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Abstract

India’s digital payment landscape has undergone a rapid transformation, driven by
technological innovation, government initiatives, and changing consumer behaviour. The
Unified Payments Interface (UPl) has emerged as the backbone of digital transactions,
recording over 20 billion transactions in August 2025 worth ¥ 24.85 lakh crore. The Reserve
Bank of India’s Digital Payments Index (RBI-DPI) rose from 465.33 (September 2024) to
493.22 (March 2025), reflecting the growing digital adoption across the nation. This study
explores consumer adoption of three major innovations—mobile wallets, NFC/contactless
payments, and blockchain-based transactions—within India’s evolving payment ecosystem.
Mobile wallets have become more integrated with UPI, enhancing convenience and
interoperability for users. NFC-enabled contactless payments, through cards, smartphones,
and wearable devices, have simplified small-value transactions and improved payment
security via tokenization. Meanwhile, blockchain technologies, including cryptocurrencies and
the Central Bank Digital Currency (e3), represent India’s foray into digital asset-based
payments. While cryptocurrencies face regulatory taxation at 30% with 1% TDS, the eX pilot
has surpassed six million users in 2025, expanding digital currency experimentation with offline
and programmable features. The research analyses key determinants of consumer adoption—
convenience, trust, perceived security, and regulatory clarity—highlighting how these factors
influence acceptance of digital innovations. The findings emphasize that sustained growth in
India’s digital payments depends on improving cybersecurity, enhancing interoperability, and
fostering user trust. As India moves toward a cash-lite economy, the international expansion of
UPI further indicates the global potential of its payment ecosystem.

Keywords: Digital Payments, Mobile Wallets, NFC, Blockchain, UPI

Introduction

The global financial ecosystem is undergoing a profound transformation with the rapid
integration of digital technologies into payment systems. In recent years, the way individuals
and businesses transact has evolved from traditional cash-based methods to highly efficient,
technology-driven digital payment systems. India, in particular, has emerged as one of the
fastest-growing digital payment markets in the world, owing to robust technological
infrastructure, widespread smartphone penetration, affordable internet access, and proactive
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government initiatives promoting a “Digital India.” Innovations such as mobile wallets, near-
field communication (NFC)-based contactless payments, and blockchain-powered digital
currencies are not only redefining how people make payments but are also shaping consumer
behaviour, financial inclusion, and economic growth in unprecedented ways.

The digital payment revolution in India began with the introduction of the UPI in 2016,
which enabled seamless, real-time fund transfers between bank accounts using mobile
devices. UPI's simplicity, interoperability, and zero-cost model led to its rapid adoption,
surpassing 20 billion monthly transactions in August 2025, valued at ¥ 24.85 lakh crore. This
milestone underscores the nation’s shift toward a cash-lite economy. Alongside UPI, the
growth of mobile wallets such as Paytm, PhonePe, Google Pay, and Amazon Pay has
facilitated easier peer-to-peer and merchant transactions. These digital wallets have bridged
the gap between banked and unbanked populations by providing convenient, user-friendly
platforms for financial inclusion.

Another transformative innovation is the rise of contactless or NFC-based payments,
which allow users to complete transactions simply by tapping their cards, smartphones, or
wearable devices at point-of-sale terminals. The COVID-19 pandemic accelerated the adoption
of contactless payments as hygiene concerns and social distancing norms prompted
consumers to avoid handling cash or physical cards. According to the Reserve Bank of India,
contactless card usage has more than doubled between 2020 and 2025. Moreover, fintech
companies and banks are increasingly launching NFC-enabled wearable payment solutions
such as smartwatches and rings, enhancing both convenience and security through
tokenization and biometric authentication.

A third major frontier in payment innovation is blockchain technology, which underpins
decentralized payment systems like cryptocurrencies and central bank digital currencies
(CBDCs). Blockchain offers transparency, immutability, and reduced transaction costs by
eliminating intermediaries. Although India has adopted a cautious regulatory approach toward
cryptocurrencies—imposing a 30% tax on virtual digital asset gains and 1% TDS on
transfers—the country has simultaneously made significant progress in developing its official
digital currency. The e (Digital Rupee), launched as a pilot project by the Reserve Bank of
India, has gained over six million users by 2025. The CBDC is designed to provide a secure,
government-backed alternative to private cryptocurrencies while promoting efficiency and
traceability in digital transactions.

Consumer adoption of these digital payment innovations depends on several factors,

including perceived convenience, trust, ease of use, security, and regulatory clarity. Studies
have shown that Indian consumers, particularly younger demographics, are highly receptive to
digital payments due to smartphone accessibility and increasing awareness of fintech
solutions. However, challenges such as cybersecurity threats, data privacy concerns, and lack
of digital literacy among rural populations remain significant barriers. The government and
financial institutions are therefore focusing on strengthening digital infrastructure, promoting
digital literacy, and enforcing strong data protection laws to ensure safe and inclusive digital
finance.
Furthermore, India’s digital payment growth has global implications. The National Payments
Corporation of India (NPCI) has begun internationalizing UPI by enabling cross-border
payments in countries like Singapore, the UAE, France, and Japan, signalling India’'s
leadership in the global fintech landscape. This move not only enhances convenience for
Indian travellers and expatriates but also supports trade and remittance flows through efficient
and low-cost channels.

The innovations in payment systems—through mobile wallets, contactless
technologies, and blockchain applications—are reshaping India’s financial ecosystem. These
developments are fostering financial inclusion, enhancing transparency, and driving economic
modernization. However, sustained adoption requires continuous innovation, robust security
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frameworks, and consumer trust. As India moves steadily toward a digital-first economy, the
integration of advanced technologies, regulatory adaptability, and public awareness will
determine the success of its transition from a cash-dominated society to a digitally empowered
nation.

Objectives of the Study

1. To analyse consumer adoption and usage patterns of digital payment innovations such
as mobile wallets, NFC-based contactless payments, and blockchain-enabled
transactions.

2. To examine the key factors influencing consumer preference toward modern payment
systems, including convenience, trust, security, and regulatory awareness.

3. To assess the impact of digital payment technologies on financial inclusion and the
transition toward a cash-lite economy.

Research Methodology

The study is based on secondary data collected from reliable sources such as reports from the
RBI, NPCI, government publications, journal articles, and recent industry reports (2020—-2025).
Relevant statistics on UPI, mobile wallets, NFC payments, and blockchain transactions were
analysed to understand adoption trends and consumer behaviour. Data were interpreted using
descriptive and comparative analysis methods to identify key patterns, challenges, and growth
factors influencing India’s digital payment ecosystem and its shift toward a cash-lite economy.

Growth and Adoption of Mobile Wallets in India

Mobile wallets have become one of the most widely used digital payment instruments in India,
bridging the gap between cash-based and digital transactions. The rapid penetration of
smartphones, affordable mobile data, and increasing trust in fintech platforms have
significantly boosted mobile wallet usage across urban and semi-urban populations. Popular
mobile wallets such as Paytm, PhonePe, Google Pay, and Amazon Pay have played a crucial
role in transforming consumer payment habits. According to the Reserve Bank of India’s
Payment Vision 2025 Report, the volume of prepaid payment instruments (PPIs), which
include mobile wallets, rose by more than 60% between 2020 and 2025. This growth has been
supported by the integration of wallets with UPI, allowing users to make seamless payments
for shopping, utility bills, and peer-to-peer transfers.

In addition, government initiatives such as Digital India and Jan Dhan Yojana have
accelerated financial inclusion, enabling even low-income users to access digital payment
platforms. Rural usage is increasing due to the availability of local-language interfaces and
incentives such as cashback and rewards. Consumer adoption is also driven by the ease of
one-click payments, instant fund transfers, and increased merchant acceptance of QR code-
based transactions. However, challenges remain, including cybersecurity concerns, data
privacy issues, and limited awareness among older and rural populations. Strengthening
encryption standards, digital literacy campaigns, and customer support services can further
enhance trust and long-term adoption.

Expansion of NFC-Based Contactless Payments

NFC technology has revolutionized the retail payment experience by allowing customers to
pay through simple “tap-and-go” methods using contactless cards, smartphones, or wearable
devices. Post-pandemic, the demand for contactless payments has surged due to hygiene
concerns and the need for faster, touch-free transactions. According to data from RBI and
NPCI (2025), the volume of contactless card transactions increased by nearly 150% between
2021 and 2025. The Reserve Bank of India has increased the contactless transaction limit
from ¥ 2,000 to T 5,000 without requiring a PIN, encouraging higher adoption for small-value
retail payments. Banks such as HDFC, ICICI, and SBI have also introduced NFC-enabled
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debit and credit cards, while fintech firms are developing wearable payment solutions—such
as smart rings and watches—to further simplify transactions.

Consumers perceive NFC payments as faster and more secure than traditional
methods because tokenization replaces sensitive card details with digital identifiers. Security
measures such as biometric authentication, dynamic encryption, and near-field range (less
than 4 cm) add to the technology’s trustworthiness. However, widespread adoption still faces
barriers like low NFC terminal penetration in rural areas and limited consumer awareness
outside major cities. To achieve deeper penetration, policymakers and banks must collaborate
to enhance infrastructure readiness, particularly by subsidizing NFC-enabled point-of-sale
(POS) terminals and educating merchants and customers about its benefits.

Emergence of Blockchain-Based and Cryptocurrency Payments

Blockchain technology represents the most disruptive innovation in modern payment systems.
Its decentralized and transparent nature has introduced alternative financial models, including
cryptocurrencies and CBDCs. In India, cryptocurrency usage remains limited due to strict
regulations—such as a 30% tax on profits and 1% TDS on transfers—but interest among tech-
savvy consumers and investors continues to grow.

Meanwhile, the Reserve Bank of India’s e¥ (Digital Rupee) pilot project has gained
momentum, with over 6 million users and 3 lakh merchants participating by 2025. The digital
rupee aims to combine the reliability of fiat currency with the efficiency of blockchain
technology, offering faster settlement, offline payment capability, and traceable transactions.
Although adoption is still in its infancy, blockchain payments hold promise for cross-border
transactions, smart contracts, and remittance services. Increased public awareness, clear
regulatory frameworks, and robust cybersecurity mechanisms are vital to ensuring responsible
use and wider acceptance of blockchain-based payments in the coming years.

Table 1: Trends in Digital Payment Adoption in India

UPI Transactions Moblle Wallet NFC Transactions Blockchain/CBDC
Year (Billion) Users (Million) Users
(Million) (Million)
2020 2.2 180 120 0.1
2021 4.5 250 180 0.5
2022 7.8 310 260 1.2
2023 12.1 370 320 2.5
2024 17.6 430 410 4.0
2025 20.0 480 500 6.0

Sources: RBI, NPCI, and Industry reports (2020-2025)

Above Table: 1 illustrates the rapid growth of digital payment adoption in India from
2020 to 2025. UPI transactions surged from 2.2 billion in 2020 to 20 billion in 2025, highlighting
India’s shift toward a cashless economy. Mobile wallet users increased from 180 million to 480
million, showing expanding consumer trust and convenience. NFC-based contactless
transactions grew more than fourfold, from 120 million to 500 million, driven by tap-and-go
technology. Meanwhile, blockchain and CBDC users rose from 0.1 million to 6 million,
reflecting growing interest in digital currencies and the successful rollout of the eX (Digital
Rupee) pilot.
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Convenience and Accessibility

Convenience remains the most influential factor driving consumer preference for digital
payments. The simplicity and speed of transactions through mobile wallets, NFC-based cards,
and UPIl-integrated applications have made digital transactions part of daily life. Users can
make payments instantly without the need to carry cash or visit banks, reducing the time and
effort associated with traditional payment methods.

According to NPCI data (2025), over 450 million active UPI users in India conduct
more than 20 billion transactions monthly, highlighting a major behavioural shift toward digital
convenience. Mobile wallets like Paytm, PhonePe, and Google Pay have integrated value-
added features such as bill payments, QR code scanning, and cashback offers, further
attracting consumers. The interoperability between wallets and bank accounts through UPI has
enhanced ease of use, enabling seamless transactions across different platforms.

Rural adoption has also increased due to the government’s initiatives under the Digital
India Mission, promoting awareness and internet access. However, connectivity issues and
digital illiteracy in remote areas still limit full accessibility. Nonetheless, the growing use of
affordable smartphones and widespread 4G/5G connectivity continue to close this gap.

Trust and Security Perception

Trust and perceived security are crucial determinants of consumer adoption in digital payment
systems. Consumers are more likely to use digital platforms when they believe their financial
and personal data are secure. The introduction of two-factor authentication, biometric
verification, and tokenization has significantly improved the security framework of digital
transactions.

Contactless (NFC) payments have grown steadily because they are not only faster but
also reducing physical contact and fraud risks through tokenized transactions. Similarly,
blockchain technology, used in cryptocurrencies and Central Bank Digital Currency (e ),
ensures transparency and immutability, strengthening user confidence in digital systems.

However, cybersecurity threats such as phishing, fake apps, and data breaches
continue to challenge consumer trust. The RBI and National Cyber Security Centre have
emphasized public awareness campaigns on safe digital payment practices. The RBI’'s Digital
Payments Index, which rose from 465.33 in September 2024 to 493.22 in March 2025,
indicates not only quantitative growth but also qualitative improvement in system security and
user confidence.

Financial institutions and fintech companies now invest heavily in encryption
technologies, fraud detection systems, and customer grievance redressal mechanisms to
enhance security. Ultimately, sustained trust depends on the user's perception of system
reliability, transparency, and regulatory protection.

Regulatory Awareness and Policy Framework

Consumer preference is also shaped by awareness of government regulations, data protection
policies, and grievance mechanisms. The RBI, NPCI, and Ministry of Electronics and
Information Technology (MeitY) play central roles in setting guidelines for digital transactions.
Policies promoting interoperability, Know Your Customer (KYC) compliance, and data privacy
have built confidence among users and merchants.

For example, the Prepaid Payment Instruments (PPI) interoperability mandate allows
users to transfer funds between different wallet providers via UPI, enhancing user flexibility.
Furthermore, India’s regulatory framework for Virtual Digital Assets (VDAs)—which imposes a
30% tax on cryptocurrency gains and 1% TDS on transfers—reflects the government’s
cautious yet progressive approach toward blockchain-based payments.

The Digital Personal Data Protection Act (2023) also strengthens user rights by
ensuring that personal data shared during transactions is protected and used responsibly.
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Such measures increase consumer confidence, especially among those previously hesitant to
adopt digital systems.

Table 2: Key Factors Influencing Consumer Preference for Digital Payment Systems

Impact on
Factor Description Consumer Examples/indicators
Preference
Easy, instant, and High — boosts daily Over 20 billion UPI
Convenience & cashless transactions usage and . .
- . transactions monthly; 450M
Accessibility through mobile and consumer .
. - active users.
contactless platforms. satisfaction.
Data protection, Very High - Tokenization, biometric
. authentication, and essential for I ’
Trust & Security . . verification, two-factor
fraud prevention sustained user L
; . authentication.
mechanisms. adoption.
Understanding of Moderate to High — RBI NPCI and MeitY
Regulatory government policies, increases user initiétives- ‘Di ital Personal
Awareness KYC norms, and user confidence and Data Prot,ect%n Act (2023)
protection laws. participation. )
Consumer ability to Moderate — affects Government diaital literac
Technological use apps, NFC, and adoption in rural roarams: widegr smart hoyne
Literacy blockchain platforms and semi-urban ﬁsag o ’ P
effectively. areas. ge.
Incentives & Cashback, discounts, Moderate — Paytm, PhonePe, and
Rewards and reward points from | promotes short- Google Pay promotional
service providers. term engagement. campaigns.

Source: Compiled from RBI, NPCI, and MeitY Reports (2023-2025)

Above Table: 2 presents the major factors influencing consumer preference for digital
payment systems in India. It highlights how convenience and accessibility have the highest
impact, as users increasingly prefer instant and cashless transactions through mobile and
contactless platforms, supported by over 20 billion monthly UPI transactions. Trust and
security also play a critical role, with tokenization and biometric verification ensuring safe
payments. Regulatory awareness and technological literacy further enhance user participation,
especially through RBI and MeitY initiatives. Lastly, incentives and rewards offered by payment
platforms act as short-term motivators that attract new users and encourage usage across
different demographics.

Digital Payment Technologies and Financial Inclusion

Financial inclusion has been a key developmental goal of the Indian government, aiming to
ensure that every citizen has access to affordable financial services. The emergence of digital
payment technologies—notably mobile wallets, UPI, NFC payments, and blockchain
systems—has significantly enhanced financial accessibility, particularly among previously
underserved and rural populations. According to the RBI-DPI, digital adoption rose from
465.33 in September 2024 to 493.22 in March 2025, reflecting an increasing reach of digital
financial services.

Mobile wallets such as Paytm, PhonePe, and Google Pay have been instrumental in
bridging the gap between traditional banking and unbanked citizens. These platforms allow
users to store funds digitally, pay bills, and transfer money seamlessly through smartphones.
The integration of mobile wallets with the Unified Payments Interface (UPI) further
strengthened their utility by enabling interoperability with banks and merchants. This has
greatly contributed to the inclusion of low-income groups, street vendors, and small business
owners who previously relied heavily on cash transactions.
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The Digital India initiative, launched in 2015, and the introduction of Jan Dhan Yojana
accounts created a foundation for digital transactions by linking bank accounts with Aadhaar
and mobile numbers. This triad—bank, Aadhaar, and mobile (JAM)—has become the
backbone of financial inclusion. As per government data, over 510 million Jan Dhan accounts
have been opened by 2025, and nearly 70% of them are active in digital transactions,
indicating that citizens are increasingly integrating into the digital economy.

The Shift Toward a Cash-Lite Economy

The adoption of digital payment methods has also driven India’s steady transition toward a
cash-lite economy, where digital transactions are preferred over cash. The COVID-19
pandemic acted as a significant catalyst in accelerating this shift, as hygiene concerns and
social distancing norms made contactless payments more appealing.

Contactless payments using NFC (Near-Field Communication) technology have
gained momentum in urban centers, where customers can complete payments with a simple
tap of a card, phone, or smartwatch. The introduction of tokenization and biometric verification
systems by the Reserve Bank of India has also enhanced the security of contactless
transactions. Fintech companies like NPCI, Visa, and Mastercard have expanded the
availability of NFC-enabled terminals, making digital payments faster and safer.

Table 3: Growth of Digital Payment Modes

UPI Transactions Mobile Wallet NFC/Contactless Value of Digital
Year (in billions) Transactions Payments Transactions
(in billions) (in millions) (% Lakh Crore)
2021 38.7 5.2 450 85.0
2022 74.0 7.8 720 135.4
2023 120.5 9.6 1,050 185.3
2024 160.9 11.3 1,540 230.8
2025 200.3 13.2 2,120 275.6

Source: RBI, NPCI, and industry reports (2021-2025)

The above Table: 3 clearly shows that UPl has emerged as the dominant digital
payment platform, with transactions growing from 38.7 billion in 2021 to over 200 billion in
2025. This exponential increase signifies strong consumer trust, ease of use, and widespread
merchant acceptance. Mobile wallets and NFC payments have also demonstrated consistent
growth, though at a relatively moderate pace compared to UPI. Collectively, these systems
have reduced dependency on physical cash and promoted the use of digital transactions even
in semi-urban and rural regions.

Another significant development is the introduction of the CBDC- e B, which aims to
complement existing payment systems. The retail pilot project launched by the RBI in 2022
has expanded to over 6 million users by 2025. The eX facilitates faster and traceable digital
transactions without requiring a traditional bank intermediary, thereby promoting transparency
and reducing transaction costs. This initiative marks an important step toward a fully digital
monetary framework that could further support India’s cash-lite ambition.

Impact on Economic Efficiency and Financial Behaviour

The shift toward digital payments has not only enhanced financial inclusion but also improved
economic efficiency. Digital transactions reduce cash handling costs, improve tax compliance,
and foster transparency in financial flows. The government’s Digital Payments Mission and
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Bharat Bill Payment System (BBPS) have streamlined bill payments, while digital platforms
have made credit more accessible to small businesses through digital footprints and
transaction histories.

Moreover, digital payments have encouraged responsible financial behaviour by
promoting tracking of expenses and encouraging savings through micro-investment features
available in several wallet apps. The data generated from digital transactions have also
enabled the growth of fintech-based credit scoring models, allowing underserved individuals
and microenterprises to access loans without traditional collateral.

However, challenges remain in achieving universal adoption. Cybersecurity threats,
lack of digital literacy, and connectivity issues in remote areas can impede progress. The
government and regulatory bodies continue to work on strengthening cybersecurity
frameworks, enforcing consumer protection laws, and promoting digital awareness through
campaigns such as “Digital Saksharta Abhiyan” (DISHA).

Digital payment technologies have profoundly impacted India’s financial landscape,
promoting financial inclusion, reducing cash dependency, and supporting the vision of a cash-
lite, transparent, and inclusive economy. UPI, mobile wallets, NFC, and blockchain-based
systems collectively demonstrate the strength of India’s digital infrastructure and the readiness
of its consumers to embrace innovation. Continued focus on improving security,
interoperability, and literacy will ensure sustained progress toward a future-ready financial
ecosystem that empowers all citizens.

Discussion

The study reveals that India’s digital payment ecosystem has transformed rapidly, driven by
innovations such as mobile wallets, NFC-based contactless payments, and blockchain
technologies. These systems have enhanced financial inclusion, convenience, and economic
transparency, positioning India as a global leader in digital finance.

Mobile wallets like Paytm, PhonePe, and Google Pay have revolutionized payment
behaviour by enabling fast, secure, and convenient transactions. Integrated with UPI, they
allow interoperability between banks and merchants, increasing accessibility for both urban
and rural populations. The number of mobile wallet users grew from 180 million in 2020 to
nearly 480 million in 2025, reflecting widespread consumer acceptance. However, concerns
about cybersecurity and data privacy remain key challenges.

NFC-based contactless payments have also surged, especially after the COVID-19 pandemic,
as consumers prefer touch-free and quick transactions. RBI data show that contactless transactions rose
by over 150% between 2021 and 2025. Enhanced by tokenization and biometric verification, NFC
payments are viewed as secure and convenient, though adoption is still limited in rural regions due to low
terminal availability and digital literacy gaps.

Blockchain technology and the Central Bank Digital Currency (eX) represent India’s
step toward decentralized finance. With over six million users by 2025, the eX demonstrates
potential for faster, transparent, and traceable transactions. Meanwhile, cryptocurrency
adoption remains restricted by regulation, but blockchain’s transparency has strengthened
trust in digital systems.

Overall, consumer adoption is influenced by convenience, trust, security, and
awareness. UPI’s surge from 2.2 billion transactions in 2020 to 20 billion in 2025 highlights a
national shift toward a cash-lite economy. Yet, challenges such as cybersecurity threats, digital
illiteracy, and infrastructure gaps persist. Sustaining growth requires stronger regulation, public
education, and improved digital infrastructure to ensure inclusive participation in India’s
evolving digital financial ecosystem.

Conclusion

The study reveals that India’s digital payment ecosystem has emerged as a global benchmark
for innovation, inclusion, and financial modernization. The integration of mobile wallets, NFC-
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based contactless payments, and blockchain technologies, supported by the UPI, has made
financial transactions faster, more secure, and more accessible across all segments of society.
These technological advancements have enhanced transparency, promoted financial
inclusion, and significantly accelerated India’s transition toward a cash-lite and digitally
empowered economy. The introduction of the eX (Digital Rupee) represents a major milestone
in India’s financial evolution, showcasing the country’s preparedness to adopt blockchain-
based monetary systems for efficient, transparent, and traceable transactions. Despite this
progress, challenges such as cybersecurity risks, rural infrastructure limitations, and digital
literacy gaps continue to impede universal adoption. To ensure sustained growth, India must
focus on strengthening cybersecurity frameworks, expanding NFC-enabled infrastructure,
promoting digital literacy, and enforcing robust data protection policies. With continued
government support, regulatory clarity, and growing public trust, India is well-positioned to
establish a secure, inclusive, and future-ready digital financial ecosystem that will drive
sustainable economic growth and global leadership in digital payments.
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