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Abstract

The cashless transition in India has been driven by public digital infrastructure, pro-competition regulation, and
rapid innovation by banks and fintechs. Over the past decade, the move to a cashless society has been vastly
accelerated. In this paper, the author describes the transformation of India’s digital payment stack; analyzes the
adoption patterns especially with regard to UPI, AePS, and NETC FASTag, attempts to assess the economic and
social impacts; pointss out the risks related to fraud, privacy, and market sustainability; and surveys the policy
priorities for the next phase, including CBDC pilots and cross-border interoperability. India is the model that
shows a path to scale low-cost, inclusive real-time payments in other large emerging economies.
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1) Introduction

A cashless economy is one where most of the retail payments are done digitally instead of using physical
currency. The JAM trinity (Jan Dhan bank accounts, Aadhaar identity, and mobile connectivity), the National
Payments Corporation of India (NPCI), retail rails (UPI, IMPS, AePS, NETC), the Reserve Bank of India (RBI)
and the Government of India’s public policies have been the momentum builders for India’s cashless movement.
RBTI’s Digital Payments Index (DPI) is a measure that shows the progress of digital payments; the latest editions
give evidence of the ongoing increase from 465.33 (September 2024) and further upward momentum into March
2025.

2) Policy and Institutional Architecture

The Central Bank and Regulator: RBI sets the standards and regulations for prudential and payment activities and
also releases strategic plans of action (e.g., Payments Vision 2025). The Vision highlights that e-payment should
be safe, secure, accessible, interoperable, and affordable.

Public digital infrastructure: NPCI runs retail systems such as UPI (instant account-to-account transfers), AePS
(Aadhaar-enabled payments), IMPS, NETC/FASTag, and NACH. These rails being open, interoperable, and
bank-account centric are designed in such a way that they lower the switching costs for both consumers and
merchants. On a regular basis, the NPCI releases reports with the significant monthly dashboards and product
statistics publicly.

Price and incentives: Under the government regulation that came into effect in January 2020, the Merchant
Discount Rate (MDR) on BHIM-UPI and RuPay debit card transactions was set to zero and the government has
been periodically sponsoring incentive schemes to pay the ecosystem participants for the value of the small-ticket
P2M transactions (e.g. up to X2,000) done by them.

Data Protection: The Digital Personal Data Protection Act, 2023 (DPDP Act) acts as an umbrella framework in
the digital personal data ecosystem covering key components such as consent, data minimization, and individual
rights with a phased implementation process for the operational rules.

3) Instruments and Innovations in India’s Cashless Stack

UPI as a universal interface: UPI enables instant, interoperable transfers across banks and apps using simple
identifiers (VPAs/QRs). Various aspects of UPI have been improved to include RuPay credit cards on UPI (card-
on-file meets account rails), UPI Lite/Lite X for small-value and offline/NFC transactions, and UPI 123PAY for
feature phones.

AePS for last-mile inclusion: AePS enables biometric authentication for cash-in/out and micro-transactions
through Business Correspondents, and these functions are very important for the rural areas. The data published
by NPCI for the year 2024-25 clearly shows that the throughput is continuing at the volume level around 570.7
million approved transactions for March 2025.

NETC/FASTag for transit payments: Electronic tolling by means of FASTag has reached the penetration of about
98% with over 80 million users, and it is a good example of how cashless payments can be used for the
decongestion of public infrastructure. The recent "annual pass" activities are the signs of ongoing policy
experimentation.
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4) Adoption and Usage Trends

Explosive UPI growth: In August 2025, UPI crossed 20.0 billion transactions (324.85 lakh crore in value), with
688 banks live- an unprecedented monthly milestone that reflects deep merchant and consumer adoption.

Daily volumes and reliability: NPCI’s daily metrics for August 2025 indicate sustained high-frequency usage
across weekdays and weekends- evidence of habitual, everyday reliance.

Financial inclusion context: Global Findex (2021) documented sharp gains in account ownership and the use of
accounts for digital payments; the 2025 Findex emphasizes rising digital financial services and evolving gender
gaps- providing an external benchmark for India’s inclusion progress.

5) Economic and Social Impacts

Production and formalization: Digital payments diminish the costs of handling cash, shorten settlement times, and
make it easy to audit for tax compliance. The elimination of cash handling in toll plazas is a cause of savings in
both time and fuel, whereas small merchants are gaining from the instant settlement and the interoperability of the
QR codes- being supported by special zero-MDR incentives.

Equity and strength: AePS and UPI 123PAY make the service available to users of low connectivity and feature
phones; DBT schemes and micro-transactions through BC networks abilities increase last-mile delivery.

Network effects and innovation: The application of open standards, a low barrier to entry, and a non-proprietary
acceptance of QR codes encourages competition between mobile apps and banks, which in turn results in
consumer surplus caused by a cashback era (earlier) and more extensive value-added services (credit on UPI,
recurring mandates) now being possible.

6) Risks and Constraints

Fraud and cybercrime: The digitization process that is happening at a very fast pace has been increasing the
exposure to several kinds of attacks, such as phishing, app overlay, QR scams, and deepfake-assisted social
engineering. The most recent reporting is pointing to the increase of high-value cyber fraud and the growing
sophistication of scams which is leading to the situation where enforcement, awareness campaigns, and hotlines
(1930) and platforms (Chakshu/DIP) need to be very active. Also, a continuous effort on fraud analytics and user
education is necessary.

Sustainability of economics: A prolonged zero-MDR scenario can weaken the acquirer economics and the
incentives for investments; however, the government’s subsidy programs can help in maintaining the ecosystem’s
viability, even though trouble with the stability of the funds still remains making it difficult for participants in the
ecosystem.

Technical issues and Digital Divide: Devices designed to work on feature phones and offline modes (UPI Lite X)
are there as means to help solve connectivity problems but affordability of devices, digital literacy, and
multilingual UX are still significant challenges.

Privacy and Governance: As more and more data from payments come, adherence to the DPDP Act including
consent, purpose limitation, children’s data safeguards, and enforcement by the Data Protection Board will set the
stage for trust. Development and changes in rules require that PSPs and merchants keep a very close watch.

7) CBDC (Digital Rupee) and the Next Frontier

The Digital Rupee of RBI (eX) is undergoing tests for both retail and wholesale pilots, experimenting with
programmability, settlement efficiency, and potential cash-like traits in digital forms. Although still in its
approach, CBDC can be a possible hard-to-kill alternative for digital trade, and it can work together with bank-
money systems such as UPI which are the nearest competitors when it comes to user-friendliness, privacy and
interoperability aspects are well thought out.

8) Internationalization and Interoperability

India is not limiting herself only to Singapore, rather she is talking about allowing the UPI to be used in more
countries as well as planning more routes for remittances. A modular approach—consisting of bilateral linkages,
messaging conformity, and FX compliance—could stretch lower-cost cross-border payments scalability but at the
same time maintaining AML/CFT standards.

9) Policy Recommendations

1. Sustain economics: Along with allowing market-based multi-year incentives (subject to sunsetting reviews) for
small-ticket powered by P2M transactions while MDR enabled for higher ticket transactions, a stable environment
to sustain acquirer/issuer investments must be created.

2. Make security stronger: Apart from the already existing sharing of real-time fraud intelligence, introducing a
new "confirmation of payee" flows, scaling up awareness via helpline number ‘1930° and Chakshu app, making
stronger device-binding and in-app risk control may be the game-changer.
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3. Bridge the digital divide: Besides the support for smart-featured, affordable devices, fast-tracking the adoption
of UPI 123PAY, voice interface in local languages, and offline modes (UPI Lite X) are the need of the hour.

4. Data privacy at the core: Offering MSMEs and PSPs DPDP compliance toolkits; encouraging privacy-
preserving analytics (tokenization, PETs) and providing very clear consent dashboards may gain the trust of the
common man.

5. Durable infrastructure: One can convince banks/fintechs/NPCI to reduce downtime externalities by using multi-
cloud, geo-redundancy, and giving coordinated incident drills.

6. CBDC safety measures: Only the pilot CBDC with all the details of users, interoperability with UPL, privacy
levels, and offline capabilities are recommended and it should be followed by transparent reporting and scaling-up
afterwards.

7. Cross-border rails: Getting remittance corridors that have the biggest migrant/student flows on top of the list;
working together on AML/KYC reciprocities and dispute standards; and making UPI acceptable overseas more
widely may work wonders for us.

10) Conclusion

The Indian cashless shift is a public-private phenomenon with near population-wide success. While UPI’s August
2025 record testifies to adoption at the mainstream, AePS and FASTag exemplify the variety of usage- from rural
cash withdrawals to payment of tolls at national highways. To keep the show on the road, participants need to be
paid for their trouble, security and privacy have to be ironclad, and the implementation of CBDC well thought out.
If India follows this recipe, she can go deeper into inclusion, keep her costs at a low level and become a supplier
of instant interoperable standards all over the world.
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