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Currency

● Functions

● Unit of account

● Means of payment

● Store of value

● Issuers

● Central bank

● Cash: universal access

● Central bank reserve: wholesale access

● Private issuers

● Bank deposits: issued by commercial banks

● E-money: issued by nonbank payment service providers

● Stablecoins: issued by commercial banks, licensed nonbank 

payment service providers(, and others) 
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CBDC

● CBDC (Central Bank Digital Currency) is a new form of digital central bank money that 

is different from traditional central bank reserves.

● CBDC is a payment instrument that is a direct liability of the central bank. It functions 

as a unit of account, being denominated in the jurisdiction’s fiat currency.

Form
Digital  ●
Physical ○

Issuer
Central bank ●
Private            ○

Wholesale 
access

Central bank 
reserves ● ●

Wholesale CBDC ● ●

Universal 
access

Bank deposits ● ○
Cash ○ ●

General purpose 
CBDC ● ●
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BIS CBDC Survey 2021

● The result of a survey carried out during October-December of 2021 shows that 90% of 

81 responding central banks are engaging in some form of CBDC work.

● Work related to “general purpose CBDCs” is gaining in relative popularity.

● The share of central banks conducting “experiments/proofs-of-concept” or 

“development/pilot arrangement” has significantly increased.
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1. Share of respondents (81 central banks).

(Source) Kosse, Anneke and Ilaria Mattei, “Gaining momentum – Results of the 2021 BIS survey on central bank digital currencies,” 
               BIS, May 2022. 
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Motivations for CBDC
(General purpose CBDC)

(Wholesale CBDC)

4 (Source) Kosse, Anneke and Ilaria Mattei, “Gaining momentum – Results of the 2021 BIS survey on central bank digital currencies,” BIS, May 2022. 
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General purpose CBDC: China
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Overview ● In 2014, the People’s Bank of China (PBOC) started to study general purpose CBDC (e-CNY; 
aka “digital renminbi”).

● Since the end of 2019, the PBOC has launched e-CNY pilots, expanding pilot areas.
● Pilot areas include Shenzhen, Suzhou, and the 2022 Beijing Winter Olympics venues. 

Scenarios cover payments at retail outlets, e-commerce payments and offline 
payments.

● As of October 2021, 140 million personal wallets and 10 million corporate wallets 
had been opened, with transaction volume totaling 150 million and transaction value 
approximating RMB62 billion.

● In January 2022, the PBOC simplified procedures for downloading the apps of least 
privileged wallets.

● The PBOC will 1) forge ahead with the pilot, 2) improve relevant laws and regulations, and 
3) strengthen research on impact on financial system and participate in international 
discussions, “with no preset timetable for the final launch”.

Motivations (“Objectives and visions” published by the PBOC in July 2021)

1. To diversify the forms of cash provided to the public by the central bank, satisfy the 
public’s demand for digital cash and support financial inclusion.

2. To support fair competition, efficiency and safety of retail payment services.

3. To echo the international initiative and explore the improvement of cross-border 
payments.

● The international status of a country’s currency is a result of market selection, 
depending on its economic fundamentals and functioning of financial markets. 

● At present, e-CNY is designed mainly for domestic retail payments.

● Looking ahead, the PBOC will respond to G20 initiatives



General purpose CBDC: Euro Area
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Overview ● On July14, 2021, the Governing Council of the European Central Bank (ECB) 
decided to launch a two-year “investigation phase” of a digital euro project.
● This decision “will not prejudge any future decision on the possible 

issuance of a digital euro, which will come only later”.

● “Our aim is to be ready, at the end of these two years, to start developing a 
digital euro, which could take around three years”. (Panetta, July 14, 2021)

Motivations ● Scenarios which could induce the Eurosystem to issue a digital euro

(Scenarios related to core central bank functions)
1. Digitalization and independence of the European economy
2. Significant decline of the role of cash as a means of payment
3. Broad adoption of a form of money other than euro-denominated
4. Cases when the Eurosystem were to conclude in the future that the 

issuance of a digital euro is necessary or beneficial from a monetary 
policy perspective

5. Needs to enhance the resilience of the payment systems

(Scenarios related to the broader objectives of the EU)
6. International role of the euro
7. Improvements in the overall costs and ecological footprint



General purpose CBDC: United States
● On January 20, the Federal Reserve Board (FRB) published a discussion paper on CBDC.

● On February 3, the Boston Fed published the Phase 1 report of the Project Hamilton, which 

studies to design a core transaction processor with the MIT.

● On March 9, President Biden issued “Executive Order on Ensuring Responsible Development 

of Digital Assets”.
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The paper is not intended to advance any specific policy outcome, nor is it intended to signal that 
the Federal Reserve will make any imminent decisions about the appropriateness of issuing a 
CBDC.

The FRB’s initial analysis suggests that a potential CBDC, if one were created, would best serve the 
needs of the US by being privacy-protected, intermediated, widely transferable, and 
identity-verified.

Potential Benefits Potential Risks

• Safely Meet Future Needs and Demands for 
Payment Services

• Improvements to Cross-Border Payments

• Support the Dollar’s International Role

• Financial Inclusion

• Extend Public Access to Safe Central Bank Money

• Changes to Financial-Sector Market Structure

• Safety and Stability of the Financial System

• Efficacy of Monetary Policy Implementation

• Privacy and Data Protection and the Prevention of 
Financial Crimes

• Operational Resilience and Cybersecurity

The FRB seeks comments on “CBDC Benefits, Risks, and Policy Consideration” (14 questions) and 
on “CBDC Design” (8 questions), being accepted by May 20.



General purpose CBDC: Other jurisdictions
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UK In April, 2021, the Bank of England announced the creation of the CBDC Taskforce with the 
HM Treasury and the CBDC Engagement and Technology Forums with stakeholders.

Canada In February 2020, the Bank of Canada published its contingency planning for a general 
purpose CBDC.

Sweden
In February 2020, the Sveriges Riksbank started the “e-krona pilot”. The Swedish 
Government has set up a Payments Inquiry to analyze the need to issue a CBDC), which will 
present its results in November 2022.

Switzerland In December 2019, the Federal Council published a report on CBDC, concluding it “would 
not bring any additional benefits on the whole for Switzerland at the moment.”

Cambodia In October 2020, the National Bank of Cambodia announced the official launch of Bakong, a 
next generation payment system.

The Bahamas In October 2020, the Central Bank of the Bahamas announced the nationwide rollout of a 
general purpose CBDC, Sand Dollar.

East Caribbean 
Currency Union

In March 2021, the Eastern Caribbean Central Bank announced the rollout of a general 
purpose CBDC, DCash, in 4 member states.  It has been going to live in 4 other member 
states.

Nigeria In October 2021, the Central Bank of Nigeria announced the official launch of a general 
purpose CBDC, eNaira.

Jamaica In December 2021, the Bank of Jamaica announced the national rollout of a general purpose 
CBDC, JAM-DEX, is scheduled in Q1 2022.

India In February 2022, the Indian Government presented the launch of a general purpose CBDC 
(Digital Rupee) in FY 2022.



Group of Central Banks: Foundational Principles, 2020

● In January 2020, the Bank of Canada, the Bank of England, the Bank of Japan, the 
European Central Bank, the Sveriges Riksbank and the Swiss National Bank, together 
with the Bank for International Settlements, created a group.

● In October 2020, the group published the foundational principles of a general 
purpose CBDC.
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Foundational 
principles

1. Do no harm for monetary and financial stability

2. Coexistence with cash and robust private money 

3. Enable innovation and efficiency

Motivations

The centrality of central bank money in a monetary system anchors public trust in 

money and supports public welfare.

Our economies are becoming increasingly digital, user needs are rapidly evolving, and 

innovation is reshaping financial services.

Many of our jurisdictions are seeing falling transactional use of cash, and new forms 

of digital money issued by the non-bank private sector (such as stablecoins) are 

emerging.

A CBDC robustly meeting the foundational principles envisaged by this group could 

be an important instrument for central banks in such a future to enhance financial 

stability, harness new technologies and continue serving the public.

International cooperation on CBDC could provide an avenue for improving 

cross-border payments.　　



Group of Central Banks: Progress reports, 2021

● In September 2021, the group published three reports, summarizing its progress.
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A significant shift from bank deposits into CBDCs (or even into certain new forms of privately issued 
digital money) could have implications for lending and intermediation by the banking sector.

Central banks are exploring safeguards that could be built into any CBDC to address financial stability 
risks. The design of any measures would likely need to balance moderating the risks from high and/or 
rapid take up of CBDC with other policy objectives associated with a meaningful level of usage

3. Financial stability implication

A CBDC would need to anticipate the needs of future users and incorporate related innovations.

Central banks might accommodate evolving user needs by designing a flexible core system, supporting a 
diverse ecosystem of intermediaries delivering choice, competition and innovation.

Strategies for CBDC adoption would need to be tailored to the diverse economic structures and payment 
landscapes in individual jurisdictions.

2. User needs and adoption

The central banks anticipate any CBDC ecosystem would involve the public and private sectors in a 
balance.

Domestic interoperability would need to be sufficient to achieve an easy flow of funds to and from other 
payment systems and arrangements.

Access to and treatment of payment data would play a significant role in any ecosystem design.

1. System design and interoperability



G7: ” Public Policy Principles for Retail CBDCs”

● In October 2021, G7 (Finance Ministers and Central Bank Governors) published 

“Public Policy Principles for Retail Central Bank Digital Currencies”.
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Foundational issues

1. Monetary and financial stability

2. Legal and governance frameworks

3. Data privacy

4. Operational Resilience and Cyber Security

5. Competition

6. Illicit finance

7. Spillovers

8. Energy and Environment

Opportunities

9. Digital economy and innovation

10. Financial inclusion

11. Payments to and from the public sector

12. Cross-border functionality

13. International development



II. The Bank of Japan’s Approach to 
Central Bank Digital Currency
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BOJ’s approach to CBDC

● While the Bank currently has no plans to issue CBDC, it is 
important to fully prepare to respond to  changes in circumstances 
that may arise in the future.

● There is a possibility of a surge in public demand for CBDC going 
forward, considering the rapid development of technological 
innovation.

● The Bank will carry out experiments and explore institutional 
arrangements of CBDC.

● The future of the payment system suitable for a digital society 
needs to be discussed with various stakeholders. CBDC may serve 
as the basis for innovation of private players.

● The Bank will stay committed to supplying cash, as long as public 
demand exists.
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Cash is still king in Japan

14 
Sources: Bank of Japan; Cabinet Office; FRB; The U.S. Bureau of Economic Analysis; ECB; Eurostat.



Fragmentation within a small market
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Platformers’ “DNA” loop
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“DNA” loop
Self-reinforcing 

monopoly/
oligopoly

Network

Data

Activity

As scope and scale of data 
expands, the quality of data 
utilization accelerates, 
leveraging on network effects.

Platformers offering social 
media, search engines and/or 
e-commerce platforms can 
collect more consumer data, as 
they expand scope and scale of 
their services.

Data utilization pushes up revenues, which enable further investments and 
business expansions. In addition, data helps entry to new businesses, which 
contributes to expansion of product portfolio.

If monopoly/oligopoly driven by “DNA” loop occurs, it would impair efficiency of 
resource allocation. Furthermore, because of weakened bargaining power against 
platformers, consumers could be forced to provide more personal data for limited 
rewards.



Issuance model of CBDC

● If the Bank were to issue general purpose CBDC, it would still be appropriate to maintain 

a two-tiered payment and settlement system of a central bank and the private sector 

(i.e., indirect issuance).

● Intermediaries and other private enterprises provide services in accordance with user 

needs through their knowledge and technological innovation. The Bank designs and 

provides a CBDC that would serve as the basis or ingredient of such services.

17 

The Bank

CBDC

CBDC

　　Additional services

　 Intermediaries (e.g., banks)

Private enterprises

Users (individuals, stores, firms)



Core features required for CBDC

● If the Bank were to issue general purpose CBDC, CBDC would need to have the 

following instrument and system features.

— When introducing CBDC, it might be appropriate to implement the features of 

universal access and resilience in a phased manner according to the use of 

cash.

18 

Universal 
access

Resilience

Security

Instant 
payment 
capability

Inter-
operability

■ Ease of use and portability of 
devices used for 
transfers/payments

■ Counterfeit 
deterrence 
technology

■ Security to 
prevent various 
illicit activities

■ 24/7/365 availability

■ Offline use support

■ Settlement finality

■ Instant payment 
capability

■ Sufficient performance

■ Scalability for the future

■ Interoperability with 
other payment 
systems

■ Flexible architecture 
to adapt to changes 
in the future

CBDC



Works in progress

● Technical experiments

● Institutional arrangements
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　　Pilot programPoC Phase 2PoC Phase 1

Develop a test environment 
for the CBDC system and 
conduct experiments on the 
basic functions that are core 
to CBDC as a payment 
instrument.

→　 From April 2021 to 
March 2022.

Implement additional 
functions of CBDC in the 
test environment 
developed in Phase 1 and 
test their feasibility.

→　 Started in April 2022.

Based on the PoC, if the 
Bank judges it necessary to 
step things up further, it 
will also consider a pilot 
program that involves PSPs 
and end users.

1. Division of roles between a central bank and private enterprises

2. Implications to financial stability

3. Privacy and the use of data

4. Technical standardization



PoC Phase 1: Ledger designs
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Design 1 Design 2 Design 3

Data 
format

Account-based

 - account balances

Account-based

 - account balances

Token-based

- unique IDs are assigned 

Who 
manages 
ledger?

Central bank

- The ledger stores 
all users’ account 
balances

Intermediaries

- Ledgers stores customers’ 
account balances

Central bank

- The ledger stores 
intermediaries’ account 
balances 

Central bank

- The ledger stores the status 
(owners) of all tokens

CBDC 
transfer

Account transfer 
between users

Account transfer between 
users

- For a transfer across 
intermediaries, those 
intermediaries’ ledgers 
and the central bank’s 
ledger are simultaneously 
updated

Updating the link between 
Token ID and User ID

- Tokens with fixed 
denominations

- Intermediaries exchange 
tokens, if necessary

(Note) All ledgers are centrally managed by central bank/intermediaries, not using Distributed Ledger  Technology (DLT).



PoC Phase 1: Results
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While the performance of Design 2 (intermediated CBDC) was lower than Design 1 
(hybrid CBDC) due to record locking, Design 1 would face the same bottleneck, if 
transactions further increase. In developing the live system, measures such as splitting 
records, modifying operational flow need to be considered.

While the resource consumption of Design 3 (token CBDC) was relatively high, Design 1 & 
2 would also face resource constraints, as transactions increase. In developing the live 
system, expanding the capacity at scale and accompanying measures would be needed 
for all models including but not limited to Design 3.

（1）Processing performance

There should be no significant differences in resilience to security risks and system 
availability, deriving from design differences.

As for structural fault tolerance, the potential impact area of failure would be relatively 
narrow for Design 2, compared with Design 1 & 3. On the other hand, Design 2 would 
have more points of potential failure and could be prone to data integrity issues when 
recovered.

Extensibility would not vary considerably, although differences would arise due to 
specific features of each design. 

（2）Functional attributes



PoC Phase 2
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● Add functions to the core functions built in phase 1.

● Conduct prototype test/desktop study to examine the technical feasibility of 

additional functions and processing performance, etc.

● Develop a test environment in a public cloud, by adding relevant features to 

the ledger.

✔ Mock-ups are used for the BOJ Net system, systems of intermediaries, etc.

✔ Ledger design for possible live CBDC system is yet to be decided (account-based, 

token-based with fixed denominations, UTXO-based, etc.). 

● Started in April 2022. Tentatively scheduled for one year until March 2023.

 (1) Purpose

 (3) Timeline

 (2) Test environment



Coexistence: “horizontal” and “vertical”

● Both “horizontal coexistence” (coexistence of various means of payment) and 

“vertical coexistence” (development of an ecosystem through involvement of 

various entities) should be taken into account.
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CBDC

Central Bank
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function

Service
Provider
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Digital
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t
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Various means of payment coexist.

Ecosystems develop 
as various entities become involved.

Basic
function


