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Full disclosure: This document is intended for education purposes. Projects mentioned do
not signify the support of any projects and nothing mentioned is investment advice. Please
use the information at your own risk. I am not forcing golden facts into you. That being said,
all information at the time of publication is true, referencing the academic research done.

Purpose
The purpose of this report is to introduce the 3 categories of digital currencies and their
differences. This is the introductory paper to the next series on implementing and designing
central bank issues digital currency.
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1.What are Digital Currencies
Digital currency is a category of currency that exists electronically. Currencies are a form of
money with 3 main functions: a unit of account, medium of exchange and store of value.
They are digital representation of currency, instead of physical representation like coins and
dollar bills.
Added advantages that digital currency has over physical currency include, but not limited to:
● instantaneous transactions
● automatic update of accounting ledger
● cross-border transfer of ownership
Digital currencies are not new. The idea of virtual currencies started in the world of online
games, known as gold-farming1. Digital currencies exist upon any general-purpose
technology (GPT), including the internet or emerging new technology like digital ledger
technology (DLT).
This paper covers the 3 main types of digital currencies: virtual currency, privately issued
cryptocurrency and central bank issued digital currency. Whilst the general foundation is
similar, there are significant differences between these digital currency types. This paper will
discuss the characteristics of each digital currency class and the differences between each
class.

Characteristics of Digital Currencies
Digital currencies can be used to exchange for funds or other digital currencies. They
are a digital representation of value that can be used for payment or investment
purpose. Unlike digital assets, digital currencies are a more specific area of asset
class that focuses on medium of exchange, a unit of account and store of value.

1

Castronova, E. (2001). Virtual worlds: A first-hand account of market and society on the cyberian
frontier.

© Economics Design 2019 | Lisa JY Tan

3 Types of Digital Currencies

2.Virtual Currency
Virtual currency is a type of digital money that is unregulated and accepted among a specific
digital ecosystem or community. It has similar characteristics as traditional fiat money,
except that it is not legal tender2 and not issued by a central bank.
Virtual currencies may not be universally accepted, but it is accepted within a specific
community. For example, in the gaming community like World of Warcraft or an ecosystem
of commercial ecosystem, e.g. QQ coins in Tencent’s ecosystem.

Characteristics of Virtual Currency
Not Legal Tender
Virtual currencies are not legal tender. That means that3:
(1) t here is no obligation for someone to accept it
(2) i t does not have to be accepted at full face value and
(3) t he currency has no power to remove the repayment obligations.

2

Authority, E. B. (2014). EBA opinion on virtual currencies. Available on
https://eba.europa.eu/documents/10180/657547/EBA-Op-2014-08+Opinion+on+Virtual+Currencies.p
df
3
Adapted from Authority, E. B. (2014). EBA opinion on virtual currencies.
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Centralised Governance
Virtual currencies are governed by its developers4 and/or institution that created it. The
developers define the amount of supply in circulation of the specific community.

Closed-Loop Economies/Circuits
Virtual currency exists within a specific community or economy. It is used to transact and
trade within the community and not on secondary markets to trade and speculate. While
there are cases of virtual currencies like World of Warcraft’s currency being traded on a
secondary market, that is usually not allowed or discouraged.

Convertible Virtual Currency
However, some virtual currencies are convertible (convertible currency). They can be bought
and sold back for legal tender. For example, Twitch is introducing a new virtual currency5 in
its ecosystem called Stream+. Players can buy the virtual currency to use it within the
ecosystem.
Another example is QQ coin6 by Tencent’s QQ. Each QQ coin is worth 1 RMB and can be
bought or earned in QQ’s ecosystem. Instead of converting to legal tender, it is used to
purchase commodities7 in the physical world.

4

European Central Bank (ECB), Virtual Currency Schemes *5 (Oct 2012), online at http://
www.ecb.int/pub/pdf/other/virtualcurrencyschemes20l21 Oen.pdf
5
Twitch to start offering a virtual currency. (2016, September 30). Retrieved from
https://www.bbc.com/news/technology-37518679
6
Fowler, G. A., & Qin, J. (2007, March 30). QQ: China's New Coin of the Realm? Retrieved from
https://www.wsj.com/articles/SB117519670114653518
7
Here's how the transactions work: A small-time retailer offers QQ coins for sale at her online shop at
a discount price -- currently about .8 yuan. Customers then pay the seller yuan through a debit card,
money-order transfer or special online payment systems such as Paypal. The retailer then transfers
the QQ coins to the buyer's account, like one might do with air miles, or even just gives the buyer
access to her own QQ account (including username and password) where QQ coins are stored.
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Virtual Currency vs CBDC

Source: ECB8 edited by Economics Design9

3.Privately issued Cryptocurrency
Private issued cryptocurrency is a digital currency issued on DLT and secured with
cryptography. Hence the term, “crypto” and “currency”.
By being issued privately, it means that it is issued by a private institution, foundation or
consortium. This is opposed to currency issued by a legal established institution like central
bank or credit institution or e-money institution.
That being said, the premise of cryptocurrency being built on DLT is that it is distributed, at
least to a certain extent.

8

European Central Bank (ECB), Virtual Currency Schemes *5 (Oct 2012), online at http://
www.ecb.int/pub/pdf/other/virtualcurrencyschemes20l21 Oen.pdf
9
More risks can be found in the report of EBA’s opinion on virtual currencies. Details about risks of
payment systems can be found on page 270 of the 2014 Q3 report by Bank of England
https://www.bankofengland.co.uk/-/media/boe/files/quarterly-bulletin/2014/quarterly-bulletin-2014-q3.p
df
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Characteristics of Cryptocurrency
Not Legal Tender
Although some cryptocurrency may be pegged to a fiat currency or have similar functions
and power, they are not legal tender as it is privately issued. Similar to virtual currencies, that
means that:
(1) t here is no obligation for someone to accept it
(2) i t does not have to be accepted at full face value and
(3) t he currency has no power to remove the repayment obligations.

Decentralisation
Built on DLT, cryptocurrency is decentralised. That means the crypto-accounting ledger is
copied to participants on DLT to avoid issues like double-spending. That being said, the level
of governance can be a range of centralisation – from a group of masternodes10 to fully
decentralised11.

Based on cryptographic algorithm
Cryptographic algorithms are used to secure transactions and govern the supply available.

Censorship resistant
A reason Bitcoin was created was to introduce an alternative currency to the traditional
money in the economy, controlled by any central authorities12. As the currency is free from
any central authority to dictate how one can move one’s own money, it is resistant to
highly-controlled economies13.

No central authority runs the network
As it has a level of decentralisation in the governance layer, no one single entity can change
the rules of the game. Decentralised governance is where people in the network get to vote
upon decision making issues and some parts are governed by code.
10

Masternodes are specific participants in the ecosystem that has more authority than other regular
participants. They can validate transactions and be part of the decision making. Examples of projects
with masternodes include Libra and its 20 partners, EOS and its 20 masternodes.
11
Read the token economics report on MakerDAO on
https://www.economicsdesign.com/portfolio/makerdao/
12
The foundational motivation for Bitcoin is ideological – to move away from centralised control of
currency, where users have no control of how money is being used. In the case of Bitcoin, the first
block includes the headlines by The Times “Chancellor on brink of second bailout for banks”. The
creation of Bitcoin is to put the trust back in the financial system as it is governed by code and the
trust amongst participants in the ecosystem, instead of a centralised authority like the central bank or
government.
13
An example would be Venezuela. During the crisis in Venezuela, citizens are moving out of the
country with their valuable assets, physically. The government took away their assets and this is not
possible with cryptocurrencies.
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Cryptocurrency vs CBDC

4.Central bank issued digital currency (CBDC)
CBDC is a digital form of fiat money. Fiat money is money established that government
regulation or law. It is issued by the state or central bank. Other terminologies include digital
fiat currency or digital base money.
Base money is money in the economy. That includes money held by commercial bank’s
reserves, total money circulating in the public and cash that is held in the bank’s vault. It is
money that is liquid, meaning you can change them into other assets without difficulty.
While CBDC is commonly associated with DLT, the underlying technology that CBDC is built
upon need not be DLT14.

Characteristics of CBDC
Legal Tender Status
The key characteristic of CBDC is that it has a legal tender status. Being issued by the
central bank and governed with regulations just like physical fiat money, it forms part of the
base money in an economy. That means that CBDC is a liability of the central bank as part of
the total currency circulating in the economy.

14

Manaa, M., et al., (2019). Crypto-Assets: Implications for financial stability, monetary policy, and
payments and market infrastructures.
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Uses
To be defined as money, or currency, the asset has to have all 3 functions: means of
payment, unit of account and store of value. This is no different from physical fiat money
issued by the central bank.

Validity
CBDC is valid independently of digital payment systems. Digital payment systems are
systems that enable digital payment for goods and services, or to peers, like PayPal, Venmo,
Alipay, WeChat. These are payment gateway or payment systems that facilitate the storing
and transferring of digital fiat currency. See the previous section of privately issued digital
currency for more details.

Bank Accounts at Central Bank
Traditionally, central bank issues fiat money through commercial banks. Central bank (e.g.
Bank of England) allows commercial bank (e.g. HSBC) to borrow money. This money is the
monetary base supply mentioned in the start of this section.
The public (e.g. you, me, other people in the country, companies) can spend and use money
accordingly. One can withdraw from the bank account (e.g. bank account with HSBC) to
purchase goods and services.
With CBDC, money can be borrowed by the commercial bank and the public. This means, the
citizens or public may need to have bank accounts at the central bank to keep track of the
money available.

Benefits of CBDC
The main driver of CBDC is the reduction of physical cash usage over the years15. Hence,
central banks are moving towards the digital version of physical cash. Central banks earn an
income when they produce and distribute money. This is called seigniorage income. That is
the difference between the monetary value and cost to produce and distribute. Less
production and distribution of physical cash means less seigniorage income by the central
bank.
The general benefits of CBDC is in financial inclusion, improving transaction efficiency and
more robust control of monetary policy by central banks, which leads to economic efficiency
(and growth).
Other benefits include:
● Protection of money as a public utility instead of privately issued digital
currency – alternative to physical cash
● Preservation of seigniorage income – avoid predictable reduction of
seigniorage income for government
15

Bech, M L and R Garatt (2017), “Central bank cryptocurrencies”, BIS Quarterly Review.
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●

Financial inclusion – allow legal citizens free or low-cost bank accounts16
Technology efficiency – money transfer, payment and settlements are done in
real time, instead of intermediaries and clearinghouses
Bank competition – as households are able to access money directly from the
central bank, it can be a competition between commercial banks to access
this group of people
Monetary policy – transmission, measurement, adjustment of monetary
policy

Types of CBDC
There are 2 primary types of CBDC, according to the money flower and report by BIS17,
general purpose and wholesale.
General purpose is where CBDC is used for general transactions like purchasing meals,
groceries or movie tickets. It comes in 2 forms: account-based and token-based.
● For account based, it is the creation of bank account at the central bank, to
account for amount of CBDC used and transacted.
● For token base, it is the digital cash used for general transactions. They can
be distributed by central banks (via the account at the central bank) or
commercial banks.
Wholesale purpose is token-based but only accessible by specific entities, i.e. large
commercial banks. These are used for wholesale settlements like interbank payments and
securities settlement. It is not vastly different from the existing system today, but it is more
efficient through the use of new technology (e.g. DLT).

16

The central bank in Bahamas started Project Sand Dollar, a general purpose CBDC to give citizens
bank accounts and digital version of the currency to transact.
17
Löber, K., & Houben, A. (2018). Committee on Payments and Market Infrastructures Markets
Committee.
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