. If a foreign CBDC becomes widely
adopted and individuals or businesses in a country opt to hold and use it rather than the domestic
currency for transactions or as a store of value, then the effectiveness of monetary policy would be
severely limited. This is a key issue for smaller developing countries, where there are concerns over
domestic currency stability and inflation.

CBDCs can also amplify the international spillover of shocks and increase international linkages
(Ferrari, Mehl, and Stracca 2022).42 The issuance of a CBDC by a foreign nation can weaken monetary
policy transmission and autonomy to an economically significant extent, forcing the central bank to react
more strongly to the stronger international spillovers caused by the CBDC. Capital flow management
measures might be warranted in this case (He and others 2023).

If a domestic CBDC could be held in large quantities abroad, then the domestic central bank
balance sheet could be subject to large fluctuations connected to changing external demand.
These fluctuations may have potential effects on market liquidity and the availability (and price) of
domestic safe assets, which could undermine the policy conducted by the monetary authority. Further
complications to financial stability and central bank operations could also follow (He and McCauley 2010).

“2The existence of a cross-border CBDC creates a new arbitrage condition that links together the interest rate differential, the
exchange rate, and the remuneration of the CBDC. This leads to stronger exchange rate movements in response to shocks in
the presence of a CBDC.
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