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Abstract— This research paper examines the transformative changes in India's digital 

payment system in recent years, particularly focusing on the Unified Payments Interface 

(UPI), Unified Lending Interface (ULI), and Central Bank Digital Currency (CBDC). 
India's efforts to leverage emerging technologies for financial inclusion and rapid economic 

growth, thereby positioning itself as a global financial powerhouse, are commendable. The 

primary objective of this research paper is to conduct a comprehensive analysis of the 

structure, functioning, and the opportunities and challenges associated with these three 

payment systems – UPI, ULI, and CBDC. UPI has set a new standard by enabling fast and 

easy-to-use payments. ULI, an extension of UPI, has the potential to facilitate transactions 

even without internet access. CBDC, the digital form of the Indian rupee, has the potential 

to redefine the future of currency and enhance the efficiency of the financial system. This 

study reveals significant benefits of these digital systems, including unprecedented growth 

in financial inclusion, reduced transaction costs, and increased economic transparency. 

However, challenges remain, such as cybersecurity threats, the digital divide in a country 
like India, regulatory complexities, and privacy concerns. The paper concludes that by 

addressing these challenges through collaborative efforts of the government, regulators, and 

the private sector, India can further strengthen its digital payment system, making it more 

inclusive and globally relevant.  

 

Keywords: UPI, ULI, CBDC, digital payments, financial inclusion, cybersecurity, Reserve 

Bank of India, NPCI, Bharat Bill Pay, RuPay Card, FASTag, NACH 

© 2025 by the authors; license Advances in Consumer Research. This article is an open access 

article distributed under the terms and conditions of the Creative Commons Attribution (CC-

BYNC.ND) license(http://creativecommons.org/licenses/by/4.0/). 

 

INTRODUCTION   
The financial landscape in India has undergone 
remarkable transformation in the realm of digital 

transactions over the past decade. While cash or bank 

visits were the primary means of transactions a few 

years ago, digital transactions have revolutionized 

financial activities, making them faster and more secure 

– to the point that conducting transactions without 

digital means is now almost impossible. This digital 

revolution in India is based on three key concepts: 

Unified Payments Interface (UPI), Unified Logistics 

Interface (ULI), and Central Bank Digital Currency 

(CBDC). These three innovations have not only 
changed the way payments are made, but have also 

significantly contributed to formalizing the economy, 

promoting financial inclusion, and facilitating direct 

benefit transfers (DBT) for government schemes. This 

research paper presents a detailed analysis of these three 

payment systems, encompassing their structure, 

functionality, achievements, challenges, and future 

prospects. 

 

Unified Payments Interface (UPI): 

UPI Developed in India by the National Payments 

Corporation of India (NPCI), UPI is a payment system 
that transforms any bank account into a payment 

platform, accessible through a mobile app. The key 

features of UPI are: 

1. Instant money transfer: 

2. Unique identification: A unique virtual payment 

address (VPA) such as yourname@upi, which 

hides bank account details, simplifies transactions, 

and provides cyber security. 

3. Interoperability: It facilitates seamless transactions 

between different banks and enables mobile-based 

payments. 
 

Opportunities and Achievements: 

1. Financial Inclusion: UPI has revolutionized 

financial services, expanding access to millions 

of smartphone and internet users and connecting 

Indian citizens to the formal banking system, 

thereby promoting financial literacy. 

2. Reduced Transaction Costs: The cost per 

transaction for digital payments is significantly 

lower than for cash transactions. 
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3. Boost to Startups and Innovation: The advent of 

UPI has provided fintech companies with 

opportunities to develop new products and 

services. 

4. Global Recognition: The popularity of India's 

UPI model has grown so much that other 

countries (such as France, UAE, and Singapore) 
are now adopting it. 

 

Challenges: 

1. Digital Adoption: Lack of awareness and digital 

literacy among rural, elderly, and less-educated 

individuals is a major barrier to the adoption of 

digital transactions. 

2. Cyber Fraud: Phishing, SIM swapping, creating 

duplicate UPI app versions, and malicious links 

are being used to defraud users, leading to an 

increase in fraud cases. 
3. Data Privacy: The collection of large amounts of 

transaction data raises privacy concerns, as 

private companies providing UPI services also 

collect and use this data. 

4. Revenue Model: Generating revenue from UPI 

transactions remains a challenge for banks and 

payment service providers (PSPs). Most 

transactions are processed by platform 

application providers, who then earn revenue 

from these transactions. 

 

ULI (UNIFIED LEDGER INTERFACE): 

The ULI (Unified Ledger Interface) payment system is 

a new technology framework developed in India, aimed 

at making digital transactions faster, more transparent, 

and more efficient. Its primary objective is to integrate 

existing payment systems and maintain a central ledger 

for all transactions. By bringing various digital payment 

systems (such as UPI, IMPS, RTGS, NEFT, etc.) onto a 

common platform, it facilitates seamless 

interoperability, allowing all agencies, banks, and 

financial institutions to access and use the same data. 

 

Key of ULI Features: 

1. All types of transactions are recorded in one 

place. 

2. This ensures data transparency and reliability. 

3. Real-time settlement, 

4. Transactions are settled instantly, eliminating 

delays. 

5. Integration of all payment systems, 

6. UPI, RTGS, IMPS, NEFT, CBDC (Digital 

Rupee), etc., are integrated into a single 

interface. 
7. Centralized monitoring. 

8. Monitored by the Reserve Bank of India (RBI). 

9. This reduces the possibility of fraud and errors. 

 

Benefits: 

 Transparency: All transaction records are 

maintained in one place. 

 Speed: Real-time transaction confirmation and 

settlement. 

 Lower cost: System centralization reduces 

transaction costs. 

 Security: The integrated system provides better 

control and security. 
 

Therefore, the ULI payment system is a significant step 

towards taking India's digital economy to the next level. 

It not only simplifies and speeds up existing payment 

processes but also supports government schemes, 

financial inclusion, and initiatives like Digital India. 

 

CBDC and the digital Rupee 

CBDC was implemented in a phased manner because it 

was initially launched as a pilot project in India.  First, 

wholesale CBDC was introduced in November 2022, 

followed by retail CBDC in December 2022. 
 

This is a significant step towards digitally empowering 

the Indian economy through CBDC and the digital 

rupee. However, its success will depend on its proper 

implementation. It will undoubtedly bring about 

significant changes towards a cashless India, enabling 

smarter payments and enhancing transparency in 

financial transactions. 

 

A CBDC is a digital currency issued by the Reserve 

Bank of India (RBI) in India. It is the digital equivalent 
of a country's fiat currency (such as the Indian rupee), 

but its biggest characteristic is that it relies on block 

chain or other digital platforms. 

 

Digital Rupee (e₹) 

The Digital Rupee (e₹) is India's own Central Bank 

Digital Currency (CBDC), launched by the Reserve 

Bank of India (RBI). It is the digital version of physical 

currency and is guaranteed by the government. 

 

Key Features Digital Rupee (e₹) 

 Issuer   Reserve Bank of 

India (RBI) 

 Type   Digital currency 

(Central Bank Digital Currency) 

 Forms   Two types - e₹-W 

(wholesale) and e₹-R (retail) 

 Technology  Likely blockchain 

or DLT (Distributed Ledger Technology) 

 Legal Status  Legal tender 

 

Types of CBDC: 
1. e₹-W (Wholesale CBDC) 

a) For banks and financial institutions 

b) Used for interbank transactions 

2. e₹-R (Retail CBDC) 

a) For the general public 

b) Used for in-store purchases, online 

payments, and peer-to-peer transfers 

 

CBDC vs. Cryptocurrency 

Category CBDC (e.g., Digital Rupee) Cryptocurrency (e.g., Bitcoin) 
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Issuer Central Bank (RBI) No single entity 

Legal Status Legal tender (official currency) Not legal tender in most countries 

Stability Stable Volatile 

Control Full government control Decentralized 

Benefits of CBDC: 

 Promotes cashless transactions 

 Secure and fast transactions 

 Enhances transparency and tracking 

 Reduces reliance on physical cash 

 Simplifies cross-border payments 

 

Challenges: 

 During a banking crisis, people could withdraw 
their money from commercial banks and 

deposit it directly into a digital currency, 

potentially leading to a capital shortage for 

banks or even bank runs, which could 

destabilize the financial system. 

 A CBDC would give the RBI the ability to track 

every transaction, raising concerns about 

financial surveillance and privacy for citizens. 

 A centralized digital currency could become a 

prime target for cyberattacks, given its entirely 

new technological infrastructure and 
cybersecurity requirements. 

 Seamlessly integrating a CBDC into existing 

banking and financial systems presents a 

complex technical challenge. 

 Need more awareness because Lack of digital 

literacy  

 

A Coordinated Approach:  

The success of all three systems depends on a robust and 

collaborative ecosystem. 

1. Strengthening Cybersecurity: Adopting biometric 
authentication, multi-factor authentication, and 

advanced encryption techniques is essential. 

2. Digital Literacy and Awareness: Widespread 

campaigns are needed to educate users in both rural 

and urban areas about secure digital transaction 

practices. 

3. Developing a Regulatory Framework: The RBI and 

the government must develop a clear, adaptable, 

and future-proof regulatory framework to address 

data privacy (Data Protection Act), cyber fraud, and 

the economic implications of CBDC. 

4. Fostering Innovation: Continued encouragement is 

needed for fintech companies and startups to 

develop new solutions on top of UPI and ULI. 
 

These new dimensions of payment systems—UPI, ULI, 

and CBDC—are at the core of transforming India from 

a cash-centric economy to a digital-first economy. 

While UPI has laid the foundation, ULI is expanding its 

reach into the offline world. CBDC has the potential to 
take this entire ecosystem to a new level, leveraging the 

credibility and security of the RBI. 

 

Recommendations 

1. Emphasis on Digital Literacy 

It is essential to conduct grassroots digital literacy 

campaigns for the success of UPI, ULI, and CBDC. 

Training should be provided to rural and senior citizens 

on the safe and effective use of these technologies. 

2. Strengthening Cybersecurity 

Increase investment in continuous research and 

development to address emerging cyber threats. 

Promote multi-factor authentication and advanced 

encryption. 

3. Clarifying the Regulatory Framework 

Simplify, streamline, and update regulations related to 

CBDC and digital payments to encourage innovation 

and maintain consumer confidence. 

4. Infrastructure Development 

Ensure high-speed internet and reliable power supply 

across the country to enable everyone to benefit from 

digital payments. 

5. Establishing a Revenue Model 

Develop a sustainable and balanced revenue model for 

services like UPI to provide consistent incentives for 

banks and service providers. 

6. User Support Centers 

Establish 24/7 helplines and local language chat/call 

support in rural and remote areas to address user issues 

promptly. 

7. Micro-Insurance and Fraud Protection 

Implement small-scale insurance packages and a quick 

grievance redressal mechanism to protect against fraud 

in digital transactions. 

8. Public-Private Partnerships (PPPs) 

Banks, fintech companies, and government agencies 

should collaborate to promote new features and 
awareness campaigns, accelerating both innovation and 

adoption. 

9. Local Language Platforms 

Make digital payment apps and CBDC wallets available 

in all major Indian languages to eliminate language 

barriers. 

10. Robust Data Privacy Policy 

Enact strong and effective data protection laws to 

safeguard users' personal and financial information. 

11. Innovation Fund and Support for Startups 

Provide dedicated funding and tax incentives for 

startups in the digital payments and CBDC space to 
encourage new ideas.  

12. Last-mile connectivity 

To truly make digital payments accessible to all, 

increase the number of satellite internet and mobile 

towers in remote and hilly areas. 
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