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Abstract

The global banking sector is undergoing a profound transformation driven by
rapid digitalization, financial technology (FinTech) innovations, and changing consumer
expectations. Neo banks and virtual banking institutions have emerged as significant
disruptors, offering branchless, technology-driven, and customer-centric financial
services. This paper examines the rise of neo banks and virtual banking in the digital
economy with a special focus on India. Using secondary data and analytical methods, the
study evaluates growth trends, technological foundations, impact on traditional banking,
financial inclusion outcomes, and regulatory challenges. The findings indicate that neo
banks enhance operational efficiency, customer convenience, and access to finance,
particularly for millennial, small businesses, and underserved populations. However,
issues related to cybersecurity, regulatory clarity, and sustainable profitability remain
key challenges. The paper concludes with policy and strategic suggestions for
strengthening neo banking ecosystems in the digital economy.

Keywords: Neo Banks; Virtual Banking, Digital Economy, FinTech; Financial Inclusion,
Digital Payments; India

Introduction

The worldwide banking and financial services sector is experiencing significant
changes propelled by swift progress in digital technology, evolving consumer demands,
and the growth of the digital economy. Established physical banking systems are
progressively facing competition from tech-focused financial organizations that utilize
digital platforms to provide banking services more effectively, safely, and accessibly.
Among these advancements, neo banks and virtual banking have surfaced as major
disruptors, transforming the production, delivery, and consumption of financial services
Neo banks, commonly known as digital-only banks, function without any physical
locations and depend solely on mobile apps, online platforms, and cloud technology to
offer services like payments, savings, loans, and investment management. Virtual banking
generally refers to the digital transformation of banking functions and customer
engagement, allowing for smooth, instantaneous, and paper-free financial transactions.
These models provide cost-effectiveness, ease of use, tailored services, and quick
scalability, making them especially appealing to younger clients, small enterprises, and
tech-savvy groups The growth of neo banks and virtual banking is closely associated with
the development of the digital economy, marked by extensive internet access,
Smartphone adoption, big data analysis, artificial intelligence, and platform-driven
ecosystems. Worldwide, FinTech advancements have heightened rivalry in the financial
industry, driving traditional banks to implement digital transformation approaches,
collaborate with FinTech companies, and rethink their service delivery frameworks.
Consequently, the banking environment is transitioning from a focus on institutions to a
focus on customers and frameworks enabled by technology In India, the advancement of
neo banks and virtual banking has been greatly propelled by policy-oriented digital
infrastructure efforts like Digital India, the Jan Dhan—Aadhaar—Mobile (JAM) trinity, the
Unified Payments Interface (UPI), and the rising adoption of Aadhaar-based services. The
Reserve Bank of India has been essential in enhancing payment systems, fostering
financial innovation, and guaranteeing regulatory supervision. The rapid increase in
digital transactions and UPI adoption has fostered a favorable landscape for neo banks to
broaden their influence and aid in financial inclusion, especially for unbanked and under
banked populationsln spite of their swift expansion and possible advantages, neo banks
and virtual banking models encounter various obstacles, such as regulatory ambiguity,
cyber security threats, data privacy issues, and uncertainties about long-term profitability
and sustainability. Furthermore, the degree to which neo banks aid in inclusive growth
and either support or rival traditional banking institutions is still a significant topic of
discussion among academics and policymakers.
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In this context, the current research intends to analyze
the emergence of neo banks and virtual banking
within the digital economy, focusing specifically on
India. Employing secondary data from the Reserve
Bank of India and the World Bank, the research
empirically examines the link between digital
payment infrastructure—especially UPI
transactions—and measures of financial inclusion.
The research aims to connect theoretical
comprehension and practical data, providing valuable
insights for policymakers, regulators, financial
entities, and scholars.

Literature Review

The digital transformation within the
financial industry has garnered significant academic
focus, especially in examining how FinTech
advancements like neo banks and virtual banking are
altering financial intermediation, consumer behavior,
and inclusion results. This literature review integrates
research from various fields concerning the
technological foundations, economic effects, business
models, regulatory obstacles, and financial inclusion
impacts linked to neo banking.

Evolution and Technological Foundations

Initial studies on FinTech highlight the
significance of digital technologies in transforming
the delivery of financial services (Arner, Barberis &
Buckley, 2017; Lee & Shin, 2018). Neo banks are a
segment of digital finance that utilizes cloud
technology, mobile applications, large-scale data
analysis, artificial intelligence, and open banking APIs
to provide banking services without the need for
physical locations (Gomber et al., 2018). This shift is
considered a fundamental aspect of the larger digital
economy, facilitating immediate processing, tailored
product suggestions, automated risk assessment, and
smooth customer on boarding (Vives, 2019; Thakor,
2020).Claessens et al. (2018) contend that digital
platforms lower operational expenses and improve
scalability, enabling neo banks to provide attractive
pricing compared to conventional banks. Luo et al.
(2010) emphasize that trust, facilitated by
technological interfaces, is essential for user adoption,
particularly in mobile and internet banking.

Business Models and Competitive Dynamics

The literature highlights various business
models in the neo banking ecosystem, such as
technology-focused direct banking, banking-as-a-
service (BaaS), and collaboration frameworks with
licensed banks (Sharma & Kukreja, 2022). Zetzsche et
al. (2017) define neo banks as a component of the
“techfin” movement, in which technology firms offer
financial services integrated  into  digital
platforms.Ozili (2018) states that neo banks function
more like platform-oriented business models than
conventional banks, emphasizing modular product
offerings, API-based collaborations, and enhancing
digital user experiences. This has compelled
conventional banks to innovate, quickly embrace
digital platforms, and form strategic partnerships with
FinTech companies (Boot et al., 2021).

Financial Inclusion and Economic Impact

A commonly referenced result of
innovations in digital finance is their ability to
improve financial inclusion. Demirgilig-Kunt et al.
(2018, 2020) observe that digital financial services
greatly enhance account ownership and engagement in
formal financial systems, especially within developing
nations. Sarma and Pais (2011) contend that inclusion
is multidimensional, involving not only access but
also the utilization and quality of financial services.
Numerous empirical studies support the favorable link
between mobile/digital payment systems and
inclusion. Jack and Suri’s (2014) research on Kenya’s
mobile money system illustrates how technology can
reduce transaction costs and enhance access for low-
income groups. In the Indian scenario, RBI and
industry studies indicate that the swift uptake of UPI
is linked to a rise in real-time digital transactions and
greater interaction with financial services (Kumar &
Mohanty, 2021; Reserve Bank of India, 2022).

Regulation, Risk, and Governance

Though digital transformation has increased
accessibility, it has also brought forth new regulatory
and risk challenges. Frost (2020) and the Bank for
International Settlements (2021) explore how FinTech
advancements disrupt conventional risk management
systems, requiring refreshed supervision in cyber
security, operational resilience, and algorithmic
clarity.The scholarly discussion emphasizes the
necessity for regulatory equilibrium—encouraging
innovation while ensuring stability and protecting
consumers (Sahay et al., 2020). Writers like Lee and
Shin (2018) highlight “Regtech” tools as facilitators
of adherence in automated financial systems.
Nonetheless, challenges like data privacy, systemic
risk from technology-induced interconnections, and
differing regulatory frameworks among jurisdictions
persist unresolved (Laeven, Ratnovski & Tong, 2016).

Customer Adoption and Behavioural Factors

Behavioral studies in digital finance indicate
that technology acceptance, ease of use perceptions,
and trust affect the adoption rates of digital banking
services (Luo et al., 2010; Ozili, 2018). The UPI
ecosystem in India is often referenced as a prime
instance of how user experience design, network
effects, and interoperability standards can drive
widespread adoption (World Bank, 2023).

Moreover, socio-economic research shows
that digital literacy and focused financial education
greatly improve the adoption of digital financial
products within rural, low-income, and elderly
communities (Bansal & Singh, 2022).

Gaps and Future Research Directions

Although the literature is extensive, there are
still some gaps. Few empirical studies investigate the
long-term viability and profitability of neo banks
compared to traditional banks (Boot et al., 2021). A
more detailed examination is required regarding risk
behavior in digital banking, the varying effects of
digital finance on micro-enterprises compared to
individual users, and how new technologies such as
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block chain and decentralized finance (DeFi) will
merge with neo banking platforms

Objectives of the Study

The present study is undertaken with the following

specific objectives:

1. To examine the concept and evolution of neo
banks and virtual banking in the digital economy.

2. To analyse the growth of digital banking and neo
bank models in India.

3. To study the role of neo banks and virtual
banking in promoting digital payments and
financial inclusion.

4. To empirically examine the relationship between
digital payment infrastructure (UPI transactions)
and digital account penetration using RBI and
World Bank data.

5. To assess the impact of neo banks and virtual
banking on traditional banking systems.

6. To identify the major challenges, risks, and
regulatory issues faced by neo banks.

7. To suggest policy measures and strategic
recommendations for the sustainable growth of
neo banks in the digital economy.

Research Methodology

1. Research Design

Descriptive and analytical research design based on

secondary data.

2. Data Sources

e Academic journals and books on digital banking
and FinTech

e Reports from the Reserve Bank of India (RBI),
World Bank, BIS

e Industry reports by FinTech associations and
consulting firms

e  Published case studies of Indian and global neo

banks

Tools of Analysis

Trend analysis

Comparative analysis

Tabular and graphical interpretation

. Scope and Limitations

The study focuses on global trends with emphasis on

India. Reliance on secondary data and rapid

technological change are key limitations.

~ 0 0o o W

Analysis and Discussion

The analysis and interpretation presented in
this section are directly aligned with the stated
objectives of the study. Each subsection empirically
and conceptually addresses the research objectives,
ensuring coherence between objectives, data analysis,
and policy recommendations.
1. Growth Trends of Neo Banks

The rapid growth of neo banks can be
attributed to increased smartphone penetration,
affordable internet access, and the expansion of digital
payment infrastructure in the digital economy (Vives,
2019; Thakor, 2020). In India, the surge in digital
banking users has been closely linked to policy
initiatives such as Digital India and the proliferation
of UPI-based transactions (Reserve Bank of India,
2023; World Bank, 2023).

2. Technological Foundations

Neo banks rely heavily on cloud computing,
artificial intelligence, big data analytics, and open
banking APIs to enhance scalability and
personalization (Gomber et al., 2018; Lee & Shin,
2018). These technologies reduce operational costs
and improve service efficiency, enabling neo banks to
compete effectively with traditional banks (Claessens
etal., 2018).
3. Impact on Traditional Banking

The emergence of neo banks has intensified
competition in the banking sector, compelling
traditional banks to accelerate digital transformation
and adopt collaborative FinTech partnerships (Boot et
al., 2021; Ozili, 2018). Co-lending models, digital on
boarding, and API-based services have become more
prevalent as a result of this competitive pressure.
4. Role in Financial Inclusion (India Focus)

Empirical evidence from World Bank Global
Findex data and RBI reports indicates that digital
payment adoption significantly enhances account
ownership and financial participation (Demirgiig-Kunt
et al., 2020; Reserve Bank of India, 2022). Neo banks,
by offering simplified on boarding and low-cost
digital services, have played a complementary role in
expanding access to finance among MSMEs, gig
workers, and underserved populations (Sarma & Pais,
2011; Kumar & Mohanty, 2021).
5. Risks and Challenges

Despite their benefits, neo banks face
challenges related to cybersecurity, data privacy,
regulatory compliance, and long-term profitability
(Frost, 2020; Bank for International Settlements,
2021). Scholars caution that inadequate oversight and
technological interconnectedness may increase
systemic risk if appropriate regulatory frameworks are
not maintained (Laeven et al., 2016).

Charts and Graphical Analysis

Graphical analysis has been employed in this
study to visually examine trends, patterns, and
relationships associated with the growth of neo banks,
virtual banking, and digital payment systems within
the digital economy. The charts are constructed using
secondary data sourced from the Reserve Bank of
India (RBI) and the World Bank, ensuring data
reliability, credibility, and policy relevance. The use
of graphical representation enhances interpretability
and complements the empirical findings derived from
statistical techniques such as correlation and
regression analysis.

Figure 1: Growth of UPI Transactions in India
(2016-2024)

The line graph illustrating the growth of
Unified Payments Interface (UPI) transactions
exhibits a sharp and sustained upward trend
throughout the study period. Both transaction volume
and transaction value have increased exponentially,
reflecting the rapid diffusion and acceptance of digital
payment platforms across India. This expansion
coincides with rising smartphone penetration,
improved internet connectivity, and government-led
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digital initiatives such as Digital India and financial

inclusion programs.

Growth of UPI Transactions In India (2016-2024)
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Reserve Bank of India (RBI), Payment System
Indicators; National Payments Corporation of India
(NPCI), various annual reports.

Interpretation:

The pronounced growth in UPI transactions signifies a
structural shift from cash-based transactions to digital
payment mechanisms. This trend strongly supports the
study’s objective of analysing the role of digital
payment infrastructure in facilitating virtual banking
and neo bank expansion. The evidence suggests that
UPI has emerged as a foundational digital layer

enabling app-based, branchless, and technology-

driven banking models.

Figure 2: Digital Account Penetration (% of Adults
with Accounts)

This bar chart depicts the progressive increase in the
percentage of adults holding bank or digital accounts
over time. A notable surge in account ownership is
observed following the introduction of digital
financial inclusion initiatives and simplified account-
opening procedures.

Digital Account Penetration in India
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World Bank, Global Findex Database; Reserve Bank
of India (RBI), Financial Inclusion Reports.
Interpretation:

The rise in digital account penetration reflects
enhanced access to formal financial services and
improved outreach of the banking system. However,
the observed gap between account ownership and

2022

2020 2024

Year

active usage indicates that mere access does not
ensure sustained participation. Factors such as user
trust, financial literacy, and ease of use play a crucial
role in determining active engagement. This
observation aligns with the study’s objective of
evaluating the inclusiveness and effectiveness of
virtual banking models.

Figure 3: Correlation between UPI Transaction Volume and Digital Account Usage
Table X: Correlation Matrix of Digital Payment and Virtual Banking Indicators

Variables UPI Transactions| Digital Account Penetration| Digital Banking Usage
UPI Transactions 1.000 0.88 0.92
Digital Account Penetration 0.88 1.000 0.85
Digital Banking Usage 0.92 0.85 1.000
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Note: Values represent Pearson’s correlation coefficients. Source: Computed using secondary data from RBI and

World Bank.

“The correlation matrix indicates a strong
positive association between UPI transactions and
digital banking usage (r = 0.92), suggesting that
increased digital payment activity is closely linked
with greater adoption of virtual banking services. A
positive correlation is also observed between digital
account penetration and UPI transactions, highlighting

the complementary nature of digital access and
payment infrastructure.”

The scatter plot demonstrates a positive
correlation between UPI transaction volume and
digital account usage. As UPI transactions increase,
digital account activity shows a corresponding rise,
indicating a strong interrelationship between digital
payments and virtual banking adoption.

Correlation between UPI Volume and Digital Account Usage
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Source:
Compiled by the author using secondary data from the
Reserve Bank of India (RBI) and the World Bank.

Interpretation:
The graphical correlation corroborates the empirical
results obtained from statistical correlation analysis,

highlighting a strong association between digital
payment adoptions and banking service utilization.
This relationship underscores the catalytic role of UPI
in strengthening the digital banking ecosystem and
accelerating the growth of neo banks.

Figure 4: Regression Analysis — Impact of UPI Transactions on Digital Banking Indicators

Type Variable Source
Independent Variable (X) UPI Transaction Volume / Value RBI
Dependent Variable (Y) Digital Banking Usage (%) RBI'!;IX(Oﬂd
Control Variable (Optional) Digital Account Penetration (%) World Bank

Simple Linear Regression
Digital Banking Usage=a+p1 (UPI Transactions) +&t

Table Y: Regression Results — Impact of Digital Payments on Virtual Banking Usage

Variables

Model 1 Coefficient

Constant

28.45

UPI Transactions

0.31

Digital Account Penetration

R2

0.84

Observations

9

“The regression results indicate a positive association
between UPI transaction growth and digital banking
usage. The coefficient of UPI transactions remains
positive across the model, suggesting that expansion
in digital payments is closely associated with
increased usage of virtual banking services.”

The regression graph illustrates the relationship
between UPI transaction volume (independent
variable) and selected digital banking indicators, such
as transaction frequency and account usage
(dependent variables). The fitted regression line
displays a positive slope, indicating that higher UPI
transaction volumes are associated with increased
digital banking engagement.
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Regression: Impact of UPI aon Digital Banking
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Author’s computation based on secondary data
obtained from the Reserve Bank of India (RBI) and
the World Bank.

Interpretation:
The regression visualization reinforces the argument
that digital payment infrastructure significantly

Figure 5: Comparative Growth of Traditional
Banking versus Virtual Banking Channels
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influences digital banking behaviour. While causality
cannot be conclusively established, the positive
association provides robust empirical support for the
premise that neo banks and virtual banking models
benefit from a well-developed and widely adopted
digital payment ecosystem.

services. The data reveals a gradual decline in reliance
on physical banking infrastructure alongside an

. . o . increasing dependence on mobile and online
This comparative chart highlights the relatively faster & P
. . . platforms.
growth of digital and virtual banking channels
compared to traditional branch-based banking
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Source:

Reserve Bank of India (RBI), Trends and Progress of
Banking in India; World Bank, Digital Financial
Services Reports.

Interpretation:
The observed shift toward virtual banking reflects
evolving consumer preferences, technological

advancements, and cost efficiencies associated with
digital models. Neo banks, operating without physical
branches, are strategically positioned to capitalize on
this transformation, particularly among digitally
native users, small businesses, and underserved
populations.

Note:

The figures are based on secondary data and trend

2. Promoting Active Usage of Digital
Accountswhile digital account penetration has
increased significantly, efforts must shift from
account ownership to active usage. Banks and
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analysis. Values are indicative and used for analytical
and interpretative purposes.

Suggestions

The following suggestions are derived directly from

the objectives and empirical findings of the study. The

policy and strategic recommendations address the
gaps and challenges identified through the analysis
and are closely linked to the study objectives.

1. Strengthening Digital Payment
InfrastructurePolicymakers should continue
investing in robust, secure, and scalable digital
payment infrastructure. Enhancing system
capacity, cybersecurity measures, and
interoperability will ensure uninterrupted UPI
services and support the growing ecosystem of
neo banks and virtual banking platforms.
regulators should introduce incentive-based
programs, simplified interfaces, and personalized
digital services to encourage sustained customer
engagement.
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3. Enhancing Digital Financial LiteracyTargeted
digital financial literacy programs should be
implemented, particularly for rural populations,
senior citizens, and first-time users. Improved
awareness regarding digital payments, data
privacy, and fraud prevention will help build trust
in virtual banking models.

4. Regulatory Support for Neo Banksa clear and
adaptive regulatory framework is required to
support the growth of neo banks. Regulators
should consider differentiated licensing norms,
sandbox  environments, and  compliance
flexibility while ensuring consumer protection
and financial stability.

5. Improving Trust and Data Security
MechanismsAs digital transactions increase,
strengthening data  protection laws and
cybersecurity frameworks becomes essential.
Transparent grievance Redressal mechanisms and
real-time fraud monitoring systems can enhance
consumer confidence in digital banking
platforms.

6. Encouraging Innovation through Public-
Private CollaborationCollaboration between
traditional banks, fintech firms, and government
agencies should be promoted to foster innovation
in digital banking services. Such partnerships can
accelerate the development of inclusive financial
products tailored to small businesses and
underserved segments.

7. Bridging the Digital Divideto ensure inclusive
growth, targeted interventions are needed to
address digital access gaps. Expanding affordable
internet connectivity, improving smartphone
affordability, and developing multilingual
banking applications can help integrate
marginalized groups into the digital financial
ecosystem.

8. Continuous Monitoring and Data-Driven
Policymaking
Regulators should regularly monitor digital
banking indicators and payment trends to
formulate  responsive and  evidence-based
policies. Periodic assessment of UPI usage
patterns and virtual banking performance can
help identify systemic risks and emerging
opportunities.

Conclusion

The present study examined the rise of neo
banks and virtual banking within the broader
framework of the digital economy, with a particular
focus on India. The findings of the study highlight that
rapid technological advancements, supportive digital
infrastructure, and policy-driven initiatives have
significantly transformed the banking landscape. Neo
banks and virtual banking models have emerged as
important complements to traditional banking by
offering cost-efficient, technology-enabled, and
customer-centric  financial services.The empirical
analysis based on secondary data from the Reserve
Bank of India and the World Bank reveals a strong
association between the expansion of digital payment
systems—especially the growth of Unified Payments

Interface (UPI) transactions—and improvements in
digital account penetration and usage. The consistent
rise in digital transactions reflects the increasing
acceptance of virtual banking channels and
underscores their role in strengthening the digital
financial ecosystem. These findings suggest that
digital payment infrastructure serves as a critical
enabler for the growth of neo banks and the
advancement of financial inclusion.The study also
indicates that neo banks and virtual banking have
contributed to enhancing accessibility to financial
services, particularly for younger populations, small
businesses, and digitally connected users. However,
the analysis reveals a noticeable gap between account
ownership and active digital usage, suggesting that
access alone is insufficient without sustained efforts
toward digital literacy, trust-building, and user-
friendly service design. This gap presents both a
challenge and an opportunity for neo banks to deepen
their impact on inclusive growth.

Despite their potential, neo banks face
several constraints, including regulatory uncertainty,
cybersecurity risks, data privacy concerns, and
sustainability issues related to long-term profitability.
The findings emphasize the need for a balanced and
adaptive regulatory framework that promotes
innovation while safeguarding financial stability and
consumer interests. Collaboration between traditional
banks, fintech firms, and regulators emerges as a key
strategy for ensuring the sustainable growth of virtual
banking models.In conclusion, the study affirms that
neo banks and virtual banking are integral
components of the evolving digital economy and play
a meaningful role in reshaping the future of banking
in India. Strengthening digital infrastructure,
enhancing financial and digital literacy, and fostering
supportive regulatory policies will be crucial in
maximizing their contribution to inclusive and
resilient economic development. The study provides
valuable insights for policymakers, financial
institutions, and researchers and offers a foundation
for future research on the long-term impact of digital
banking innovations.
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