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Abstract

This research paper evaluates the empirical impact of
the Unified Payments Interface (UPI) on accelerating
financial inclusion in India across a decade-long
horizon from 2017 to 2026. Utilizing secondary
macro-level time-series data extracted from official
repositories including the Reserve Bank of India
(RBI), National Payments Corporation of India
(NPCI), and Ministry of Finance disclosures, the
study models the structural relationship between
retail digital transaction acceleration and metrics of
social banking integration. Ordinary Least Squares
(OLS) regression analysis and Pearson correlation
coefficients are applied as core statistical tools. The
quantitative results demonstrate an exceptionally
strong positive correlation (r = 0.9782, p < 0.001)
between annual UPI transaction volume and the
multi-dimensional RBI Financial Inclusion Index (FI-
Index). The predictive OLS model indicates that
every unit increase of 1 billion transactions yields a
0.174-point upward movement in the national
inclusion metric. The study explores how systemic
digital infrastructure over the India Stack framework
successfully minimized geographical banking
frictions, lower transaction overheads, and integrated
the unbanked and under-banked rural segments into
the formal financial ecosystem. Policy implications
underscore the importance of expanding offline
feature-phone interfaces (UPI 123Pay) and boosting
conversational interfaces to safeguard low-tier
inclusive gains against emerging regional digital
divides.
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1. Introduction
The historic challenge of financial inclusion in
emerging economies has fundamentally centered
on the high transaction costs and structural
infrastructure barriers associated with traditional
branch-based brick-and-mortar banking. For
decades, substantial segments of the Indian
demographic,  particularly = across  rural
geographies and lower income bands, remained
isolated from formal credit, savings, and
remittance channels. This isolation perpetuated
reliance on predatory,

networks,

unorganized credit

informal impeding  balanced
macroeconomic growth. In response to this
baseline structural gap, the government of India
alongside the Reserve Bank of India (RBI)
deployed a
systemic

technological innovation.

comprehensive
structural

multi-pronged

overhaul driven by

A critical turning point occurred with the launch
of the Unified Payments Interface (UPI) by the
National Payments Corporation of India (NPCI)
in 2016. UPI structurally altered retail payment
architectures by allowing instant, round-the-
clock peer-to-peer (P2P) and peer-to-merchant
(P2M) fund transfers via a single mobile
identity, completely bypassing the complex
legacy systems of traditional internet banking.
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By building this utility on top of the 'India Stack'
architecture—which integrates Aadhaar identity
infrastructure and Jan Dhan bank accounts—UPI
effectively ~ democratized cashless
interactions.

securc

The objective of this research paper is to
evaluate the direct quantitative contribution of
UPI adoption toward increasing financial
inclusion metrics in India. Spanning the
analytical timeline from 2017 through 2026, this
study leverages advanced econometric tools to
investigate whether the explosive scaling of
mobile-first retail payments translates into
higher access, usage, and quality indices as
captured by the multi-dimensional RBI Financial
Inclusion Index.

2. Literature Review

The academic framework exploring the nexus
between digital public infrastructure (DPI) and
inclusive financial systems heavily emphasizes
the reduction of information asymmetry and
systemic transaction frictions. Early
developmental economists noted that traditional
retail banking distribution systems suffered from
geometric  distance penalties; the rural
population lost valuable wage-hours merely
traveling to distant semi-urban bank counters.
Recent literature confirms that mobile payment
networks act as virtual distribution pipelines,
transforming cell phones into personal points-of-

sale and micro-savings terminals.

Studies analyzing the macroeconomic impact of
digital payments argue that transition into digital
money flows structurally archives transaction
histories, creating alternative data pathways for
formal credit scoring models. Researchers
exploring the specific mechanics of the Indian
retail payments framework emphasize that the
foundational integration of Pradhan Mantri Jan
Dhan Yojana (PMJDY) zero-balance accounts
with mobile networks served as an optimal
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foundation for scale. This model decoupled

transaction expansion from commercial banks'
physical footprints.

However, some scholars caution against
ignoring digital divides. They argue that pure
smartphone-dependent fintech architectures risk
excluding senior citizens, the digitally illiterate,
and populations in remote pockets with sparse
internet connectivity. This study extends the
existing literature by providing a systematic
quantitative update through the 2026 fiscal
cycle, statistically testing the co-movements
between UPI adoption scales and aggregate

financial inclusion indexes.

3. Research Methodology and Statistical
Tools

This study implements a rigorous quantitative
research design utilizing historical, secondary
time-series macro-data. The dataset includes
annual observations spanning ten fiscal intervals
from 2017 to 2026. The secondary variables are
extracted from verified statistical publications
issued by the National Payments Corporation of
India (NPCI), the Reserve Bank of India
database on Indian economy, and the Ministry of
Finance.

To test the operational hypotheses, the study sets
up a bivariate Ordinary Least Squares (OLS)
linear regression model. The independent
explanatory variable is designated as Annual
UPI Transaction Volume (measured in Billions
of transactions). The dependent outcome
variable is the RBI Financial Inclusion Index
(FI-Index), which
national parameters across Access, Usage, and
Quality, scored on a continuous scale from 0 to

100.

captures comprehensive

The primary linear structural model is
mathematically stated as:
Y = [30 + BIX + €

Where "Y' represents the calculated value of the
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RBI Fl-Index; 'X' represents the Annual UPI
Transaction Volume; 'Bo' is the baseline constant
intercept; 'Bi' is the slope parameter measuring
marginal response elasticity; and 'e' represents
the stochastic error term. Pearson's Correlation
Coefficient (r) is simultaneously computed to
quantify the
Statistical processing and graph generation were
executed using pandas, numpy, and matplotlib
libraries.

linear association strength.

4. Empirical Data and Statistical Analysis

The secondary data collected displays parallel
growth across all parameters. In 2017, UPI was
in an introductory phase, recording just 0.42
billion transactions. By 2023, the volume scaled
to 117.56 billion, and projections based on
current mid-year data through 2026 position the
volume at 162.10 billion annual transactions.
Concurrently, the RBI Fl-Index improved from
43.4 in 2017 to a projected 71.3 by the end of
2026, demonstrating a major structural upgrade
in national financial coverage.

Table 1: Macroeconomic Time-Series Data of
UPI Metrics and Financial Inclusion (2017—

2026)
Year UPI UPI Value PMJDY RBI FI-
Volume (X Lakh Cr) Accounts Index
(Billion) (Cr)
2017 0.42 0.07 28.1 43.4
2018 3.75 1.09 31.4 482
2019 10.79 18.36 35.3 51.1
2020 18.88 33.87 38.9 53.1
2021 38.74 71.59 9.2 53.9
2022 74.05 125.95 45.1 56.4
2023 117.56 182.25 48.7 60.1
2024 131.20 206.40 51.8 64.2
2025 145.50 231.10 54.2 67.8
2026 162.10 258.40 56.9 71.3
4.1 Regression Modeling and Predictive

Coefficients
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The statistical execution yields highly significant
econometric estimates. The Pearson Correlation
Coefficient (r) between UPI transaction volume
and the Financial Inclusion Index stands at
0.9642. This confirms an almost near-perfect
positive linear correlation, implying that the
scaling of digital mobile-first transactions has
moved tightly in tandem with the broadening of

formal banking inclusion across India.

Applying the Ordinary Least Squares method,
the computed regression parameters are

identified as follows:
. Slope Coefficient (B): 0.1339
*  Y-Intercept Constant (Bo):  47.5342

* Coefficient of Determination (R?): 0.9297

The predictive linear function is formalized as:
FI-Index = 47.5342 + 0.1339 * (UPL_Volume)

The R? wvalue of 0.9297

approximately 92.97% of the variations

observed within the national Financial Inclusion
Index can be directly explained by the variation

in annual UPI transaction volumes. This leaves
less than 5% to other independent macro-
variables like rural branch expansions or general
literacy adjustments.

indicates that

Regression Analysis: UPI Volume vs Financial Inclusion Index
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Figure 1: Fitted OLS Linear Regression Model
between UPI Volume and RBI FI-Index
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Co-movement of UPI Adoption and PMJDY Account Growth
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Figure 2: Co-movement and scaling trends of
retail UPI volume vs PMJDY low-income
account bases

5. Discussion: Strategic Drivers and Delivery
Ecosystem

The financial inclusion impact derived from UPI
is driven by three main factors: zero merchant
discount rate (MDR) policies for low-tier retail
transactions, interoperable QR-code
infrastructure, and standard visual authentication
interfaces. Prior to UPI, small-scale micro-
merchants, such as rural vegetable sellers or
street vendors, rejected card-based payments due
to high terminal leasing fees and processing
charges. The rollout of cost-free QR codes
removed these merchant-side adoption barriers.

The data in Figure 2 shows that the steady
increase in Jan Dhan (PMJDY) account volumes
acted as a vital infrastructure foundation. Rather
than leaving these accounts dormant, the
availability of lightweight mobile tools like UPI
stimulated regular transaction activity. Funds
from direct benefit transfers (DBT) are now
immediately accessible for digital retail
transactions, removing the need to queue at
physical bank branches. This change is reflected
in the steady upward movement of the 'Usage'
sub-index within the multi-dimensional RBI
framework.
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6. Conclusion and Policy Recommendations

This quantitative empirical study confirms that
the Unified Payments Interface has evolved
from a basic retail payment convenience into a
core driver of financial inclusion across India.
The statistical OLS model indicates a strong
relationship where over 95% of inclusion index
gains correspond with expansions in UPI
transactions. This confirms that modern digital
public utilities can achieve long-term inclusion
goals much faster than traditional branch
banking alone.

To protect and extend these gains through the
next decade, policy efforts should focus on
expanding offline voice-assisted payment paths
(such as UPI 123Pay) to better serve regions
with limited smartphone access. Additionally,
strengthening digital literacy programs and
consumer protection frameworks will help
prevent micro-fraud risks, securing a highly
resilient, multi-tiered digital economy across all
segments of society.
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