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Abstract:

Financial inclusion has emerged as a cornerstone of India’s development policy, and digital technologies are playing a
transformative role in bridging long-standing gaps in rural finance. This paper examines the impact of FinTech and
digital banking on rural financial inclusion in India, with specific attention to the period up to 2022. Drawing upon
secondary data from the Reserve Bank of India, NABARD, NPCI, and World Bank, the study highlights three key
dimensions—account ownership, digital transactions, and rural digital access. The Pradhan Mantri Jan Dhan Yojana
(PMJDY) has been particularly significant in expanding the base of account holders, as numbers grew from 7.5 crore in
2014 to 45.4 crore in 2022. Deposits under PMJDY simultaneously increased from 0.55 lakh crore to ¥1.68 lakh crore,
while women’s participation rose from 43% to 55%, demonstrating progress in narrowing the gender gap. On the digital
payments front, India’s Unified Payments Interface (UPI) witnessed an extraordinary rise in adoption. Transactions
increased from 0.15 billion in 2017 to 8.5 billion in 2022, while the rural share of these transactions expanded from 5%
to 22%, signifying deeper penetration into non-urban markets. Parallel to these developments, the number of rural
internet users expanded from 6 crore in 2015 to 20.1 crore in 2021, supported by smartphone penetration that grew from
12% to 31% during the same period. These shifts underscore the enabling environment for digital finance in rural
regions. Despite these advances, challenges persist. Limited digital literacy, uneven internet connectivity, low trust in
FinTech applications, and cybersecurity risks remain major barriers. The paper argues that while digital banking and
FinTech innovations have accelerated the inclusion process, their sustainability depends on robust digital infrastructure,
financial education, and targeted interventions to ensure equitable access, particularly for rural women and marginalized
communities.
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Introduction

Financial inclusion is not merely about expanding banking access but about enabling individuals, especially in rural
areas, to actively participate in the economic system. In India, where nearly 65% of the population lives in rural regions,
the availability of accessible and affordable financial services plays a decisive role in reducing poverty, promoting
entrepreneurship, and strengthening agricultural and non-agricultural livelihoods. Traditional banking structures, while
extensive, have faced persistent challenges in reaching remote areas due to high operational costs, lack of branch
penetration, and limited financial literacy among rural households.

The emergence of digital banking and FinTech innovations has provided a breakthrough in overcoming these barriers.
With mobile penetration, Aadhaar-enabled identity verification, and the rise of low-cost digital platforms, financial
services have become more inclusive than ever before. Schemes like Pradhan Mantri Jan Dhan Yojana (PMJDY) have
provided millions of unbanked households with access to bank accounts, while UPI and mobile banking apps have
created avenues for cashless transactions, micro-savings, and instant credit delivery. Additionally, FinTech start-ups and
partnerships with traditional banks have enhanced credit disbursement to farmers and micro-entrepreneurs through
digital KYC, credit scoring, and crop-loan automation.

Despite this progress, financial inclusion in rural areas continues to face hurdles such as poor digital infrastructure, low
levels of digital literacy, cybersecurity threats, and uneven gender access to technology. Moreover, while digital banking
offers efficiency and speed, the sustainability of rural financial inclusion depends on ensuring that technology does not
create new forms of exclusion among the digitally marginalized.

This study aims to assess the role of FinTech and digital banking in strengthening financial inclusion and rural
transformation in India, with a focus on evaluating government-led schemes, technological innovations, and challenges
that persist in the rural financial ecosystem.
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Government Data and Statistics

1. Financial Inclusion Index (RBI, 2022)

The Financial Inclusion Index (FII) developed by the Reserve Bank of India is a composite measure of financial
inclusion across three dimensions: access, usage, and quality of financial services. In 2021, the index stood at 53.9,
which rose significantly to 60.1 in 2022, showing notable improvements in financial penetration across the country. The
increase reflects not only the expansion of banking access through digital platforms but also the improved adoption of
credit, insurance, and remittance services. The rising index score is particularly significant in rural areas, where
previously financial services were concentrated around physical bank branches. Digital banking platforms and FinTech-
driven services have enabled households in remote villages to engage more actively with formal financial systems. This
upward trend illustrates India’s progress toward inclusive financial growth, but it also suggests that sustained efforts are
needed to bring the index closer to full inclusion (100).

2. Pradhan Mantri Jan Dhan Yojana (PMJDY)

The PMJDY, launched in 2014, is one of the most ambitious government initiatives aimed at ensuring universal access
to banking. As of March 2022, more than 52.5 crore accounts were opened under the scheme, and total deposits crossed
%2.3 lakh crore. A remarkable feature is that women account holders now represent over 55%, signaling a positive
gender shift in access to financial services. These accounts are often the first formal banking contact for rural
households, providing access to direct benefit transfers (DBTSs), overdraft facilities, and insurance coverage. However, a
persistent challenge remains the prevalence of zero-balance accounts, which indicates that ownership does not always
translate into active usage. Despite this, PMJDY has laid the foundation for a digital ecosystem, allowing integration
with Aadhaar and mobile platforms for faster, transparent, and efficient financial transactions.

3. UPI Transactions (NPCI, 2022)

The Unified Payments Interface (UPI) has been a game-changer in digital transactions. In March 2022 alone, UPI
processed 12.3 billion transactions, amounting to 18 lakh crore. Importantly, the adoption of UPI has been steadily
rising in semi-urban and rural regions, driven by increasing smartphone penetration and the availability of low-cost
internet. For small farmers, traders, and rural households, UPI provides a secure, cashless mode of conducting
transactions without reliance on traditional branches. Its ease of use has made it a popular choice even in weekly
markets and among self-help groups. The rapid scale of UPI also demonstrates how India has leapfrogged stages of
financial development, moving directly into mobile-based payments, bypassing heavy dependence on debit and credit
cards that dominate in advanced economies. However, rural penetration is still lower compared to urban centers, largely
due to infrastructure and literacy barriers.

4. Digital Banking Units (DBUs)

In a bid to strengthen digital delivery channels, the government launched 75 Digital Banking Units (DBUSs) in April
2022 across rural and semi-urban districts. These DBUs are designed to provide essential digital banking services
without the need for physical branches. By offering account opening, fund transfers, credit applications, and grievance
redressal digitally, DBUs reduce operational costs and ensure wider outreach. For rural populations, DBUs represent a
localized access point where assistance is available for navigating digital services. The initiative aligns with India’s
broader Digital India campaign and complements FinTech efforts in expanding financial literacy. While DBUs are still
in their early stage, their scalability could transform rural banking access by blending human facilitation with digital
platforms.

5. Aadhaar-enabled Payment Systems (AePS)

The Aadhaar-enabled Payment System (AePS) has emerged as a crucial tool for rural financial transactions. In 2022
alone, AePS facilitated over 450 crore transactions, primarily through banking correspondents operating micro-ATMs in
villages. By using Aadhaar as identity authentication, individuals can withdraw, deposit, and transfer money seamlessly.
For rural households lacking access to physical bank branches, AePS has become a lifeline for accessing direct benefit
transfers, pensions, and subsidies. It reduces reliance on cash and prevents leakages in welfare delivery. However,
challenges such as biometric failures due to poor internet connectivity or technical errors remain barriers that need
attention. Despite these limitations, AePS plays a vital role in making digital banking inclusive at the grassroots level.

6. Rural Internet Penetration (TRAI, 2022)

Digital inclusion in India is closely linked to internet connectivity. According to TRAI (2022), rural internet penetration
stands at 37%, while urban penetration is nearly 70%. This stark digital divide underscores why rural populations
continue to lag behind in fully adopting digital financial services. Lack of connectivity in remote areas not only limits
the use of mobile banking apps and UPI but also restricts access to information, financial literacy, and grievance
redressal mechanisms. The government’s BharatNet initiative and private telecom expansions are gradually bridging the
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gap, but rural India continues to face challenges of affordability and digital literacy. Expanding rural broadband
infrastructure is essential for enabling equitable access to digital financial services and ensuring that FinTech
innovations are not restricted to urban consumers.

7. Women’s Financial Participation (NABARD, 2022)

According to NABARD’s All India Financial Inclusion Survey (2022), nearly 48% of rural women remain outside
formal credit structures, highlighting persistent gender disparities. Although PMJDY accounts have improved women’s
participation, access to credit remains limited due to social norms, low financial literacy, and lack of collateral.
However, digital self-help group (SHG) linkages have made a significant difference. Through mobile-based platforms,
SHGs are now able to access micro-credit, savings, and loan repayment services more efficiently. Digital tools also
enhance transparency in group transactions and provide women with more control over household finances. Expanding
targeted digital financial literacy programs for women, coupled with micro-credit access via FinTech channels, has the
potential to reduce gender gaps in rural financial inclusion.

Literature Review:

4+ Chambers, R. (1981). Rapid Rural Appraisal: Rationale and Repertoire. Public Administration and
Development. Chambers’ seminal work introduced participatory rural appraisal, highlighting the importance of
understanding rural communities through inclusive and bottom-up methods. He stressed that poverty is not merely the
absence of money but the result of systemic exclusion from institutional frameworks. His insights remain highly
relevant in today’s financial inclusion discourse, as FinTech platforms attempt to dismantle structural barriers. Although
he did not explicitly discuss digital finance, his framework laid the intellectual foundation for the argument that
innovative service delivery models are necessary to reach the underserved. Thus, Chambers’ contribution remains a
guiding principle in designing equitable FinTech interventions.

£ Sen, A. (1999). Development as Freedom. Oxford University Press. Amartya Sen reconceptualised
development as the expansion of substantive freedoms, encompassing political, social, and economic dimensions. His
assertion that financial access constitutes an essential freedom ties directly into the narrative of digital banking. In rural
India, where conventional institutions failed to ensure equity, FinTech empowers individuals with choices that improve
their agency. By broadening access to credit, savings, and payment services, FinTech aligns with Sen’s framework of
enabling people to live the lives they value. His normative argument provides the ethical justification for considering
FinTech not just a financial innovation but also a tool of social justice.

4+ Reserve Bank of India (2008). Report of the Committee on Financial Inclusion (C. Rangarajan Committee).
This landmark RBI report provided one of the earliest comprehensive definitions of financial inclusion in India. It
highlighted the shortcomings of traditional branch-based models, particularly in rural and semi-urban regions, where
high operational costs restricted outreach. By recommending technology-driven alternatives, the report foreshadowed
the central role FinTech would eventually play in overcoming geographic and administrative bottlenecks. It emphasized
affordable access, scalability, and integration of credit delivery with livelihood promotion. As a result, the Rangarajan
Committee’s vision serves as the institutional precursor to India’s digital inclusion revolution.

+ Kumar, A. (2011). Access to Finance in Rural India: The Role of Technology. Indian Journal of Economics
and Development. Kumar’s empirical analysis underscored the transformative potential of technology in bridging
financial gaps in rural India. His findings revealed that biometric authentication and mobile banking substantially
lowered transaction costs while increasing speed and transparency. This foresight anticipated the eventual rise of
Aadhaar-enabled payment systems and direct benefit transfers. Moreover, his study showed how digital access enabled
rural households to bypass exploitative informal credit networks. By linking technology to enhanced inclusion, Kumar’s
work validated the role of FinTech as both an efficiency enhancer and a tool of empowerment.

+ World Bank (2014). Global Findex Database. The Global Findex of 2014 provided a global benchmark for
financial inclusion, revealing that nearly half of India’s adult population remained unbanked. The report emphasized
mobile technology as the most scalable channel for improving financial access, especially in developing economies. For
India, the findings underscored the urgency of expanding digital financial services to bridge structural gaps. The data
highlighted not only the extent of exclusion but also the immense opportunities for digital solutions. Thus, Findex
provided the statistical backbone for FinTech-driven policy innovations in the subsequent decade.

4+ Reserve Bank of India (2017).Report on Trends and Progress of Banking in India. **
The 2017 report documented the rapid expansion of digital banking channels and their increasing adoption in rural
areas. It noted the growing use of AEPS transactions, mobile wallets, and UPI platforms by first-time users. The report
also drew attention to the parallel challenge of digital literacy, arguing that access must be accompanied by awareness.
Its emphasis on responsible usage highlighted that technology, while transformative, needs to be embedded in
supportive ecosystems. This insight continues to shape strategies around digital literacy campaigns and consumer
protection in rural markets.
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+ Singh, R. & Kaur, G. (2018). FinTech and Financial Inclusion: An Indian Perspective. International Journal
of Commerce and Finance.

Singh and Kaur highlighted the complementary role played by FinTech firms alongside traditional banks. Their research
illustrated how start-ups such as Paytm, PhonePe, and MobiKwik revolutionized transactions in rural mandis and
weekly bazaars, promoting a cashless economy. The paper also addressed challenges related to trust, cyber security, and
customer literacy, which often hinder adoption. Importantly, the study demonstrated how private FinTech actors
succeeded where banks had limited reach, especially in underserved regions. By doing so, the paper broadened the
scope of financial inclusion beyond state-led programs to market-driven innovations.

+ World Bank (2020). Digital Financial Servicess and Resilience during COVID-19.
This World Bank report highlighted the resilience offered by digital financial systems during the pandemic-induced
disruptions. It found that UPI transactions surged in rural India as people used digital platforms to pay for daily
essentials and maintain livelihoods. The study emphasized that digital services provided continuity when physical access
to banks and markets was restricted. Importantly, it underscored the role of FinTech in reducing vulnerabilities during
external shocks, thereby enhancing community resilience. The findings reinforced the argument that digital finance is
not just a convenience but a necessity in crisis-prone environments.

4+ National Bank for Agriculture and Rural Development (NABARD, 2022). All India Rural Financial
Inclusion Survey. The NABARD survey of 2022 offered comprehensive insights into the financial lives of rural
households. It showed that 73% of families had a bank account, yet access to formal credit remained uneven,
particularly among small and marginal farmers. The survey stressed the importance of FinTech-enabled microcredit,
digital SHG-bank linkages, and innovative repayment mechanisms. It revealed a persistent gap between ownership of
financial accounts and actual usage, pointing to behavioral and structural constraints. By identifying these gaps,
NABARD provided a roadmap for FinTech to target the "last mile" of financial inclusion.

Research Gap

While the existing literature has extensively documented the progress of financial inclusion in India, there remains
limited research on the synergistic role of FinTech and digital banking in driving rural transformation. Most studies
either focus on institutional banking reforms or on standalone FinTech innovations, but few examine how government-
led initiatives such as PMJDY, UPI, and AePS integrate with private FinTech models to create sustainable financial
empowerment. Furthermore, there is a lack of empirical evidence on how these combined mechanisms specifically
benefit rural farmers and women entrepreneurs. This study seeks to address this gap by analyzing government data
alongside emerging FinTech practices to provide a comprehensive understanding of their impact on rural financial
inclusion.

Objectives of the Study

1. To analyze the role of digital banking and FinTech in promoting financial inclusion in rural India.

2. To examine the effectiveness of government-led schemes such as PMJDY, UPI, and AePS in rural transformation.
3. To study the challenges of digital infrastructure, literacy, and cyber security in the rural context.

4. To suggest policy measures for strengthening FinTech-driven financial inclusion.

Methodology

This study adopts a descriptive and analytical approach, relying primarily on secondary data sources. Key datasets were
drawn from official government reports (RBI, NABARD, NPCI), World Bank financial inclusion databases, and peer-
reviewed academic literature. Statistical indicators, including the RBI’s Financial Inclusion Index, PMJDY progress
reports, and UPI transaction records, were systematically examined to capture trends in rural financial inclusion. The
analysis employs comparative interpretation supported by tables and graphical representations to assess both the
achievements and persisting challenges in the digital and financial empowerment of rural communities.

Table 1: Growth of Jan Dhan Accounts (2014-2022)
|Year||Number of Accounts (in Crores)||Deposits (X Lakh Crore)||% Female Holders|

2014]7.5 ll0.55 143% |
[2018][31.5 |[0.80 |[53% |
2022]145.4 |l1.68 155% |
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The data reflects a remarkable expansion of financial inclusion in India over the past decade. In terms of outreach, the
number of PMJDY accounts grew from 7.5 crore in, marking nearly a sevenfold increase. This sharp rise indicates the
effectiveness of policy interventions and digital banking penetration in reaching previously unbanked populations.
Deposit mobilisation has also grown substantially. From 0.55 lakh crore in 2014, , demonstrating that these accounts
are not merely symbolic but are increasingly being used for savings, transfers, and government benefit disbursements.
Gender inclusion shows steady improvement. The share of female account holders has risen from 43% in 2014 making
women the majority in PMJDY account ownership. This highlights the scheme’s role in empowering women through
financial access, while also reflecting targeted campaigns and direct benefit transfers to women beneficiaries. Overall,
the trends suggest that PMJDY has moved beyond initial account opening drives to becoming a functional tool of rural
financial inclusion, savings mobilisation, and gender empowerment. However, further efforts are needed to enhance
account activity, financial literacy, and integration with digital payment systems.

Table 2: UPI Transaction Growth in Rural India

|Year||Transactions (in BiIIion)||Value (X Lakh Crore)||% Rural Share|
2017/0.15 0.1 5% |
12019][1.5 25 [[12% |
[2022|i8.5 [12.2 |[22% |
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Between 2017 and 2022, UPI witnessed exponential growth, with transactions surging from 0.15 billion to 12.3 billion
and transaction value rising from 0.1 lakh crore to X18 lakh crore, highlighting its transition from a niche payment
option to the backbone of India’s digital economy. Significantly, the rural share of UPI transactions expanded from just
5% to 28%, reflecting growing adoption beyond urban centers, driven by Jan Dhan accounts, AePS, and mobile
penetration. This trend underscores UPI’s role in advancing financial inclusion by making digital payments accessible to
rural farmers, small businesses, and women entrepreneurs, though challenges of literacy, connectivity, and security
remain.

Table 3: Rural Internet and Smartphone Penetration
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|Year||RuraI Internet Users (in Crore)||Smartphone Penetration (%)|
2015]/6.0 [12% |
2018][12.3 |[24% |
2021][20.1 [31% |
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The data shows that rural India has experienced a steady digital transformation, with internet users increasing from 6
crore in 2015 marking nearly a five-fold growth in less than a decade. Smartphone penetration also rose significantly,
from 12% in 2015, reflecting deeper digital integration in everyday life. This expansion of connectivity and affordable
smartphones has created the foundation for FinTech adoption, enabling wider access to mobile banking, UPI payments,
and digital wallets in rural areas. However, despite this progress, the penetration level remains below 40%, indicating
that a large rural population is still outside the digital ecosystem, highlighting the scope for further inclusion.

Findings

1. Digital banking expansion with connectivity gaps — The penetration of digital banking has undoubtedly widened
financial access across rural India. However, poor internet connectivity, irregular electricity supply, and low smartphone
penetration in certain districts continue to limit its reach, leaving sections of the rural population underserved.

2. Government schemes as catalysts of inclusion — Flagship initiatives like Pradhan Mantri Jan Dhan Yojana
(PMJDY) and Unified Payments Interface (UPI) have led to unprecedented growth in bank account ownership,
transaction volumes, and cashless adoption. These schemes have created the basic infrastructure for digital inclusion.

3. Improved women’s participation, yet literacy barriers — Women’s account ownership has risen steadily,
signaling positive empowerment trends. Yet, the benefits remain uneven due to limited financial and digital literacy,
cultural restrictions, and dependence on male family members for decision-making.

4. FinTech start-ups bridging the last mile, but trust is lacking — FinTech innovations, such as micro-lending
apps, rural e-wallets, and digital crop-insurance platforms, have begun filling service gaps left by traditional banks.
However, rural customers often distrust new technologies, fearing fraud, hidden charges, or loss of money.

5. Persistent cybersecurity and education challenges — The surge in digital transactions has also increased
exposure to online fraud, phishing, and data breaches. Combined with the lack of structured financial education, this
makes rural users vulnerable to exploitation and cybercrime.

The findings present a dual narrative of progress and challenge. On one hand, FinTech and digital banking have
revolutionized access to financial services, driving inclusion, transparency, and convenience. On the other hand, rural
realities—such as weak infrastructure, limited literacy, and entrenched gender inequalities—continue to slow down the
pace of transformation. While digital platforms have made financial services more accessible, true inclusivity demands
not just technological reach but also capacity-building, trust creation, and stronger institutional support. The overall
trajectory is promising, but the ecosystem needs deeper reinforcement to achieve equitable rural development.

Recommendations
1. Strengthen Digital Infrastructure — Accelerate investment in rural broadband, satellite internet, and 5G

networks, while ensuring affordable smartphone access. This will minimize the rural-urban connectivity divide and
allow FinTech services to scale sustainably.
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2. Financial Literacy Campaigns — Implement structured programs through schools, self-help groups (SHGs), and
gram panchayats, focusing on digital payments, safe banking practices, and fraud prevention. Visual and vernacular
training material should be prioritized for semi-literate users.

3. Cybersecurity Measures — Establish village-level digital help desks and grievance redressal systems for fraud
cases. Regular awareness drives on OTP sharing, phishing, and cyber hygiene must be institutionalized to build
confidence in digital finance.

4. Gender Inclusion Initiatives — Create targeted schemes for women farmers, entrepreneurs, and SHGs, such as
digital micro-credit, mobile-based savings groups, and training on UPI and AePS (Aadhaar-enabled Payment System).
Women-specific digital loan products can further reduce gendered financial exclusion.

5. Public-Private Partnerships (PPP) — Encourage greater collaboration among banks, FinTech start-ups, telecom
companies, and government agencies to co-create rural solutions. For instance, integrating UPI with crop-insurance
platforms or linking Jan Dhan accounts to digital credit products.

6. Credit Innovation via Technology — Promote the use of Al-driven rural credit scoring models using farm data,
transaction history, and satellite imaging. Smart monitoring of crop loans can reduce defaults, improve credit discipline,
and expand lending to small farmers previously excluded from formal banking.

Conclusion

The analysis highlights that India’s journey toward financial inclusion has been accelerated by a combination of
government schemes such as PMJDY, UPI, and AePS, alongside the rapid emergence of FinTech solutions. Rural
populations, particularly women, have gained improved access to financial services, and digital transactions have grown
remarkably in both volume and value. However, persistent barriers—such as limited rural connectivity, gaps in digital
literacy, trust deficits in FinTech services, and the gender divide—continue to restrict the transformative potential of
digital banking in rural India. The findings suggest that financial inclusion cannot be sustained merely by technological
expansion; it requires a parallel investment in digital infrastructure, grassroots financial literacy, and gender-sensitive
approaches. A coordinated effort among the government, private sector, and civil society is essential to bridge these
gaps. If adequately supported, the synergy of FinTech and digital banking can serve as a powerful catalyst for rural
empowerment, fostering inclusive economic growth and reducing long-standing socio-economic disparities.
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