
EEA-ESEM 2022 

22 August 2022

Milan, Italy

Lorenzo Burlon                 Carlos Montes-Galdón
ECB ECB

Manuel A. Muñoz                       Frank Smets
ECB ECB, UGent, CEPR

The views expressed in this presentation are those of the authors and do not necessarily reflect 
those of the European Central Bank or the Eurosystem. 

The optimal quantity of CBDC in a 
bank-based economy



Overview

1. Motivation: Empirical Evidence

2. Model, Calibration, and Transmission Mechanism

3. Quantitative Welfare Analysis

4. Conclusions

Burlon – Montes-Galdón – Muñoz – Smets The optimal quantity of CBDC in a bank-based economy 2



Empirical Evidence: Event study and cross-sectional analysis

• Initial negative reactions related to perceived risks of deposit substitution.

• Magnitude of response dependent on deposit funding reliance.

• Recovery as information on safeguards to calibrate CBDC supply was conveyed.

• Main takeaway: expected impact on banks crucially depends on deposit reliance and 

design features aimed at controlling CBDC supply.
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Empirical Evidence: Impact assessment
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The Model: The environment

• Monetary, closed, time-discrete, decentralized economy.

• Savers (patient households) hold a variety of assets:
– deposits, cbdc, cash, gov. bonds

• Borrowers get indebted against housing collateral (Iacoviello, 2005)
– Impatient households
– Entrepreneurs:

• Managers
• Retailers: Price-setters à la Calvo (1983)

• Banks
– Intermediate between patient HHs and impatient HHs & NFCs (deposits – loans)
– Capital and liquidity requirements: Iacoviello (2015), Brunnermeier and Koby (2019)
– Borrow from central bank against government bonds as collateral

• Capital and Final Goods Producers

• Public Sector
– Government
– Central Bank
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The Model: Patient Households

• The representative patient household seeks to maximize

where

• Subject to

CBDC is technologically superior to cash
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The Model: Banks

• Banks seek to maximize

• Subject to

1. Balance sheet identity

1. Cash-flow restriction (bank profits)

2. Borrowing constraint (capital requirements)

3. Liquidity (reserves) requirements

4. Central bank collateral requirements
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The Model: Government

• Government expenditure:

• Government intertemporal budget constraint:

• Fiscal feedback rule:
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The Model: Central Bank

• Lending rate (Taylor Rule):

• Deposit facility rate

𝑟෪𝑅,𝑡 = 𝑟𝑓,𝑡 − 𝜇

• Balance sheet

• Central bank profits

• CBDC policy rule (baseline)
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Calibration in the three steps: first moments
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Calibration in the three steps: first moments (cont’d)
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Calibration in the three steps: second moments
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Steady state impact of CBDC issuance
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Transmission channels: Balance sheet adjustments (CBDC/Y = 0.00)
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Loans (76%)

Transmission channels: Balance sheet adjustments (CBDC/Y = 0.25)
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CBDC Policy Scenarios

• Baseline scenario

• CBDC policy scenarios

• CBDC quantity rules

(i)  

(ii)

(iii)

• CBDC Interest rate rules

(i)

(ii)

(iii)
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Welfare Analysis: Quantity rules 
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Welfare Analysis: Liquidity services, bank disintermediation, stabilisation
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Steady State Effects of Optimal CBDC Policy Rules
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Rubric

www.ecb.europa.eu © 

Conclusions: Main Findings

❑ Empirical evidence on impact of digital euro news on banks:

▪ Initial impact on EA bank valuations and lending was on average negative
▪ Impact was larger for banks more reliant on deposit funding
▪ Negative impact disappeared after news on CBDC issuance limits

❑ Transmission:

❑ Welfare implications:
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Expansion in CB balance sheet 
and CB profits

Bank disintermediation

Fiscal expansion

Δ bank loans?

Reduced bank profitability 
(↑ CB funding and govt. bonds)

Δ real GDP?

Cash 
and 

deposits

Welfare-maximizing analysis:

quantity and interest rate 
CBDC rules

Liquidity services effects (+)

Bank disintermediation effect (-)

Stabilization effect (+)

Significant welfare gains for both 
CBDC holders and borrowers

Optimal quantity of CBDC 
(15% - 45% GDP)



Thank you
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Business cycle impact of CBDC issuance
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Welfare Analysis: Interest rate rules 
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Steady State Effects of Related Policies

Burlon – Montes-Galdón – Muñoz – Smets The optimal quantity of CBDC in a bank-based economy 25



Rubric

www.ecb.europa.eu © 

Robustness checks: Share of deposit funding

Larger share of deposit funding implies lower optimal CBDC
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Robustness checks: Substitutability

Greater substitutability implies lower optimal CBDC
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Robustness checks: Cash storage costs

Lower cash storage costs imply lower optimal CBDC
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Robustness checks: Collateral constraint

Tighter CB collateral constraint implies lower optimal CBDC
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