Chapter

Evolving Digital Banking and its
1 O Social Impact: A Socio-Economic
Transformation of India

U.K. Sethumadhavan

Founder Chairman and Managing Director, Xenturion Fintech Pvt. Ltd.
Email: uksethu@gmail.com

22.64B 55 Cr 98.5% J90K Cr
Monthly UPI Jan Dhan Accounts Digital Share of DBT Savings via
Transactions Non-Cash Payments Fraud Elimination

alamy - 2JKENM & . - :
The JAM Trinity — Jan Dhan ¢ Aadhaar « Mobile — has created the world’s most powerful financial
inclusion architecture, lifting 55 crore citizens into the formal banking system.

The two images that frame this article say what statistics cannot: a vegetable vendor in
Jaipur scanning a QR code, and a tribal woman in Jharkhand checking her DBT credit on
a basic smartphone. Nowhere else o n earth has digital banking achieved this depth and
breadth of social transformation. India‘s experience is now a model studied and emulated
by nations across Asia, Africa, and Latin America.

This article traces that extraordinary journey — from the first computerisation steps
of the 1980s to the Al-powered, neobank-driven, e-Rupee-enabled landscape of 2026—
and examines its profound implications for society, equity, and the future of inclusive
finance.
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ABSTRACT

India’s banking landscape has undergone a metamorphosis unlike any other in its independent
history. The transition from traditional brick-and-mortar banking to a predominantly digital
ecosystem represents not merely a technological shift but a profound socio-economic
transformation touching the lives of over a billion citizens across the urban-rural divide.

This evolution—accelerated by government policy, technological innovation, and rapidly
changing consumer behaviour—has redefined how Indians access financial services, conduct
transactions, and participate in the formal economy. The story began in the late 1980s when the
Reserve Bank of India commissioned the Rangarajan Committee report on computerisation.
The real inflection point, however, came post-1991 liberalisation, and momentum turned
exponential in the decade spanning 2014-2024 through the convergence of three critical
elements: widespread mobile connectivity, affordable smartphones, and robust digital
payment infrastructure.

Today, India processes more real-time digital payments than the rest of the world
combined—a distinction that few imagined possible as recently as 2014.

The digital banking platform market, valued at USD 776.7 million in 2021, is projected to grow
at a CAGR of 9.8%, reaching USD 1,485.5 million by 2028. Yet the most significant impact of
this transformation is not financial—it is social. Digital banking has become an instrument for
democratising economic opportunity, empowering women, revitalising rural economies, and
formalising a historically informal economic landscape.

1. THE EVOLUTION OF DIGITAL BANKING IN INDIA
1.1 Pre-Digital Era & Early Computerisation (1969-1999)

Banking in early independent India was the privilege of the few—the upper middle class
and above. The landmark bank nationalisations of 1969 and 1980 were intended to
democratise access, yet cuambersome documentation and branch scarcity meant that the
vast majority of Indians, particularly the rural poor, remained outside the formal system.

The need for computerisation was first articulated formally in the 1980s. The Rangarajan
Committee Report (1983 and 1989) laid the intellectual foundation for technology
adoption in Indian banking, recommending computerisation of branch operations to
improve customer service, book-keeping, and management information. However, labour
opposition and infrastructural constraints slowed rollout.

The advent of affordable mobile telephony in the late 1990s, combined with Aadhaar’s
later biometric linkage, opened new pathways to circumvent the documentation barriers
that had long excluded ordinary citizens.

1.2 Internet Banking & Electronic Payments (2000-2009)

The turn of the millennium marked a significant acceleration. RTGS (Real Time Gross
Settlement) launched in 2004, NEFT (National Electronic Funds Transfer) in 2005, and
IMPS (Immediate Payment Service) in 2010 created a layered real-time payments stack.
Core Banking Solutions (CBS) enabled anywhere-banking across branches of the same
bank. Cheque truncation systems reduced clearing times from days to hours.
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Critically, USSD (Unstructured Supplementary Service Data) enabled basic banking
transactions on feature phones without internet—a bridge for rural India before
smartphone penetration. Despite these advances, digital banking remained largely
confined to urban, educated, and economically privileged segments.

1.3 Mobile Banking & the UPI Revolution (2010-2019)

The 2010s were transformative. The proliferation of affordable smartphones—driven
by Reliance Jio's 2016 entry triggering a price war that drove data costs to the world's
lowest—combined with the RBI‘s payment bank licences (2012) created ideal conditions
for mass adoption.

The pivotal event was the launch of the Unified Payments Interface (UPI) in April 2016
by the National Payments Corporation of India (NPCI). UPI's architecture was elegant in
its simplicity: instant interbank fund transfer using a virtual payment address, without
requiring account details, working 24x7 and— crucially—at zero cost to merchants.
Demonetisation in November 2016, while controversial, functioned as an inadvertent
forcing function for digital payments adoption across India.

BHIM (Bharat Interface for Money) provided an accessible interface for first-time UPI
users. BQR (Bharat QR) codes eliminated the need for expensive POS terminals, enabling
even street vendors to accept digital payments. By 2019, UPI was processing over 1 billion
monthly transactions.

1.4 Al, Cloud & Neobanks: The Contemporary Era (2020-2026)

The COVID-19 pandemic of 2020 served as a powerful catalyst, collapsing years of
adoption into months. With physical branches inaccessible during lockdown, customers
and businesses pivoted rapidly to digital. Digital payments reached ¥4,371 crore in
FY2020-21, with Razorpay reporting 76% growth in 12 months.

Today's digital banking landscape is characterised by five transformative forces:

* Artificial Intelligence & Machine Learning: Al powers fraud detection (real-time
anomaly scoring), credit underwriting (alternative data for thin-file borrowers),
customer service (chatbots handling 70%+ of routine queries at major banks), and
hyper-personalised product recommendations.

* Cloud-Native Infrastructure: All major Indian banks have migrated core systems
to hybrid or public cloud, enabling elastic scaling, faster product launches, and near-
zero downtime.

* Neobanks: Fully digital entities—]Jupiter, Fi Money, RazorpayX, Open, Niyo—partner
with licensed banks to offer superior UX, higher interest rates, and embedded
financial management tools. Jupiter‘s 2021 funding at a USD 711 million valuation
signalled the sector’s trajectory.
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* Account Aggregator (AA) Framework: RBI's 2021 AA framework enables
consent-based sharing of financial data across institutions, powering instant credit
decisioning and personalised financial planning—a global first in scale and design.

* Central Bank Digital Currency—the e-Rupee: The RBI's €3 pilot, launched in
2022, reached over 5 million users by early 2026. Programmable money features
enable targeted welfare delivery, agricultural input financing, and cross-border
remittances at near-zero cost.

UPI Performance—March 2026 Snapshot

Metric Value (March 2026)
Monthly Transaction Count 22.64 billion
Monthly Transaction Value %29.53 lakh crore
Average Daily Transactions 730 million
Average Daily Value 395,243 crore
Year-on-Year Transaction Growth 24%
Year-on-Year Value Growth 19%

Source: NPCI, Department of Financial Services, Government of India

In May 2026, UPI set a new record: 23.2 billion transactions in a single month, with
total value approaching X30 lakh crore—underscoring India‘s status as the world’s
foremost real-time payments market.

2. FINANCIAL INCLUSION: DEMOCRATISING ACCESS

Financial inclusion represents digital banking’s most profound social dividend. The
Pradhan Mantri Jan Dhan Yojana (PM]DY), launched in August 2014, provided the
foundational banking layer. By 2026, over 55 crore accounts have been opened under
PM]JDY, lifting banking penetration from 45% in 2014 to 85% today.

2.1 Rural Transformation
Rural India‘s engagement with digital banking has been uneven but unmistakable in
trend. Key developments include:
* Business Correspondent (BC) networks now cover over 99% of villages with
populations above 2,000, providing last-mile cash-in/cash-out and account services.

e UPI Lite—enabling offline transactions up to ¥500 on NFC-capable devices—
extends digital payments to areas with intermittent connectivity.

e Kisan Credit Card (KCC) digitisation allows farmers to access revolving credit
limits through mobile apps, replacing paper-based disbursement.
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* Agri-FinTech platforms like DeHaat and Samunnati use satellite imagery and
commodity price data to underwrite crop loans for small-holders with no credit
history.

However, challenges persist. TRAI data shows rural internet penetration at approximately
33-40% versus 99% in urban India. Only 21% of rural residents use online banking
compared to 40.2% of urban residents. Digital confidence—the ability to use services
securely and independently—lags even further behind mere access metrics.

2.2 Direct Benefit Transfer: Eliminating the Intermediary

One of digital banking's most significant and measurable social impacts is the Direct
Benefit Transfer (DBT) system. By routing welfare payments directly to Jan Dhan accounts,
DBT has:

* Saved 390,000 crore by eliminating ghost beneficiaries and reducing leakages

e Delivered MGNREGS wages, LPG subsidies, PM-Kisan agricultural support, and
pension payments with verifiable auditability

* Empowered beneficiaries—particularly women—with economic autonomy
previously unimaginable

Consider a single mother in rural Odisha who previously depended on local
intermediaries for her welfare payments—often receiving a fraction of the entitled
amount, weeks late. DBT changed that calculus fundamentally: her entitlement
arrives on schedule, in full, directly to her account.

2.3 Credit Access for the Previously Invisible

UPI transaction histories are creating credit profiles for millions of merchants and
individuals who were ‘thin-file’ or ‘no-file’ borrowers under traditional credit bureau
frameworks. The OCEN (Open Credit Enablement Network) protocol allows lenders
to embed micro-credit facilities within merchant apps, supply-chain platforms, and
e-commerce ecosystems. GST data, linked bank statements via Account Aggregator, and
UPI cashflow patterns now enable sub-24-hour credit decisions for MSME borrowers who
previously waited weeks.

3. WOMEN’'S EMPOWERMENT THROUGH DIGITAL FINANCE

Digital banking’s impact on women'’s economic agency is arguably its most transformative
social dimension. Prior to JAM Trinity, millions of women were financially invisible—
without accounts, credit histories, or independent transactional capacity.

3.1 Self-Help Groups & Microfinance Synergy

The Self-Help Group (SHG) movement—over 9.5 lakh active groups linked to banks—
gained exponential momentum as mobile banking enabled group leaders to track savings,
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loan repayments, and dividends in real time. Digital linkage reduced dependence on local
moneylenders charging 36-60% annual interest, replacing them with formal credit at
10-12%.

Small Finance Banks—AU, Equitas, Ujjivan, Jana—emerged from microfinance institutions
and now serve as the institutional bridge for women moving from SHG micro-loans to
working capital and MSME credit.

3.2 Digital Payments & Market Reach

Women entrepreneurs who previously confined sales to weekly markets now reach
national e-commerce platforms through integrations with Amazon, Flipkart, and Meesho.
Digital payment acceptance eliminates the cash management risk that historically
deterred women from expanding beyond their immediate localities. ONDC (Open Network
for Digital Commerce) is further democratising this access.

3.3 Persistent Gender Gaps

Despite progress, structural disparities remain:

* Women represent less than 30% of UPI users, though 69% of women use digital
banking in some form—revealing a usage intensity gap.

* Women's digital literacy is 38% lower than men‘s on comparable socioeconomic
cohorts.

* Mobility restrictions, limited smartphone ownership, and documentation barriers
disproportionately affect rural women.

* The e-Rupee’s programmable features offer a promising pathway: welfare transfers
that can only be spent on education or nutrition inputs could reduce intra-household
diversion of women's income.

4. EMERGING DIMENSIONS: 2024-2026 FRONTIERS
4.1 Embedded Finance & the Super-App Era

Bankingis no longer a destination—it is infrastructure. In 2024-26, the embedded finance
model has matured: insurance is purchased at checkout on e-commerce platforms, micro-
loans are disbursed within ride-hailing apps, and savings products are offered inside
messaging applications. IRDAI‘s Bima Sugam platform (2024) mirrors UPI‘s architecture
for insurance distribution. PhonePe's financial services super-app serves over 500 million
registered users with payments, insurance, mutual funds, and lending in a single interface.

4.2 Cross-Border UPI & Rupee Internationalisation

UPI’s international expansion has accelerated dramatically. By mid-2026, Indian travellers
can pay via UPI QR codes in Singapore, UAE, Bhutan, Nepal, Sri Lanka, France, Mauritius,
and several African nations. The bilateral UPI-PayNow (India-Singapore) linkage enables
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real-time remittances at a fraction of traditional SWIFT costs—a breakthrough for
India‘’s 18 million-strong diaspora. This cross-border stack is driving de-dollarisation
conversations in South and Southeast Asia.

4.3 Central Bank Digital Currency: The e-Rupee

The RBI'’s eX (digital rupee) pilot, operational since December 2022, reached 5 million
retail users by January 2026 across 16 banks. Unlike UPI, which moves commercial
bank money, the e-Rupee is a direct liability of the RBI—a sovereign digital token with
programmability features that UPI lacks. Key use cases now in pilot include:

* Programmable agricultural subsidies that activate only upon satellite-confirmed
crop sowing

¢ Offline peer-to-peer transfers via NFC for no-connectivity rural areas

* Cross-border trade settlement in eI, reducing FX conversion costs for MSME
exporters

* Municipal bodies disbursing daily wage payments to construction workers without
bank accounts

4.4 AI-Driven Personalisation & Risk Management
India’s banks are deploying Large Language Models (LLMs) and multimodal Al at scale:

¢ SBI's Al platform ‘SIA’ now handles over 2.8 million customer queries daily with
97% resolution without human escalation.

¢ HDFC Bank’s fraud detection system flags suspicious UPI patterns in under 50
milliseconds, preventing an estimated 31,200 crore in losses annually.

* Axis Bank’s Al underwriting engine processes MSME loan applications in under
10 minutes using GST returns, bank statement cashflows, and psychometric
assessments.

* Voice-based banking in regional languages—Hindji, Tamil, Telugu, Bengali, Marathi—
is rapidly expanding access for low-literacy users. NPCI's Hello! UPI enables
conversational payments via voice on smartphones and feature phones.

4.5 Open Banking & Account Aggregator Ecosystem

India’s Account Aggregator (AA) framework—operational since 2021 and scaled to
over 50 million consent artefacts by 2026—is a global template for data empowerment.
Unlike Europe’‘s Open Banking under PSD2, India‘s AA model is consent-first and data-
blind (the aggregator cannot read or store financial data, only route it). Sahamati, the
industry body, reports that AA-powered credit has reduced MSME loan processing times
from weeks to minutes and improved credit access for 8 million previously excluded
borrowers.
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4.6 RegTech, SupTech & Evolving Regulation

Regulatory evolution has kept pace with innovation:

e RBI's Digital Lending Guidelines (2022, updated 2024) mandate direct bank-to-
borrower disbursement, prohibit pass-through lending via NBFCs, and require
standardised Key Fact Statements—protecting borrowers from predatory FinTech
practices.

e SEBI's T+0 settlement (2024), enabled by UPI‘s instant payment rails, reduces
counterparty risk in equity markets—a global first.

* The Digital Personal Data Protection Act (DPDPA) 2023, progressively
operationalised through 2025, creates consent, purpose limitation, and data
principal rights frameworks for banking data.

* RBI's Unified Regulatory Sandbox allows FinTechs to test innovative products within
controlled parameters before market launch, balancing innovation with systemic
risk.

5. CHALLENGES & RISKS: THE INCOMPLETE REVOLUTION

India’s digital banking transformation is remarkable but incomplete. Several structural
challenges threaten to deepen inequality rather than bridge it if left unaddressed.

5.1 Cybersecurity & Digital Fraud

Fraud losses in digital banking reached 485 crore across 6.32 lakh+ cases in FY2024-
25—a 85% year-on-year increase. Fraudsters have evolved from simple phishing to
sophisticated Al-generated voice cloning scams (‘vishing’), SIM swap attacks, and social
engineering exploiting UPI's instant, irrevocable payment nature.

* Even educated, financially literate users are victimised—72% of fraud victims in a
2024 RBI study could not explain basic security measures

e The Cyber Crime Coordination Centre (14C) processes over 10,000 complaints daily;
the lag between fraud reporting and fund freezing often exceeds 24 hours

* Proposed legislative reforms—including mandatory 24-hour cooling periods for
large-value new-payee transactions—are under consultation

5.2 The Digital Divide

Rural internet penetration at 33-40% versus near-universal urban connectivity creates a
structural access barrier. Bharat Net, targeting optical fibre to 6 lakh gram panchayats, has
faced repeated delays. The smartphone affordability threshold—approximately 5,000
for a functional entry-level device—remains out of reach for 200 million households in
the lowest income quintile.

141



Digital Transformation in the Banking Industry

5.3 Digital Literacy & Exclusion of Vulnerable Populations

Elderly citizens, persons with disabilities, and low-literacy users face interfaces designed
for tech-native urban youth. A 2025 NABARD study found:

* 64% ofrural UPlusers did notunderstand the UPI process sufficiently to troubleshoot
failed transactions independently

* 81% were unaware of government welfare schemes accessible through their Jan
Dhan accounts

e Persons with visual impairments cited poor screen-reader compatibility in banking
apps as a major barrier

5.4 Algorithmic Bias & Data Governance

Al-powered credit underwriting using alternative data sources—UPI transaction patterns,
social media behaviour, device metadata—risks encoding and amplifying societal biases.
A borrower in a low-income neighbourhood may face higher interest rates not due to
individual creditworthiness but due to zip-code-level patterns that reflect historical
discrimination. India‘s evolving data protection framework (DPDPA 2023) is beginning to
address these concerns, but algorithmic accountability standards remain nascent.

5.5 Banking Workforce Transformation

Automation is significantly reducing demand for routine banking roles—teller operations,
back-office processing, basic customer service—while creating demand for data scientists,
cybersecurity specialists, and UX designers. The Indian Banks’ Association estimates 30-
40% of current back-office roles will be automated by 2028. Retraining programs exist
but are inadequate in scale relative to the transition needed.

6. SOCIAL IMPACT: A MULTIDIMENSIONAL ASSESSMENT

6.1 Economic Formalisation & Tax Compliance

Digital payments’ share in total non-cash retail payments reached 98.5% in 2020-21.
This near-total formalisation has significant fiscal consequences. In 2025, Karnataka
tax authorities used UPI transaction data to issue GST notices to over 40,000 previously
unregistered vendors, recovering I800 crore in previously uncollected taxes. At the
national level, GST collections crossed I2 lakh crore monthly in 2024—a feat made
possible partly by the digital trail that UPI and e-invoicing create.

6.2 MSME & Informal Economy Integration

The 6.3 crore MSMEs that constitute 30% of India’s GDP are the primary beneficiaries of
digital banking’s credit democratisation. OCEN-enabled supply chain finance, GST-linked
lending, and e-commerce integration are creating formal credit histories for entities that
previously relied entirely on informal credit. The reclassification of Micro Enterprises
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(turnover threshold raised to ¥10 crore) has expanded the eligibility universe for formal
MSME credit and regulatory protections significantly.

6.3 Social Capital & Community Trust

Digital banking has subtly but profoundly altered social capital dynamics. In communities
where physical cash transactions created power asymmetries—between landlord and
tenant, employer and daily-wage worker, moneylender and borrower—the irreversibility
and transparency of digital records are rebalancing relationships. Workers receiving
wages via UPI can challenge underpayment with a digital record. Women receiving SHG
loan disbursements directly cannot have funds intercepted by household patriarchs.

6.4 India as a Global Model

The G20 TechSprint 2023 adopted India’s UPI-AA-OCEN stack as a reference architecture
for developing-country financial inclusion. Nations including Brazil (PIX), EU (European
Payments Initiative), Singapore (PayNow), and the Philippines (InstaPay) have drawn on
UPI‘s design principles. The World Bank, IMF, and BIS have all published case studies on
India‘s Digital Public Infrastructure approach as a replicable model.

8. CONCLUSION: THE PROMISE & THE IMPERATIVE

India’s digital banking revolution is one of the most significant socio-economic
transformations of the 21st century. The journey from 45% banking penetration in 2014
to 85% today—from 1 billion monthly UPI transactions in 2019 to 22.64 billion in March
2026—is without precedent in global financial history.

The social impactis equally historic: 55 crore citizens brought into formal finance, 390,000
crore in welfare leakages eliminated, millions of women gaining economic agency, and a
generation of rural entrepreneurs accessing formal credit for the first time. India‘s Digital
Public Infrastructure model is now being studied and replicated globally.

Yet the revolution remains incomplete. Technology deployed without addressing
literacy, infrastructure, trust, gender, and regulatory gaps perpetuates inequality
rather than eliminating it.

The path forward demands multi-stakeholder resolve across five dimensions:

* Digital Infrastructure: Accelerate Bharat Net completion, fund community device
programmes, and mandate accessibility standards in banking interfaces for elderly
and disabled users.

* Digital Literacy: Scale programmes targeting rural women, elderly populations,
and low-literacy users—with security knowledge, not just transactional training, as
the core competency.
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* Cybersecurity & Consumer Protection: Establish mandatory fraud liability
frameworks placing burden of proof on institutions, not victims; fund the 14C with
resources matching the threat scale.

* Algorithmic Accountability: Require explainability and bias auditing for Al-driven
credit decisions; empower RBI to review algorithmic lending models used by banks
and NBFCs.

* Gender-Targeted Interventions: Design financial products, interfaces,and outreach
specifically for women's unique usage patterns, constraints, and aspirations.

The ultimate measure of digital banking’s success will not be transaction volumes—
impressive as they are—but whether a rural woman in Bihar enjoys the same financial
services as an urban man in Mumbai; whether an elderly resident of a Rajasthan village
can navigate digital banking with the same confidence as a college student in Bengaluru;
whether a first-generation entrepreneur in Assam can access credit as readily as an
established business in Pune.
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