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Abstract

The advent of digital currencies, including cryptocurrencies and Central Bank
Digital Currencies (CBDCs), presents new challenges and opportunities in the
financial landscape. This study addresses the gap in economic theory regard-
ing digital currencies by proposing a comprehensive theoretical framework
that integrates their distinct characteristics with traditional monetary princi-
ples. The primary research objective is to explore the issuance, circulation, and
valuation of digital currencies, as well as their impacts on monetary policy and
financial stability. Using a structured theoretical methodology, the study de-
velops a set of hybrid models that combine algorithmic issuance and discre-
tionary policy adjustments, stability protocols for volatility control, and a reg-
ulatory framework for global compliance and financial security. The results
indicate that digital currencies can complement traditional monetary func-
tions but necessitate careful regulation to mitigate risks to monetary policy
transmission and financial stability. The findings suggest policy recommen-
dations, including global regulatory standards and enhanced stability mecha-
nisms, to facilitate the safe integration of digital currencies into the global
economy. The originality of this research lies in its hybrid theoretical frame-
work, which balances the decentralised aspects of cryptocurrencies with the
controlled issuance of CBDCs, offering a novel approach to understanding
digital currency economics. This framework provides valuable insights for
policymakers, financial institutions, and academics, helping them leverage
digital currency benefits while addressing associated risks. The study contrib-
utes significantly to digital currency economics, presenting actionable guid-
ance for a sustainable integration of digital finance into traditional financial
systems.
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1. Introduction

The recent emergence of digital currencies, including cryptocurrencies and cen-
tral bank digital currencies (CBDCs), has given birth to significant changes in the
global financial landscape. Cryptocurrencies such as Bitcoin and Ethereum have
pioneered a decentralised form of currency that operates independently of tradi-
tional financial institutions and governments [1]. Meanwhile, CBDCs represent
efforts by central banks to digitise national currencies, aiming at enhancing mon-
etary control and financial inclusion [2]. The rise of digital currencies poses sig-
nificant implications for monetary policy, financial stability, and the overall struc-
ture of the financial system.

Despite their growing prominence, the economic principles governing digital
currencies remain under-explored. Traditional monetary theories, which have
been developed based on physical and electronic forms of money, may not ade-
quately capture the unique characteristics and behaviours of digital currencies. As
such, there is a pressing need for a robust theoretical framework to understand
the economics of digital currencies, their role in the monetary system, and their
potential impacts on economic stability and policy.

The existing monetary theories do not fully account for the distinct features of
digital currencies, such as decentralisation, cryptographic security, and the ab-
sence of physical presence. This gap in theoretical understanding hinders the abil-
ity of policymakers and financial institutions to effectively integrate and regulate
digital currencies within the existing monetary framework. Indeed, the lack of a
comprehensive theoretical framework for digital currency economics poses chal-
lenges for understanding the economic principles that govern digital currencies,
their valuation, and their implications for monetary policy and financial stability.
Addressing this gap is crucial for developing effective regulatory policies and lev-
eraging the benefits of digital currencies while mitigating potential risks.

To narrow the preceding identified research gap, this study is designed to con-
tribute to providing answers to these questions: What are the key characteristics
and economic properties of digital currencies that differentiate them from tradi-
tional forms of money? How do digital currencies impact the traditional functions
of money, such as medium of exchange, store of value, and unit of account? What
theoretical models can be developed to describe the issuance, circulation, and val-
uation of digital currencies? How do digital currencies influence monetary policy
transmission mechanisms and financial stability? What are the potential eco-
nomic and regulatory implications of the widespread adoption of digital curren-
cies?

The objectives motivating this study are to define and describe the distinctive
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core features of digital currencies and their economic properties; develop theoret-
ical models that explain the issuance, circulation, and valuation of digital curren-
cies; analyse the impact of digital currencies on the traditional functions of money
and their role in the monetary system; investigate the implications of digital cur-
rencies for monetary policy and financial stability; and provide policy recommen-
dations for integrating digital currencies within existing regulatory frameworks.

This research is significant for several reasons. Firstly, it contributes to the aca-
demic literature by providing a comprehensive theoretical framework that ad-
dresses the unique economic properties and behaviours of digital currencies. This
framework enhances the understanding of digital currency economics, filling a
critical gap in the current monetary theories.

Secondly, the findings of this research have practical implications for policy-
makers and financial regulators. By developing robust theoretical models and the-
oretically analysing the impact of digital currencies on monetary policy and finan-
cial stability, this research informs the design of effective regulatory policies. Such
policies are essential for leveraging the benefits of digital currencies, such as in-
creased financial inclusion and enhanced monetary control, while mitigating po-
tential risks, including financial instability and regulatory arbitrage.

Lastly, this research is valuable for financial institutions and market partici-
pants because understanding the economic principles governing digital currencies
enables these stakeholders to make informed decisions regarding the adoption
and integration of digital currencies into their operations. This, in turn, promotes
a more stable and efficient financial system that can adapt to the evolving digital
economy.

The remaining sections of this paper are structured sequentially as follows: lit-
erature review, which encompasses the theoretical perspectives, the empirics, and
stylised facts; methodology, results, discussions, as well as conclusions and policy

implications.

2. Literature Review

The emergence of digital currencies, including cryptocurrencies and CBDCs, has
significantly disrupted traditional financial systems and monetary policies. This
literature review examines both theoretical and empirical studies related to the
economics of digital currencies, their unique characteristics, and implications for
monetary policy and financial stability. The review provides insights into the cur-

rent state of knowledge and identifies the gaps that this research seeks to address.

2.1. Definition and Fundamental Issues

Digital currency refers to a form of money existing exclusively in digital form,
accessible via computers or mobile devices, leveraging cryptographic and algo-
rithmic processes to facilitate transactions, issuance, and storage without the role
of intermediaries. Contrasting physical or electronic fiat currency, digital curren-

cies operate on decentralised or centralised digital networks, providing enhanced
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speed, transparency, and efficiency in financial transactions while reshaping tra-
ditional monetary principles.

Digital currencies function similarly to traditional money in that they can be
used to buy goods or pay for services. However, they exist exclusively in electronic
form, facilitating instant, cross-border transactions directly between users. For in-
stance, a person in Ghana could send digital currency to someone in England in-
stantly if both parties are connected to the same network.

Characteristically, digital currencies are intangible as they have no physical
form and are purely electronic. Another unique feature is that digital currencies
may be issued by a central authority, like a government (centralised), or exist on
decentralised networks, like many cryptocurrencies; and they allow value to be
transferred directly between users, bypassing traditional transaction frameworks.
Other characteristics of digital currencies are programmability, whereby digital
currencies can be embedded with smart contracts, enabling automated transac-
tion rules and compliance mechanisms; pseudonymity, which enables cryptocur-
rencies to allow transactions to occur without revealing personal information, en-
hancing privacy; digital currencies enable borderless transactions, reducing reli-
ance on currency exchange mechanisms thereby enabling global accessibility; and
different digital currencies demonstrate varying degrees of energy consumption
based on their underlying consensus mechanisms (e.g., proof-of-work vs. proof-
of-stake).

There are three main types of digital currencies—cryptocurrencies, virtual cur-
rencies, and central bank digital currencies (CBDCs). Cryptocurrencies are de-
centralised digital currencies secured through cryptographic methods, allowing
for secure and verified transactions on a network. Examples include Bitcoin and
Ethereum. Virtual currencies are unregulated digital currencies that are typically
controlled by their developers or founding organisations, often used in online
communities or gaming environments. CBDCs are issued by a country’s central
bank, CBDCs serve as digital counterparts to national fiat currencies. Examples
include China’s digital yuan (e-CNY), Nigeria’s eNaria, and Sweden’s e-krona.

The notable differences between cryptocurrencies and CBDCs are threefold.
Firstly, cryptocurrencies are decentralised and operate independently of govern-
ments, while CBDCs are fully regulated and controlled by central banks. Secondly,
cryptocurrencies can be highly volatile due to speculative trading, whereas CBDCs
are intended to be stable, maintaining parity with the national currency. Thirdly,
cryptocurrencies aim to provide an alternative financial system, whereas CBDCs
aim to complement the existing financial systems by providing a digital version of
fiat money.

Several advantages are associated with the use of digital currencies. Digital cur-
rencies enable quick and often instantaneous transactions, cutting down the time
required for cross-border or domestic payments. Again, transactions using digital
currencies can be cheaper since they bypass intermediaries. Also, many digital

currencies offer a level of privacy and anonymity that is not present in traditional
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financial transactions. And, not only are decentralised digital currencies (e.g.,
Bitcoin) resistant to government control and censorship, but also, they are acces-
sible globally, providing financial inclusion for unbanked populations who have
internet access.

Digital currencies can streamline remittance flows by offering faster, cheaper,
and more secure transactions across borders. Traditional remittance methods of-
ten involve multiple intermediaries and high fees, but digital currencies can re-
duce these costs by enabling direct peer-to-peer transactions or fund transfers.
This could result in higher remittance inflows by making it more economical for
migrant workers to send money home, potentially benefiting recipient low-in-
come economies.

The velocity of currency, or the rate at which money circulates within the econ-
omy, can increase with digital currencies, as transactions become instantaneous
and more convenient. Digital payments reduce delays associated with physical
cash handling and settlement processes, which could encourage faster spending
and increase the turnover rate of money. A higher currency velocity can stimulate
economic activity, though if unchecked, it could also lead to inflationary pres-
sures.

A further benefit of digital currencies is the fact that they can reduce the de-
mand for physical cash, leading to a reduction in the costs associated with print-
ing, minting, and distributing currency notes and coins. Central banks spend sig-
nificant resources on producing physical currency, so the shift toward digital cur-
rency could cut these costs substantially over time. Additionally, digital currencies
offer longer ‘lifespans’ compared to physical notes and coins, further reducing re-
placement expenses incurred by monetary authorities.

Again, the adoption of digital currencies, particularly CBDCs, could facilitate
greater currency integration across borders, especially among countries with
stronger trade and economic ties. A well-designed CBDC framework could enable
seamless cross-border payments and financial transactions. For instance, if coun-
tries in a region adopt interoperable digital currencies, it could strengthen eco-
nomic integration and reduce reliance on intermediary currencies such as the US
dollar.

Furthermore, digital currencies have a relatively stronger positive potential of
impacting de facto dollarisation (the use of foreign currency in domestic transac-
tions). In countries with weaker currencies, digital currencies, especially stable-
coins pegged to major currencies like the euro, could either reduce or exacerbate
dollarisation. On the one hand, a robust national CBDC could encourage citizens
to rely on the domestic currency, reducing dollarisation. On the other, access to
foreign-backed stablecoins might accelerate dollarisation if they are seen as more
stable than the local currency.

On the downside, digital currencies require online wallets and secure internet
access, which may not be universally available; they are vulnerable to hacking and

cybersecurity threats, especially if stored in online wallets without adequate
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protection; and, for cryptocurrencies, in particular, exposed to significant price
fluctuations, making them unstable as a store of value. Other dangers associated
with the reliance on digital currencies are that they are not universally accepted as
a form of payment, limiting their utility for everyday transactions. Furthermore,
transactions made in digital currencies are often irreversible, posing risks in cases
of errors or fraud.

Besides, the introduction of digital currencies could influence the money supply
by either complementing or substituting physical currency. If digital currency is-
suance is not carefully managed, it could lead to an increase in broad money sup-
ply, which might drive inflation if the supply of goods and services does not keep
pace with effective demand. Central banks issuing CBDCs need to ensure that
digital currencies are integrated in a way that does not inadvertently expand the
money supply beyond intended targets.

As of 2024, the countries that have officially launched and fully adopted CBDCs
include The Bahamas, Nigeria, and Jamaica. The Bahamas launched the Sand Dol-
lar in 2020, making it the first country to implement a nationwide CBDC. This
digital currency aims to improve financial inclusion and provide efficient digital
payment options for residents across its dispersed islands. Nigeria rolled out the
eNaira in 2021. The eNaira is part of Nigeria’s efforts to enhance payment effi-
ciency and expand financial services to underserved populations. Jamaica intro-
duced the Jam-Dex in 2022, designed to support financial inclusion and facilitate
more accessible digital transactions across the country.

Many other countries are in various stages of pilot testing and development of
CBDCs. For example, China’s digital yuan (e-CNY) is a notable large-scale pilot
that has seen significant use in major cities since its inception in 2019. Similarly,
Sweden’s Riksbank continues to test the e-krona, and the European Central Bank
(ECB) is exploring a digital euro for potential use across the Eurozone in the near
future. The Bank of England has been considering “Britcoin,” a potential digital
currency to support the payment infrastructure of the United Kingdom, while the
Bank of Canada has also been evaluating CBDCs to modernise its payment sys-
tems.

These early adopters focus primarily on retail CBDCs, which are used by the
public for everyday transactions, with the goals of promoting financial inclusion,
efficiency in payments, and enhanced monetary policy capabilities. Other coun-
tries in advanced pilot stages, such as Russia, Brazil, and India, are testing CBDCs
as part of efforts to modernise financial infrastructures and potentially reduce de-
pendency on cash transactions. Indeed, beyond monetary policy and financial sta-
bility, the adoption of digital currencies has other potential benefits, such as en-
hancing financial inclusion, reducing transaction costs, or supporting decentral-

ised finance (DeFi).

2.2. Theoretical Review

[1] introduced Bitcoin as the first decentralised cryptocurrency, highlighting its
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reliance on blockchain technology and cryptographic security. The decentralisa-
tion and pseudonymity of digital currencies challenge traditional monetary sys-
tems that rely on central authority and transparency [3].

[2] discuss the potential of CBDCs to enhance monetary policy effectiveness
and financial inclusion while maintaining regulatory oversight. The theoretical
models developed by these authors emphasize the dual nature of digital currencies
as decentralisation for cryptocurrencies, and centralisation for CBDCs. To under-
stand and manage the novel dynamics introduced by digital currencies into the
financial landscape effectively, it is crucial to develop a robust theoretical frame-
work that integrates the unique characteristics of digital currencies with tradi-
tional economic theories. This framework also incorporates empirical evidence to
assess the implications of digital currencies for financial systems.

Digital currencies challenge the traditional functions of money: medium of ex-
change, store of value, and unit of account. [4] argues that the high volatility of
cryptocurrencies limits their effectiveness as a store of value and unit of account,
while their potential for low-cost transactions makes them an attractive medium
of exchange. Theoretical models by [5] and [6] explore these functions in the con-
text of digital currencies, suggesting that regulatory frameworks and technological
advancements can play critical roles in determining their effectiveness.

The issuance and circulation of digital currencies differ significantly from tra-
ditional money. The algorithmic nature of cryptocurrency issuance, as described
by [1], contrasts with the discretionary issuance of fiat currency by central banks.
Theoretical models by [7] explore how blockchain protocols ensure the controlled
issuance and secure circulation of digital currencies. The valuation of digital cur-
rencies, however, remains complex due to factors such as speculative demand and
regulatory uncertainty [8].

[2] argue that CBDCs could enhance monetary policy transmission mecha-
nisms by providing a direct link between central banks and the public. However,
the decentralised nature of cryptocurrencies poses risks to financial stability, as
highlighted by [9]. Theoretical models by [10] suggest that digital currencies could
reduce the effectiveness of traditional monetary policy tools.

2.3. Empirical Review

Generally, empirical studies have focused on the adoption and usage patterns of
digital currencies. [11] conducted a comprehensive survey on Bitcoin users, iden-
tifying key motivations such as privacy, low transaction costs, and speculative in-
vestment. Similarly, [12] analysed CBDC pilot programmes in various countries,
concluding that CBDCs could improve payment efficiency and financial stability
if properly designed and managed.

Empirical studies support the theoretical arguments regarding the functions of
digital currencies. [13] analysed the use of Bitcoin as a medium of exchange, not-
ing its growing acceptance among merchants despite volatility concerns. Research

by [14] highlights the potential for blockchain technology to reduce transaction
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costs and enhance financial efficiency, reinforcing the medium of exchange func-
tion.

[15] examined the price dynamics of Bitcoin, identifying significant speculative
bubbles. Similarly, [16] provided evidence of market manipulation affecting cryp-
tocurrency prices. These findings underscore the need for robust valuation mod-
els that account for the unique features of digital currencies.

[17] analysed the volatility of Bitcoin and its implications for financial stability,
concluding that high volatility could pose risks to the broader financial system.
[18] assessed the potential of CBDCs to improve financial inclusion and reduce
transaction costs, providing empirical support for the theoretical benefits pro-
posed by [2].

2.3.1. Digital Currencies and Their Implications for Monetary Policy and
Financial Stability

Unlike traditional fiat currencies, digital currencies operate on decentralised or
partially decentralised systems, challenging central banks’ control over the money
supply and inflation targeting [19]. Thus, digital currencies disrupt traditional
monetary policy through reduced control over the money supply. For example,
some researchers find that when households hold digital currencies, they may by-
pass traditional banks, limiting the effectiveness of monetary tools of central
banks. Research also highlights that digital currencies can facilitate real-time pol-
icy responses, improving monetary policy transmission [2].

A study by [20] shows that their prices can fluctuate wildly, which could impact
investor confidence and lead to asset bubbles. This volatility may lead to sudden
shifts in demand, straining financial institutions and destabilising broader mar-
kets [8]. Furthermore, [19] discuss how regulatory oversight is needed to mitigate
such risks, as these assets do not always fall under traditional regulatory frame-
works.

As digital currencies enable peer-to-peer transactions, they may reduce the
need for traditional financial intermediaries. [21] argue that digital currencies
challenge banks by diminishing their role in payment processing. This disinter-
mediation could lower costs but may also destabilise the banking sector by reduc-

ing deposits, thus affecting lending capabilities.

2.3.2. CBDCs and Their Implications for Monetary Policy and Financial
Stability

Central Bank Digital Currencies (CBDCs) represent a digital version of fiat cur-
rency issued by central banks. Fully backed and controlled by the monetary au-
thority, CBDCs provide central banks with a new tool for policy implementation
and financial inclusion while presenting unique challenges in terms of privacy and
system security [22].

CBDC:s offer the potential to streamline monetary policy by enabling real-time
data collection and direct implementation of monetary interventions. [2] posit
that CBDCs can eliminate zero lower-bound constraints by facilitating negative

interest rates, thus expanding central banks’ toolkit. Furthermore, research by
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[23] shows that CBDCs could improve cross-border payment efficiency, enhanc-
ing global economic connectivity.

Despite their benefits, CBDCs pose risks to financial stability, especially in
terms of bank disintermediation [24]. Studies by [25] highlight the potential for
CBDCs to draw deposits away from commercial banks, which could impact lend-
ing capabilities. [21] suggests that a tiered CBDC model could mitigate this risk
by restricting CBDC usage among retail users.

The successful implementation of CBDCs depends on robust technological in-
frastructure and regulatory frameworks. According to [26], cybersecurity measures
are crucial, as digital central bank accounts become new targets for cyber threats.
Furthermore, [27] emphasize the importance of cross-national regulatory stand-
ards to address CBDCs’ global nature.

2.3.3. Cryptocurrencies and Their Implications for Monetary Policy and
Financial Stability

Cryptocurrencies, unlike CBDCs, operate on decentralised networks and are often
beyond regulatory oversight. As such, they have emerged as both a financial in-
novation and a challenge for traditional monetary and regulatory systems [3]. The
decentralised nature of cryptocurrencies complicates the ability of central banks
to control the money supply and has introduced new risks to financial stability.

The decentralised nature of cryptocurrencies hinders the effectiveness of tradi-
tional monetary policy by creating parallel financial systems [4]. According to
[28], cryptocurrency networks challenge the control central banks have over the
money supply, as individuals and institutions can transfer wealth across borders
without intermediaries. Studies such as [29] argue that this autonomy limits the
capacity of central banks to implement exchange rate policies effectively.

Cryptocurrencies are highly volatile, often influenced by speculative trading ra-
ther than economic fundamentals, which poses a risk to financial stability [16].
Research by [30] illustrates how cryptocurrency markets experience price bubbles,
creating an environment that may destabilise broader financial systems if they be-
come more integrated. Furthermore, large-scale cryptocurrency adoption could
lead to financial instability, especially in smaller economies where capital flows
might be affected by speculative trading in digital assets.

[14] highlight the challenge that cryptocurrencies pose to anti-money launder-
ing efforts due to their pseudonymous nature. [12] suggest that developing regu-
latory frameworks tailored to cryptocurrencies is crucial to managing these risks,
particularly as decentralised finance (DeFi) platforms continue to grow.

The gap in the literature suggests that despite the growing body of literature on
digital currencies, several gaps remain. First, there is a need for comprehensive
theoretical frameworks that integrate the unique characteristics of digital curren-
cies with traditional monetary theories. Second, empirical studies on the long-
term impacts of digital currencies on financial stability and monetary policy are
limited, given their relatively recent introduction. This research aims to address

these gaps by developing a robust theoretical framework for digital currency
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economics and providing empirical evidence on their implications for financial

systems.

2.4. Stylised Facts

Historical data on digital currency trends reveals significant developments in us-
age, transaction volumes, and adoption globally. An overview highlighting key
milestones and growth in the development of digital currency is presented below.

2000-2008: Conceptual Phase
» Early digital currencies like e-gold gained traction, but lacked decentralisation.
* Bitcoin, introduced in 2008 by Satoshi Nakamoto, marked the first decentral-

ised cryptocurrency. Its initial daily transaction volumes were negligible.

2009-2014: Emergence and Early Growth
+ Bitcoin saw steady growth, achieving 70,000 daily transactions by 2014, driven

by increasing merchant adoption and speculative interest.
» Other cryptocurrencies, such as Litecoin and Ripple, entered the market.
2015-2019: Expansion and Integration
* Daily Bitcoin transactions increased to 300,000 by 2019, influenced by the rise
of blockchain use cases like DeFi.

* Ethereum, introduced in 2015, gained popularity for its smart contracts, reach-
ing 700,000 daily transactions by 2019.

+ Institutional adoption began with platforms like Coinbase enabling fiat-to-
crypto transactions.
2020-2024: Mainstream Adoption and Diversification
* Daily Bitcoin transactions reached over 330,000 by 2023, maintaining domi-
nance in the market.

* Ethereum surpassed 1.2 million daily transactions in 2023 due to DeFi, Non-
fungible tokens (NFTs)', and other applications.

+  Over 90% of central banks explored CBDC projects, with countries like Nige-
ria, The Bahamas, and Jamaica implementing live CBDCs.

* The use of blockchain-powered payments reduced transaction costs, with real-
time settlements becoming mainstream in international finance.

In 2010, global statistics on Bitcoin transactions show that it was less than 1000
per day, while total cryptocurrency market capitalisation was around 0.01 billion
US dollars. These figures rose steadily to 150,000 daily transactions and US$ 7.8
billion market capitalisation in 2015. An average of 300,000 Bitcoin daily transac-
tions, and 700,000 Ethereum daily transactions, with a corresponding market cap-
italisation of US$ 236 billion were recorded in 2019 rising to daily Bitcoin trans-
action of 330,000, and daily Ethereum transactions of 1,200,000 with over
US$ 1000 billion respectively in 2024. Based on available statistics, the global dig-
ital payments market, which includes cryptocurrencies and digital wallets, is pro-

jected to reach $14.79 trillion by 2027, reflecting broader adoption of digital

'"These are unique digital assets that represent the ownership or proof of authenticity of specific items,
such as digital art, music, videos, collectibles, or virtual real estate, which are fungible (interchangea-
ble). NFTs are distinct and cannot be directly exchanged on a one-to-one basis.
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transactions. This data highlights the trajectory of digital currencies from a niche
concept to a transformative force in global finance.

Globally, digital currency transactions which totalled 6390 million, are domi-
nated by Ethereum transactions of 4605 million, accounting for more than two-
thirds, specifically 72.07% over the past decade, 2014-2023 (Figure 1: Chart I).
During the same period, 1013 million Bitcoin transactions accounted for 15.85%
while 772 million transactions were recorded for CBDC, representing 12.08% glob-
ally (Figure 1: Chart I). Figure 1 presents the volume of digital currency Bitcoin,
Ethereum, and CBDC transactions over the past recent decade, 2014-2024.

The slight dip in the number of Bitcoin transactions in 2020 is due to market
corrections, and the subsequent growth in the volume of transactions is driven by
increasing global acceptance and institutional interest. Launched in 2015
Ethereum, 0.1 million transactions were recorded in the year of adoption, while
15 million transactions were recorded in 2016 as a result of a boost from early
DeFi applications. In 2018, Ethereum transactions of 250 million can be attributed
to the rise in decentralised applications and initial coins offering (ICOs)% the 500
million transactions recorded in 2020 was a result of DeFi growth spikes; while
the one billion transactions rise in 2021 was due to NFT boom. Despite crypto
market volatility, 1.2 billion transactions of Ethereum were undertaken in 2022.
While global CBDC transaction data is less comprehensive due to the early stages
of implementation, pilot and limited full-scale projects indicate rapid growth, es-
pecially in countries with operational CBDCs, the figures have been rising steadily
due to expansion of pilot programmes.

Year |Bitcoin (Ethereum CBDC CHART I: GROSS DIGITAL CURRENCY
2014] 26 - - TRANSATIONS, (2014-2023)
2015| 45 0.1 -
2016| 82 15 -
2017| 106 90 5
2018| 118 250 15
2019| 122 300 20
2020 120 500 50
2021| 126 1000 125 Pi5.85% 12.08%
2022| 133 1200 250 SRS
2023 135 1250 307
2024 150 1400 986 BITCOIN ETHEREUM CBDC

Chart II:

Trends in Digital Currency Transactions, 2014-2024
1500 1400

1000

(in millions)

n
=3
=3

w

S

S

26 e m———

0 PPPPTTITITIIC .

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

~~~~~ Bitcoin === Ethereum e====CBDC

Figure 1. Total global digital currency transactions, 2014-2024 (in millions). Source: Au-
thor based on data from Blockchain.com & BIS Reports. Note: 2024 figures are official
estimates.

?An ICO is a fundraising method used by blockchain-based projects to raise capital and it involves the
creation and sale of new cryptocurrency tokens to investors in exchange for established cryptocurren-
cies like Ethereum or Bitcoin, or sometimes fiat money.
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The data reflects a sharp increase in both cryptocurrency and CBDC transac-
tions over recent years, underscoring the growing role of digital currency in global
finance. The data indicates that while cryptocurrencies like Bitcoin and Ethereum
have seen substantial transaction growth due to DeFi and NFT applications,
CBDCs are emerging as a preferred tool for governments looking to modernise

and secure their monetary systems over the past five years (Figure 1: Chart II).

3. Methodology

Given the complex and theoretical nature of this study on digital currency eco-
nomics, the methodology involves a structured approach that systematically
builds a conceptual framework, develops theoretical models, and simulates the
implications of the proposed framework. This approach yields a structured and
multidimensional framework that captures the nuances of digital currencies and
offers insights for policymakers, economists, and stakeholders on integration
strategies and regulatory implications.

Firstly, the study developed a conceptual framework by reviewing the relevant
literature on digital currencies, CBDCs, cryptocurrencies, and their implications
for monetary policy and financial stability in order to establish the gaps that the
proposed framework addressed. At this stage, the key constructs are identified,
and these constructs are integrated into a unified model that interlinks digital cur-
rency features with the functions of money and monetary policy.

The next stage involved theoretical modelling—the development of conceptual
or mathematical models that represent how digital currencies operate within eco-
nomic systems, focusing on areas like issuance (algorithmic vs. discretionary), cir-
culation, valuation, and stability protocols. The models for hybrid issuance mech-
anisms and stability protocols are established at this stage.

Policy analysis and scenario testing by developing and simulating potential reg-
ulatory models and standards for digital currencies, assessing impacts on financial
stability, consumer protection, and cross-platform interoperability. Various hy-
pothetical or real-world scenarios were used to test the resilience of the model and
implications, such as high volatility phases, market disruptions, or adoption of
CBDCs on a large scale.

Fourthly, a comparative analysis with traditional systems—comparing the role
of digital currencies against traditional money in fulfilling the functions as a me-
dium of exchange, store of value, and unit of account was undertaken to clarify the
unique contributions and challenges digital currencies bring to monetary systems.
An analysis of how digital currencies could enhance or disrupt traditional monetary
policy, focusing on central bank interventions, transmission mechanisms, and po-

tential decentralisation effects on policy control was also undertaken at this stage.

4. Results

4.1. The Proposed Robust Theoretical Framework for Digital
Currency Economics

The newly proposed framework for digital currency economics aims to provide
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insights into addressing the limitations in the existing models by integrating hy-
brid issuance mechanisms, advanced stability protocols, enhanced regulatory
frameworks, interoperability, and dual roles in monetary policy. This comprehen-
sive framework is designed to maximise the benefits of digital currencies while
mitigating potential risks. An attempt has been made to present and explain the
proposed framework, and the sequencing of its implementation.

The proposed framework comprises five main components, which must be im-
plemented systematically as shown in Figure 2. The framework is designed to
commence with the establishment of the hybrid issuance mechanism, and sequen-
tially followed by advanced stability protocols, enhanced regulatory framework,
interoperability, and integration, and ends with the dual role in monetary policy

formulation and implementation.

Advanced Enhanced
Stability Regulatory
Protocols Framework

Hybrid Issuance

Interoperability Dual Role in
& Integration Monetary Policy

Mechanism

Figure 2. The simplified diagrammatic representation of the proposed framework. Source:
Author.

4.1.1. Hybrid Issuance Mechanisms
This mechanism combines algorithmic issuance for decentralised cryptocurren-
cies and discretionary issuance for centralised CBDCs. It also ensures a predicta-
ble supply of cryptocurrencies and a responsive monetary policy for CBDCs.
The proposed implementation sequence at this stage is to:
1) Develop and deploy blockchain protocols for algorithmic issuance.
2) Establish central bank guidelines for discretionary issuance of CBDCs.
3) Create mechanisms for seamless integration between decentralised and cen-
tralised currencies.
The corresponding mathematical model for the hybrid issuance mechanism
can be represented as follows:
»  For cryptocurrencies: If we assume that S’ represents the supply of a cryp-
tocurrency at time f, then the algorithmic issuance can be modelled as:
Sf =8y + zt:S’f ; where §i" is the new issuance at any particular time ;.
i=1

« For CBDCs. If S’ represents the supply of a CBDC at time ¢, then discre-

LN A
tionary issuance can be modelled as: S =S; +Y S’ +M,, where S’ is the

i=1

new issuance at a given time i and M, is the monetary policy adjustment.

4.1.2. Advanced Stability Protocols
This involves using stablecoin models pegged to diversified asset baskets; and in-
corporating algorithmic adjustments to counteract market volatility. Sequentially,
the underlisted activities are proposed for implementation:

1) Design stablecoin frameworks with diversified collateral backing.

2) Implement algorithmic stability mechanisms.
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3) Establish regulatory oversight to ensure transparency and security.

4) Establish blockchain security protocols or cryptographic techniques could be
integrated into the framework to minimise operational and other forms of finan-
cial risks to safeguard security breaches, and unauthorised access as well as ad-
vance data privacy.

Accordingly, for stablecoins, given that P’ represents the price of a stablecoin

PS
at time ¢ ; then the stability mechanisms can be modelled as P’ = Fy x[l +?J ,
0

where P° is the price adjustment to maintain stability.

4.1.3. Enhanced Regulatory Framework

A global regulatory framework for digital currencies is proposed to ensure com-
pliance, security, anti-money laundering, Know Your Customer (KYC) protocols,
cross-border interoperability, and consumer protection measures through inter-
national cooperation. The implementation sequence involves:

1) Developing international regulatory standards.

2) Creating a cooperative body for global regulatory oversight.

3) Implementing national regulations in alignment with international stand-
ards.

4) Conducting a detailed behavioural analysis by exploring risk-assuring user-
centric relevant factors that guarantee optimal user trust, adoption rates, and pref-
erences for digital currencies over traditional currencies.

5) Adopting energy-efficient alternatives, such as proof-of-stake (PoS) mecha-

nisms, and other systems anchored on sustainable practices.
Mathematically, assume that R, represents the regulatory compliance level at

T
time 7, then regulatory compliance can be modelled as R, =R, + ) R, , where
1=

R

t

t.

represents incremental regulatory measures implemented at a given time

4.1.4. Interoperability and Integration
Interoperability and integration create the room for seamless integration with ex-
isting financial systems; and promote interoperability between different digital
currency platforms. The implementation sequence encapsulates:

1) Developing standardised communication protocols and Application Pro-
gramming Interfaces (APIs).

2) Establishing partnerships with traditional financial institutions.

3) Implementing cross-platform interoperability solutions.

4) Incorporating the unique political, economic, legal, sociocultural and other
context-specific factors, including common currency and monetary zone features

relevant to maximising the benefits over the costs of digital currency adoption.

4.1.5. Interoperability and Integration
Therefore, if I, represents the interoperability index at time ¢, then the
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interoperability can be modelled as /, = Z(xj xC, , where C; represents the
Jj=1

compatibility of the ;* platform at time ¢ and e, is the weight assigned to

each platform.

4.1.6. Dual Role in Monetary Policy
CBDCs enhance monetary policy transmission by enabling direct interventions.
Cryptocurrencies provide alternatives for decentralised financial activities. The
implementation sequence of activities, thus, involves:

1) Developing infrastructure for CBDC issuance and distribution.

2) Implementing tools for direct monetary interventions via CBDCs.

3) Promoting the use of cryptocurrencies for decentralised finance (DeFi) ap-
plications.

The proposed mathematical framework associated with the dual role in mone-

tary policy transmission is outlined as follows:
» For CBDCs in monetary policy: Given that M, denotes the monetary policy

intervention at time f, then monetary policy intervention can be modelled as
M,=p-S",where B is the policy multiplier.

» For cryptocurrencies in decentralised finance. If D, represent the decentral-
ised finance activity level at time ¢, then DeFi activity can be modelled as
D, =y-S’where y isthe DeFi multiplier.

The proposed framework offers a comprehensive and integrated approach to
digital currency economics, addressing the limitations of existing models. By in-
corporating hybrid issuance mechanisms, advanced stability protocols, enhanced
regulatory frameworks, interoperability, and dual roles in monetary policy, this
framework aims to maximise the benefits of digital currencies while mitigating
potential risks. The mathematical models and sequencing of implementation pro-
vide a structured path for practical application, ensuring robust and resilient fi-

nancial systems in the digital age.

5. Discussions

The findings of this study present a comprehensive framework that addresses the
economic principles governing digital currencies. The hybrid issuance model of-
fers a balanced solution to integrate decentralised cryptocurrencies and CBDCs.
Stability protocols, such as the use of stablecoin frameworks, are vital for mitigat-
ing the volatility that threatens financial systems. Regulatory compliance, as pro-
posed, is critical for consumer protection and the systemic stability of financial
markets.

In discussing the implications of these findings, the research underscores the
dual role that digital currencies can play in shaping future monetary systems.
CBDC:s offer unprecedented control and efficiency, particularly for monetary pol-
icy interventions, while cryptocurrencies promote innovation in decentralised fi-

nance. However, the potential for financial instability requires careful regulation
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and international cooperation.

Thus, the study not only addresses the initial research objectives but also offers
actionable insights for policymakers, financial institutions, and academics. By de-
veloping robust theoretical models and providing clear regulatory guidelines, this
paper paves the way for a stable integration of digital currencies into the global
financial system.

The answers to the research questions guiding this research are provided sys-
tematically.

Firstly, digital currencies are often decentralised, as in the case of cryptocurren-
cies like Bitcoin, which rely on algorithmic issuance without central authority
control. Cryptographic security is another defining feature, ensuring secure trans-
actions in decentralised systems. CBDCs, on the other hand, are issued by central
banks, enabling these currencies to retain regulatory oversight and alignment with
national monetary policy. These characteristics allow digital currencies to facili-
tate faster transactions, promote financial inclusion, and operate with reduced de-
pendency on traditional financial intermediaries.

Secondly, digital currencies have a varied impact on the traditional functions of
money. Cryptocurrencies can serve as a medium of exchange but struggle as a
stable store of value due to high volatility, which undermines their reliability as a
unit of account. Conversely, CBDCs are designed for stability and can enhance
traditional monetary functions. They offer a stable store of value, serve effectively
as a medium of exchange, and improve the unit of account function by supporting
policy-driven applications, particularly in controlled monetary environments.

Thirdly, the study develops theoretical models that distinguish between algo-
rithmic issuance, typical of cryptocurrencies, and discretionary issuance, which
applies to CBDCs and is influenced by monetary policy adjustments. For valua-
tion, stablecoin models are introduced with diversified asset backing to mitigate
volatility, ensuring a stable value through price adjustments. These models aim at
creating predictable supply mechanisms, managing circulation, and stabilising
economic environments where digital currencies operate, contributing to overall
financial stability.

As an answer to the fourth research question, CBDCs can enhance monetary
policy by providing central banks with tools for direct economic interventions,
thus improving policy transmission. By integrating CBDCs, central banks can by-
pass intermediaries, enabling more immediate impacts on liquidity and interest
rates. However, cryptocurrencies, due to their decentralised nature, may limit the
effectiveness of traditional policy tools, as they operate outside central bank influ-
ence, which can destabilise financial systems if unregulated. The study suggests
that stability protocols and regulatory oversight are essential to counter these risks
and maintain financial stability.

Fifthly, the widespread adoption of digital currencies necessitates a comprehen-
sive global regulatory framework to ensure compliance, security, and consumer

protection. The study highlights the need for international cooperation to prevent
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regulatory arbitrage, support anti-money laundering protocols, and protect con-
sumer interests. Stablecoins, in particular, require robust stability mechanisms to
reduce market volatility and ensure sustainable value. Integrating CBDCs into ex-
isting monetary frameworks could facilitate controlled monetary expansion, while
interoperability with traditional financial systems is recommended to smoothen

the transition to a digital economy.

6. Conclusions and Policy Implications

6.1. Conclusions

This study provides a comprehensive theoretical framework for understanding
the economics of digital currencies, addressing key gaps in traditional monetary
theories. The study characterises the distinctive features of digital currencies, such
as decentralisation and algorithmic issuance, that set them apart from conven-
tional forms of money. More specifically, this paper proposes an innovative hybrid
framework integrating algorithmic issuance (cryptocurrencies) with discretionary
issuance (CBDCs). This provides a theoretical basis for managing both decentral-
ised and centralised digital currencies in a cohesive economic model. The intro-
duction of diversified asset-backing protocols and algorithmic stability measures
for digital currencies is significant in addressing volatility, enhancing market sta-
bility. By developing models that explain the issuance, circulation, and valuation
of cryptocurrencies and CBDCs, this research illuminates the profound impact
digital currencies have on the traditional functions of money, monetary policy,
and financial stability. Through a structured analysis, it identifies both the oppor-
tunities and risks posed by digital currencies, offering a balanced perspective on
their role in the evolving financial landscape. This framework offers significant
contributions to the academic literature, supporting both theoretical advance-
ments and practical policy designs for integrating digital currencies into the global
financial system.

While the study provides robust theoretical models, real-world validation
through empirical data is limited. The proposed frameworks do not fully address
geopolitical and cultural factors that might influence digital currency adoption.
Despite its limitations, this study serves as a foundational contribution to digital
currency economics, offering novel insights into integrating decentralised and
centralised systems. Its hybrid models and regulatory recommendations hold
transformative potential for global financial stability and policy innovation.

In terms of novelties and innovations, this study conceptualises digital curren-
cies as tools for both centralised monetary interventions (via CBDCs) and decen-
tralised financial innovations (via cryptocurrencies). A pioneering model for hy-
brid issuance integrates algorithmic processes for cryptocurrencies and policy-
driven issuance for CBDCs, providing flexibility for diverse economic applica-
tions. Innovative standards for ensuring seamless integration of digital currencies

with traditional financial systems and other digital platforms are introduced.
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6.2. Theoretical Implications

This paper advances the theoretical understanding of digital currencies by filling
critical gaps in traditional monetary theories. By incorporating the unique char-
acteristics of digital currencies—such as decentralisation, cryptographic security,
and algorithmic issuance—the study provides a new lens through which the be-
haviour and economic impact of these currencies can be analysed. The hybrid is-
suance mechanism and the dual role of digital currencies in monetary policy offer
novel theoretical models that explain their dual nature: as both decentralised as-
sets in DeFi and controlled instruments under the purview of central banks. These
theoretical advancements contribute to future studies by providing foundational

models that account for the evolving dynamics of digital currency economics.

6.3. Empirical Implications

The empirical models and findings developed in this study have significant impli-
cations for future research and financial practice. By modelling the valuation and
circulation of digital currencies, the study lays the groundwork for future empiri-
cal studies that could investigate real-world adoption, usage patterns, and the sta-
bility of digital currency markets. Furthermore, the empirical insights into the
regulatory frameworks and financial stability effects of digital currencies are crit-
ical for understanding their long-term impacts on global financial systems. This
research calls for future empirical studies to validate these models using real-

world data on cryptocurrencies and CBDC usage.

6.4. Policy Recommendations

The findings of this study enable several pertinent policy recommendations for
integrating digital currencies into the existing financial framework. When pru-
dently and effectively implemented, the recommended policy measures have the
potential to strengthen the positive contribution of digital currencies to the global
financial system with minimum associated risks of digital currency adoption.
Policymakers should facilitate a hybrid issuance system where cryptocurrencies
operate with algorithmic issuance, while central banks maintain discretionary
control over CBDCs. This combination allows decentralised cryptocurrencies like
Bitcoin to co-exist with centralised digital currencies like the eCedi (proposed by
the Bank of Ghana) under clear regulations. For instance, a country could adopt
a system where CBDC:s like the eCurrency are issued by the central bank, enabling
controlled monetary expansion based on economic conditions. Meanwhile, de-
centralised cryptocurrencies like Ethereum are allowed to circulate with regulated
blockchain mechanisms for mining or staking. In this system, the central bank
could adjust the supply of the eCurrency during economic downturns, while cryp-
tocurrencies maintain their own algorithmic issuance schedules. The seamless in-
tegration of these two issuance models would allow consumers and businesses to
use both forms depending on their preference for stability or decentralisation.

International collaboration is essential to establish uniform regulatory
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frameworks that govern the use of digital currencies across borders. Without such
cooperation, issues like money laundering, tax evasion, and regulatory arbitrage
could undermine financial stability globally. Illustratively, in 2021, the Financial
Action Task Force (FATF) developed guidelines for regulating virtual assets to
ensure compliance with anti-money laundering (AML) and combating the financ-
ing of terrorism (CFT) standards. A country like Japan has already implemented
these guidelines into its domestic regulations, requiring cryptocurrency exchanges
to register with the government and comply with AML/CFT measures. Other
countries like the US and the European Union have begun adopting similar frame-
works, which could evolve into a globally harmonised regulatory environment for
digital currencies.

Stability mechanisms should be embedded within digital currencies, especially
stablecoins, to minimise volatility. These protocols can involve pegging stable-
coins to diversified baskets of assets (e.g., fiat currencies, commodities) and em-
ploying algorithmic adjustments during market fluctuations. Regulatory oversight
is necessary to ensure the stability and transparency of these mechanisms. For ex-
ample, Facebook’s proposed Diem (formerly Libra) aimed at creating a stablecoin
backed by a basket of global currencies. The stablecoin would use diversified re-
serves to maintain its value, reducing the risk of volatility typically seen in cryp-
tocurrencies like Bitcoin. To prevent speculation-driven instability, Diem was to
be supervised by a governing body made up of global financial institutions to en-
sure compliance with regulatory standards. Though Diem was ultimately shelved,
it demonstrated the importance of diversified collateral and regulatory oversight
in ensuring stable value in digital currency systems.

CBDCs should be integrated into existing monetary policy frameworks to en-
hance the transmission of central bank policies, enabling direct interventions in
the economy. At the same time, cryptocurrencies can be used to promote innova-
tion in DeFi applications. For example, the People’s Bank of China (PBoC) has
piloted its Digital Currency Electronic Payment (DCEP) system, or digital yuan,
in various regions. The digital yuan allows the central bank to directly inject li-
quidity into the economy during periods of economic downturn by distributing
the currency through a government-controlled app. On the other hand, DeFi plat-
forms built on blockchain technology, such as those running on Ethereum, enable
users to borrow, lend, and trade assets without intermediaries. Combining these
approaches, central banks could adopt CBDCs for macroeconomic stability while
supporting the innovation of decentralised financial services for niche financial
needs.

The financial system should foster interoperability between digital currencies
and traditional financial systems to ensure seamless adoption. Standardised com-
munication protocols and Application Programming Interfaces (APIs) should be
developed to integrate digital currencies into banking infrastructure and cross-
border payment systems. For instance, the European Central Bank (ECB) has ex-

plored the possibility of creating a digital euro that would be fully interoperable
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with existing banking systems. A user holding digital euros in their wallet could
make payments seamlessly to someone using traditional bank accounts, facilitat-
ing easier transitions between digital and fiat currencies. The digital euro would
also support cross-border payments within the European Union, integrating with
platforms like Single Euro Payments Area (SEPA) to allow for instantaneous, low-
cost international transfers. The interoperability ensures that users can freely
move between digital and traditional systems without barriers, promoting wider

adoption.

Conflicts of Interest

The author declares no conflicts of interest regarding the publication of this paper.

References

[1] Nakamoto, S. (2008) Bitcoin: A Peer-to-Peer Electronic Cash System.
https://bitcoin.org/bitcoin.pdf

[2] Bordo, M.D. and Levin, A.T. (2017) Central Bank Digital Currency and the Future of
Monetary Policy. National Bureau of Economic Research (NBER Working Paper No.
23711). https://doi.org/10.3386/w23711

[3] Narayanan, A., Bonneau, J., Felten, E., Miller, A. and Goldfeder, S. (2016) Bitcoin and
Cryptocurrency Technologies: A Comprehensive Introduction. Princeton University
Press.

[4] Yermack, D. (2015) Is Bitcoin a Real Currency? An Economic Appraisal. In: Kuo
Chuen, D.L., Ed., Handbook of Digital Currency, Elsevier, 31-43.
https://doi.org/10.1016/b978-0-12-802117-0.00002-3

[5] Selgin, G. (2015) Synthetic Commodity Money. Journal of Financial Stability, 17, 92-
99. https://doi.org/10.1016/j.jfs.2014.07.002

[6] Berentsen, A. and Schar, F. (2018) A Short Introduction to the World of Cryptocur-
rencies. Review; 100, 1-19. https://doi.org/10.20955/r.2018.1-16

[7] Cong, L.W. and He, Z. (2019) Blockchain Disruption and Smart Contracts. The Re-
view of Financial Studies, 32, 1754-1797. https://doi.org/10.1093/rfs/hhz007

[8] Corbet, S., Lucey, B., Peat, M. and Vigne, S.A. (2018) Bitcoin, Commodities, and Cur-
rency Markets: Correlations, Returns, and Volatility. Energy Economics, 70, 583-593.

[9] Eichengreen, B. (2019) From Commodity to Fiat and Now to Crypto: What Does His-
tory Tell Us? National Bureau of Economic Research (NBER Working Paper No.
25426). https://doi.org/10.3386/w25426

[10] Dyson, B. and Hodgson, G. (2016) Digital Cash: Why Central Banks Should Start Is-

suing Electronic Money. Positive Money Report.
https://www.datocms-assets.com/132494/1717792148-digital-cash-positive-
money.pdf

[11] Bohme, R., Christin, N., Edelman, B. and Moore, T. (2015) Bitcoin: Economics, Tech-
nology, and Governance. Journal of Economic Perspectives, 29, 213-238.
https://doi.org/10.1257/jep.29.2.213

[12] Auer, R. and Bohme, R. (2020) The Technology of Retail Central Bank Digital Cur-
rency. BIS Quarterly Review. https://www.bis.org/publ/qtrpdf/r qt2003j.htm

[13] Luther, W.]J. and White, L.H. (2014) Can Bitcoin Become a Major Currency? SSRN
Electronic Journal, No. 14-17. https://ssrn.com/abstract=2446604

DOI: 10.4236/jmf.2025.151005

121 Journal of Mathematical Finance


https://doi.org/10.4236/jmf.2025.151005
https://bitcoin.org/bitcoin.pdf
https://doi.org/10.3386/w23711
https://doi.org/10.1016/b978-0-12-802117-0.00002-3
https://doi.org/10.1016/j.jfs.2014.07.002
https://doi.org/10.20955/r.2018.1-16
https://doi.org/10.1093/rfs/hhz007
https://doi.org/10.3386/w25426
https://www.datocms-assets.com/132494/1717792148-digital-cash-positive-money.pdf
https://www.datocms-assets.com/132494/1717792148-digital-cash-positive-money.pdf
https://doi.org/10.1257/jep.29.2.213
https://www.bis.org/publ/qtrpdf/r_qt2003j.htm
https://ssrn.com/abstract=2446604

D. E. Adenutsi

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

[26]

(27]

(28]

(29]

(30]

https://doi.org/10.2139/ssrn.2446604

Catalini, C. and Gans, J.S. (2016) Some Simple Economics of the Blockchain. National
Bureau of Economic Research (NBER Working Paper No. 22952).
https://doi.org/10.3386/w22952

Cheah, E. and Fry, J. (2015) Speculative Bubbles in Bitcoin Markets? An Empirical
Investigation into the Fundamental Value of Bitcoin. Economics Letters, 130, 32-36.
https://doi.org/10.1016/j.econlet.2015.02.029

Gandal, N., Hamrick, J., Moore, T. and Oberman, T. (2018) Price Manipulation in
the Bitcoin Ecosystem. Journal ofMonetaryEconomjcs, 95, 86-96.
https://doi.org/10.1016/j.jmoneco.2017.12.004

Bariviera, A.F. (2017) The Inefficiency of Bitcoin Revisited: A Dynamic Approach.
Economics Letters, 161, 1-4. https://doi.org/10.1016/j.econlet.2017.09.013

Adrian, T. and Mancini-Griffoli, T. (2021) The Rise of Digital Money. Annual Review
of Financial Economics, 13, 57-77.
https://doi.org/10.1146/annurev-financial-101620-063859

Amstad, M., Caballero, J. and Packer, F. (2021) Regulatory and Policy Approaches to
Managing Risks in Non-Bank Financial Intermediation. BIS Papers, No. 119.

Bouri, E., Molnar, P., Azzi, G., Roubaud, D. and Hagfors, L.I. (2017) On the Hedge
and Safe Haven Properties of Bitcoin: Is It Really More than a Diversifier? Finance
Research Letters, 20, 192-198. https://doi.org/10.1016/.fr1.2016.09.025

Bindseil, U. (2020) Tiered CBDC and the Financial System. SSRN Electronic Journal,
No. 2351. https://doi.org/10.2139/ssrn.3513422
https://ecb.wp2351~c8c18bbd60.en.pdf

Auer, R., Frost, J., Gambacorta, L., Monnet, C., Rice, T. and Shin, H.S. (2021) Central

Bank Digital Currencies: Motivations and Implications. Bank for International Set-
tlements. BIS Working Papers, No. 976. https://www.bis.org/publ/work976.pdf

Rehman, M.A,, Irfan, M., Naeem, M.A., Lucey, B.M. and Karim, S. (2023) Macro-
financial Implications of Central Bank Digital Currencies. Research in International
Business and Finance, 64, Article ID: 101892.
https://doi.org/10.1016/j.ribaf.2023.101892

Carstens, A. (2021) Central Bank Digital Currencies: Putting a Big Idea into Practice.
BIS Bulletin. Bank for International Settlements.

Engert, W. and Fung, B. (2020) The Implications of a CENTRAL BANK DIGITAL
Currency for Monetary Policy in Canada. Bank of Canada Discussion Paper.

Fanti, G., Kostiainen, K., Howlett, W, Lipsky, J., Moehr, O., Schnapper-Casteras, J.
P.and Wolff, J. (2022) Missing Key: The Challenge of Cybersecurity and Central Bank
Digital Currency. Atlantic Council Geoeconomics Centre.
https://www.atlanticcouncil.org/wp-content/uploads/2022/06/Missing key.pdf

Kumbhof, M. and Noone, C. (2018) Central Bank Digital Currencies—Design Princi-
ples and Balance Sheet Implications. Bank of England Staff Working Paper, No. 725.
http://dx.doi.org/10.2139/ssrn.3180713

Foley, S., Karlsen, J.R. and Putniii, T.J. (2018) Sex, Drugs, and Bitcoin: How Much
Illegal Activity Is Financed through Cryptocurrencies? Review of Financial Studies,
32, 1798-1853. http://dx.doi.org/10.2139/ssrn.3102645

Auer, R. and Claessens, S. (2020) Cryptocurrency Exchange Rates and Monetary Pol-
icy. International Journal of Central Banking, 16, 115-139.

Corbet, S., Larkin, C., Lucey, B. and Yarovaya, L. (2020) Cryptocurrency Bubbles:
Evidence from Machine Learning. Finance Research Letters, 34, Article ID: 101422.

DOI: 10.4236/jmf.2025.151005

122 Journal of Mathematical Finance


https://doi.org/10.4236/jmf.2025.151005
https://doi.org/10.2139/ssrn.2446604
https://doi.org/10.3386/w22952
https://doi.org/10.1016/j.econlet.2015.02.029
https://doi.org/10.1016/j.jmoneco.2017.12.004
https://doi.org/10.1016/j.econlet.2017.09.013
https://doi.org/10.1146/annurev-financial-101620-063859
https://doi.org/10.1016/j.frl.2016.09.025
https://doi.org/10.2139/ssrn.3513422
https://ecb.wp2351%7Ec8c18bbd60.en.pdf/
https://www.bis.org/publ/work976.pdf
https://doi.org/10.1016/j.ribaf.2023.101892
https://www.atlanticcouncil.org/wp-content/uploads/2022/06/Missing_key.pdf
http://dx.doi.org/10.2139/ssrn.3180713
http://dx.doi.org/10.2139/ssrn.3102645

	A Contribution to Novelties in Theoretical Framework for Digital Currency Economics
	Abstract
	Keywords
	1. Introduction
	2. Literature Review
	2.1. Definition and Fundamental Issues
	2.2. Theoretical Review
	2.3. Empirical Review
	2.3.1. Digital Currencies and Their Implications for Monetary Policy and Financial Stability
	2.3.2. CBDCs and Their Implications for Monetary Policy and Financial Stability
	2.3.3. Cryptocurrencies and Their Implications for Monetary Policy and Financial Stability

	2.4. Stylised Facts

	3. Methodology
	4. Results
	4.1. The Proposed Robust Theoretical Framework for Digital Currency Economics
	4.1.1. Hybrid Issuance Mechanisms
	4.1.2. Advanced Stability Protocols
	4.1.3. Enhanced Regulatory Framework
	4.1.4. Interoperability and Integration
	4.1.5. Interoperability and Integration
	4.1.6. Dual Role in Monetary Policy


	5. Discussions
	6. Conclusions and Policy Implications
	6.1. Conclusions
	6.2. Theoretical Implications
	6.3. Empirical Implications
	6.4. Policy Recommendations

	Conflicts of Interest
	References

