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Designing with Digital 
Tokens: A Primer for 
Central Bankers

Many central and commercial banks are now exploring the 
use of blockchain or more generally, distributed ledger tech-
nology (DLT) for the design of new payment systems infra-
structure around the world. Native crypto-assets as well as 
tokens issued on DLT networks, such as Central Bank issued 
Digital Currency (CBDC) and so-called stablecoins, are being 
considered as building blocks. 

Dilip Rao, Global Head of Infrastructure Innovation at Ripple, of-
fers below a framework for the assessment of needs for di!er-
ent use cases against the attributes of various DLT tokens for a 
more rigorous selection of technology. In summary:  

• Digital token attributes are critical to solving for your use 
case of interest

• CBDC, bank tokens and crypto-assets solve di!erent prob-
lems and can work together

• A thoughtful design approach can result in better outcomes 
at lower costs and risks

Note that a basic understanding of blockchain and DLT con-
cepts is assumed.

INTRODUCTION

On June 18, 2019, when Facebook announced the Libra white-
paper for issuance of the Libra token as a ‘global currency’ 
backed by a reserve maintained in several leading fiat curren-
cies, there was an outcry from regulators. Central banks appear 
to have been most concerned about the impacts on their role, 
monetary policy, financial stability and protection for an unwary 
public. The perception that Facebook’s 2.4 billion users could 
make the new currency viable as well as systemically important 
may be the key driver of this regulatory backlash.

But how do regulators and central banks gain insights into these 
emerging economic models and the underlying technologies, 
given the number of variants—crypto-assets, stablecoins, bank 
coins, CBDCs, private coins—that now dot the landscape? If 
they do settle on a model that could solve a major problem or 
enhance their financial ecosystem, how would a central bank 
select the most suitable technology to build and operate a to-
ken-based solution?

The World Economic Forum, which has written about central 
bankers’ e!orts to experiment with CBDCs, is now creating a 
CBDC toolkit to be released at Davos 2020. 

Since 2012, Ripple has been a pioneer in the application of DLT 
and crypto-assets to real-world problems, with an enterprise 
solution for cross-border payments in commercial use by over 
200 financial institutions. In this article, we pick one ‘use case’ or 
problem to be addressed and use a design framework to assess 
the most suitable token attributes to solve for it.

SAMPLE PROBLEMS

It is always helpful to start with a problem statement so that any 
technology solution is relevant to real-world issues and pain 
points. Here are three problems that could be considered rel-
evant to central bankers. We will pick just one for discussion in 
this brief article.

1. Domestic Financial Inclusion: Equitable access for all peo-
ple to a!ordable financial services is a need in both emerg-
ing and developed economies; cash has higher costs and 
connecting to the unbanked remains a technical and eco-
nomic challenge.

2. Payments Infrastructure: The combination of increasing 
global trade and ecommerce has highlighted the systemic 
frictions in both domestic and cross-border transactions, re-
sulting in high prices, lack of transparency and immediacy 
in the exchange of value.

3. Global Tokenized Economy: With the digitization of assets 
to be exchanged globally in the new ‘Internet of Things,’ 
there is a recognition that new models for the tokenized 
economy—e.g., supporting micropayments at high veloci-
ty or for the exchange of assets synchronized with the ex-
change of value—will need to be imagined.

DESIGN FRAMEWORK

For context, it is useful to note that tokens issued by central 
banks, commercial banks or other entities represent liabilities of 
the issuer. So the ‘acceptability’ of such tokens would be deter-
mined by the credentials of the issuers: there may be a pecking 
order of issuers.

Such tokens for the exchange of value are valuable when used 
by participants who do NOT have traditional ‘accounts’ with 
each other or with an intermediary—e.g., a correspondent bank 
or a central bank. They can also be a substitute for a centralized 
ledger-based system if such a system is not operating 24x7. 

In contrast, the European Central Bank’s (ECB) Crypto-Assets 
Task Force defined a crypto-asset as “a new type of asset re-
corded in digital form and enabled by the use of cryptography 
that is not and does not represent a financial claim on, or a 
liability of, any identifiable entity.” 

We have adopted this definition here to distinguish from tokens 
that are indeed liabilities, whether issued by a central bank or 
other entity. So the acceptability of such crypto-assets may be 
determined by the integrity of transaction validation algorithms 
and the incentives/disincentives inherent in the underlying eco-
nomic model.
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Pulling token attributes together into a framework allows us to 
make better design choices at a more granular level. It is useful 
to parse the key attributes of tokens, as in Figure 1, so that solu-
tions can be designed to suit the requirements of the particular 
use case. 

We can assess the attributes of the broad types of tokens in the 
market as in Table 1 below. While the cost of transaction vali-
dation is a key factor in selection—the transaction cost follows 
from the economic model underpinning transaction validation—
we have not called it out as an independent design attribute. 
Such costs are tied to the validation methodology utilized by 
the network. Bitcoin rewards ‘miners’ for their computing costs; 
Ripple’s XRP Ledger o!ers no rewards since the consensus 
methodology imposes minimal costs on validators, who simply 
contribute to a common good.

SOLVING FOR DOMESTIC FINANCIAL INCLUSION

Central bankers have been initially challenged by private tokens 
claiming a basis of value that is not ‘by fiat,’ the accepted basis 
for their national currencies. While a CBDC can be considered 
simply a new form of cash, i.e., still a liability of the central bank 
to the holder, the specific implementation can have significant 
implications for monetary policy and their financial ecosystem. 

To address financial inclusion in a domestic economy, a CBDC 
may be considered if the financial infrastructure is poor—a large 
unbanked population, poor domestic payment systems, high 
costs to access and deliver financial services, and an immature 
banking system. The case for a distributed or blockchain solu-
tion may have to be built on unique token attributes, e.g., cheap-
er and lightweight payments rails for a geographically dispersed 
population on a fragile internet infrastructure. In this case, scal-
ability could be sacrificed to gain the advantages of an algorith-
mic validation mechanism conducted by network participants, 
around the clock with no dependence on a single operator.

Since lending is a critical financial service for this use case, 
the role of commercial banks under the fractional reserve sys-
tem should be preserved. Most central banks are also not well 
equipped to conduct the KYC compliance and risk management 
processes required by them, especially at the retail level! So a 
wholesale issue of CBDC by the central bank to their commer-
cial banks could be advisable. Commercial banks or non-bank 
financial institutions could issue retail tokens to the population, 
backed by the wholesale CBDC, for more transparency and con-
fidence in the assets backing the token. These tokens would be 
usable via wallets held by the population, but with wide interop-
erability across the country on a decentralized network.

This model has been called a ‘synthetic CBDC’ by the IMF. Early 
reports from the People’s Bank of China indicate they may be 
adopting this model.

So a solution to reach the domestic unbanked population would 
need a technology platform to support:

• The issuance of fiat value by the central bank as a whole-
sale token

• The issuance of private tokens by commercial banks to re-
tail and commercial customers 

• Algorithmic validation of transactions

• Public access

• Immutability by code

• Decentralized control

• At least medium scalability

Without these attributes, a CBDC or private bank token would 
be challenging to justify. A centralized ledger operated by the 
central bank could just as well be built on the internet with tradi-
tional database technology, with private sector providers o!er-
ing wallets usable with mobile phones and QR codes for point 
of sale use.

Figure 1: Token Attributes

Token / 

Attributes 

CBDC Stablecoin Private 

Coin

Crypto-

asset

Basis of 

Value 

Fiat 

(by decree)

Asset-

backing

Asset-

backing

Utility

(use case)

Validation 

Mecha-

nism

Ledger 

authority

Algorithm Algorithm 

or Ledger 

Authority

Algorithm

Access Private Private Private Public

Immuta-

bility

By authority By code or 

By authority

By authority By code

Control Centralized Centralized Centralized Decentral-

ized

Scalability High High Medium to 

High

Low to High

Examples Marshall 

Islands’ SOV

Libra Coin, 

Tether USD

JPM Coin Bitcoin, 

Ether, XRP

Table 1: Attributes of Current Token Categories
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For countries with particularly challenged economies and a 
weak currency, a true crypto-asset might be more acceptable 
than a CBDC backed by a weak or volatile fiat currency.

A CBDC issued by one country may be accepted by the citizens 
of other countries, based on the acceptability of their curren-
cy in traditional markets. However, transacting across borders 
is more challenging. Interoperability of transactions, liquidity for 
exchange of tokens, compliance with AML/CFT requirements 
and the commercial business models of traditional correspond-
ent banks remain challenges.

Ripple has addressed many of these challenges in our 
cross-border platform RippleNet which o!ers both fiat liquidity 
and On-Demand Liquidity via the use of a crypto-asset (XRP) as 
a bridge across fiat currencies. 

The RippleNet Rulebook ensures consistency in messaging 
standards and operating protocols as well as for exchange and 
transparency of data, service levels and fees. Compliance with 
AML/CFT regulations is also enforced under the legal obliga-
tions of RippleNet members. In practice, technology alone is not 
adequate and an overlay ‘scheme’ that spells out the ‘rules of 
engagement’ is critical to success.

Xpring, a developer platform o!ers standards, tools, services 
and programs to easily integrate fiat or crypto-assets like XRP 
into payment services. This could be another technology plat-
form to consider for development of services to address finan-
cial inclusion.

Global token-friendly platforms such as RippleNet and Xpring 
may o!er ways for central banks to enable their fiat CBDCs to be 
exchanged with other CBDCs or for commercial banks to create 
markets in their private bank tokens for global utility.

CONCLUSIONS

In this brief article, we used a design framework to parse key 
token attributes and apply it to select the ideal attributes of a 
token to solve for financial inclusion, for economies challenged 
by poor banking infrastructure.   

We can utilize this framework to solve for our other use cases 
as shown in Table 2. In each case, we suggest the most appro-
priate attributes to design a tokenized solution. The framework 
o!ers a basis for robust debate on the problem, solution design 
attributes and finally the most appropriate technology platform 
can be selected or built to purpose.

Use Case / Attributes Domestic Financial 

Inclusion

Payments Infrastructure Tokenized Economy Comments

Basis of Value Fiat token for strong econo-

mies; utility token for weaker or 

dispersed population

Fiat token for domestic; utility 

token for cross-border

Utility token to support global 

use and support micro-pay-

ments

All fiat currencies are not 

equal. The concern about 

‘dollarization’ of economies, or 

dependence on the USD as a 

bridge currency is of concern 

to many central bankers.

Validation Mechanism Ledger authority for concen-

trated populations; algorithm 

for dispersed

Ledger authority for domestic; 

algorithm for cross-border

Algorithm Reliance on a centralized 

ledger run by a single operator 

constrains operating hours and 

concentrates cyber-risks.

Access Public for dispersed popula-

tions

Private for use via licensed FIs Public for wide use by retail, 

corporate and licensed FIs

Where unbanked populations 

need access, a public network 

that protects privacy and 

mitigates AML/CFT risks might 

be a better

Immutability By code By authority for high value, by 

code for low value payments

By code The needs of the Internet of 

Value—very high volumes of 

micro-payments—demand 

automation by code to support 

the scale of value exchange.

Control Decentralized Centralized Decentralized Where a small number of 

licensed financial institutions is 

required to maintain the frac-

tional banking model, a closed 

network of participants might 

be appropriate.

Scalability Medium to High Medium to High High All networks have to be built 

for scale.
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