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ABSTRACT

Central Bank Digital Currencies (CBDCs) have emerged as one of the most significant innovations in contemporary
monetary systems, reflecting the growing digitalization of economies and financial services. As central banks across
the world respond to declining cash usage, the rise of cryptocurrencies, and increasing demand for efficient and
inclusive payment systems, CBDCs are being explored as a state-backed digital alternative to physical currency. This
study undertakes a comparative analysis of prominent CBDC initiatives, particularly China’s Digital Yuan (e-CNY)
and Nigeria’s e-Naira, to evaluate their design frameworks, policy objectives, and implementation outcomes.

The paper further examines the broader role of CBDCs in reshaping the global financial architecture, with special
attention to financial inclusion, payment efficiency, and the transmission of monetary policy. In addition, it analyses
the implications of CBDCs for cryptocurrency markets and traditional banking institutions, assessing whether CBDCs
function as substitutes, complements, or regulatory counterweights to decentralized digital assets. By synthesizing
global developments, regulatory concerns, and adoption trends—especially in emerging economies such as India—
this study contributes to the growing academic discourse on the future of money and digital finance.
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INTRODUCTION

The global financial system is undergoing a profound transformation driven by rapid technological advancements,
changing consumer behaviour, and increasing digitalization of economic activity. Traditional monetary systems,
heavily dependent on physical cash and intermediary-based banking models, are increasingly perceived as inefficient,
costly, and insufficiently inclusive. In response, central banks worldwide have begun exploring Central Bank Digital
Currencies (CBDCs) as a modernized form of sovereign money designed for the digital age.

CBDC:s differ fundamentally from private cryptocurrencies such as Bitcoin and Ethereum. While cryptocurrencies
operate on decentralized networks with limited regulatory oversight, CBDCs are issued and regulated by central banks,
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thereby retaining the legal status, trust, and stability associated with fiat currency. At the same time, CBDCs leverage
advanced technologies such as blockchain, distributed ledger technology (DLT), and cryptographic security to enhance
transaction speed, transparency, and resilience.

The motivation behind CBDC development varies across countries. Advanced economies focus on payment system
efficiency, resilience, and maintaining monetary sovereignty, whereas developing economies emphasize financial
inclusion, reduction of cash-handling costs, and formalization of informal sectors. Against this backdrop, this study
explores ongoing CBDC initiatives and evaluates their potential to redefine financial intermediation, monetary
governance, and the interaction between public and private forms of digital money.

COMPARATIVE ANALYSIS OF ONGOING CBDC INITIATIVES

Several countries have made significant strides in exploring and deploying CBDCs. This section focuses on two
prominent initiatives: China's Digital Yuan and Nigeria's e-Naira.

1. THE DIGITAL YUAN/E-CNY

China's Digital Yuan, also called the Digital Currency Electronic Payment (DCEP), is the most advanced and large-
scale CBDC initiative worldwide. The People's Bank of China (PBOC) has been developing this digital currency since
2014, and pilot programs began in 2020. The Digital Yuan aims to replace some of China's physical currency, focusing
primarily on improving payment efficiency, combating illegal activities, and giving the government greater control
over the monetary system.

Key Features of the Digital Yuan:

. Two-tier system: The PBOC issues Digital Yuan to commercial banks, which then distribute it to the public.

) Offline functionality: The currency can be used without an internet connection, crucial for users in rural areas
with limited internet access.

. Programmability: The Digital Yuan supports smart contract functionalities, enabling the PBOC to set specific
conditions for transactions.

Implications for China:

o The Digital Yuan enhances government control and oversight, helping to reduce tax evasion, money
laundering, and other illicit activities.

. It boosts financial inclusion, especially in rural regions where traditional banking services are limited.

o China aims to challenge the dominance of the U.S. dollar in international trade, using the Digital Yuan to
promote its currency in cross-border transactions.

2. THE E-NAIRA

Nigeria launched the e-Naira in October 2021, becoming the first African country to officially roll out a CBDC. The
e-Naira is designed to complement Nigeria’s physical currency and aims to address several challenges, including
financial exclusion, remittance costs, and the inefficiencies of its payment system.

Key Features of the e-Naira:

o Inclusion focus: The e-Naira is designed to provide digital financial services to the unbanked population, which
accounts for a significant portion of Nigeria’s citizens.

o Cross-border transactions: The e-Naira aims to reduce the cost of remittances, which is crucial for Nigeria,
one of the largest recipients of remittances globally.
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o Interoperability: The e-Naira functions within the existing banking system, making it easy for citizens to switch
between their physical and digital currencies.

Implications for Nigeria:

) The e-Naira can potentially transform Nigeria’s remittance market, significantly reducing fees and transaction
times.
) By providing a digital alternative to cash, the e-Naira reduces the risks and costs associated with handling

physical currency.

) It offers an opportunity to formalize a significant portion of Nigeria’s informal economy, enhancing tax
collection and regulation.

THE ROLE OF CBDCS IN THE EVOLUTION OF THE GLOBAL FINANCIAL SYSTEM

CBDCs represent more than just digital money; they offer a reimagined financial infrastructure that can reshape global
finance in various ways:

1. INCREASING FINANCIAL ACCESS

Digital financial services can be easily accessed through CBDCs, potentially narrowing the gap for unbanked and
underbanked populations. In countries with substantial informal economies, CBDCs can provide a secure and cost-
effective alternative to cash, enabling savings, credit, and digital payments without relying on traditional banking
infrastructure.

2. STREAMLINING PAYMENT PROCESSES

CBDCs have the potential to significantly minimize the expenses and delays associated with international payments,
which currently depend on intermediaries and outdated infrastructure. By circumventing traditional intermediaries like
SWIFT, CBDCs could facilitate instantaneous cross-border payments, bolstering trade and reducing transaction costs.

3. ENHANCING CONTROL OF MONETARY POLICY

Central bank digital currencies (CBDCs) enable central banks to directly manage the supply and circulation of money.
By using programmable money, central banks can execute specific monetary policies, such as delivering stimulus
payments directly to individuals or businesses. This increased control has the potential to improve the effectiveness of
monetary policy, particularly during times of economic turmoil.

4. ADDRESSING ILLEGAL ACTIVITIES

CBDCs provide greater transparency and traceability of transactions, allowing governments to combat money
laundering, tax evasion, and terrorist financing. The centralized nature of CBDCs means that authorities can monitor
transactions in real-time, enhancing surveillance capabilities.

POTENTIAL EFFECTS OF CBDCS ON CRYPTOCURRENCY MARKETS AND BANKING

As CBDCs continue to evolve, they are expected to have significant impacts on both the cryptocurrency market and
traditional banking systems.

1. IMPACT ON CRYPTOCURRENCIES

While cryptocurrencies like Bitcoin and Ethereum offer decentralized alternatives to traditional financial systems,
CBDCs present a centralized digital currency option. This raises several important questions:
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¢ COMPETITION VS. COMPLEMENTARITY:

CBDCs might vie with cryptocurrencies as digital alternatives to traditional currency. However, they could also
enhance crypto markets by providing a stable and regulated digital option for users concerned about the volatility of
decentralized assets.

e STABLECOINS:

CBDCs might pose a challenge to stablecoins, which are tied to fiat currencies and commonly utilized in DeFi
(Decentralized Finance). By offering a direct digital equivalent of national currencies, CBDCs could lessen the demand
for stablecoins.

. DEFI AND DEXS:

Centralized CBDCs could face difficulties in integrating with decentralized finance applications that prioritize peer-
to-peer transactions without intermediaries. This leads to an intriguing dynamic where CBDCs might be viewed as the
opposite of the decentralized principles of crypto.

2. IMPACT ON TRADITIONAL BANKING

CBDCs could significantly alter the traditional banking model:
* CUTTING OUT THE MIDDLEMAN:

Directly holding CBDCs in wallets provided by central banks could diminish the necessity of commercial banks as
intermediaries in the payment process.

* POTENTIAL WITHDRAWAL OF DEPOSITS:

Commercial banks depend on customer deposits to finance loans and generate income. The introduction of CBDCs
could result in the withdrawal of deposits, as individuals may prefer the security and simplicity of storing funds in
central bank wallets.

* PRESSURE FOR INNOVATION:

In order to stay competitive, banks may need to innovate by offering enhanced services, incorporating blockchain
technologies, or delivering improved customer experiences.
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Key Regulatory Challenges in CBDC Adoption

Monetary Policy Impact
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the main concerns that regulators face when considering or implementing Central Bank Digital Currencies (CBDCs).
The chart breaks down these challenges into four categories with their respective estimated weights:

1. Privacy (30%): Privacy is a major regulatory concern in CBDC adoption, as central banks aim to balance user
confidentiality with transaction traceability. Ensuring that personal information is protected, while also preventing
illicit activities, is complex. Privacy is highlighted as the most significant challenge in this chart.

2. Security (25%): Security refers to the need for robust measures against cyber threats, data breaches, and fraud.
CBDC:s require advanced security protocols to safeguard digital assets, which can be particularly challenging as more
individuals adopt digital currencies.

3. Monetary Policy Impact (25%): CBDCs have the potential to impact monetary policy significantly, as they could
alter how central banks control money supply and interest rates. Ensuring stability within the financial system while
adopting CBDC:s is crucial, and policymakers must carefully assess how CBDCs will interact with existing monetary
policy tools.

4. Cross-Border Coordination (20%): With different countries at various stages of CBDC development,
coordination on cross-border transactions is essential. Ensuring interoperability between CBDCs globally is
challenging, as regulatory frameworks, technology standards, and currency policies vary widely.

This chart provides a visual summary of the focus areas for regulators working to introduce CBDCs, showing the
emphasis on privacy and security, with monetary policy and cross-border issues also playing key roles.

© 2026, IJSREM | https://ijsrem.com | Page 5


https://ijsrem.com/

A Y
o o
¢ IJSREM 3| . . o . . .
@“& International Journal of Scientific Research in Engineering and Management (IJSREM)
w Volume: 10 Issue: 02 | Feb - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

CBDC GROWTH IN INDIA

India’s Central Bank Digital Currency (eX) has progressed through several stages, from initial announcements in 2021
to phased retail and wholesale pilots in 2022. By mid-2024, retail participation surged to 5 million customers and 0.42
million merchants. India’s eX initiative serves as a model for gradual scaling, focusing on domestic adoption and
preparing for cross-border use.

CBDC Growth and Adoption Trends

CBDC growth has gained momentum in the past few years, with approximately 130 countries exploring or developing
digital currencies. By 2024, nearly 60 central banks are anticipated to have completed or launched pilots. Key factors
influencing CBDC adoption include technological capabilities, financial infrastructure, and policy alignment.

Key Growth Indicators:

1. Number of Countries Developing CBDCs:

o In 2020, 35 countries had initiated CBDC exploration.

o By 2022, the number grew to 105, with countries like China, Nigeria, and the Bahamas leading.

o As of 2024, approximately 130 countries are in the development phase, with various stages of adoption.

2. CBDC Adoption by Population and Economy:

o China’s Digital Yuan pilot alone covers over 260 million people, with further growth expected by 2025.

o India’s Digital Rupee pilot in 2024 is projected to reach over 100 million citizens, focusing on retail transactions.
3. CBDC Transaction Volumes and Use Cases:

o China’s Digital Yuan transactions reached around $13.9 billion in 2023, emphasizing retail payments.

o Nigeria’s e-Naira is primarily used in cross-border remittances, where it has reportedly reduced fees by 90%.
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CBDC Growth in India (2021-2024)
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Here is a chart representing the growth of CBDC in India from 2021 to 2024. It shows the initial pilot launches in
2022, with scaling up in 2023 and anticipated further growth in 2024 as adoption increases and more sectors are
involved in the digital rupee (eX) program.

The retail pilot for Central Bank Digital Currency (CBDC) saw customers growing to 5 million till June 2024 from 1.3
million a year ago, while merchants increased to 0.42 million from 0.3 million, Reserve Bank of India’s currency and
finance report said. India is among 36 countries where the CBDC is currently in the pilot stage. RBI started the CBDC
pilot during the end of 2022.
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Growth of Customers and Merchants in CBDC Pilot (India)
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Here is the bar graph illustrating the growth of customers and merchants in India's CBDC retail pilot from 2023 to
2024. The number of customers grew from 1.3 million to 5 million, and merchants increased from 0.3 million to 0.42
million.

LATEST DEVELOPMENTS IN CBDC INITIATIVES
1. SWIFT'S GLOBAL CBDC TRIALS:

SWIFT, the international financial messaging service, has recently launched global CBDC trials to address the issue
of fragmentation in the digital currency space. This pilot involves central and commercial banks across North America,
Europe, and Asia and aims to facilitate international transactions of CBDCs and other digital assets. The goal is to
develop a standardized infrastructure that could support multiple digital asset types, allowing these currencies to
coexist with traditional money systems. This move is seen as a crucial step towards integrating CBDCs into global
finance in a seamless manner, potentially overcoming the limitations posed by different national CBDC models.

2. SINGAPORE'S WHOLESALE CBDC PLANS:

Singapore is set to launch its wholesale CBDC in 2024. The project is part of the "Orchid Blueprint," which explores
various digital finance options, including retail CBDCs and tokenized bank deposits. The wholesale CBDC is designed
primarily for interbank transactions and aims to complement Singapore's ongoing experiments with regulated
stablecoins and other forms of digital assets. This initiative underscores Singapore’s forward-looking approach to
financial innovation and digital currency infrastructure.

3. IMF’S CBDC HANDBOOK:

The International Monetary Fund (IMF) has published a virtual CBDC handbook as a resource for central banks and
policymakers. This guide is intended to provide a repository of knowledge and best practices for CBDC
implementation, focusing on practical frameworks and empirical insights. It is expected to help central banks navigate
the complex regulatory and technical landscapes of CBDCs, with updates planned annually to reflect evolving global
standards and insights.
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These developments reflect a global trend towards establishing regulatory frameworks and infrastructure for CBDCs
to ensure compatibility with existing financial systems. While countries and institutions advance their trials and
exploratory phases, concerns about privacy, interoperability, and cross-border coordination remain central to these
discussions.

KEY AREAS OF FOCUS FOR FUTURE CBDC DEVELOPMENT :

CROSS-BORDER INTEROPERABILITY

PRIVACY AND SECURITY ENHANCEMENTS

WHOLESALE VS. RETAIL CBDCS

INFRASTRUCTURE AND TECHNOLOGICAL INNOVATION

REGULATORY AND LEGAL FRAMEWORKS
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PUBLIC-PRIVATE PARTNERSHIPS

Future development initiatives for Central Bank Digital Currencies (CBDCs) are being driven by the need for secure,
efficient, and inclusive financial systems.

1. CROSS-BORDER INTEROPERABILITY: Institutions like SWIFT and the Bank for International Settlements
(BIS) are piloting solutions to improve the interoperability of CBDCs across borders. By creating standardized

protocols and infrastructure, they aim to allow seamless transactions between different national CBDC systems, which
is critical for international trade and remittances.

2. PRIVACY AND SECURITY ENHANCEMENTS: Many central banks, including those in the U.S. and the
European Union, are researching privacy-preserving technologies that could balance transaction transparency for
regulators with privacy for users. Enhancing security measures to prevent cyberattacks and unauthorized access
remains a top priority, given the digital nature of CBDCs.

3. WHOLESALE VS. RETAIL CBDCS: Some countries, like Singapore, are focusing on wholesale CBDCs that
target interbank transactions, while others are exploring retail CBDCs aimed at the general public. Future initiatives
may involve hybrid models that combine aspects of both wholesale and retail CBDCs to optimize financial inclusion
and operational efficiency.
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4. INFRASTRUCTURE AND TECHNOLOGICAL INNOVATION: The infrastructure for CBDCs is evolving, with
central banks exploring blockchain and Distributed Ledger Technology (DLT) to enable faster and more resilient
transaction systems. The IMF’s recent launch of a CBDC handbook also suggests that many central banks are actively
studying and preparing for the technical requirements of CBDC issuance.

5. REGULATORY AND LEGAL FRAMEWORKS: Governments and regulatory bodies are working on frameworks
that address the monetary policy impact of CBDCs, prevent financial crime, and ensure compliance with international
standards. The development of these frameworks is essential to ensure that CBDCs are integrated responsibly into
existing financial systems.

6. PUBLIC-PRIVATE PARTNERSHIPS: Collaborations between central banks and private sector companies are on
the rise. These partnerships, such as those involving Mastercard and digital identity providers, aim to bring in private
sector expertise on user experience, innovation, and scalability, which are crucial for the mass adoption of CBDCs.

These initiatives are expected to evolve as central banks gather more insights from pilot programs and international
cooperation grows to address shared challenges in the digital currency landscape. As of now, over 130 countries are
exploring CBDCs, indicating a robust momentum towards digital currency integration into global finance.

CONCLUSION

Central Bank Digital Currencies represent a pivotal development in the evolution of money, combining the trust of
sovereign currencies with the efficiency of digital technologies. Their potential to modernize payment systems,
enhance financial inclusion, and strengthen monetary policy frameworks positions CBDCs as a cornerstone of future
financial systems.

However, the successful implementation of CBDCs depends on addressing critical challenges related to privacy,
cybersecurity, interoperability, and regulatory coordination. The interaction between CBDCs, cryptocurrencies, and
traditional banking institutions will shape the future financial ecosystem, determining whether CBDCs act as
complements or competitors to existing forms of digital money.

As global experimentation continues, a balanced approach—integrating innovation with regulation and public trust—
will be essential. By learning from pilot programs and international collaboration, policymakers can ensure that CBDCs
contribute to inclusive, efficient, and resilient financial systems worldwide.
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