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Abstract

This paper analyzes public and private sector banks in India participating in the Reserve Bank of
India’s (RBI) CBDC () pilot. Two research objectives guide this study:
1. Quantitatively assess the number of public vs private banks in both wholesale (eZ-W) and retail (eZ-R)
pilots.
2. Qualitatively detail what these banks have undertaken in rolling out CBDC, such as wallet integration,
UPI interoperability, programmability, and real-world applications.
Findings: 9 wholesale pilot banks (4 PSU, 5 private) and 17 retail (including fintechs). Public sector
banks led wholesale settlements, but retail innovations began with private sector banks—e.g. HDFC's
programmability and Indusind’s farmer pilot. Notable of Z1,016 crore with 6 million users up to March
2025.
Key words: CBDC, eZ-W, eZ-R

Introduction

At a global level, central banks are experimenting with digital currencies. RBI has
initiated two phases in 2022: Wholesale (eZ-W) — November: Inter-bank payment of securities.
Retail (eZ-R) — December: For consumer spends and publics, to be rolled out first in four metro
cities.

Literature review.

Mr. Shivam Tripathi Gujarat, Mr. Ashutosh Chaubey, Ms. Ishanki Goel Mahatma(2022):
This paper discusses the introduction to Central Bank Digital Currency (CBDC) and how the
adoption of such a measure will result in a developing economy like India looking at past
references. It concludes determining the best measures a committee can adopt to frame CBDCs,
discussing the pros and cons while timing the launch based on certain indices available yet
lesser known in general.

Afreen Begum(2022): study aims to highlight the meaning of CBDC, its significance in the
present economic prospects, and the differences between Central Bank Digital Currency
(CBDC) and other payment methods like cash, deposits, and UPI payments. The study intends
to provide CBDC as a reliable efficient and secure payment method.

Satish Babul « K M Abraham(2021): this paper emphasizes the advancement of retail CBDCs
in economies with larger informal sectors, underscoring the importance of evaluating India's
informal economy as part of its CBDC strategy. This literature on CBDCs provides a
framework for understanding the potential impacts of a CBDC system in India. As the country
moves forward with its plans to launch a CBDC, it is imperative for policymakers to consider
the diverse economic, social, and operational implications highlighted in existing research.

Dr. Hariharan Narayanan(2020): This study is toted with the objective to highlight the
concept of digital currency, its various forms, evolution and growth, global impact, impact
during COVID19 and the future of digital currency.
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this research obviously makes it visible that Bitcoin and different digital forms of money are improving with noticeable
quality. Digital currency can't demonstrate its prosperity without anyone else except if the central banks approaches to
dispatch the equivalent. Another point not to miss is that "cryptographic money" is as yet developing and there is no
specific answer for the same.

Md. Asraful Haque,Mohd Shoaib (2023): This literature review synthesizes various research findings relevant to the
challenges and prospects associated with the implementation of digital currencies in India, particularly focusing on the
e-Rupee, blockchain technology, and the regulatory framework. The article clarifies what e-Rupee | is. How does it
work? What makes it different from cryptocurrencies? What are the major challenges and prospects for it in India?

Research Objectives:

1. To determine the number of on-boarded public sector and private sector banks in RBI's CBDC pilot.

2. Toresearch the extensive efforts undertaken by such financial institutions to implement CBDC in wholesale (eZ-W)
and retail (eZ-R) settings.

Methodology.
1. Research design and Data Collection

The research uses a descriptive and exploratory study design to examine the level of engagement of Indian
public and private banks in Reserve Bank of India (RBI) CBDC pilot programs. It also elucidates the efforts made by
these kinds of organizations in the direction of implementation, innovation, and adoption of e (Digital Rupee) among
publics. The research is done mainly on secondary data from genuine and publicly available sources such as RBI
published literature and RBI annual reports (FY2023-2025), financial websites, Bank websites. Whitepapers for
verified pilot participants. They were chosen on the grounds of credibility, publication date, relevance to CBDC launch
news.
2. Time Period of Data:
The data gathered varies from November 2022 (launch of eZ-W) to March 2025, encompassing various stages of the
pilot and recent circulation and uptake data.
3. Sampling
Purposive sampling is employed for the study Targeting all 17 banks currently engaged in CBDC pilots (RBI and
media releases). Fintech channels recently licensed to facilitate eX delivery (e.g., Google Pay, Paytm, PhonePe).
Evaluated publics-level usage instances like by Indusind Bank and Reliance Retail.
4. Data Analysis Techniques.
a) Quantitative Analysis
1.Public vs private bank interaction comparison (numeric).
2. ER usage and user adoption trends over time.
3. Graphical and tabular display of participation and adoption measures.
b) Qualitative Analysis: Case studies (e.g., Indusind farmer pilot, HDFC programmability).
And Content analysis of news and press releases
5. Limitations
Secondary data are employed in the study, which tend to be backward in capturing events.
Fintech payments (Paytm, etc., PhonePe) are nascent and do not have data in the long run.
Opinion of Publics or consumer satisfaction levels were not recorded due to non-availability of primary survey
mechanisms.
6. Ethical Considerations
1. All data used are from public domain.
2. No confidential data has been used.
3. Sources are properly cited for providing transparency and authenticity.

Analysis and interpretation.
1. Participation: Public vs Private Banks
1.1 Wholesale Pilot (eZ-W)
Launched Nov 2022. 9 banks participated, Public Sector (4): SBI, Bank of Baroda, Union Bank of India,
Canara Bank
Private Sector (5): HDFC Bank, ICICI Bank, Kotak Mahindra, Yes Bank, IDFC First Bank Retail Pilot (eZ-R)
Started Dec 2022. Expanded to 17 banks by Mar 2025:
Public sector Banks: SBI, BOB, UBI, Canara Bank, Punjab National Bank
Private sectors Banks: ICICI, HDFC, Kotak bank, Yes bank, IDFC First bank, Indusind Bank, Axis Bank, Federal
Bank, Bank of India, Indian Bank, IDBI.
Non-bank Fintech: PhonePe, Google Pay, Paytm, Cred.
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Table 1: Public and private sector participation in CBDC pilot project

CBDC | Public Private Total Sources of data
Type Banks Banks & | Institutions
Fintechs
eI-W 4 5 9 https://www.business-standard.com/industry/banking/rbi-

starts-pilot-programme-for-wholesale-digital-rupee-in-call-
money-market-123101201052_1.html

eI-R 5 12(+fintech 17(+5 https://mww.outlookmoney.com/banking/chdc-retail-pilot-
apps) fintechs) | expands-rapidly-reaches-6-million-users-says-rbi-annual-
report

CBDC Type vs Institution Type Participation

Institution Type
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Chart 1. compares public vs private bank participation in both eZ-W and eZ-R pilots.

Interpretation and Statistical Analysis:

1. Descriptive analysis.

+« Total Participation: Wholesale CBDC has 9 participating institutions Retail CBDC has 17 banks and 5 fintech
apps, totalling 22 institutions’3-R has 144% more institutions than eZ-W.

+«» Public vs Private Split:

*  For eX-W: Public Banks: 4/9 =44.4%. Private Banks and FinTech’s: 5/9 =55.6%

*  For e3-R (including fintech’s): Public Banks: 5/22 =22.7%. Private Banks and FinTech’s: 17/22 =77.3%

2. Comparative Analysis

¢ Institutional Diversity: eX-W has a relatively balanced mix between public and private sectors’3-R is more heavily
driven by private players and fintech apps, highlighting its consumer-focused nature.

¢+ Fintech Involvement: FinTech’s are only mentioned in eX-R, showing they play a role exclusively in retail CBDC
implementation, not in wholesale use.

2. Analysis of RBI CBDC Circulation.

Table2: shows e Circulation (Retail) in different time period.

year | Circulation value Sources of DATA
Mar 5.7 cr https://indianexpress.com/article/business/banking-and-
2023 finance/only-rs-5-70-cr-worth-e-rupee-in-circulation-rbi-8637605/
Mar 3234 cr (up 39%) https://www.thehindubusinessline.com/money-and-banking/e-
2024 rupee-worth-1639-crore-in-circulation-as-of-march-2023-
rbi/article67318445.ece

Mar %1,016.5¢cr (up 4.3x | https://www.moneycontrol.com/news/business/value-of-retail-
2025 | from 2024, 180x | chdc-in-circulation-rose-334-in-fy25-rbi-annual-report-

since 2023) 13060454.html
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CBDC Circulation Value Growth (2023-2025)
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Chart 2: Growth of Retail e Circulation (X crore)

Growth Analysis Results:

From Mar 2023 to Mar 2024:

Absolute Growth: ¥228.3 crore = Percentage Growth: +4005.26%

From Mar 2024 to Mar 2025: Absolute Growth: X782.5 crore = Percentage Growth: +334.40%
Overall (Mar 2023 to Mar 2025): Total Growth: %1,010.8 crore = Percentage Growth: +17,733.33%

Interpretation:

1. Explosive Early Growth:

Between 2023 and 2024, the value in circulation surged by over 40x, indicating a pilot or initial expansion phase with
strong institutional or policy push.

2. Continued Expansion, Slower Rate:

While growth continued into 2025, the rate decreased to 4.3x year-on-year—still substantial but suggests the market is
transitioning into maturity.

3. Long-Term Trend:

A 17,733% increase in two years reflects very rapid adoption, potentially driven by retail rollout, increased
infrastructure, and rising trust in digital currency.

3: Analysis of RBI CBDC Participative Banks and Users.
Table 3: Number of Banks& Users

Month/Year | No.  of | Estimated Users | Source of data
Banks (Retail eX)

Dec 2022 4 100,000 https://www.thehindubusinessline.com/money-and-
banking/rbi-to-start-pilot-of-retail-digital-rupee-on-december-
1/article66200698.ece

Jun 2023 8 600,000 https://indianexpress.com/article/business/banking-and-
finance/only-rs-5-70-cr-worth-e-rupee-in-circulation-rbi-
8637605

Mar 2024 12 3.5 million https://www.reuters.com/business/finance/fintech-firm-cred-
joins-indian-central-banks-digital-currency-project-2025-01-
28/

Mar 2025 17 6 million https://www.outlookmoney.com/banking/cbdc-retail-pilot-
expands-rapidly-reaches-6-million-users-says-rbi-annual-
report
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Growth of Retail CBDC: Banks vs Users (2022-2025)
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Chart 3: User Base and Bank Participation over Time
Descriptive Analysis

7

¢+ User growth and bank growth over time:

% Year-over-year user growth percentages
Interpretation of the Retail CBDC Adoption Data (2022—2025)

Key Statistical Findings:
1. User Growth Rate (%0):
Dec 2022 — Jun 2023: +500%
Jun 2023 — Mar 2024: +483.3%
Mar 2024 — Mar 2025: +71.4%
«»  Growth is still strong but slowing down, which may signal a move from early adoption to mass-market scaling.
2. Bank Expansion:
The number of participating banks rose from 4 to 17, showing broadening institutional support.
Interpretation: There's a very strong and statistically significant positive correlation between the number of banks and
user adoption—suggesting institutional onboarding plays a key role in driving user growth.
Conclusion:
« The growth trajectory is exponential initially but moderating over time.
«» User adoption closely tracks with the number of banks—highlighting the role of access and infrastructure.
+«» Strategic expansion through more banks and possibly fintechs could further enhance adoption.
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4. Initiatives & Innovations

1. Wallet Infrastructure & UPI Interoperability

All banks created eI wallets as a component of mobile apps. UPI-associated QR based payments to any publics, even
without e wallet, from mid-2023.

2 Programmability & Offline Payments

HDFC: introduced user-level programmability in Aug 2024: publics type-based, area-based spending limits, expiry
limits.

RBI introduced offline micropayments and programmable transfers in FY25, which are deployable in low-connectivity
areas.

3 Use-Case Pilots

Indusind** onboarded 50 Maharashtra farmers as programmable CBDC holders of carbon-credit credits. Onboarding
1,000+ farmers and sanitation workers. Reliance Retail, through ICICI and Kotak, onboarded eZ first big retail chain.
Avenue accepted online payment of e3Z; IGL gas stations onboarded .

4 Non-Bank Fintech Integration

As of early 2024, RBI allowed Paytm, PhonePe, Google Pay, Cred, Mintoak to offer eX wallets. This increased reach to
4.6 million users and 400,000 publics by Apr 2024 .

Results

1. Balance of representation: Wholesale pilot had 44% public, 56% private banks; retail pilot had broad spread of 17
banks (70% private).

2. Public banks were targeting settlement arrangements for wholesale eZ-W.
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3. Fintechs and private banks spearheaded retail innovation: use case-specificity (farmer carbon payment, commerce
acceptance), wallet programmability.

4. Penetration retail: 1,016 cr in circulation, 6M consumers, offline and programmatic capability drive readiness of
infrastructure.

5. Transaction behavior: Piloted volume was incentivized; adoption will be driven by stronger value propositions.

6. Fintech inclusion meaningfully enlarged reach to non-banking consumers & publics.

Conclusions

1.Wholesale Success: SBI, BOB, UBI, etc., are leveraging eX-W for speedy and cost-effective settlement of securities.
2.Retail Momentum: Offline acceptance, UPI integration, programmability, and fintech partnership show strong
mainstream traction.

3.Real-World Pilots: Indusind farmer acceptance of payment and Reliance publics implementation show real-world
usability.

4.Increasing Circulation: Retail e has witnessed 21,016 crore circulation with 6 million users—showing increased
institutional acumen.

5. Future Horizons: With public sector subsidy, cross-border pilots, and fintech rollouts planned, the ecosystem can be
expected to transition toward a bigger CBDC rollout.

Recommendations

1.Continue programmable disbursements for selected social benefits (PDS, subsidies).
2.Test incentives/use cases such as salary payments in e for take-up.

3.Scale offline and cross-border capacities to a larger scale to reach resilience and utility.
4.Provide co-piloting with fintech's to drive publics/consumer adoption.
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