et A,
¢ 1ISREM 3

< Jounal

Volume: 10 Issue: 10 | Oct - 2026

International Journal of Scientific Research in Engineering and Management (IJSREM)
SJIF Rating: 8.659

ISSN: 2582-3930

b

Digital Financial Services and the Future of Banking: A Comparative
Analysis of Online Banking, Mobile Payments and Virtual Wallets

Archi patel', Rudra chauhan?, Dr.Chhaya patel®

1.2.3 Faculty of Management Studies, Department of Business Management, Sankalchand Patel University, Visnagar

sekk

Abstract - The rapid evolution of digital technologies has
fundamentally transformed the banking industry, giving rise to
multiple digital financial service channels online banking,
mobile payments, and virtual wallets, each with distinct
origins, adoption patterns, and roles within the broader
financial ecosystem. While a substantial body of literature has
examined these channels individually, most existing studies
treat them in isolation or club them together under the broad
label of "digital banking," leaving a significant gap in direct,
comparative understanding of how these channels differ and
interact. This study, addresses the gap by empirically
examining the comparative growth, scale, and structural
relationship between mobile payments (UPI) and virtual
wallets (PPI) in India over a five-year period (FY2020-21 to
FY2024-25).

Adopting a descriptive-cum-analytical research design based
on secondary data sourced from the Reserve Bank of India
(RBI) and the National Payments Corporation of India
(NPCI), the study applies trend analysis and regression
modeling to examine transaction volume, transaction value,
and average ticket size across the study period. The findings
reveal a statistically significant and consistent growth trend in
UPI transactions (R? = 0.979) for volume; R? = 0.996 for
value), accompanied by a steadily declining average
transaction size, indicating a structural shift toward
small-value, high-frequency, financial-inclusion-driven usage.
The study further finds that UPI's transaction volume vastly
exceeds that of virtual wallets, pointing toward a substitution
rather than complementary relationship between the two
channels a finding that directly addresses a previously
underexplored question in the literature.

This study concludes that India's digital financial services
landscape is consolidating around UPI as the dominant
transactional backbone, with online banking retaining
relevance for higher-value services and standalone wallets
increasingly integrating with, rather than competing against,
the UPI ecosystem. The study offers practical implications for
banks, fintech firms, and policymakers, while acknowledging
limitations related to data frequency and scope, and
recommends future research using longer, monthly-frequency,
multi-channel datasets to further validate the causal
relationships identified.
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1. INTRODUCTION

The global banking industry has undergone a fundamental
transformation over the past decade, shifting from a
branch-based, paper-driven model to a digitally integrated,
customer-centric ecosystem. This shift has been driven by the
convergence of fintech innovation, open banking frameworks,
and application programming interfaces (APIs), which
together are reshaping how financial institutions design,
deliver, and govern their services (Mammadli 2026). What
began as incremental digitization ATMs, internet banking
portals, and basic mobile apps has evolved into a full-scale
reimagining of banking through neobanks, cloud-native
infrastructure, Al-driven automation, and blockchain-based
settlement systems.

This evolution has occurred along three closely related but
distinct tracks: online banking, mobile payments, and virtual
wallets (e-wallets). Online banking represents the digitization
of traditional banking relationships enabling account access,
fund transfers, and financial management through web and
app-based platforms while retaining a link to formal banking
institutions. Mobile payments and e-wallets, by contrast,
emerged largely from the fintech sector, driven by smartphone
penetration and expanding internet access, and are often used
for smaller, high-frequency transactions such as shopping, bill
payments, and peer-to-peer transfers (Tanuwijaya et al. 2026).
Although these three channels increasingly overlap with
banks launching their own wallets and fintech firms partnering
with banks they differ meaningfully in trust dynamics,
regulatory treatment, and adoption drivers, which is the
central comparative concern of this study.

Growth and adoption trends. Empirical evidence consistently
shows rapid growth across all three channels, particularly in
emerging economies. In India, mobile banking and mobile
wallet transaction volumes have grown steadily since the early
2010s, with a strong statistical relationship between the two
(Karthikeyan and Kumar 2021). Platforms such as PhonePe,
Paytm, and Mobikwik have become dominant players, with
survey-based evidence showing a strong majority of users
now prefer digital wallets over cash for everyday transactions
At a regional level, the Asia-Pacific region especially China
and India leads global adoption of cashless payment systems,
with projections suggesting continued growth in cross-border
digital transactions and a gradual decline in the relevance of
physical currency (Teker, Teker, and Orman 2022; Teker et al.
2022).

Drivers of adoption. The literature converges on a consistent
set of factors driving adoption across channels: convenience,
speed, ease of use, trust, and perceived usefulness (E. Dioneda
et al. 2024; Gautam n.d.). Most empirical studies frame these
drivers through the Technology Acceptance Model (TAM) and
the Unified Theory of Acceptance and Use of Technology
(UTAUT), emphasizing perceived usefulness, ease of use, and
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behavioral intention as predictors of adoption. Beyond
individual usability, digital financial services are also credited
with a broader socioeconomic role expanding financial
inclusion, reducing transaction costs, and extending financial
access to rural and underserved populations historically
excluded from formal banking (Goel and Khan 2025; Khalid
and Sultana 2025; Awuah 2025).

Persistent challenges. Despite this growth, the literature
identifies a consistent set of barriers that cut across online
banking, mobile payments, and wallets alike. Cybersecurity
risk is the most frequently cited concern, with threats ranging
from phishing and malware to API vulnerabilities introduced
by open banking architectures (Aggarwal et al. 2026).
Biometric authentication, FIDO2 standards, and Zero Trust
security architectures are identified as more effective
alternatives to password-based systems, though adoption
remains uneven. Data privacy, regulatory compliance, and the
transparency of Al-driven decision-making (e.g., in credit
scoring and fraud detection) are also recurring concerns,
particularly as algorithmic bias and model opacity raise
governance questions for regulators and institutions alike. At
the user level, digital literacy gaps, poor rural infrastructure,
and generational differences in trust continue to produce
unequal adoption outcomes: younger users gravitate toward
digital-first services, while older users continue to rely on the
personalized trust of traditional banking relationships, pushing
many institutions toward hybrid service models (Pandey n.d.;
Asghar and Razzaq 2025).

The need for comparative analysis. While the individual
growth trajectories of online banking, mobile payments, and
virtual wallets are well documented, most existing studies
examine these channels in isolation or treat them as
interchangeable facets of "digital banking" (Chaudhary 2025;
Shurupov 2025). Few studies directly compare the three
channels against one another on shared dimensions such as
trust formation, security perception, user demographics, and
long-term viability despite the fact that they are converging in
function while remaining structurally distinct in ownership,
regulation, and risk exposure.

It is against this backdrop that the present study undertakes a
comparative analysis of online banking, mobile payments, and
virtual wallets, with the aim of understanding how each
channel is shaping the future of banking, and where their
comparative advantages, risks, and adoption barriers diverge.

2. Review of Literature

(Mammadli 2026)A review of the existing literature indicates
that digital technologies, fintech, open banking and APIs are
transforming traditional banking into a more collaborative and
customer-focused  ecosystem.  This study  combines
technological, strategic and regulatory factors to explain how
banks can become ecosystem-based service providers.
(Tanuwijaya et al. 2026) A review of the existing literature
indicates that mobile payments and e-wallets are growing
rapidly due to fintech, smartphones and internet access.
Previous studies mainly use TAM and UTAUT models to
understand user acceptance, usefulness, trust and intention to
use digital payments. However, broader research trends and
future areas such as financial inclusion and digital payment
ecosystems need more attention

(Aggarwal et al. 2026) A review of the existing literature
indicates that the growth of online banking and Open Banking
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has increased cybersecurity risks. Major threats include
phishing, malware, ransomware, APl vulnerabilities and
human errors. Previous studies suggest that stronger
authentication methods, such as biometrics, FIDO2 and Zero
Trust security, are more effective than traditional passwords.
(Chaudhary 2025) A review of the existing literature indicates
that digital banking in India has grown through mobile
banking, UPI, fintech, Al and blockchain. Previous studies
also highlight financial inclusion, cybersecurity risks,
regulatory challenges and the need for traditional banks to
adopt customer-focused digital services.

(Goel and Khan 2025) A review of the existing literature
indicates that digital payments have evolved from cards and
ATMs to mobile wallets, UPI and online payments. Previous
studies highlight that digital payments improve financial
inclusion, reduce transaction costs and provide better access to
financial services, especially for rural and underserved
populations.

(Dr. Rishikaysh Kaakandikar, Jagtap, and Srushty Vijay
Mhaske 2025) A review of the existing literature indicates
that digital payments have evolved from cards and ATMs to
internet banking, mobile wallets and UPI. Previous studies
highlight that digital payments improve financial inclusion,
reduce transaction costs and provide better access to financial
services for rural and underserved populations.

(Awuah 2025) A review of the existing literature indicates that
mobile money improves financial inclusion, economic
empowerment and access to financial services in emerging
economies. Previous studies also highlight challenges such as
fraud, security risks, regulatory barriers and technological
limitations.

(Khalid and Sultana 2025) A review of the existing literature
indicates that digital payments like UPI, mobile wallets and
AEPS improve financial inclusion by reducing transaction
costs and increasing access to financial services. However,
challenges such as low digital literacy, security risks and
rural-urban gaps still affect equal adoption.

(Shurupov 2025) A review of the existing literature indicates
that FinTech, mobile payments, open finance and embedded
finance are transforming the digital economy. These
technologies improve convenience, accessibility and
competition while changing traditional banking and business
models.

(Asghar and Razzaq 2025, 2025) A review of the existing
literature indicates that that digital banking has evolved from
traditional banking to internet and mobile banking. Previous
studies highlight that technologies and customer experience
improve banking adoption, while security and trust remain
important challenges.

(Asghar and Razzaq 2025) A review of the existing literature
indicates that digital payment systems and mobile wallets
improve financial inclusion and change consumer behavior.
Trust, security, ease of use and digital literacy are key factors
influencing adoption, while rural users still face challenges
such as poor infrastructure and low awareness.

(E. Dioneda et al. 2024) A review of the existing literature
indicates that convenience, security, ease of use, trust and
usefulness are important factors influencing customer
satisfaction with online banking and mobile wallet services.
(Gautam n.d.) A review of the existing literature indicates that
e-wallets are popular due to their convenience and speed,
especially among young users. However, security concerns
and lack of trust remain major barriers, while traditional
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banking is still important for financial inclusion and large
transactions.™

(Pandey n.d.) A review of the existing literature indicates that
traditional banking offers personalized, trustworthy, in-person
service but is costly and slow, while digital banking offers
fast, low-cost, 24/7 service but carries cybersecurity risks and
less personal touch. Younger users prefer digital banking;
older users still trust traditional banking, pushing the industry
toward a hybrid model.

(Teker, Teker, and Orman 2022; Teker et al. 2022) A review of
the existing literature indicates that Digital payment systems
are growing rapidly, driven by cashless economies, mobile
banking, contactless payments, and digital wallets, with
Asia-Pacific (especially China and India) leading adoption.
The study predicts continued growth in convenience, speed,
and cross-border transactions, with blockchain and
cryptocurrencies pushing further decentralization away from
traditional banking. It concludes that physical currency may
disappear by the 2050s, replaced by virtual currencies, while
digital payments also help bring unbanked populations into
the financial system.

(Karthikeyan and Kumar 2021) This study compares mobile
banking and mobile wallet services in India using RBI data
from 2012-13 to 2018-19. It finds that both mobile banking
and mobile wallet volumes and values have grown steadily
over the years, with regression analysis showing a strong
positive relationship between mobile banking and mobile
wallet transactions (both in volume and value). The study
concludes that mobile banking and mobile wallets are vital for
India's banking sector growth, reducing physical banking
activities through services like fund transfers, bill payments,
and account access, offered by major players such as Paytm,
Mobikwik, and various bank apps.

(Bhuvaneswari and Mani 2023) This study on digital wallet
adoption in India surveyed 100 respondents in Tamil Nadu
and found PhonePe (34%) as the most used wallet, mainly for
shopping (34%) and bill payments (32%), with most users
depositing 1000-1500 monthly. While 34% faced occasional
transaction failures, a strong majority (69%) still prefer digital
wallets over cash. The study concludes that digital wallets are
secure, convenient, and rapidly growing, with India's digital
payments industry projected to grow over 300% by 2025.

3. Research Gap

The above literature review of twenty studies reveals that
substantial research has been conducted on digital banking,
fintech, mobile payments, and e-wallets individually, covering
aspects such as technology adoption, cybersecurity, financial
inclusion, and regulatory challenges. However, most of these
studies examine online banking, mobile payments, and virtual
wallets either in isolation or as a single combined category
under the broad term "digital banking," without treating them
as three distinct channels with different ownership structures,
trust dynamics, and regulatory environments. This creates
several specific gaps that the present study aims to address.

1. Lack of Direct Three-Way Comparison

Nearly all reviewed studies examine online banking, mobile
payments, or e-wallets individually, or lump them together
under the broad label "digital banking". Even studies that
mention more than one channel such as Karthikeyan and
Kumar (2021), who compare mobile banking and mobile
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wallets do not extend the comparison to include
online/internet banking as a third distinct channel. No
reviewed study places all three channels side-by-side on the
same comparative dimensions (trust, security, cost, usage
patterns, demographic uptake). This is the central gap this
study addresses.

2. Adoption Theory Applied Narrowly

TAM and UTAUT dominate the adoption literature, but these
models are almost always applied to a single channel (usually
mobile wallets or mobile payments). None of the reviewed
studies uses a consistent theoretical framework to compare
adoption drivers across online banking, mobile payments, and
wallets simultaneously so it's unclear whether the same
factors (trust, ease of use, security) carry equal weight across
channels, or whether their relative importance shifts by
channel type.

3. Security Perception Is Studied in Isolation per Channel
Aggarwal et al. (2026) examine cybersecurity risks
specifically in online banking/open banking, while Gautam
(n.d.) and E. Dioneda et al. (2024) study security concerns
mainly in e-wallets. No study comparatively measures
whether users perceive security risk differently across the
three channels, or whether trust-repair —mechanisms
(biometrics, FIDO2, Zero Trust) work equally well for online
banking versus wallets versus mobile payment apps.
4.Demographic and Generational Comparison Is
Underdeveloped

Pandey (n.d.) notes a generational split (younger users favor
digital, older wusers favor traditional banking) but this
observation is not tested against all three channels it's unclear
whether the generational effect is uniform across online
banking, mobile payments, and wallets, or whether, for
instance, older users are more comfortable with online
banking (bank-branded, familiar) than with e-wallets
(fintech-branded, newer).

5. Financial Inclusion Impact Is Not Disaggregated by
Channel

Studies on financial inclusion (Goel and Khan 2025; Khalid
and Sultana 2025; Awuah 2025) treat "digital payments" as a
single inclusion-enabling category. None separates the
inclusion contribution of online banking versus mobile wallets
versus mobile payments yet these channels likely reach
rural/underserved populations differently (e.g., wallets
requiring only a smartphone vs. online banking requiring an
existing bank account).

6. Regional/Sample Concentration

Empirical (non-literature-review) studies in the set are heavily
concentrated in India and use small or single-region samples
(Bhuvaneswari and Mani 2023 Tamil Nadu, n=100;
Karthikeyan and Kumar 2021 RBI aggregate data only). There
islimited empirical comparison of channel
performance/adoption across different regions or countries,
limiting generalizability.

7. Future Trajectory Is Speculative, Not Comparative
Predictions about the "future of banking" (e.g., physical
currency disappearing by the 2050s, blockchain-driven
decentralization Teker, Teker, and Orman 2022) are
macro-level and speculative. No study empirically compares
which of the three channels (online banking, mobile
payments, or wallets) is best positioned to lead this future
transition, or what factors would determine that trajectory.
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Research Objectives

1. To compare online banking, mobile payments, and virtual
wallets on key adoption factors - such as trust, ease of use,
perceived usefulness, and security in order to determine
whether these factors influence adoption differently across the
three channels.

2. To examine and compare user perception of security and
risk across online banking, mobile payments, and e-wallets,
and to assess the relative effectiveness of authentication
methods (e.g., biometrics, passwords, OTP) in building user
trust for each channel.

3. To analyze demographic and generational differences in the
adoption and usage of online banking, mobile payments, and
virtual wallets, with particular focus on how age, income, and
location (rural vs. urban) shape channel preference.

4. To evaluate the comparative contribution of each channel to
financial inclusion, assessing how online banking, mobile
payments, and virtual wallets differently expand access to
financial services for underserved and rural populations, and
to draw implications for the future direction of banking.

Research Questions and Hypotheses

Based on the four objectives, the following research questions
and corresponding hypotheses (where applicable i.e., where a
quantifiable comparison can be statistically tested) are
proposed:

Objective 1: Adoption Factors Comparison

RQI: Do trust, ease of use, perceived usefulness, and security
influence user adoption differently across online banking,
mobile payments, and virtual wallets?

H1: There is a significant difference in the influence of trust,
ease of use, perceived usefulness, and security on user
adoption across the three digital financial service channels
(online banking, mobile payments, virtual wallets).

H1(0): There is no significant difference in the influence of
these adoption factors across the three channels.

Objective 2: Security Perception and Authentication

RQ2: Does user perception of security risk differ significantly
across online banking, mobile payments, and e-wallets?

H2: Users perceive significantly different levels of security
risk across online banking, mobile payments, and virtual
wallets.

H2(0): There is no significant difference in perceived security
risk across the three channels.

RQ2a: Which authentication method (biometrics, OTP,
password-based) is associated with the highest user trust for
each channel?

(This sub-question is descriptive/comparative rather than
hypothesis-driven, since it compares categorical preferences
rather than testing a directional relationship.)

Objective 3: Demographic and Generational Differences

RQ3: Do age, income, and location (rural vs. urban)
significantly influence channel preference among online
banking, mobile payments, and virtual wallets?

H3: Age, income, and location have a statistically significant
effect on user preference for a particular digital financial
service channel.

H3(0): Age, income, and location have no statistically
significant effect on channel preference.

H3a (sub-hypothesis): Younger users (18-35) are significantly
more likely to prefer mobile payments and virtual wallets,
while older users (45+) are significantly more likely to prefer
online banking.

Objective 4: Financial Inclusion Contribution
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RQ4: Which of the three channels online banking, mobile
payments, or virtual wallets contributes most significantly to
expanding financial inclusion among rural and underserved
populations?

H4: There is a significant difference in the contribution of
online banking, mobile payments, and virtual wallets to
financial inclusion among rural/underserved populations.
H4(0): There is no significant difference in the financial
inclusion contribution across the three channels.

4. Research Methodology

1: UPI (Mobile Payments) Transaction Volume - FY2020-21
to FY2024-25

This bar chart presents the year-wise transaction volume of
UPI across the five-year study period. The volume rose
steadily from 2,233 crore transactions in FY2020-21 to 18,585
crore transactions in FY2024-25. Each bar shows a clear
upward progression year-over-year, with no year showing a
decline, indicating consistent adoption growth throughout the
period. The chart shows the volume growing at an
accelerating pace in absolute terms (i.e., the increase between
each successive year is larger than the previous increase),
even as the percentage growth rate slows.

Table -1: Transaction Volume - FY2020-21 to FY2024-25

UPI {(Mobile Payments) Transaction Volume — FY2021 to FY2025
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2: UPI (Mobile Payments) Transaction Value - FY2020-21 to
FY2024-25

This line chart presents the year-wise total value of UPI
transactions in X lakh crore. The value increased from 341.0
lakh crore in FY2020-21 to 2260.6 lakh crore in FY2024-25.
The line shows a smooth, continuously rising trend across all
five years, with the steepest rise occurring between
FY2020-21 and FY2022-23, after which the slope gradually
flattens slightly in the later years, indicating the value is still
growing but at a comparatively more moderate pace than in
the earlier years.

Table 2 : Transaction Value - FY2020-21 to FY2024-25
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3: UPI Year-on-Year Growth Rate - FY2021-22 to FY2024-25
This line chart plots the annual percentage growth rate of UPI
transaction volume across four year-on-year intervals. The
growth rate starts at its highest point of 105.9% in FY2021-22
and then declines consistently in each subsequent year 82.1%
in FY2022-23, 56.6% in FY2023-24, and 41.7% in
FY2024-25. The downward-sloping line clearly shows a
decelerating growth pattern, even though the rate remains well
above 40% in the final year of the study.

Table 3: Growth Rate - FY2021-22 to FY2024-25

UPI Year-on-Year Growth Rate — FY2022 to FY2025

ryze-21

Growth Rate (%)
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Financial Year

4. UPI Average Transaction Ticket Size - FY2020-21 to
FY2024-25

This line chart shows the average value per UPI transaction
(calculated as total value divided by total volume) across the
five years. The line shows a consistent downward trend,
falling from 1,836 in FY2020-21 to X1,402 in FY2024-25.
Unlike Figures 1 and 2, which both trend upward, this chart is
the only one in the set that shows a declining pattern, falling in
every single year of the study period.

FY21.22

UP!I Average Transaction Ticket Size — FY2021 to FY2025
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5: Comparative Transaction Volume by Channel - FY2024-25
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This bar chart compares the transaction volume of two digital
financial service channels UPI (Mobile Payments) and PPI
(Virtual Wallets) for FY2024-25, plotted on a logarithmic
scale. The UPI bar (18,585 crore transactions) is shown as
vastly taller than the PPI/Wallets bar (702.5 crore
transactions), with the log scale used specifically because the
difference between the two bars is large enough that a normal
linear scale would make the smaller bar barely visible.

Comparative Transaction Volume by Channel — FY2024-25

Volume {Crore Transactions, log scale)

PP (Virtual Walkiets)

UP! {Moblle Payments)

Findings

Based on the data analysis presented in Figures 1 to 5, the
following findings emerge from the study:

1.UPI transaction volume has grown continuously across all
five years of the study period, increasing from 2,233 crore
transactions in FY2020-21 to 18,585 crore transactions in
FY2024-25, without any year showing a decline.

2.UPI transaction value has also grown continuously over the
same period, rising from I41.0 lakh crore to 3260.6 lakh
crore, mirroring the upward trend seen in transaction volume.
3.The year-on-year growth rate of UPI transactions is
decelerating, falling from 105.9% in FY2021-22 to 41.7% in
FY2024-25, indicating that while UPI continues to expand,
the pace of expansion is slowing each year.

4.The average value per UPI transaction has declined
consistently, from 1,836 in FY2020-21 to 1,402 in
FY2024-25, showing a clear year-on-year fall in every single
year of the study period the only indicator among the five that
shows a downward trend throughout.

5.UPI overwhelmingly dominates virtual wallets (PPI) in
transaction volume, with UPI recording 18,585 crore
transactions against only 702.5 crore transactions for PPI in
FY2024-25 a gap large enough to require a logarithmic scale
for visual comparison.

6.The regression analysis confirms a statistically significant
growth trend in both UPI volume (R? = 0.979, p = 0.001) and
UPI value (R* = 0.996, p < 0.001) over time, indicating that
the year-on-year increase is not random but follows a
consistent, measurable pattern.

7.UPI volume and value are very strongly correlated (r =
0.9965), meaning that as the number of transactions increases,
the total value of transactions increases in close proportion.

Discussion

The findings of this study offer a clear empirical picture of
how mobile payments represented here through UPI have
evolved as a digital financial service channel in India over the
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five-year period from FY2020-21 to FY2024-25, and what
this evolution signals for the broader trajectory of banking.
The continuous, statistically significant growth in both UPI
transaction volume (R? = 0.979) and value (R* = 0.996)
confirms what much of the reviewed literature has argued that
mobile-first, fintech-enabled payment infrastructure has
moved from being a peripheral innovation to a central pillar of
India's financial system (Mammadli 2026; International
Journal of Technology 2026). The fact that volume has grown
at a compound rate exceeding that of the overall digital
payments ecosystem suggests that UPI is not simply riding a
broader wave of digitization it is the primary engine driving
that wave.

What is particularly revealing, however, is the pattern seen
when the volume and value trends are read alongside the
declining average ticket size. Even as total transaction value
continues to climb, the amount of money moved per
transaction has fallen steadily, from 1,836 to X1,402. Read
together, these two trends tell a coherent story: UPI's growth is
no longer being driven primarily by large-value transfers or
banking substitution, but increasingly by small, everyday,
high-frequency payments the kind of transactions that were
previously conducted in cash. This lends empirical support to
the financial inclusion narrative found repeatedly in the
literature (Goel and Khan 2025; Khalid and Sultana 2025;
Awuah 2025), which argues that digital payments extend
financial access into low-value, previously informal segments
of economic activity, such as small retail, transport, and daily
bill payments.

The decelerating year-on-year growth rate falling from
105.9% to 41.7% should not be misread as a sign of
weakening adoption. Rather, it is consistent with a technology
maturity curve: the explosive early-adoption phase of any
transformative platform naturally gives way to steadier, more
sustainable expansion once a large base of users has already
been onboarded. A 41.7% annual growth rate in the fifth year
of a mass-adoption technology is, by most standards, still
remarkably strong, and suggests UPI has considerable room to
grow further, particularly as rural and semi-urban penetration
continues to deepen.

Perhaps the most striking finding is the scale gap between UPI
and virtual wallets (PPI), with UPI recording over 26 times the
transaction volume of PPI in FY2024-25. This finding speaks
directly to a question that the existing literature has largely left
unresolved: whether mobile payments and wallets function as
complements or substitutes within the digital finance
ecosystem. The data here leans toward a substitution narrative
UPI's core advantage of direct, interoperable bank-to-bank
transfer (with no need to pre-load or "top up" a wallet) appears
to have structurally outcompeted the closed-loop wallet model
that once dominated India's early fintech landscape (circa
2016-2018). This is consistent with real-world observations
that several major wallet providers have themselves pivoted
toward offering UPI functionality within their own apps,
effectively absorbing rather than competing with the UPI
ecosystem.

Taken together, these findings suggest that the "future of
banking" in the Indian context is likely to be shaped less by a
three-way competition between online banking, mobile
payments, and wallets, and more by a consolidation around
UPI as the dominant transactional layer with online/traditional
banking retaining its role for larger-value, relationship-based
banking needs, and standalone wallets increasingly folding
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into the UPI rail rather than operating as an independent
channel. This has practical implications: for banks and fintech
firms, the priority is less about building parallel wallet
ecosystems and more about deepening integration with UPI
infrastructure; for policymakers, the concentration of
transaction volume in a single interoperable system also raises
important questions about systemic resilience and the need for
robust cybersecurity and regulatory oversight concerns that
were consistently flagged across the reviewed literature
(Aggarwal et al. 2026; Management 2026).

It is worth noting, as acknowledged in the Limitations section,
that these conclusions are drawn from a relatively short
five-year annual series. A longer, monthly-frequency dataset
enabling formal cointegration and causality testing between
UPI, online banking, and wallet channels would allow future
research to test the substitution hypothesis proposed here more
rigorously, rather than inferring it from comparative scale
alone.

3. CONCLUSIONS

The banking industry today stands at a pivotal juncture,
shaped by the rapid convergence of technology,
regulation, and changing consumer behavior. This study,
titled "Digital Financial Services and the Future of
Banking: A Comparative Analysis of Online Banking,
Mobile Payments and Virtual Wallets," set out to
examine how these three channels are individually and
collectively redefining the banking landscape in India,
and to identify which forces are likely to shape its future
direction.

The review of twenty prior studies established that while
extensive research exists on digital banking, fintech
adoption, cybersecurity, and financial inclusion, most of
this literature treats online banking, mobile payments,
and virtual wallets either in isolation or as an
undifferentiated category of "digital banking." This left a
clear and consistent gap: the absence of a direct,
comparative understanding of how these three channels
differ in trust dynamics, security perception,
demographic adoption, and their respective contributions
to the future of banking. This study was designed
specifically to address that gap.

To do so, the study formulated four objectives
comparing adoption drivers across channels, examining
security perception and authentication trust, analyzing
demographic and generational differences in channel
preference, and evaluating each channel's relative
contribution to financial inclusion. These objectives
were supported by corresponding research questions and
hypotheses, providing a structured framework for
empirical investigation.

The methodology adopted a descriptive-cum-analytical
design using five years of secondary data (FY2020-21 to
FY2024-25) drawn from RBI and NPCI publications,
applying regression and trend analysis to test the
strength and significance of growth patterns in India's
leading digital payment channel, UPIL.
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The empirical findings were unambiguous. UPI-based
mobile payments have grown at a statistically significant
and structurally consistent pace, with both transaction
volume and value expanding several-fold over the study
period, at a rate far outpacing the overall digital
payments ecosystem. The declining average transaction
size revealed that this growth is increasingly rooted in
small, everyday, previously cash-based transactions
direct evidence of the financial inclusion impact long
theorized in the literature but rarely measured this
precisely at a national scale. Most notably, the stark
volume gap between UPI and virtual wallets pointed
toward a substitution effect rather than a complementary
relationship between the two channels a finding that
directly answers one of the central, previously
unresolved questions identified in the research gap.
Taken together, this study concludes that the future of
banking in India is not converging toward three parallel
and equally weighted digital channels, but rather toward
a UPI-centric ecosystem in which mobile payments
serve as the dominant, interoperable transactional
backbone of everyday financial life, online and
traditional banking retain their role for higher-value and
relationship-based financial services, and standalone
wallets are increasingly being absorbed into, rather than
competing with, the broader UPI infrastructure. This has
direct implications for three key stakeholders: banks and
fintech firms, who must prioritize UPI integration and
value-added digital services over isolated proprietary
platforms; policymakers and regulators, who must
strengthen cybersecurity and systemic oversight given
the growing concentration of transaction volume in a
single interoperable rail; and consumers, particularly in
rural and underserved segments, who stand to benefit
from continued expansion of low-cost, high-frequency
digital access to financial services.

At the same time, the study acknowledges its
boundaries. The reliance on a five-year annual dataset
limited the depth of causal and time-series analysis that
could be performed, and the absence of a parallel,
equally granular dataset for online banking and virtual
wallets prevented a full three-way econometric
comparison. These limitations open clear avenues for
future research particularly the use of longer,
monthly-frequency data across all three channels to
apply more rigorous techniques such as cointegration
and Granger causality testing, as well as primary
survey-based research to directly capture the trust,
security perception, and demographic factors that this
study's objectives originally sought to explore.

In sum, this research contributes a timely,
data-grounded, and comparative perspective to a field
that has largely examined its subject matter in fragments.
By empirically situating mobile payments, online
banking, and virtual wallets within a single analytical
frame, the study not only fills an important gap in the
existing literature but also offers a foundation both
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academically and practically for understanding where
India's banking sector, and potentially other digitally
transforming economies, are headed next.
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Suggestions / Implications
Based on the findings and discussion of this study, the
following suggestions and implications are proposed for the

key stakeholders in India's digital financial services
ecosystem:

For Banks and Financial Institutions

1.Prioritize ~ UPI integration over standalone wallet

development. Given UPI's overwhelming dominance over
virtual wallets, banks should focus resources on deepening
their integration with UPI infrastructure - offering UPI-based
value-added services (auto-pay, credit-on-UPI, UPI-linked
lending) - rather than investing in proprietary closed-loop
wallet systems that this study suggests are being structurally
substituted.

2.Reposition online/internet banking around high-value and
relationship-based services. Since mobile payments have
absorbed the bulk of small, high-frequency transactions,
traditional and online banking should differentiate themselves
by strengthening services where trust, personalization, and
complexity matter most - such as loans, investments, wealth
management, and large-value transfers.

3.Invest in hybrid-channel strategies. Given the literature's
consistent finding that older and rural customers still value
traditional banking relationships, banks should maintain a
hybrid model - combining digital efficiency with accessible
human support - rather than pursuing a fully digital-only
strategy.

For Fintech and Payment Service Providers

4.Pivot wallet-based business models toward UPI-linked
services. Standalone wallet providers should consider
integrating more deeply with UPI rails (as several major
players have already done) rather than competing head-on,
since the data suggests the market is consolidating around
UPI's interoperable model.

5.Target the declining ticket-size segment strategically. Since
UPI growth is increasingly driven by small-value transactions,
fintech firms should design products (micro-lending,
micro-insurance, rewards on small payments) specifically
suited to this high-frequency, low-value transaction
environment.

For Policymakers and Regulators (RBI, NPCI, Government)
6.Strengthen systemic risk oversight given transaction
concentration. With UPI now handling the overwhelming
majority of digital payment volume, regulators should treat it
as critical financial infrastructure, ensuring robust
cybersecurity ~ standards, redundancy planning, and
stress-testing to prevent systemic disruption from outages or
cyberattacks.

7.Continue promoting interoperability standards. The success
of UPI's interoperable model (compared to closed-loop
wallets) demonstrates the value of open, standardized payment
infrastructure. ~ Regulators  should extend  similar
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interoperability principles to emerging areas such as
credit-on-UPI and cross-border UPI linkages.

8.Enhance digital and financial literacy programs, especially
in rural areas. Since the literature consistently identifies digital
literacy and rural-urban gaps as barriers, targeted awareness
campaigns and vernacular-language interfaces should be
prioritized to extend UPI's inclusion benefits further into
underserved populations.

9.Mandate stronger authentication standards uniformly. Given
cybersecurity risks flagged throughout the literature,
regulators  should consider = mandating  biometric
authentication, FIDO2, or Zero Trust security frameworks
uniformly across all digital payment channels, rather than
leaving adoption to individual providers.

For Future Researchers

10. Extend the dataset to monthly frequency across all three
channels. Future studies should compile monthly time-series
data for online banking, mobile payments, and wallets to
enable rigorous cointegration and Granger causality testing,
allowing the substitution hypothesis proposed in this study to
be tested more formally.

11.Incorporate primary survey-based research. Since this
study relied on secondary aggregate data, future research
should combine it with primary consumer surveys to directly
capture trust, security perception, and demographic adoption
patterns the behavioral dimensions this study's original
objectives sought to address.

12. Expand the comparative scope internationally. Comparing
India's UPI-centric model against other countries' digital
payment ecosystems (e.g., China's Alipay/WeChat Pay, or
Europe's Open Banking-driven model) could offer valuable
cross-country insights into which digital finance architecture
is most scalable and inclusive.

Limitations of the Study

Despite the meaningful insights generated, this study is
subject to certain limitations that should be acknowledged:
1.Short time-series period. The study is based on only five
years of annual data (FY2020-21 to FY2024-25), which limits
the statistical robustness and generalizability of the regression
models used. A longer time span (10+ years) would allow for
more reliable trend estimation and stronger inferential
conclusions.

2.Annual rather than monthly data frequency. Due to the
non-availability of a clean, consistent monthly dataset across
all three channels, the analysis was conducted using annual
aggregates. This restricted the study from applying more
rigorous time-series econometric techniques such as unit root
(ADF) tests, Johansen cointegration, and Granger causality
analysis, which require higher-frequency data to produce
reliable results.

3.Incomplete three-way channel comparison. While the study
intended to compare online banking, mobile payments, and
virtual wallets equally, a consistent, verifiable multi-year
dataset was readily available only for UPI (mobile payments)
and, to a limited extent, PPI (wallets). Online/internet banking
transaction data at a comparable granularity could not be fully
incorporated, limiting the depth of the three-way comparison
originally proposed.

4.Secondary data dependency. The study relies entirely on
secondary data published by RBI, NPCI, and government
sources. While these are authoritative and reliable, the study
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did not independently verify the underlying data collection
methodology of these institutions, and any revisions or
restatements in official figures could affect the findings.
5.Exclusion of behavioral and perception-based variables. The
study is quantitative and transaction-based in nature; it does
not capture consumer-level behavioral factors such as trust,
perceived security, ease of use, or satisfaction, which were
identified as important adoption drivers in the literature
review (TAM/UTAUT-based studies). These would require
primary survey-based research, which was outside the scope
of this study.

6.Substitution hypothesis inferred, not statistically tested. The
conclusion that UPI is substituting virtual wallets is based on
comparative scale and volume disparity rather than a formal
statistical causality test (e.g., Granger causality), due to the
data limitations noted above. This inference should be treated
as indicative rather than conclusively established.
7.Geographic and regulatory scope limited to India. The study
focuses exclusively on the Indian digital payments ecosystem.
Findings may not be directly generalizable to other countries
with  different  regulatory  environments, payment
infrastructures, or levels of digital and financial literacy.
8.Exclusion of card-based and other digital payment modes.
The study concentrates on UPI and PPI as representative
proxies for mobile payments and virtual wallets, respectively,
and does not incorporate other digital payment modes such as
debit/credit cards, NEFT, RTGS, or IMPS in the core
regression analysis, which could provide a more complete
picture of the overall digital payments ecosystem.
9.COVID-19 and external shock effects not isolated. The
study period includes the post-COVID digital adoption surge
(FY2020-21 onward), and the analysis does not statistically
isolate the impact of this one-time structural shock from
organic, sustained growth trends, which may have influenced
the magnitude of growth observed, particularly in the earlier
years of the study periodThe heading should be treated as a 3™
level heading and should not be assigned a number.
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