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Abstract
Central Bank Digital Currencies (CBDCs) represent a transformative evolution in digital finance, providing
governments with the capability to issue sovereign digital money that is universally accessible. This review paper
explores the critical role of CBDCs in enhancing financial inclusion and strengthening monetary policy effectiveness
across Europe. Drawing on recent policy developments, central bank reports, and international case studies, the paper
synthesizes how CBDC design—such as tiered KYC, offline functionality, and programmable payments—can reduce
barriers for unbanked populations and reinforce the efficiency of policy transmission.
Real-time data reveals that over 13 million adults in the EU still lack access to formal financial services (European
Commission, 2022), while reliance on cash has dropped to 22% of all point-of-sale transactions (ECB, 2023). At the
same time, the ECB’s 2024 simulations demonstrate that introducing a CBDC with controlled interest rates and privacy
guarantees could modestly improve policy transmission by 0.03—0.05 percentage points in inflation responsiveness.
Comparative analysis includes pilots from Sweden, the UK, the Bahamas, and China, which showcase a wide array of
strategic approaches, from blockchain integration to anonymous offline wallets.
The study further identifies potential risks—such as cyberattacks, disintermediation, and regulatory fragmentation—and
discusses policy recommendations for Europe’s future roadmap. The paper concludes that while CBDCs are not a
universal solution, they provide a strong framework to promote inclusive digital finance and resilient monetary systems.
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1. Introduction

Central Bank Digital Currencies (CBDCs) are rapidly gaining attention across the globe, particularly within the
European Union. These are state-backed digital forms of legal tender issued by central banks and designed to be widely
accessible by the public. As of 2024, the European Central Bank (ECB) is in the advanced preparatory phase of
introducing the digital euro, positioning itself at the forefront of monetary innovation (1). This paper examines the
transformative role CBDCs could play in improving financial inclusion and reinforcing the effectiveness of monetary
policy in Europe.

Financial inclusion in the EU, while broadly robust, still faces challenges, especially among migrant populations, the
elderly, rural communities, and the digitally excluded. Simultaneously, the transmission of monetary policy faces
headwinds due to the disintermediation of traditional banks, low interest rates, and the dominance of private digital
payment platforms (2). CBDCs offer a promising solution by providing universal, low-cost access to central bank
money and enabling more direct and efficient policy tools for central banks.

The objective of this review is to: (i) analyze how CBDCs can help bridge financial inclusion gaps in Europe, (ii) assess
their potential to enhance monetary policy effectiveness, and (iii) evaluate associated risks and real-world case studies
from Europe and beyond. Graphs, tables, and real-time data are incorporated to provide an evidence-based analysis.

2. CBDCs and Financial Inclusion in Europe

One of the most compelling arguments for CBDCs is their capacity to promote financial inclusion. Despite Europe's
advanced banking systems, approximately 5% of its population remains unbanked or underbanked (3). These
individuals often face barriers such as lack of documentation, geographic isolation, high fees, or distrust in financial
institutions.
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CBDCs can address these barriers through a variety of design features:

Geographic barriers: Offline CBDC wallets that work in areas with limited internet connectivity.

Institutional barriers: Tiered Know-Your-Customer (KYC) frameworks that allow individuals without formal
identification to access basic financial services.

Economic barriers: Reduced transaction costs and fee-free peer-to-peer payments.

Literacy and usability barriers: Simplified interfaces and multilingual support for easy usage.

Trust deficits: Trust in CBDCs is bolstered by the credibility of central banks as issuers.

A table comparing these features is presented below:

Barrier CBDC Feature Addressing It
Geographic Offline/VoIP-capable wallets
Institutional Tiered KYC; no-bank-wallet

Economic/Market Structure| Lower transaction costs; fee-free

Vulnerability & Literacy  |Simplified interfaces; public awareness

Trust Deficits Trust in central bank backing vs private payment apps

A graph titled "CBDC Design Features vs. Financial Inclusion Barriers" illustrates the relative importance of these
features in addressing inclusion challenges.

CEDC Design Features vs. Financial Inclusion Barriers
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CBDC Design Features
By making digital financial services more accessible and secure, CBDCs can facilitate the integration of marginalized
populations into the formal economy, thereby fostering inclusive growth (4).

3. Design Features and Adoption Frameworks

The successful deployment of CBDCs hinges on their usability and appeal to end-users. Using Everett Rogers'
Diffusion of Innovations framework, five core attributes influence CBDC adoption: relative advantage, compatibility,
complexity, trialability, and observability (5).

Relative Advantage: CBDCs must offer tangible benefits over existing payment methods, such as reduced transaction
costs and faster settlements.

Compatibility: CBDCs must integrate seamlessly with existing mobile payment platforms and banking infrastructure.
Complexity: Lowering technical complexity through user-friendly interfaces is crucial to reach non-tech-savvy
individuals.

Trialability: Pilots and sandbox environments allow users to test and build trust.

Observability: Public awareness and transparency regarding benefits and use cases will influence social acceptance.
The ECB's digital euro design currently includes privacy features, offline payments, programmable functionalities, and
interoperability with existing EU financial institutions (6). The adoption strategy focuses on tiered wallet systems,
capped holdings, and mobile-friendly interfaces to ensure inclusivity while minimizing risks of bank disintermediation.

4467



European Economic Letters
ISSN 2323-5233

Vol 15, Issue 2 (2025)
http://eelet.org.uk

The Bank of International Settlements (BIS) further supports such modular design by emphasizing the need for layered
architectures: core infrastructure (ledger, wallets), public-private partnerships (for distribution), and universal
accessibility (7).

In summary, a carefully crafted CBDC with inclusive design can overcome psychological, social, and technical barriers,
paving the way for mass adoption across Europe.
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4. CBDCs and Monetary Policy Effectiveness

CBDCs can significantly influence the effectiveness of monetary policy by enhancing the transmission mechanism,
especially in a low-interest-rate environment like Europe. Traditional monetary policy relies on commercial banks to
transmit central bank rate changes to the broader economy. However, increasing reliance on non-bank financial
institutions and digital platforms weakens this chain (8).

CBDC:s offer direct channels for influencing spending and saving behaviors. For instance, interest-bearing CBDCs can
allow central banks to implement negative interest rates or incentives more directly, circumventing intermediary
bottlenecks (9). Moreover, programmable CBDCs can target specific segments or enforce conditional spending during
fiscal stimulus disbursements.

The ECB’s internal simulations using dynamic stochastic general equilibrium (DSGE) models suggest that CBDCs
could slightly amplify the transmission of policy rates to output and inflation, albeit modestly—less than 0.05
percentage points in most scenarios (10).

Nevertheless, care must be taken to manage risks of disintermediation. If consumers shift their savings from
commercial bank deposits to CBDCs during stress periods, this could exacerbate liquidity shortages and credit
tightening (11).

Overall, CBDCs provide central banks with a new lever—complementing but not replacing traditional tools—and
enabling more granular, efficient policy interventions.

5. Risks and Challenges in Implementation

Despite the numerous potential benefits, the introduction of CBDCs brings a range of risks and challenges that must be
thoroughly addressed.

Disintermediation Risk: As users transfer funds from bank accounts to CBDC wallets, banks could face liquidity
shortages, potentially reducing their ability to lend and affecting financial stability (12).

Cybersecurity and Operational Risks: Given its reliance on digital infrastructure, a CBDC is susceptible to
cyberattacks, operational outages, and data breaches. Resilience through distributed ledgers, layered cybersecurity
protocols, and contingency planning is essential (13).

Privacy Concerns: Balancing traceability with user privacy is a delicate task. While central banks aim to prevent illicit
activities, excessive surveillance could deter adoption and infringe on civil liberties (14).

Technology Barriers: Not all segments of the population possess smartphones or stable internet. Offline capabilities,
physical card wallets, and public kiosks can serve as solutions.

Policy Complexity: Ensuring compatibility across EU member states with varying regulatory frameworks, languages,
and levels of digitization complicates deployment.

The ECB’s ongoing consultations and prototype testing are helping shape the safeguards required to mitigate these risks.
Collaboration with stakeholders—from banks to civil society—is essential to building trust and resilience in the digital
euro ecosystem.
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6. European Pilot Programs and International Comparisons

The European Central Bank has been conducting extensive preparatory work since the announcement of its digital euro
initiative. The two-year investigation phase concluded in 2023, followed by the preparation phase in 2024-25, during
which front-end prototypes and technical rulebooks are being developed (1).

Key features under consideration include:

»  Offline payment capability.

»  Transaction anonymity within certain limits.

» Integration with the TARGET Instant Payment System (TIPS).

»  Collaboration with payment service providers for distribution.

Comparative insights from other regions offer valuable lessons. The Bahamas’ Sand Dollar, for example, was designed
to address rural banking gaps and achieved early success due to strong government backing, user education, and offline
capabilities (15).

In contrast, China’s e-CNY emphasizes programmability and integration with commercial payment ecosystems. Its pilot
in over 20 cities saw over 300 million transactions, driven by incentives and existing digital payment penetration (16).
Europe’s challenge lies in balancing innovation with stability, privacy with regulation, and cross-border operability with
domestic priorities. Learning from these global experiences while tailoring policies to EU contexts will be key to
success.

7. Case Study: Real-World CBDC Implementations

One illustrative case is the ECB’s collaboration with CaixaBank and Worldline to test digital euro usability. The pilot
explored real-time person-to-person transactions, point-of-sale payments, and e-commerce integration. While still in
prototype phase, user feedback emphasized the importance of offline features and seamless interoperability with
existing apps (17).

Meanwhile, Sweden’s Riksbank has advanced e-krona pilot testing using blockchain-based ledgers. It focuses on
usability, scalability, and universal access. Public perception remains cautiously optimistic, especially regarding privacy
guarantees (18).

In the UK, the Bank of England’s consultation revealed divided opinions: while stakeholders favor innovation, concerns
remain over potential loss of financial privacy and the marginalization of traditional banks (19).

These examples highlight that successful CBDC deployment requires contextual sensitivity, rigorous testing, and
continuous stakeholder engagement.

8. Conclusion

CBDCs represent a foundational innovation with the potential to transform financial systems, especially in mature
economies like Europe. They offer a new channel for enhancing financial inclusion and empowering central banks with
more effective monetary policy tools.

From a financial inclusion standpoint, CBDCs can provide essential access to digital money for underbanked
populations through offline wallets, simplified KYC, and cost-effective transactions. These features are particularly
crucial for the elderly, migrants, and those in rural areas who face systemic barriers to traditional banking.

In terms of monetary policy, CBDCs offer precision tools for implementing interest rate changes, targeting liquidity
injections, and managing economic shocks. Their programmable nature allows central banks to direct funds with
specific conditions or expiration, enabling more effective stimulus and crisis-response strategies.

However, the benefits come with substantial risks: privacy erosion, financial instability due to disintermediation, and
cybersecurity vulnerabilities must be addressed through cautious design and regulatory oversight. The ECB’s phased
approach—with extensive stakeholder consultation, technical pilots, and international benchmarking—sets a strong
precedent for balanced development.

Europe's path forward lies in crafting a digital euro that serves the people while strengthening the financial architecture.
As global adoption accelerates, leadership in CBDC implementation could fortify the EU's monetary sovereignty,
technological edge, and inclusive economic growth.

CBDC:s are not a silver bullet, but with deliberate and democratic development, they could be a vital pillar in the future

of finance.
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