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Abstract:  

  This study looks at how they can help achieve the United Nations Sustainable Development Goals (SDGs) by 

showing connections between CBDC features and SDG targets. Well-designed CBDCs can improve development 

outcomes. 

In countries focused on financial inclusion, CBDCs with tiered identity verification could raise adult access to 

financial services by 15 to 20%. In areas seeking better governance, CBDCs may reduce illicit financial activities by 5 

to 10%. Additionally, they can improve the efficiency of social benefit programs by 30 to 45%. 

The study suggests a “Governance by Design” framework to embed sustainable development goals in CBDC 

architecture. It reviews design approaches in countries like China, Nigeria, Sweden, and the Bahamas, noting risks 

and offering solutions. A well-governed CBDC can promote a fairer and more transparent financial system. The study 

ends with recommendations for policymakers to tackle challenges and enhance outcomes. 
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1. Introduction : 

The global financial landscape is undergoing a profound transformation as central banks worldwide 

explore, pilot, or launch digital currencies. This extensive engagement with Central Bank Digital 

Currencies (CBDCs) holds immediate relevance to the urgent pursuit of the United Nations 

Sustainable Development Goals (SDGs). As of 2025, 137 countries and currency unions, 

representing 98% of global GDP, actively engage with CBDCs (Central Bank Digital Currency 

Tracker - Atlantic Council Central Bank Digital Currency Tracker, 2025). This widespread 

adoption marks a vital moment for understanding the broader societal implications of digital money, 

with China’s e-CNY alone demonstrating the rapidly expanding scale of these initiatives by 

reaching $986 billion in transaction volume (Central Bank Digital Currency Tracker - Atlantic 

Council Central Bank Digital Currency Tracker, 2025). 

The proliferation of CBDC initiatives presents both opportunities and challenges for global 

development. Achieving the 2030 Agenda for Sustainable Development urgently requires the 

identification and rigorous analysis of strategic instruments capable of accelerating progress. 

CBDCs, with inherent features such as enhanced financial inclusion, unparalleled transaction 

transparency, and sophisticated programmable payments, represent a unique intersection of 

financial innovation and sustainable development. 

This study establishes a rigorous analytical framework to bridge the conceptual gap between CBDC 

design and SDG outcomes. The core objectives guiding this analysis include: 

• Strategic Analysis: Analyze how CBDCs can effectively support and accelerate progress 

toward the 17 United Nations SDGs. 

• Targeted Impact Identification: Precisely identify the SDGs most directly and 

significantly impacted by the judicious adoption of CBDCs. 

• Regional Dynamics: Examine and articulate regional disparities in CBDC implementation 

approaches and their corresponding developmental outcomes. 

• Conceptual Framework Development: Construct a robust conceptual framework that 

clearly maps explicit CBDC features to quantifiable SDG indicators, providing a practical 

guide for policymakers and stakeholders. 

These objectives guide a systematic inquiry, structured around four key research questions: 

• In what specific, measurable ways can CBDCs contribute to achieving the SDGs? 

• Which distinct CBDC features exhibit the strongest alignment with particular SDG targets, 

and how can this alignment be optimized? 

• How do the diverse regional approaches and varying rates of CBDC adoption influence 

developmental impacts across different economic contexts? 

• What critical risks and inherent limitations may undermine the developmental potential of 

CBDCs, and how can these be effectively mitigated? 
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The widespread global engagement with CBDCs, visually presented in the subsequent diagrams, 

underscores the critical importance of this inquiry. 

2. Foundational Literature and Identified Gap 

The discourse on Central Bank Digital Currencies (CBDCs) encompasses a wide range of 

perspectives concerning their technical design, economic impact, and policy implications. This 

research paper integrates key contributions from the literature while highlighting a significant gap: 

the absence of a systematic, data-driven framework connecting specific CBDC features to 

measurable Sustainable Development Goal (SDG) outcomes across various international settings. 

Auer and Al (2020), in their foundational study Rise of the central bank digital currencies: 

drivers, approaches and technologies (Raphael Auer, 2020), offer a detailed analysis of the 

motivations behind CBDC development. They emphasize financial inclusion as a primary driver, 

particularly in emerging market economies. Their “CBDC Pyramid” framework categorizes design 

decisions, providing a structured approach to assessing architectural options. While their work 

establishes a solid foundation regarding CBDC drivers and technical design, it stops short of 

examining the precise, measurable effects of these designs on specific SDG targets. 

The International Monetary Fund (IMF) advances the discussion with its 2021 report, 

“Central Bank Digital Currency: Policy Design Considerations” (André, Gabriel, & Natsuki , 

2024). This publication outlines critical policy issues, focusing on financial stability, payment 

system integrity, and monetary policy impacts. The IMF stresses the importance of balancing 

innovation with stability and inclusivity. However, its analysis centers on macroeconomic and 

financial sector concerns, lacking a detailed, indicator-level mapping that connects CBDC features 

directly with development outcomes. 

Zhang and Propson  (2024), contributing to the World Economic Forum’s Future of Global 

Fintech(Towards Resilient and Inclusive Growth) report (Zhang & Propson, 2024), provide 

insights into the broader fintech ecosystem and its general alignment with the SDGs, especially 

regarding financial inclusion. Notably, their findings reveal a divergence in perception: fintech 

firms often view CBDCs as less relevant to future development compared to other digital assets. 

This contrast between central banks—guided by public policy—and private fintech firms—driven 

by market incentives—signals the need for clearer evidence of CBDCs’ direct developmental 

contributions and their strategic value in advancing the SDGs. 

No prior research explicitly linking CBDCs and SDGs was found from Sachs, This absence 

emphasizes the analytical gap addressed by this study. 

Existing literature lacks a comprehensive, empirically grounded framework that maps distinct 

CBDC features to quantifiable SDG outcomes across multiple global contexts. While studies cover 

CBDC motivations, design aspects, and broad policy implications, systematic analyses 

demonstrating how features such as financial inclusion mechanisms, transaction transparency, or 

programmable payments concretely advance specific SDG targets remain scarce. This study fills 

that gap by presenting a structured approach to connect digital monetary innovation with 

measurable development objectives. The disparity between extensive technical and policy 

discussions on CBDCs and the limited data-driven linkage to global development goals represents a 

critical oversight this work seeks to resolve. 
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3.Variables, Methodology, and Data Triangulation 

The analytical foundation of this study relies on clearly defined key variables and a comprehensive 

methodological framework. This section establishes the operational approach that supports the 

subsequent analysis, ensuring transparency and rigor in the findings. 

The principal variables guiding this study are defined as follows: 

• Central Bank Digital Currencies (CBDCs): Digital forms of sovereign currency issued by 

central banks for use by the public and institutions. Distinct from cryptocurrencies, CBDCs 

represent a direct claim on the central bank rather than a commercial bank liability. 

• Sustainable Development Goals (SDGs): Seventeen global objectives established by the 

United Nations in 2015 to promote social, economic, and environmental sustainability by 

2030. 

• Financial Inclusion: Access to affordable, useful, and responsible financial services by 

individuals and businesses, especially those underserved by traditional financial systems. 

• Transaction Transparency: The ability to monitor, verify, and audit financial transactions 

to reduce corruption and prevent illicit financial activities. 

• Programmable Payments: Automated payment processes controlled by embedded rules or 

smart contracts, enabling precise allocation and conditional fund disbursement. 

This qualitative, exploratory study applies a multi-dimensional methodology to examine the 

relationships between CBDCs and the SDGs: 

• Document Analysis: Close review of official central bank publications, pilot project 

evaluations, and the United Nations SDG indicator frameworks. This analysis extracts 

detailed information on CBDC design, implementation, outcomes, and international metrics 

for tracking SDG progress. 

• Comparative Case Studies: Systematic examination of CBDC initiatives in representative 

regions, including China’s e-CNY, Nigeria’s eNaira, Sweden’s e-krona, and the Bahamas’ 

Sand Dollar. Each study adheres to a standardized protocol focusing on motivations, 

architecture, feature deployment, SDG impacts, and encountered challenges. 

• Data Mapping: Structured alignment of CBDC characteristics to specific SDG targets 

using the UN SDG Indicator Framework. (SDG Indicators (Metadata repository), 2025) 

Emphasis is placed on Tier 1 and select Tier 2 indicators, given their methodological 

robustness and data availability. 

• Descriptive Statistics: Integration of quantitative data from authoritative sources to ground 

the analysis. Primary sources include the Atlantic Council CBDC Tracker ( Central Bank 

Digital Currency Tracker - Atlantic Council Central Bank Digital Currency Tracker, 2025), 

the global SDG Index, and World Bank databases (Klapper, Singer, Starita, & Norris, 

2025). 

The reliability of this study’s conclusions depends on rigorous data triangulation—a process of 

cross-validating information from multiple independent sources. This strengthens the empirical 

foundation and confirms the study’s hypotheses. 
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For example, consider the assessment of Nigeria’s eNaira’s impact on financial inclusion. The 

Atlantic Council CBDC Tracker notes a target of 10 million active eNaira users by 2025. This 

figure is cross-verified against World Bank data, specifically Indicator 8.10.2—proportion of adults 

aged 15 and older holding an account at a bank or mobile money provider—drawn from the Global 

Findex database. An observed increase in account ownership in Nigeria during the eNaira’s rollout 

period (2021–2025), particularly among previously unbanked populations, substantiates a direct 

link between eNaira adoption and progress toward SDG target 8.10. This triangulation of 

independent datasets enhances the validity of the findings and underpins the conceptual framework 

and empirical case studies presented in subsequent sections. 

3.The CBDC-SDG Connection: Mapping and Quantification 

3.1. Conceptual Framework and ’Governance by Design’ 

The transformative potential of Central Bank Digital Currencies (CBDCs) arises not from their 

inherent qualities, but from deliberate design choices that guide their implementation. CBDC 

features function as active policy instruments rather than mere technical specifications. This report 

introduces the Governance by Design paradigm, a foundational principle asserting that policy 

objectives—including financial inclusion, anti-corruption measures, and privacy safeguards—must 

be intrinsically embedded within a digital currency’s technical architecture and operational 

protocols from its inception. 

This paradigm represents a significant departure from traditional approaches, where policy often 

operates as an external regulatory layer applied after technological development. Instead, 

Governance by Design mandates that fundamental engineering choices actively promote desired 

societal outcomes and mitigate risks. It ensures that a CBDC’s default settings and inherent 

functionalities align with explicit developmental goals. The concept of code as governance, where 

digital instructions directly manifest socio-economic policy, signifies a crucial shift in how 

monetary instruments are conceived and deployed. 

Implementing Governance by Design necessitates a collaborative effort involving multiple 

stakeholders. Central banks, governments, and civil society must engage from the earliest design 

phases to ensure diverse needs and concerns are addressed. This proactive integration reduces the 

risk of unintended negative consequences, such as exacerbating digital divides or privacy concerns, 

by building solutions directly into the system’s core. For example, designing a CBDC with robust 

offline capabilities becomes a fundamental requirement, not an optional feature, when targeting 

unbanked populations in areas with limited connectivity. Similarly, effective auditability for anti-

corruption efforts extends beyond simple transaction logs, encompassing the structured nature of 

transaction data and access protocols. 

This intentional design process optimizes Sustainable Development Goal (SDG) outcomes, offering 

a distinct advantage. For instance, an Inclusion-by-Design architecture for CBDCs, an actionable 

policy, ensures foundational features such as tiered Know-Your-Customer (KYC) systems and low-

cost transaction fees. This directly supports SDG 1 (No Poverty) and SDG 10 (Reduced 

Inequalities) by lowering barriers to financial access. Similarly, establishing a framework for 

targeted programmable payments—another actionable policy—enables precise allocation of public 

funds for social welfare or environmental subsidies, directly impacting SDGs like Zero Hunger 

(SDG 2) and Climate Action (SDG 13). The adoption of a hybrid privacy-preserving transparency 

model, which balances user anonymity with legitimate oversight, strengthens SDG 16 (Peace, 

Justice, and Strong Institutions) by fostering trust in digital governance. This deliberate embedding 
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of policy within architecture transforms CBDCs into powerful engines for equitable and sustainable 

growth. 

3.2. Conceptual Mapping: Features to SDG Targets 

The linkage between Central Bank Digital Currency (CBDC) design and Sustainable Development 

Goal (SDG) outcomes forms this report’s core analytical contribution. This section translates 

abstract policy goals into precise mechanisms within the digital monetary framework. This 

approach moves beyond general assertions about CBDC benefits, providing a granular mapping of 

specific features to quantifiable SDG targets and indicators. It reveals how a CBDC’s technical 

architecture directly influences its capacity to drive developmental progress. 

The Conceptual Mapping Matrix systematically delineates these connections. It highlights how 

CBDC features such as Financial Inclusion, Programmable Payments, Transaction Transparency, 

and Payment System Efficiency contribute to various SDGs through distinct mechanisms. The table 

illustrates these linkages, demonstrating how CBDC capabilities translate into measurable 

developmental outcomes. Each row provides a detailed mechanism, from enabling wallet types via 

basic feature phones to establishing auditable digital trails, demonstrating the direct policy 

implications of design choices. 

Table (1): Conceptual Mapping Matrix: CBDC Features and SDG Linkages 

CBDC Feature Mechanism of 

Action 

Primary SDGs 

Impacted 

Specific SDG 

Targets 

Relevant UN SDG 

Indicators 

Financial 

Inclusion 

Lowers barriers to 

entry (no bank 

account needed), 

reduces transaction 

costs, enables offline 

payments via basic 

feature phones or 

secure hardware 

modules. 

SDG 1 (No 

Poverty), SDG 5 

(Gender 

Equality), SDG 8 

(Decent Work and 

Economic 

Growth), SDG 10 

(Reduced 

Inequalities) 

1.4 (Access to 

basic services), 5.a 

(Equal rights to 

economic 

resources), 8.10 

(Access to 

financial services), 

10.c (Reduce 

remittance costs) 

1.4.1 (Proportion of 

population with access 

to basic services), 

5.a.1 (Proportion of 

women with secure 

tenure rights to land), 

8.10.2 (Proportion of 

adults with an 

account), 10.c.1 

(Remittance costs as a 

proportion of amount 

remitted) 

Transaction 

Transparency 

Creates a verifiable 

and auditable digital 

ledger for all 

transactions, 

particularly for 

public funds and 

Government-to-

Person (G2P) or 

Business-to-Person 

(B2P) payments. 

Reduces 

opportunities for 

illicit financial flows 

SDG 16 (Peace, 

Justice, and 

Strong 

Institutions), SDG 

17 (Partnerships 

for the Goals) 

16.5 (Reduce 

corruption and 

bribery), 16.6 

(Develop effective, 

accountable, and 

transparent 

institutions), 17.15 

(Respect policy 

space for 

sustainable 

development) 

16.5.1 (Proportion of 

persons paying 

bribes), 16.5.2 

(Proportion of 

businesses paying 

bribes), 16.6.1 

(Primary government 

expenditures as a 

proportion of original 

budget), 17.15.1 

(Extent of use of 

country-owned results 

frameworks) 
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and bribery. 

Programmable 

Payments 

Automates 

conditional transfers 

for social benefits, 

subsidies, and aid, 

ensuring funds are 

used for intended 

purposes (e.g., food, 

education, medical 

supplies). Enables 

time-limited or 

location-specific 

disbursements. 

SDG 2 (Zero 

Hunger), SDG 3 

(Good Health and 

Well-being), SDG 

4 (Quality 

Education) 

2.1 (End hunger), 

3.8 (Achieve 

universal health 

coverage), 4.1 

(Ensure inclusive 

and equitable 

quality education) 

2.1.2 (Prevalence of 

moderate or severe 

food insecurity), 3.8.1 

(Coverage of essential 

health services), 4.1.1 

(Proportion of 

children and young 

people achieving 

minimum proficiency 

in reading and 

mathematics) 

Payment 

System 

Efficiency 

Reduces reliance on 

physical cash, 

lowering the carbon 

footprint associated 

with printing, 

transporting, and 

securing banknotes. 

Streamlines cross-

border remittances, 

reducing costs and 

settlement times. 

SDG 9 (Industry, 

Innovation, and 

Infrastructure), 

SDG 13 (Climate 

Action) 

9.1 (Develop 

quality, reliable, 

sustainable, and 

resilient 

infrastructure), 

13.2 (Integrate 

climate change 

measures into 

policies) 

9.1.1 (Proportion of 

the rural population 

who live within 2 km 

of an all-season road), 

13.2.1 (Number of 

countries with 

nationally determined 

contributions, long-

term strategies, 

adaptation plans, 

strategies as reported 

to the secretariat of the 

United Nations 

Framework 

Convention on 

Climate Change) 

Source: (SDG Indicators (Metadata repository), 2025) 1 https://unstats.un.org/sdgs/metadata/ 

This table illustrates the direct mapping of key CBDC features to specific SDG targets and relevant 

UN SDG indicators, highlighting how design choices enable measurable developmental outcomes. 

Operationalizing abstract policy goals through CBDC design establishes a precision development 

framework. For financial inclusion, mechanisms extend beyond basic account access. CBDCs can 

introduce wallet types accessible via basic feature phones, eliminating the need for smartphones or 

traditional bank accounts. Offline transaction protocols enable payments in areas with limited 

connectivity, addressing the digital divide. Tiered Know-Your-Customer (KYC) processes, 

allowing simpler verification for low-value transactions, reduce barriers to entry. These 

mechanisms directly contribute to increasing the “Proportion of adults with an account” (Indicator 

8.10.2) by providing digital equivalents of bank accounts to previously unbanked populations. 

Programmable payments offer granular control over fund utilization, transforming passive transfers 

into purpose-driven spending. Conditional payment scenarios include earmarking funds for specific 

agricultural inputs, such as fertilizers or drought-resistant seeds, for smallholder farmers, directly 

addressing SDG 2 (Zero Hunger). Time-limited health vouchers ensure funds are used for essential 

medical supplies or consultations, supporting SDG 3 (Good Health and Well-being). Educational 

grants can be programmed to disburse only upon proof of school enrollment or attendance, 

https://unstats.un.org/sdgs/metadata/
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advancing SDG 4 (Quality Education). This precision ensures funds are spent on intended goods 

and services, reducing leakage and maximizing impact on hunger, health, and education outcomes. 

Payment system efficiency also extends to environmental benefits. Reduced reliance on physical 

cash lessens the carbon footprint associated with the printing, transporting, and securing of 

banknotes. This contributes to lower carbon emissions from logistics and decreased resource 

consumption. Streamlined cross-border remittances, facilitated by CBDCs, reduce the need for 

multiple intermediaries and their associated energy-intensive operations. While direct quantification 

of carbon footprint reduction solely from reduced cash handling remains complex, qualitative 

substantiation draws from existing studies on the environmental impact of physical currency 

production and logistics. This convergence of financial efficiency and environmental sustainability 

represents a distinct advantage of CBDCs. 

• Directness of Impact (0-5): How directly a CBDC feature influences an SDG indicator. A 

score of “5” signifies a direct, empirically verified causal link. 

• Scalability (0-5): The potential for national or global replication of the pilot’s success. 

• Replicability (0-5): The ease with which other jurisdictions can adopt similar features. 

• Stakeholder Consensus (0-5): The level of agreement among central banks, governments, 

and civil society regarding the feature’s positive impact. 

• Documented Outcome (0-5): The corroboration of impact through independently verifiable 

data or official reports. 

A detailed rubric in the appendix elaborates each score. For instance, a score of “5” for “Directness 

of Impact” from eNaira’s financial inclusion features on SDG 8.10.2 (Proportion of adults with an 

account) would ideally be justified by compelling evidence. However, prior research indicates that 

the eNaira’s impact on financial inclusion has been significantly influenced by factors such as 

existing national ID programs, digital literacy levels, and the presence of competing private sector 

solutions. These factors can confound a direct causal link, suggesting that a score of “5” for a purely 

direct, empirically verified causal link would be overly optimistic. While official Central Bank of 

Nigeria reports may document new wallet registrations among previously unbanked segments, and 

World Bank Findex data (Klapper, Singer, Starita, & Norris, 2025) provides broader financial 

inclusion statistics, a holistic assessment must account for these confounding variables. This 

empirical evidence supports the assertion that CBDCs can contribute to increased financial access, 

albeit with complex underlying dynamics. 

Emerging CBDC features extend their operational impact beyond core functionalities. Offline 

capabilities are crucial for financial inclusion in regions with limited connectivity. Technical 

limitations include transaction limits due to finite stored value, security risks if devices are lost or 

stolen, and challenges in real-time fraud detection. Operational challenges involve ensuring device 

compatibility across diverse populations, managing power consumption in remote areas, and 

updating offline balances. Mitigation strategies include secure hardware modules within phones, 

cryptographic protocols for offline authentication, and periodic online synchronization for balance 

updates. This feature directly supports SDG 9 (Industry, Innovation, and Infrastructure) and SDG 1 

(No Poverty). 
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Identity management linkages integrate CBDCs with digital identity systems. Leading approaches 

include Decentralized Identifiers (DIDs), where users control their digital identity and selectively 

share verified attributes without revealing full identity. Another approach involves National ID 

Integration, linking CBDC wallets to existing national digital identity systems. These linkages 

streamline access to financial services and social benefits. Privacy implications, relevant to SDG 16 

(Peace, Justice, and Strong Institutions), differ significantly. DIDs enhance privacy by minimizing 

data exposure and fostering user control. National ID integration offers convenience and anti-

corruption benefits but raises concerns about centralized data aggregation and potential 

surveillance, necessitating robust data protection laws with independent oversight. 

The “Dynamic Impact-Linked CBDC” model operationalizes programmable payments by 

dynamically adjusting fund release or value based on real-time, empirically verifiable SDG 

achievement. This model moves beyond static conditional payments to a responsive system that 

incentivizes measurable progress on development goals. For example, climate finance CBDCs 

could release funds for green projects only upon verified carbon emission reductions, or health 

CBDCs could disburse additional funds to communities demonstrating a measurable decrease in 

disease prevalence. This creates a direct, auditable feedback mechanism between financial flows 

and developmental outcomes, reinforcing accountability in public finance. This approach, grounded 

in the systematic pursuit of measurable outcomes for multifaceted goals, transforms money into a 

performance-based incentive mechanism for global development. 

4.Empirical Evidence: Comparative Case Studies and Risk Mitigation 

4.1. Regional Dynamics and Case Study Insights 

The global implementation of Central Bank Digital Currencies (CBDCs) demonstrates distinct 

regional variations driven by diverse economic landscapes and national objectives. Emerging 

economies, for instance, often prioritize financial inclusion and payment system efficiency to 

formalize informal sectors and expand financial service access to underserved populations. In 

contrast, advanced economies typically focus on maintaining monetary stability, enhancing 

payment system resilience, and establishing robust privacy frameworks, often in response to 

declining cash usage or the proliferation of private digital assets. This divergence fundamentally 

shapes the design and observed impacts of CBDC deployments worldwide. 

China’s e-CNY exemplifies the strategic use of a state-controlled digital currency as a direct policy 

instrument for achieving measurable social and economic objectives. The People’s Bank of China 

(PBOC) initiated the e-CNY project to modernize its domestic payment infrastructure, improve 

transaction efficiency, and assert technological sovereignty, while also diversifying its mobile 

payment ecosystem. The e-CNY operates on a two-tier system, involving the central bank and 

commercial banks for distribution, and features offline functionality, controlled anonymity, and 

programmability. 

The e-CNY pilot’s scale is substantial. In June 2024, its total transaction volume reached 7 trillion 

e-CNY, equivalent to $986 billion. (Central Bank Digital Currency Tracker , 2025) This 

widespread adoption provides an empirical basis for assessing its specific contributions to 

Sustainable Development Goals. 

• Poverty Reduction (SDG 1): The e-CNY facilitates the direct and efficient disbursement of 

government subsidies and welfare payments to vulnerable populations. This mechanism 



 

 

 The Pivotal Role of Central Bank Digital Currencies (CBDCs) 

in Accelerating Sustainable Development Goals (SDGs) 

 

 

Journal of Advanced Economic Research, El Oued University, El Oued, Algeria, Vol 11, Issue 01, March 2026 

 
59 

reduces administrative overhead and minimizes leakage, ensuring funds reach intended 

beneficiaries with greater precision, bypassing traditional intermediaries. 

• Food Security (SDG 2): Programmable payments through e-CNY allow for the precise 

allocation of funds for specific agricultural inputs, such as fertilizers or drought-resistant 

seeds, directly to smallholder farmers. This ensures subsidies are used as intended, thereby 

directly supporting food production and enhancing food security. 

• Sustainable Cities (SDG 11): Pilot programs in cities like Chengdu and Suzhou integrate e-

CNY with urban sustainability initiatives. E-CNY subsidies for public transport incentivize 

a shift from private vehicles, contributing to reduced traffic congestion and improved air 

quality. Green consumption campaigns offer rewards or discounts for purchases of energy-

efficient appliances or low-carbon services via e-CNY transactions, promoting 

environmentally conscious choices. Although direct carbon footprint reductions from 

reduced cash handling are difficult to quantify in isolation, the scale of e-CNY adoption 

supports shifts in consumer behavior and infrastructure usage consistent with SDG 11 and, 

indirectly, with SDG 13 (Climate Action). 

China’s pragmatic approach, where a state-controlled digital currency serves as a direct policy lever 

for shaping societal outcomes, offers a unique perspective on the Governance by Design paradigm. 

This demonstrates how a CBDC can be specifically engineered to achieve developmental 

objectives, transforming financial infrastructure into instruments of public policy. The empirical 

observation of programmable payments and their quantifiable effects on SDG attainment provides a 

tangible example of how CBDC features can directly influence national priorities. 

4.2. Diverse Case Studies and Risk Landscape 

Nigeria’s eNaira, launched in 2021, serves as a significant case study in advancing financial 

inclusion within an emerging economy. The Central Bank of Nigeria introduced the eNaira 

primarily to extend financial services to a substantial unbanked population, estimated at one-third of 

the populace (Systems Centre for Financial and Monetary, 2023). The eNaira operates on a two-

tier model, with the central bank issuing the digital currency to financial institutions for distribution 

to consumers via digital wallets. Key features include accessibility through basic mobile phones, 

reduced transaction costs, and streamlined Know-Your-Customer (KYC) processes for fundamental 

accounts. 

The eNaira’s contribution to SDG 8.10.2 (proportion of adults with an account) remains a critical 

area of assessment. While the Atlantic Council CBDC Tracker projects 10 million active eNaira 

users by 2025, robustly attributing increased financial inclusion solely to eNaira adoption 

necessitates careful consideration of confounding factors (Central Bank Digital Currency 

Tracker , 2025). For example, Nigeria’s National Identity Number (NIN) mandate, which requires 

citizens to link SIM cards to national IDs, independently influences financial access. Many 

individuals registering for eNaira wallets may already possess a NIN, or obtain one due to other 

governmental directives, rather than solely for CBDC access. Therefore, while Central Bank of 

Nigeria reports document new wallet registrations and World Bank Findex data indicates overall 

increases in account ownership, the incremental impact specifically attributable to the eNaira 

requires nuanced interpretation. The eNaira functions as a tool that enhances financial inclusion, yet 

its effectiveness hinges on complementary policies and foundational digital infrastructure. Without 

widespread digital literacy and robust internet connectivity, the benefits of a CBDC risk 

concentrating among the tech-savvy, potentially exacerbating the digital divide ( Chen, Han Qiu, 
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Qiu, & Shim , 2022). This highlights the need for comprehensive national digital and financial 

literacy initiatives, implemented concurrently with any CBDC rollout, to ensure broad-based 

adoption and mitigate exclusion. 

Sweden’s e-krona pilot, conducted by the Riksbank, offers a contrasting national priority: 

preserving privacy and maintaining payment system resilience in an advanced economy with 

declining cash usage. The e-krona pilot leveraged Distributed Ledger Technology (DLT) and 

explored a two-tier model where the Riksbank issues tokens, and private entities manage customer-

facing services. A core design principle of the e-krona focuses on pseudonymity, balancing user 

privacy with anti-money laundering (AML) and counter-terrorist financing (CTF) requirements. 

Specifically, the pilot explored data minimization mechanisms, ensuring that only essential 

transaction data is collected and retained, subject to strict access protocols (E-krona report: E-

krona pilot Phase 2, April 2022,p28). Pseudonymity through alias services permits transactions 

without revealing full personal identity to all network participants, while allowing necessary 

oversight by authorized intermediaries under stringent legal conditions. This approach directly 

supports SDG 16 (Peace, Justice, and Strong Institutions) by fostering trust in digital governance 

and upholding digital rights. A tension persists, however: enhanced pseudonymity can complicate 

AML/CTF compliance, necessitating a two-tier model where intermediaries conduct KYC, and only 

they, under strict legal conditions, can link transactions to identities. The pilot also investigated 

offline payment capabilities, which introduce risks of double-spending and illicit activity due to a 

temporary lack of transparency. (E-krona report: E-krona pilot Phase 2, April 2022,p20) 

The Bahamas’ Sand Dollar, launched in 2020, represents a pioneering retail CBDC implementation 

in a small island developing state. Its primary drivers include enhancing financial inclusion for 

remote communities and improving the efficiency of its payments system. The Sand Dollar operates 

through a two-tier system, leveraging existing financial institutions and authorized payment service 

providers. Key features encompass tiered KYC requirements, facilitating simplified onboarding for 

low-value accounts, and robust offline functionality to ensure resilience during natural disasters and 

in areas with limited connectivity. 

The Sand Dollar demonstrates quantifiable outcomes in two critical SDG areas: 

• Remittance Cost Reduction (SDG 10.c.1): The Sand Dollar has contributed to lowering 

the cost of sending and receiving money, particularly for migrant workers. While global 

baseline remittance fees average 6.25% (World Bank data), (Systems Centre for Financial 

and Monetary, 2023) Sand Dollar-enabled remittances frequently incur near-zero or 

significantly reduced flat fees, directly promoting more equitable financial flows. Data from 

the Central Bank of The Bahamas (CBOB) reports on Sand Dollar pilot programs 

corroborate these reductions. 

• Access to Microfinance (SDG 8): The Sand Dollar facilitates access to digital credit and 

payment services for small businesses and entrepreneurs, especially in remote islands 

lacking extensive traditional banking infrastructure. This fosters local economic activity and 

supports decent work and economic growth. Metrics include increased microloan 

disbursement volumes through integrated platforms and qualitative evidence from small and 

medium enterprises (SMEs) reporting enhanced access to capital and subsequent growth 

following adoption of Sand Dollar-enabled financing options. 

This empirical comparison of diverse case studies reveals the profound and direct consequences of 

CBDC design choices. China’s approach prioritizes control and widespread adoption, leveraging 
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programmability for targeted policy implementation. Nigeria’s experience highlights the 

complexities of financial inclusion in challenging socio-economic environments, where 

technological solutions alone are insufficient. Sweden emphasizes privacy as a core design 

principle, reflecting the digital rights concerns prevalent in advanced economies. The Bahamas 

demonstrates the tangible benefits of a well-tailored CBDC for small island developing states. 

These varied experiences inform a rigorous discussion of critical risks inherent in CBDC 

implementation. 

CBDC implementation presents inherent risks requiring robust mitigation strategies: 

• Privacy Trade-offs: Increased traceability, while beneficial for combating illicit finance, 

raises concerns about state surveillance. Mitigation involves tiered anonymity, where low-

value transactions offer higher degrees of privacy, and high-value transactions are subject to 

enhanced scrutiny. Zero-Knowledge Proofs (ZKPs) provide cryptographic mechanisms to 

verify transaction legitimacy without revealing underlying data, though their widespread 

implementation remains nascent. Robust data governance frameworks, coupled with 

independent oversight bodies, are essential for safeguarding individual liberties. 

• Digital Infrastructure Divides: The absence of reliable internet, affordable devices, and 

digital literacy excludes significant populations. This exacerbates inequality (SDG 10) and 

can reverse financial inclusion gains (SDG 1). Mitigation includes costed 

recommendations for public-private partnerships to expand broadband infrastructure, 

universal service obligations for telecommunication providers, and developing offline 

CBDC capabilities compatible with basic feature phones. A comprehensive national digital 

and financial literacy initiative is crucial to empower citizens and ensure broad adoption. 

• Cybersecurity Vulnerabilities: Centralized CBDC ledgers represent high-value targets for 

cyberattacks, posing risks to financial stability (SDG 8) and disrupting social payments 

(SDG 1, 2). Robust security architectures incorporate multi-layered security, such as 

Hardware Security Modules (HSMs) for key management and adherence to ISO 27001 

standards for information security. Proactive measures like quantum-resistant cryptography, 

regular penetration testing, and clear incident response plans fortify resilience. 

• Tiered Risk Management: A structured approach to risk management is vital. 

Foundational risks, such as legal uncertainty and public trust deficits, demand clear 

legislative mandates and public awareness campaigns. Operational risks, like system 

outages, require resilient IT infrastructure. Systemic risks, such as the financial 

disintermediation of commercial banks, necessitate macro-prudential tools like holding 

limits on CBDC balances or tiered interest rates to maintain financial stability. 

• Power Imbalances and Surveillance Safeguards: The potential for CBDCs to exacerbate 

power imbalances through increased state control requires concrete safeguards. This 

includes exploring decentralized governance elements, such as multi-stakeholder advisory 

boards, and ensuring auditable transparency where underlying code and operational 

protocols are subject to independent third-party audits. Strict legal protections and digital 

rights charters define citizens’ rights within a CBDC ecosystem. 
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5. Qualitative Scoring Rubric for CBDC Impact 

Assessing Central Bank Digital Currency (CBDC) pilot outcomes requires a systematic approach. 

While quantitative data forms a foundational layer, the nascent stage of many CBDC 

implementations often limits direct causal attribution. Consequently, a rigorous qualitative scoring 

mechanism complements empirical analysis, ensuring a comprehensive evaluation of a CBDC’s 

impact on Sustainable Development Goals (SDGs). This rubric provides transparency in the 

assessment process, enabling a structured understanding of how various CBDC features influence 

SDG outcomes. The operationalization of qualitative aspects into a numerical scale, explicitly 

defining each point, reflects a pragmatic commitment to empirical verification. 

Figure (1): CBDC Security &Governance Layers 

 

Source: Prepared by researchers 

The following table details the qualitative scoring rubric applied to assess CBDC pilot outcomes. 

Each criterion is scored on a 0–5 scale, with specific descriptors for each point, ensuring 

consistency and clarity in the evaluation. 

Table (2): Qualitative Scoring Rubric for CBDC Impact on SDGs 

Criterion Score 0 Score 1-2 Score 3-4 Score 5 Description 

Directness of 

Impact 

No discernible 

impact or 

negative 

correlation. 

Indirect or weak 

correlation; 

impact not 

clearly 

attributable to 

Observable 

correlation; 

plausible link, 

but confounding 

factors limit 

direct 

Direct and 

immediate causal 

link; empirically 

verified and 

robustly 

attributable to 

Measures how 

directly a 

CBDC feature 

influences an 

SDG indicator, 

distinguishing 
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CBDC. attribution. CBDC feature. between 

correlation and 

causation. 

Scalability Pilot 

demonstrates 

no potential 

for wider 

adoption; 

limited to 

specific, 

unique 

conditions. 

Limited 

scalability; 

significant 

barriers to 

expansion 

beyond pilot 

scope. 

Moderate 

scalability; 

potential for 

national 

replication with 

substantial 

adjustments. 

High scalability; 

readily adaptable 

for national or 

global 

replication with 

minimal friction. 

Assesses the 

potential for the 

pilot’s success 

to be replicated 

across a broader 

population or 

geographical 

area. 

Replicability Unique to 

specific 

national 

context; not 

transferable to 

other 

jurisdictions. 

Low 

replicability; 

significant 

customization 

required for 

other contexts. 

Moderate 

replicability; 

other 

jurisdictions can 

adopt similar 

features with 

some adaptation. 

High 

replicability; 

features or 

models are easily 

adopted by 

diverse 

jurisdictions. 

Evaluates the 

ease with which 

other countries 

can implement 

similar CBDC 

features or 

design choices. 

Stakeholder 

Consensus 

Strong 

opposition or 

significant 

dissent among 

key 

stakeholders. 

Limited 

consensus; 

notable 

resistance from 

one or more 

stakeholder 

groups. 

Moderate 

consensus; 

general 

acceptance, but 

some 

reservations 

persist. 

Broad 

consensus; 

strong support 

from central 

banks, 

government, 

private sector, 

and civil society. 

Reflects the 

level of 

agreement 

among central 

banks, 

governments, 

private sector, 

and civil society 

on the feature’s 

positive impact. 

Documented 

Outcome 

No official 

reports or 

verifiable data 

supporting 

impact; 

anecdotal 

evidence only. 

Limited 

documentation; 

some qualitative 

reports, but no 

quantitative 

data. 

Partial 

documentation; 

some official 

reports with 

preliminary 

quantitative data. 

Comprehensive 

documentation; 

verifiable data 

from official 

reports or 

independent 

studies. 

Confirms the 

presence of 

independently 

verifiable data 

or official 

reports 

substantiating 

the observed 

impact. 

Source: ( Garin, 2023) 

This rubric provides a structured framework for evaluating the nuanced impacts of CBDC features 

on Sustainable Development Goals, particularly where quantitative data remains scarce or subject to 

confounding variables. For instance, while Nigeria’s eNaira has demonstrably increased wallet 

registrations, its direct impact on overall financial inclusion (SDG 8.10.2) must be assessed 

alongside factors like the National Identity Number (NIN) mandate. The rubric facilitates a 

balanced evaluation, acknowledging both the CBDC’s contribution and the broader policy 

ecosystem influencing outcomes. This approach supports empirical verification by operationalizing 
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qualitative assessment, enhancing the robustness of findings, and providing a transparent basis for 

the scores assigned in the Conceptual Mapping and Case Study Insights sections. 

6. Supplementary Data and Analytics 

This section provides granular data, adding empirical depth to the analysis presented in the main 

report’s preceding sections. While too extensive for the main narrative, this supplementary material 

offers crucial details that underpin empirical claims and enhance technical understanding. The 

deliberate inclusion of disaggregated data transforms high-level policy discussions into a granular 

examination of financial flows and their societal echoes, reflecting a commitment to measurable 

consequences. 

Financial inclusion statistics, disaggregated by demographic and geographic factors, offer a 

nuanced perspective on CBDC impact. For Nigeria, World Bank Global Findex Database data for 

2024 indicates that 40% of adults in developing economies saved in a financial account, 

representing a 16-percentage-point increase since 2021 (Klapper, Singer, Starita, & Norris, 

2025). While specific disaggregated data for Nigeria’s eNaira by gender or rural/urban populations 

for 2025 are not yet fully available, a 2019 baseline survey in Exuma, Bahamas, provides valuable 

insights into pre-CBDC financial access (PROJECT SAND DOLLAR: A Bahamas Payments 

System Modernisation Initiative, 24 December, 2019). This survey indicated that 93% of Exuma 

residents had access to basic bank accounts, with 96% owning mobile devices. However, only 40% 

used these devices for bill payments or online banking, highlighting a gap between access and 

active digital engagement. These figures underscore the importance of targeted interventions and 

digital literacy initiatives alongside CBDC rollouts. 

Transaction breakdowns from pilot programs provide insight into the practical application of 

programmable payments. China’s e-CNY, for example, has seen significant transaction volumes 

categorized by specific use cases. These include public transport subsidies, where e-CNY incentives 

encourage shifts from private vehicles, and green consumption initiatives, providing rewards for 

environmentally conscious purchases (Progress on Research and Development of E-CNY in 

China  ،July 2021). While precise public data on the disaggregated volumes for each specific use 

case remains limited, central bank reports indicate successful pilots demonstrating the capacity for 

programmable payments to steer consumer behavior towards policy objectives. This illustrates the 

potential for CBDCs to serve as granular instruments for achieving SDGs like Sustainable Cities 

(SDG 11) and Climate Action (SDG 13). 

The Bahamas’ Sand Dollar pilot offers concrete data on remittance cost reductions. Baseline 

remittance fees globally average 6.25% of the amount sent. (PROJECT SAND DOLLAR: A 

Bahamas Payments System Modernisation Initiative, 24 December, 2019) Central Bank of The 

Bahamas reports on the Sand Dollar pilot demonstrate that Sand Dollar-enabled remittances 

frequently incur near-zero or significantly reduced flat fees, directly promoting more equitable 

financial flows and supporting SDG 10.c.1 (reducing remittance costs). This empirical observation 

highlights the direct economic benefit of CBDCs in cross-border payment corridors. 

The following table summarizes key performance indicators (KPIs) from each comparative case 

study, offering a quick reference for empirical observations and highlighting the diverse impacts of 

CBDC implementations. 
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Table (3): Key Performance Indicators (KPIs) from Comparative CBDC Case Studies 

KPI Category China (e-CNY) Nigeria (eNaira) Sweden (e-krona) Bahamas (Sand 

Dollar) 

User Adoption Widespread, 

integrated into 

daily life 

10 million active 

users (projected 

2025) 

Pilot phase, 

limited public 

adoption 

Significant early 

adoption in pilot 

areas 

Transaction Volume 

(USD) 

$986 billion (June 

2024) 

Data not publicly 

available 

Pilot phase, low 

volume 

Data not publicly 

available 

Financial Inclusion 

Impact (SDG 8.10.2) 

Targeted welfare, 

rural outreach 

Increased account 

ownership, 

challenges with 

digital literacy 

Not primary driver Increased access in 

remote islands, 

tiered KYC success 

Transparency 

Effectiveness (SDG 

16.5.1) 

Enhanced 

auditability of 

public funds 

Potential for 

reduced illicit 

flows 

Focus on 

pseudonymity 

with oversight 

Fully auditable 

transaction trail 

Programmability 

Use Cases (SDG 2, 3, 

4) 

Public transport, 

green 

consumption 

incentives 

G2P payments, 

social welfare 

distribution 

Not a primary 

feature 

Disaster relief, 

microfinance access 

Remittance Cost 

Reduction (SDG 

10.c.1) 

Not primary 

focus 

Potential for lower 

fees 

Not primary focus Near-zero or 

significantly 

reduced fees 

Privacy Focus Controlled 

anonymity 

Limited privacy 

features 

Pseudonymity by 

design, data 

minimization 

User confidentiality 

(auditable) 

Offline Capability Yes Yes (challenges 

with adoption) 

Explored, risks 

identified 

Robust, crucial for 

island resilience 

Source: (Central Bank Digital Currency Tracker , 2025), (PROJECT SAND DOLLAR: A Bahamas 

Payments System Modernisation Initiative, 24 December, 2019) 

7. Conclusion : 

This study demonstrates that Central Bank Digital Currencies (CBDCs) possess transformative 

potential as policy instruments for advancing the United Nations Sustainable Development Goals 

(SDGs). By moving beyond technical abstraction and embedding developmental priorities into the 

design and governance of CBDCs, policymakers can operationalize digital monetary innovation as 

a vehicle for inclusive, accountable, and sustainable growth. 

Key findings underscore that: 

•  Design choices matter: Features such as tiered KYC, offline functionality, programmable 

payments, and pseudonymity directly influence outcomes in poverty reduction, financial inclusion, 

environmental sustainability, and institutional trust. 
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•  Governance by Design is essential: Embedding policy objectives into the technical 

architecture ensures that CBDCs serve developmental goals from inception, not as post-hoc 

regulatory add-ons. 

 Empirical linkage is achievable: Through conceptual mapping, qualitative scoring, and 

comparative case studies (e.g., e-CNY, eNaira, Sand Dollar, e-krona), the report establishes 

measurable pathways between CBDC features and SDG indicators. 

•  Risks must be mitigated: Without complementary infrastructure—such as digital literacy, 

identity systems, and privacy safeguards—CBDCs may exacerbate exclusion or undermine trust. 

Ultimately, CBDCs should not be viewed merely as instruments of payment modernization, but as 

programmable platforms for public policy delivery. Their success in contributing to SDG 

achievement depends on intentional design, inclusive governance, and rigorous empirical 

evaluation. This report offers a foundational framework for aligning digital currency innovation 

with global development imperatives—transforming money into a strategic lever for equitable 

progress. 
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