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The global financial ecosystem has undergone a profound transformation in the past two
decades, largely driven by digital technologies and innovations in payment infrastructure.
Among these, the Unified Payments Interface (UPI) has emerged as one of the most remarkable
innovations, reshaping the digital banking and payments landscape in India and beyond.
Introduced by the National Payments Corporation of India (NPCI) in 2016, UPI is a real-time
payment system that enables peer-to-peer (P2P) and peer-to-merchant (P2M) transactions
instantly through mobile platforms, eliminating the need for traditional banking intermediaries
(Agarwal & Das, 2024). Its simplicity, interoperability, and cost-effectiveness have transformed
India into one of the fastest-growing digital payment markets globally, setting an example for
other emerging economies. The rise of UPI represents not merely a technological innovation but
a socio-economic revolution that aligns with the vision of creating a digitally empowered
society. India, historically reliant on cash-based transactions, has embraced UPI as a powerful
catalyst for financial inclusion, transparency, and efficiency. By linking bank accounts with
mobile numbers and enabling transactions via virtual payment addresses, UPI has eliminated
the dependency on physical cards, cheques, and cash, thereby democratizing access to financial
services (Raisagar, 2024). The technology has also reduced transaction costs and provided
instant settlement mechanisms, fostering trust among users while strengthening the formal
economy. One of the most striking aspects of UPI's evolution is its exponential growth trajectory.
From less than 100 million transactions in 2017, UPI reached over 11,700 crore transactions
valued at X182 lakh crore in 2023, highlighting its unprecedented scale (Varghese et al., 2024).
This growth is not confined to urban areas alone; UPI has also expanded into semi-urban and
rural markets, driving financial penetration and supporting India’s broader digitalization goals
(Meganathan, 2024). Nonetheless, the expansion into rural areas has highlighted challenges
such as poor internet infrastructure, low digital literacy, and security concerns, which require
continuous policy interventions and technological innovations. The success of UPI can be
attributed to multiple factors, including its seamless integration with mobile applications,
interoperability across banks, and government-led initiatives promoting a cashless economy.
Programs such as “UPI123Pay” and “UPI Chalega” have been instrumental in expanding digital
literacy and creating awareness among diverse populations (Shanmugam, 2023). Additionally,
the COVID-19 pandemic accelerated the adoption of contactless payment systems, with UPI
becoming the default choice for millions of consumers and businesses, highlighting its resilience
and adaptability in times of crisis (Pai, 2024).

From a banking perspective, UPI has fundamentally reshaped the operations and strategies of
financial institutions. Traditional banks, once dependent on branch-based services and card-
driven transactions, are now compelled to innovate and integrate digital-first solutions to
remain competitive. UPI has increased transaction efficiency, reduced settlement times, and
opened new avenues for customer engagement (Dev, 2024). It has also spurred competition
among fintech startups and traditional banks, creating a dynamic ecosystem of innovation. For
retailers, particularly small and medium enterprises (SMEs), UPI has become a preferred
payment method due to its affordability, speed, and ability to widen customer reach (Roopa et
al, 2025). The macroeconomic implications of UPI's growth are equally significant. By
encouraging digital transactions, UPI reduces reliance on cash, enhances transparency in the
economy, and strengthens tax compliance (Balakrishnan, 2023). It also promotes economic
development by bringing unbanked populations into the financial mainstream, thereby
supporting inclusive growth (Rastogi et al., 2021). Moreover, UPI’s role in empowering women,
rural entrepreneurs, and marginalized communities through accessible financial tools cannot be
understated, as it fosters broader participation in economic activities. However, the rapid
adoption of UPI has also introduced multiple challenges that require critical examination.
Fraudulent transactions, data privacy concerns, and cybersecurity risks pose serious threats to
the sustainability of the system (Bhattacharyya, 2022). Transaction failures due to technical
glitches and connectivity issues further hinder user trust (Dudu et al., 2024). Additionally, the
dependence on smartphones and internet connectivity raises concerns about the exclusion of

certain demographics, particularly in rural and remote regions (Mandal, 2024). While the
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government and NPCI have introduced several safeguards and customer protection
mechanisms, a comprehensive strategy is essential to balance growth with security and
inclusivity. Another emerging opportunity lies in expanding UPI's reach beyond India. Several
countries and international financial institutions are studying India’s UPI model to replicate its
success in promoting digital payments and financial inclusion. Cross-border linkages between
UPI and systems like Singapore’s PayNow demonstrate its potential in facilitating international
remittances and reducing transaction costs globally (Averineni et al., 2024). If successfully
implemented, UPI could become a benchmark for digital payment architectures in emerging
economies seeking scalable, cost-effective, and inclusive solutions. Technological innovations
such as UPI-ATM integration, near-field communication (NFC)-based payments, and the use of
artificial intelligence in fraud detection are further enhancing UPI’s capabilities (Mandal, 2024).
These advancements signal a new era where digital banking systems evolve beyond
conventional frameworks, integrating seamlessly with diverse services such as e-commerce,
government benefits distribution, and microfinance. UPI thus stands at the intersection of
finance, technology, and governance, redefining the contours of digital banking in the 21st
century.

UPI represents a pivotal milestone in the digital banking revolution, demonstrating how
technological innovations can address long-standing structural challenges in financial systems.
Its rapid growth, widespread adoption, and transformative socio-economic impact make it a
subject of increasing academic, policy, and industry interest. At the same time, addressing
challenges such as cybersecurity, rural adoption, and regulatory frameworks remains crucial to
sustaining its momentum. Understanding the opportunities and challenges of UPI is therefore
essential not only for assessing India’s digital banking revolution but also for deriving lessons
that can be applied globally.

Literature Review:

The Unified Payments Interface (UPI) has attracted significant scholarly and industry attention
since its launch in 2016, with researchers exploring its technological, economic, and social
implications. The literature broadly highlights UPI's transformative role in advancing digital
banking, fostering financial inclusion, enhancing user convenience, and reshaping business and
banking ecosystems, while simultaneously underlining challenges related to cybersecurity,
digital literacy, and infrastructural gaps. The early studies laid the foundation by analyzing UPI's
emergence and utility in India’s payment ecosystem. Chaterji and Thomas (2017) discussed UPI
as a catalyst for digitalization, outlining its core architecture, adoption challenges, and impacts
on stakeholders. Similarly, Mohapatra (2017) described UPI as a landmark initiative of NPCI,
emphasizing its role in facilitating real-time peer-to-peer (P2P) and business-to-consumer (B2C)
payments. These works characterized UPI as a disruptive innovation poised to shift India
toward a less-cash society. Gochhwal (2017) reinforced this by framing UPI as a significant
advancement over earlier payment systems due to its ease, security, and settlement efficiency.
Collectively, these early studies established UPI's potential to reconfigure India’s payment
infrastructure. With the exponential growth in transactions, scholars began analyzing UPI's
impact on financial inclusion and economic development. Rastogi, Panse, Sharma, and
colleagues (2021) demonstrated how UPI enhanced financial literacy and inclusion, particularly
benefiting low-income populations by driving economic development. Meganathan (2024)
assessed UPI's role in rural India, noting its contribution to financial inclusion but also
identifying persisting issues such as poor infrastructure, low literacy, and mistrust. Similar
concerns were echoed by Shrimali, Agrawal, and Jagawat (2024), who stressed that digital and
financial literacy remain pressing barriers in India’s vast population. Jaiswal and Singh (2023)
extended this discussion by exploring state-level disparities in UPI adoption, linking regional
differences to broader patterns of digitalization and e-commerce growth. The literature also
emphasizes UPI's integration into the broader digital economy. Agarwal and Das (2024)
highlighted its transformative effects across multiple sectors, while Raisagar (2024) positioned
UPI as a game changer for businesses and customers alike, driving convenience, transparency,
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and efficiency. Vaishnav, Garg, Bishnoi, and colleagues (2024) provided empirical evidence from
Bangalore, showing that UPI significantly reduced reliance on cash and enhanced financial
inclusion at the city level. Roopa, Vijayalakshmi, and Nishitha (2025) further demonstrated
UPI's role in improving retail business performance, identifying it as the preferred digital
payment method for small retailers due to its affordability and speed.

From a macroeconomic perspective, several authors underscored UPI’s role in accelerating
India’s transition toward a cashless economy and enhancing transparency. Balakrishnan (2023)
analyzed UPI’s contribution to digital payment growth since 2010, while Varghese, Lal, Bhasin,
and others (2024) revealed that UPI facilitated more than 11,700 crore transactions worth 3182
lakh crore in 2023, illustrating its massive economic footprint. Averineni, Ashish, and Shoei
(2024) expanded this lens, linking UPI to broader economic growth and highlighting its
potential for cross-border applications. Smith (2025) echoed these insights by analyzing UPI's
ability to process over 9.3 billion monthly transactions and integrate nearly 180 million
previously unbanked individuals into the financial system, signifying unprecedented
macroeconomic effects. A related stream of research evaluates UPI's impact on banks and
financial institutions. Dev (2024) analyzed the Indian banking system, concluding that UPI
improved transaction efficiency, financial inclusion, and compatibility, though banks faced
challenges in implementation. Shanmugam (2023) conducted a case study on UPI and initiatives
like UPI123Pay and “UPI Chalega,” showing their influence on adoption and inclusivity. Baliyan
(2024) also examined adoption trends, stressing that UPI's high usage rates point to a strong
future for digital payments in India. These studies suggest that while UPI reshaped customer
engagement strategies, it also required banks to innovate rapidly to stay relevant in the digital
economy. Security and trust-related issues remain central concerns in the literature.
Bhattacharyya (2022) explored the rising incidents of fraud and data privacy compromises in
the UPI ecosystem, warning that such issues threaten sustainability. Dudu, Alao, and Alonge
(2024) similarly highlighted risks in emerging markets’ digital platforms, noting the need for
secure and affordable solutions to expand financial inclusion. Sahu, Sahu, and Patra (2023)
emphasized that the rapid evolution of mobile payments necessitates stronger regulatory
frameworks and consumer protection mechanisms. Kuriakose and Sajoy (2023) specifically
called for strategies to expand internet infrastructure, raise awareness, and improve customer
safeguards to achieve sustainable UPI growth. Technological advancements in UPI also form a
notable theme in scholarly works. Pai (2024) conducted a comprehensive study on UPI's
security mechanisms and structure, providing insights into how UPI balances innovation with
security. Suganya and Yogalakshmi (2025) examined the architecture and highlighted its
benefits of reduced costs and faster settlements. Mandal (2024) introduced UPI-ATM services
through a logit analysis, predicting a successful trajectory despite rural-urban adoption gaps.
Innovations such as near-field communication (NFC)-based payments were identified by Indian
Journal of Finance and Banking (2022) as a likely driver of future peer-to-merchant
transactions. Collectively, these works reveal UPI's adaptability and continuous technological
evolution.

UPI's global relevance has also been studied. Hota (2016) described NPCI’s vision for a “less
cash” society, situating UPI as a global benchmark for digital payments. More recently, cross-
border perspectives have been advanced by Averineni et al. (2024), who suggested UPI’s
potential to expand internationally through linkages like UPI-PayNow. Dudu et al. (2024)
compared UPI to other emerging market platforms, stressing that UPI provides valuable lessons
for building scalable and inclusive systems elsewhere. Finally, several works examine UPI’s
challenges and future trajectory. Sahu et al. (2023) and Shrimali et al. (2024) emphasized
literacy gaps and infrastructure issues. Bhattacharyya (2022) highlighted fraud, while Vaishnav
etal. (2024) underlined operational challenges in business adoption. Kuriakose and Sajoy (2023)
projected the possibility of one billion transactions per day but stressed that structural reforms
are essential. These studies converge on the view that while UPI has achieved remarkable
success, sustaining its momentum requires addressing security vulnerabilities, bridging digital
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divides, and developing robust regulatory and technical frameworks.

Overall, the literature demonstrates that UPI is not merely a payment system but a structural
innovation with profound implications for India’s digital banking revolution. While it has
succeeded in fostering inclusion, efficiency, and economic growth, it faces significant challenges
in ensuring security, trust, and universal access. The scholarly discourse thus reflects both
optimism and caution, underlining the need for continuous adaptation and collaborative efforts

among stakeholders.

Table 1: Literature Review Focus Table

No. | Author(s) & | Focus of Study Key Findings
Year
1 Agarwal & | UPI revolution and | UPI transformed transactions and future prospects in
Das (2024) digital payments India.
2 Raisagar UPI’s opportunities | UPI is a game changer offering benefits for businesses
(2024) and issues and consumers.
3 Singh & Khan | UPI and financial | UPI drives innovation, reduces digital divide.
(2024) inclusion
4 Meganathan | UPI in rural India Improved access, but infrastructure and literacy issues
(2024) remain.
5 Chaterji & | UPI as digitalization | Utility, adoption challenges, and impacts on
Thomas tool stakeholders.
(2017)
6 Pai (2024) UPI structure and | Examines working, security, and implications for
security accessibility.
7 Suganya & | UPI technology and | Benefits include reduced costs, faster settlements.
Yogalakshmi | security
(2025)
8 Smith (2025) | UPI architecture | Processes 9.3B transactions monthly; 180M unbanked
and macroeconomic | included.
effects
9 Averineni et | UPI and economic | Promotes growth, inclusion; rural literacy issues
al. (2024) transformation persist.
10 | Balakrishnan | Digital payment | UPI contributed significantly to India’s payment
(2023) growth expansion.
11 | Shanmugam | UPI initiatives case | UPI123Pay, “UPI Chalega” foster inclusivity.
(2023) study
12 | B.M.(2023) | UPI as unique | Boosts cashless economy, jobs, quality of life.
interface
13 | Vaishnav et | UPI in Bangalore Reduced cash dependence; promotes inclusion.
al. (2024)
14 | Varghese et | UPI impact on | X182 lakh crore transactions in 2023.
al. (2024) economy
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15 | Gochhwal UPI as advancement | Enhances cost, ease, and security.
(2017)

16 | Madhura & | Cash to clicks Shift from cash to digital, boosting inclusion.
Maithreye
(2024)

17 | Dev (2024) UPI and banking | Improves efficiency, inclusion, but challenges remain.

system

18 | Baliyan UPI adoption rates | High adoption with future growth potential.
(2024)

19 | Indian Journal | UPI mobile | UPI outperforms others; NFC to drive growth.
of Finance & | payments
Banking
(2022)

20 | Mohapatra NPCI project | UPI empowers bank customers with real-time
(2017) overview transfers.

21 | Rastogi et al. | UPL, literacy, | Literacy drives inclusion and economic development.
(2021) inclusion

22 | Hota (2016) UPI launch and | Enables real-time transfers; promotes less-cash society.

NPCI vision

23 | Dudu et al. | Digital platforms in | Enhance inclusion via mobile money and fintech.
(2024) emerging markets

24 | Sahu et al. | Empirical study of | Assesses future prospects, opportunities, challenges.
(2023) UPI

25 | Kuriakose & | Strategies for UPI | Potential for 1B daily transactions; awareness needed.
Sajoy (2023) | growth

26 | Shrimali et al. | UPI emergence and | Significant impact but literacy challenges persist.
(2024) growth

27 | Roopa et al. | UPI and retail | Preferred by retailers for efficiency and reach.
(2025) performance

28 | Bhattacharyya | UPI risks and fraud | Rapid growth but concerns over fraud and privacy.
(2022)

29 | Mandal UPI adoption & | Predicts success; highlights rural-urban gaps.
(2024) UPI-ATM

30 | Jaiswal & | Inter-state adoption | Regional disparities, digitalization advancements.
Singh (2023)

RQ1: To analyze the role of UPI in reshaping India’s digital banking ecosystem by examining its
contribution to transaction efficiency, financial inclusion, and economic growth.

RQ2: To evaluate the opportunities and benefits of UPI adoption for consumers, businesses, and
financial institutions, with a focus on accessibility, affordability, and integration with emerging
technologies.

RQ3: To investigate the challenges associated with UPI implementation, including cybersecurity
risks, digital literacy gaps, infrastructural limitations, and market concentration among third-
party application providers (TPAPs).
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RQ4: To explore the future prospects of UPI in India and globally, including cross-border
payment linkages, technological innovations such as UPI-ATM and NFC-based payments, and its
potential as a model for other emerging economies.

Digital Payment Systems in India: Rapid Growth and UPI’s Rising Dominance:

India’s digital payment ecosystem has undergone extraordinary growth, with the Unified
Payments Interface (UPI) at the forefront of this transformation. The attached charts (A and B)
clearly demonstrate this trend, showcasing both the volume and value of transactions from Q3
2021 to Q1 2024. Together, they reveal how UPI has evolved into the most dominant payment
instrument, reshaping India’s financial landscape.

A. Volume of digital payments B. Value of digital payments
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Debit transfers and direct debits Card payments Debit transfers and direct debits Card payments
Prepaid payment instruments Prepaid payment instruments

Source: RBI Payment System Indicators

Chart A highlights the volume of digital payments. In Q3 2021, UPI’s share of retail transactions
stood at just above 50%, but by Q1 2024, it had surged to nearly 80%. This rapid increase
reflects UPI's widespread adoption, driven by its real-time transaction capability, ease of use,
and interoperability across banks (Agarwal & Das, 2024; Raisagar, 2024). Traditional
instruments such as card payments, debit transfers, and prepaid payment tools maintained
some presence but showed little relative expansion, underlining UPI’s decisive edge. As studies
suggest, UPI has become the preferred option for low-value, high-frequency transactions across
both urban and rural markets (Meganathan, 2024; Vaishnav et al., 2024).

Chart B shows the value of digital payments in INR billions. While large-value Real Time Gross
Settlement (RTGS) transactions still dominate overall value, UPI's role in retail value has
expanded significantly. Its share rose from around 4% in Q3 2021 to more than 8% by Q3 2023
before stabilizing slightly in Q1 2024. This indicates not only the growing popularity of UPI for
everyday consumer payments but also its increasing use for higher-value retail transactions
(Balakrishnan, 2023; Varghese et al., 2024). Research confirms that UPI's affordability, speed,
and efficiency have encouraged both individuals and businesses to adopt it as a default payment
method (Roopa et al., 2025; Dev, 2024).

The overall trend confirms that India’s digital payments ecosystem has matured rapidly,
supported by innovations such as UPI123Pay and regulatory initiatives like “UPI Chalega,”
which promote financial inclusion and awareness (Shanmugam, 2023). By facilitating billions of
monthly transactions and bringing millions of unbanked citizens into the financial system, UPI is
now considered the backbone of India’s digital economy (Smith, 2025; Rastogi et al., 2021).
Looking ahead, its integration into cross-border transactions and advanced technologies such as
UPI-ATM and NFC-based payments will likely further consolidate its dominance (Mandal, 2024;
Indian Journal of Finance and Banking, 2022).

Transformation of India’s Digital Payment Market:

The structure of India’s digital payment ecosystem has experienced significant shifts over the
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past few years, largely shaped by the rapid growth of the Unified Payments Interface (UPI). The
attached charts illustrate these changes, focusing on the market share of non-bank Third-Party
Application Providers (TPAPs) and banks in terms of UPI transaction value for the years 2022,
2023, and 2024. Together, they reveal the evolving competitive dynamics, the concentration of
power among selects players, and the gradual transformation of market structures within
India’s digital payment sector.

A. UPI market share of non-bank TPAPs B. UPI market share of banks
100 100
75 75
50 50
25 25
o IR | | 0
| | I | I |
2022 2023 2024 2022 2023 2024

BN Amazon pay . BHIM Cred B Axis bank HDFC bank ICICI bank

I Google Pay s Phone Pe M Other TPAPs m Paytm bank Yes bank I Other banks

Market shares based on value of transactions in the month of February each year.
Figure 2: Sources: NPCI

Chart A highlights the UPI market share of non-bank TPAPs, which include major payment
applications like Google Pay, PhonePe, Amazon Pay, Cred, and the government-backed BHIM
app. The data shows that from 2022 to 2024, the market has remained heavily concentrated in
the hands of a few dominant players. PhonePe and Google Pay consistently accounted for the
largest share of transaction value, together dominating well over two-thirds of the market
across all three years. Their dominance reflects their deep integration with users’ daily financial
activities, strong user interfaces, and extensive merchant acceptance. Meanwhile, Amazon Pay
and Cred maintained only a marginal presence, highlighting challenges faced by smaller or
newer entrants in gaining substantial traction. Interestingly, BHIM, which was initially
envisioned as the flagship app by NPCI, continues to play a secondary role, suggesting that
private TPAPs have outpaced government-backed alternatives in consumer adoption. The
persistence of this concentration indicates a form of digital duopoly, raising questions about
competition and long-term innovation in the ecosystem.

Chart B presents the UPI market share of banks. Unlike TPAPs, the banking side of UPI
transactions appears far more fragmented. Between 2022 and 2024, major private-sector banks
like HDFC Bank, Axis Bank, ICICI Bank, and Yes Bank held modest but consistent shares of UPI
transaction values. No single bank controlled a disproportionately high portion of the market.
Instead, the distribution suggests that while TPAPs dominate the front-end user experience, the
back-end settlement infrastructure is supported by a broad range of banks. Paytm Payments
Bank also features as a significant player, reflecting its hybrid role as both a bank and a fintech
firm. However, the relatively small individual shares of even the largest banks highlight the fact
that the competitive edge in digital payments lies less with banks themselves and more with
TPAPs that serve as consumer-facing platforms.

Taken together, the two charts underscore a broader shift in the Indian digital payment market.
While UPI has democratized access to digital payments by enabling interoperability across
banks and platforms, its ecosystem is increasingly shaped by a few non-bank TPAPs that
dominate transaction flows. This concentration suggests both opportunities and risks: on one
hand, it demonstrates the scalability and efficiency of digital payment adoption; on the other, it
raises concerns about over-reliance on a few private players and the vulnerability of the system
to operational disruptions or regulatory challenges. Overall, the evolution of market shares
between 2022 and 2024 reflects the changing balance of power within India’s digital economy.
Non-bank TPAPs have emerged as the primary gateways for users, while banks play an enabling
but secondary role in powering transactions. These changes not only redefine competition but
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also highlight the critical need for regulatory vigilance, innovation, and inclusivity in sustaining
India’s digital payment revolution.

Rising Capital Inflows: The Surge of Equity Investments in Payment Companies:

The fintech ecosystem has experienced a remarkable inflow of equity investments over the last
decade, with payment companies emerging as some of the most attractive targets. The attached
charts highlight this trend by tracking both the scale of deals across various fintech sectors and
the concentration of investments within payment-focused firms. Together, they illustrate how
payments have become the backbone of fintech financing, attracting substantial investor
attention and shaping the industry’s growth trajectory.

A. Investment deals at payment companies reached half  B. Within payment company deals most of the target

of the fintech deal volume at times firms operate as payment platforms
UsDmn % USD mn
2,000 100 1,200
1,500 75 900
1,000 50 600
500 25 300
== Ay ol J 0 0 Al 0
[ [ | | | | | I \ [ | | I [ | | I [ \ |
2014 2016 2018 2020 2022 2014 2016 2018 2020 2022
Deal size: Alternative lending Capital markets Share in the number
Consumer finance Digital assets of payments deals: Deal size:
Em Payments Financial services IT Payment platforms and POS e
Regtech Welathtech Payroll and AP/AR automation —_—

Figure 3: Sources: PitchBook Data

Panel A presents the volume of investment deals across fintech sectors between 2012 and 2022,
measured in USD millions. While categories such as alternative lending, regtech, wealthtech,
consumer finance, and digital assets attracted periodic funding, payment companies
consistently drew the highest levels of investment. Peaks can be observed around 2018 and
again between 2020 and 2021, when deal sizes in payments reached over USD 2,000 million,
accounting for nearly half of the total fintech deal volume at certain times. This surge can be
attributed to several factors: the increasing shift to cashless economies, the widespread
adoption of mobile payment platforms, and the proven scalability of payment technologies. As
digital transactions became mainstream especially during the COVID-19 pandemic investors
recognized payment firms as resilient, high-growth opportunities capable of generating strong
returns. In contrast, other segments like regtech and wealth tech, though growing, remained
comparatively small in deal volumes.

Panel B focuses on the composition of payment company deals, revealing that the majority of
investments were directed toward firms operating as payment platforms and point-of-sale (POS)
systems. These firms dominated nearly 90% of deal activity across the observed period,
reflecting investor confidence in their role as the critical infrastructure of modern digital
economies. The smaller segment of deals targeted payroll and accounts payable/accounts
receivable (AP/AR) automation firms, suggesting that while automation services have gained
traction, they remain secondary compared to the ubiquity and utility of payment platforms. The
chart also shows sharp spikes in deal values between 2018 and 2021, reinforcing the
observation that payment platforms captured the lion’s share of investor interest, driven by
their scalability and potential to serve millions of users.

Taken together, the two charts clearly demonstrate that equity investment in fintech has been

disproportionately tilted toward payment companies. This reflects not only the centrality of

payments in financial ecosystems but also the strategic role these firms play in enabling e-

commerce, cross-border remittances, retail transactions, and financial inclusion initiatives.
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Investors have viewed payment platforms as gateway technologies—critical entry points for
broader fintech adoption. The pandemic amplified this trend, as contactless and digital-first
transactions became the norm, further strengthening the case for heavy capital inflows into the
sector.

Expanding Financial Access and Lowering Transaction Costs:

Over the past decade, significant progress has been made in advancing financial inclusion,
marked by a rising share of the population with access to bank accounts and a steady reduction
in remittance costs. The attached charts illustrate these twin developments, showing how the
global financial landscape has evolved between 2013 and 2022. Together, they reveal the
dividends of policy interventions, technological innovations, and global commitments toward
inclusive finance.

A. Percentage of adults with a bank account has risen, B. Remittance costs have fallen but are still substantial
then plateaued’
% usD

. —e 75 14
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45 10
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2013 2015 2017 2019 2021 SR R R B B B B B B

2015 2016 2017 2018 2019 2020 2021 2022
- Average cost of sending USD 200

Figure 4: Source: World Bank; BIS

Panel A shows the percentage of adults with a bank account from 2013 to 2021. In 2013, fewer
than 40% of adults globally had access to an account. This figure rose sharply between 2014
and 2017, reaching above 75% as governments, financial institutions, and digital platforms
prioritized financial inclusion. Initiatives such as simplified Know Your Customer (KYC)
requirements, direct benefit transfer schemes, and the rapid adoption of mobile and digital
payment systems played a critical role in accelerating access. By 2017, the expansion had
reached its peak, with more than three-quarters of the adult population holding a bank account.
However, from 2017 to 2021, the curve flattened, showing a plateau in account ownership. This
suggests that while initial progress was rapid, further gains require tackling deeper challenges
such as low financial literacy, gender gaps in access, infrastructural limitations, and mistrust in
formal institutions. The plateau highlights the diminishing returns of traditional approaches and
signals the need for innovative strategies such as mobile-first banking and fintech-driven
solutions to bring the remaining unbanked population into the financial ecosystem.

Panel B illustrates the average global cost of sending USD 200 as remittances from 2013 to 2022.
The trend demonstrates a gradual decline, with remittance costs falling from over USD 14 in
2013 to below USD 9 by 2022. This decline reflects the impact of increased competition,
technological innovation, and policy pressure to make remittances cheaper and more accessible.
The rise of mobile money platforms, digital wallets, and fintech-driven cross-border payment
solutions has significantly reduced transaction costs. Moreover, global initiatives such as the
G20 and UN Sustainable Development Goals (SDGs) have emphasized reducing remittance costs
as a means to empower migrant workers and boost financial resilience in developing countries.
Despite this progress, the costs remain substantial. Even at USD 9, the fees for sending USD 200
represent nearly 4.5%, which is still above the SDG target of reducing remittance costs to 3% or
lower. The persistence of high fees in certain corridors particularly those involving low-income
or fragile states shows that structural inefficiencies, lack of interoperability, and regulatory
complexities continue to limit progress.
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Taken together, the two charts demonstrate both achievements and remaining challenges in the
global journey toward financial inclusion. On one hand, account access has expanded
dramatically, laying the groundwork for greater participation in the formal financial system. On
the other hand, the plateau in account ownership and the still-substantial costs of remittances
highlight that inclusion is not yet universal or equitable. For true financial empowerment, it is
not enough to provide accounts; these accounts must be actively used, affordable, and linked to
value-added services such as credit, savings, and insurance.

Opportunities Presented by UPI:

The Unified Payments Interface (UPI) has revolutionized India’s digital payment ecosystem by
presenting transformative opportunities across multiple dimensions of the economy and
society. Its design as a real-time payment infrastructure has made it one of the most successful
innovations in financial technology globally. Among the many opportunities UPI offers, three
stand out as particularly significant: its role in advancing financial inclusion, its user-friendly
design that democratizes access to digital payments, and its cost-effectiveness, which has
accelerated adoption across households and businesses.

Financial Inclusion

One of the most important opportunities presented by UPI lies in its capacity to deepen financial
inclusion, especially in rural and underserved areas. For decades, India struggled with low
levels of access to formal banking systems, with large segments of the population relying on
cash transactions. UPI has helped to bridge this gap by offering a simple, mobile-based platform
through which individuals can transact without needing extensive banking infrastructure.
Research by Meganathan (2024) highlights how UPI has expanded access to banking services in
rural areas, enabling people to receive and send money seamlessly. A key factor in this
transformation has been UPI's integration with government programs, particularly Direct
Benefit Transfers (DBT). DBT schemes transfer subsidies, pensions, and welfare payments
directly into beneficiaries’ bank accounts. Previously, the inefficiency of cash disbursements and
the reliance on middlemen created significant leakages and corruption. With UPI, beneficiaries
in remote villages can now receive funds instantly and use them directly for essential services.
This shift not only improves transparency but also reduces dependency on cash-based systems,
empowering individuals to manage their finances independently. Moreover, UPI has brought
unbanked and underbanked populations into the formal financial system, creating
opportunities for broader economic participation. For instance, rural women and small
entrepreneurs who lacked access to credit or savings facilities now use UPI as a gateway to
other financial products. This aligns with national goals of financial inclusion and supports the
global Sustainable Development Goals (SDGs), particularly those related to reducing inequalities
and fostering inclusive economic growth.

User-Friendly Interface

The second key opportunity UPI provides is through its user-friendly design. Traditional digital
banking services often required complex processes such as entering long account numbers, IFSC
codes, or using cumbersome banking apps. In contrast, UPI was designed with accessibility in
mind. Transactions can be initiated using simple identifiers such as mobile phone numbers,
Virtual Payment Addresses (VPAs), or scannable QR codes (Chaterji & Thomas, 2017). This
simplicity makes UPI intuitive even for first-time users who may have limited technological
literacy. The user-friendly interface has also fostered rapid adoption among diverse groups,
from urban millennials to rural farmers. QR code-based payments, in particular, have become
ubiquitous in India’s street markets, grocery shops, and small businesses. Vendors with limited
literacy can still accept digital payments simply by displaying a QR code linked to their bank
account. Customers, on the other hand, need only scan the code through their UPI app and
confirm the transaction with a secure PIN. This ease of use extends beyond person-to-person
(P2P) payments to person-to-merchant (P2M) transactions. UPI’s interoperability across banks
and platforms ensures that users do not need to worry about whether the sender and receiver
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are on the same network. As a result, UPI has succeeded in creating a universal digital payment
ecosystem where transactions can flow seamlessly between different institutions. Its design
reduces entry barriers and helps bring millions of digitally inexperienced users into the fold of
the digital economy.

Cost-Effectiveness

Another transformative opportunity offered by UPI is its cost-effectiveness, which has
encouraged both individuals and businesses to adopt it widely. Unlike traditional banking
systems or card-based transactions that often impose transaction charges or merchant fees, UPI
transactions are largely free or come with minimal costs (Chaterji & Thomas, 2017). This zero-
cost structure has been critical in ensuring mass adoption. For consumers, the absence of
transaction charges removes a major deterrent to using digital payments. Even for small-value
payments—such as purchasing vegetables, paying utility bills, or splitting bills among friends—
UPI is the preferred option because it does not add to the financial burden. For businesses,
especially small and medium enterprises (SMEs), UPI eliminates the need to invest in expensive
infrastructure such as point-of-sale (POS) machines, thereby lowering operational costs. A
street vendor or small retailer can simply display a QR code to start receiving payments
instantly. The cost-effectiveness of UPI also has macroeconomic implications. By reducing
reliance on cash and minimizing the costs of handling currency, it contributes to greater
efficiency in the economy. The Reserve Bank of India (RBI) and the National Payments
Corporation of India (NPCI) have highlighted that cash-handling costs—including printing,
distribution, and security—are significant burdens on the financial system. UPI reduces these
costs while simultaneously fostering transparency, which helps in tax compliance and curbing
the shadow economy.

What makes UPI’s opportunities particularly powerful is the way these three elements financial
inclusion, user-friendliness, and cost-effectiveness interconnect. The simplicity of its interface
ensures that even financially excluded populations can adopt the system easily. Once integrated,
the cost-effectiveness of transactions ensures sustained usage, which in turn strengthens
financial inclusion. Together, these opportunities contribute to building a more inclusive,
transparent, and efficient financial system, positioning India as a global leader in digital
payments. UPI has emerged as a transformative force in India’s financial ecosystem by
unlocking three core opportunities. It has promoted financial inclusion by integrating rural
populations and supporting government welfare schemes. It has created a user-friendly
platform that removes barriers to digital adoption and fosters universal accessibility. Finally, its
cost-effectiveness has encouraged mass adoption among individuals and businesses,
contributing to both microeconomic convenience and macroeconomic efficiency. These
opportunities not only highlight UPI’s domestic success but also make it a potential model for
other emerging economies aiming to build scalable and inclusive digital payment systems.

Challenges Facing UPI:

The Unified Payments Interface (UPI) has undoubtedly transformed India’s digital financial
landscape, but its rapid expansion has also brought to the surface several challenges that hinder
its universal adoption and long-term sustainability. Despite UPI's strong growth trajectory,
critical concerns remain around digital literacy, security vulnerabilities, and infrastructural
limitations. Addressing these challenges is essential to ensure that the benefits of UPI are
equitably distributed and that the platform continues to function as a reliable and inclusive
financial tool.

Digital Literacy

One of the most persistent challenges facing UPI adoption is the lack of digital literacy and
awareness, particularly in rural and semi-urban areas. Although mobile penetration in India is
high, the effective use of smartphones for financial purposes requires a certain level of
knowledge and confidence. Many individuals especially the elderly, women in rural
communities, and those with low formal education still struggle to navigate digital interfaces or

298



Unified Payment Interface (UPI) and the Digital Banking Revolution: Opportunities and Challenges

trust them with their money (Raisagar, 2024). The problem is not merely technical but also
cultural and behavioral. For generations, cash has been the dominant mode of transaction in
India, and shifting this mindset toward digital payments requires significant educational and
trust-building initiatives. Even when individuals have bank accounts and access to UPI-enabled
apps, they may avoid using them due to fear of making mistakes, lack of clarity about
transaction processes, or concerns about losing money. This literacy gap results in unequal
adoption rates. Urban areas with higher exposure to technology and better awareness
campaigns have seen widespread use of UPI, while rural areas lag behind (Meganathan, 2024).
Furthermore, financial literacy plays a critical role in enabling individuals to make informed
decisions about using digital payment platforms. Without a robust focus on educating users
about security measures, transaction procedures, and the benefits of digital payments, UPI risks
reinforcing existing inequalities instead of bridging them.

Security Issues

Another pressing challenge for UPI is related to cybersecurity and fraud. As UPI transactions
have grown exponentially, so have the opportunities for malicious actors to exploit
vulnerabilities in the system. Fraudulent activities such as phishing scams, fake UPI apps, SIM
swapping, and social engineering attacks have become common deterrents for users (Singh &
Khan, 2024). Although UPI is built on secure protocols, the weakest link often lies in the user
end, where individuals may unknowingly share sensitive information or fall victim to scams.
Reports of unauthorized transactions, money siphoning, and fraudulent calls have raised
concerns about the safety of UPI, discouraging some users from fully embracing it (Raisagar,
2024). Moreover, the fast and irreversible nature of UPI transactions exacerbates the risk, since
once a payment is made, recovering funds is often difficult without quick intervention from
banks or authorities. In addition, concerns about data privacy are becoming increasingly
relevant. As millions of transactions occur daily, large amounts of user data are generated and
stored by third-party apps and banks. Without stringent regulations on data protection, there is
a risk of misuse, leaks, or exploitation of this sensitive financial information. The challenge,
therefore, is twofold: strengthening technical security mechanisms (such as multi-factor
authentication, Al-driven fraud detection, and encrypted communication) and building greater
user awareness about safe practices. Without addressing both aspects, UPI may struggle to
maintain user trust in the long run.

Infrastructure Limitations

The third critical challenge lies in India’s digital infrastructure, particularly in rural and remote
regions. UPI relies heavily on reliable internet connectivity and access to smartphones. However,
rural India continues to suffer from poor network coverage, frequent outages, and lower
smartphone penetration compared to urban areas (Meganathan, 2024). These infrastructural
gaps restrict the potential of UPI to reach the very populations it is designed to empower. Even
when rural users adopt UP], transaction failures due to weak signals or server downtime create
frustration and reduce confidence in the system. For small retailers and farmers who depend on
timely payments, such disruptions can have serious economic consequences. Additionally, the
uneven distribution of banking infrastructure in remote areas means that resolving transaction
issues, such as failed transfers or refund delays, is often more difficult. Another dimension of
this infrastructural challenge is the digital divide across demographics. Women, low-income
groups, and older populations are often at a disadvantage in accessing smartphones or reliable
internet services, further widening inequalities in financial inclusion. Unless these
infrastructural gaps are bridged, UPI's promise of universal access will remain only partially
fulfilled.

What makes these challenges particularly pressing is that they are interconnected. Low digital
literacy exacerbates security risks, as uninformed users are more vulnerable to fraud. Similarly,
weak infrastructure amplifies both literacy and security issues, as users who face repeated
transaction failures may lose trust in digital payments altogether. This cycle risks creating a
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divide between those who benefit from UPI and those who remain excluded. While UPI has
emerged as a transformative innovation in India’s digital financial system, it faces significant
challenges that need urgent attention. The lack of digital literacy prevents equitable adoption
across rural and urban populations. Security issues, including fraud and privacy risks,
undermine user trust and highlight the need for robust safeguards. Infrastructural limitations,
especially in rural areas, restrict accessibility and reduce the reliability of digital transactions.
Unless these challenges are systematically addressed through coordinated efforts by
policymakers, banks, fintech companies, and regulators, UPI's long-term sustainability and
inclusivity will be at risk. Ultimately, the success of UPI should not only be measured by
transaction volumes but also by its ability to empower all sections of society safely and
equitably. Bridging literacy gaps, enhancing security frameworks, and investing in
infrastructure will be essential to realizing UPI’s full potential as a model for digital banking
worldwide.

Discussion:

The rapid evolution of India’s digital banking ecosystem, driven primarily by the Unified
Payments Interface (UPI), represents one of the most significant financial innovations of the
21st century. UPI's adoption has not only redefined consumer behavior but also reshaped
institutional structures, government policies, and global perceptions of India’s fintech
capabilities. This discussion addresses the research objectives of the study by analyzing UPI’s
role in digital banking transformation, identifying its opportunities, examining its challenges,
and exploring its future prospects. The first objective was to analyze UPI's contribution to
digital banking transformation. Since its launch in 2016, UPI has grown into the backbone of
India’s digital financial system, facilitating billions of monthly transactions across peer-to-peer
(P2P) and person-to-merchant (P2M) channels. Unlike traditional systems such as NEFT or
IMPS, UPI provides instant, interoperable, and mobile-first solutions that appeal to a wide range
of users. Its design has simplified digital payments by replacing cumbersome account details
with mobile-based identifiers or QR codes, thereby democratizing access to financial services.
UPI has also strengthened financial inclusion by bridging gaps in banking access. Rural users,
previously excluded from formal banking, can now receive subsidies and pensions directly via
UPI-enabled accounts under programs such as Direct Benefit Transfers (DBT). This shift has not
only reduced leakages and corruption but has also integrated marginalized groups into the
financial system. Furthermore, UPI has transformed business ecosystems, enabling small
merchants, street vendors, and SMEs to accept payments without expensive POS infrastructure.
This has expanded digital banking penetration beyond urban elites to grassroots entrepreneurs,
creating a more inclusive economy. The second objective was to evaluate the opportunities and
benefits of UPI adoption. The analysis shows three major opportunities: financial inclusion,
user-friendly access, and cost-effectiveness. First, UPI's ability to reduce cash dependency aligns
with national policy goals such as Digital India. By integrating unbanked and underbanked
populations into digital finance, UPI has created opportunities for credit access, savings, and
insurance linkages, thus fostering broader financial empowerment. Second, UPI's user-friendly
design has made it accessible across demographics. The simplicity of QR-code payments has
enabled small-scale retailers and farmers to participate in digital commerce without specialized
training. The result is not just adoption, but sustained usage of digital banking services, even in
communities with limited literacy. Third, UPI's cost-effectiveness has spurred widespread
adoption. With negligible transaction costs, it eliminates barriers that previously discouraged
both customers and merchants. Businesses save money by avoiding POS charges, and
individuals are encouraged to use UPI for both low-value and high-frequency transactions. On a
macroeconomic level, UPI reduces the cost of cash management for banks and the Reserve Bank
of India, contributing to economic efficiency and transparency. These benefits extend beyond
financial systems. By fostering trust in digital banking, UPI has created an ecosystem for fintech
innovation, attracting significant venture capital and enabling the rise of new digital services
such as UPI-ATM withdrawals, credit-linked payments, and even international remittances. The
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third objective was to investigate challenges, and three key issues emerged: digital literacy,
security, and infrastructure. Digital literacy remains a major obstacle. While UPI has achieved
extraordinary growth in urban areas, many rural populations lack the awareness or confidence
to use it. Cultural reliance on cash, coupled with fears of making mistakes, prevents equitable
adoption. This creates a digital divide, where certain groups remain excluded despite the
availability of infrastructure. Security concerns further complicate adoption. Although UPI uses
secure systems, fraud, phishing scams, and data privacy risks undermine user trust. The speed
and irreversibility of transactions exacerbate these risks, deterring some individuals from fully
embracing UPI. Fraudulent practices targeting less literate users highlight the vulnerability of
the system if strong safeguards and awareness measures are not implemented. Infrastructure
limitations also restrict UPI's reach. Rural India continues to face unreliable internet
connectivity, smartphone affordability issues, and poor banking support, all of which result in
failed transactions and user dissatisfaction. Without addressing these structural gaps, UPI
cannot fully achieve its mission of universal financial inclusion. These challenges are interlinked
low literacy increases fraud vulnerability, while weak infrastructure reduces trust in digital
systems. Unless tackled holistically, these issues could slow UPI's momentum. The fourth
objective was to explore UPI’s future prospects. Looking ahead, UPI has the potential to become
not only India’s financial backbone but also a global model for real-time, interoperable, and
inclusive payment systems.

Domestically, innovations such as UPI123Pay (for feature phones), UPI-ATM withdrawals, and
NFC-enabled tap-and-pay services are expanding UPI’s usability. These advances will help
bridge literacy and infrastructure gaps by offering simpler and more intuitive solutions.
Additionally, integrating UPI with credit facilities could transform it into a comprehensive
digital banking platform, not just a payment tool. Globally, UPI is expanding into cross-border
payments, with linkages to systems in Singapore, the UAE, and France already underway. This
presents a huge opportunity for remittances, where India is one of the world’s largest recipients.
By reducing remittance costs, UPI could align with global development goals while
strengthening India’s financial influence internationally. At the same time, future prospects are
tied to regulatory and market challenges. The dominance of two TPAPs Google Pay and PhonePe
creates risks of concentration. Regulators will need to ensure competition while balancing
innovation and consumer protection. Furthermore, issues of cybersecurity, fraud prevention,
and data privacy will remain central to UPI's long-term sustainability. UPI's future lies in
expanding inclusivity while maintaining trust. Its scalability and adaptability position it as a tool
not only for India’s digital economy but also as a blueprint for other emerging economies aiming
to replicate its success.
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