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Abstract:

The introduction of the Unified Payments Interface (UPI) in 2016 marked a watershed
moment for the Indian financial landscape. This research paper quantitatively assesses the impact of
UPI on two critical pillars of economic development: financial inclusion and the growth of the
digital economy. Using an ex-post facto research design, this study analyzes secondary time-series
data from the Reserve Bank of India (RBI) and the National Payments Corporation of India (NPCI)
for the period FY 2016-17 to FY 2023-24. The methodology employs descriptive statistics, Pearson
correlation, and simple linear regression to establish the relationship between UPI transaction
growth (independent variable) and key indicators of financial inclusion (bank account operability)
and digital transactions (volume of retail electronic payments). The results reveal a strong, positive,
and statistically significant correlation (r > 0.95) between the proliferation of UPI and the growth in
retail digital payments. The regression analysis further indicates that UPI adoption is a significant
predictor of the increase in the volume of digital transactions, explaining over 90% of the variance
(R? > 0.9). While the direct impact on formal account ownmership is contextual, UPI has
demonstrably deepened financial inclusion by transforming dormant bank accounts into active
transactional gateways. The paper concludes that UPI has not only been a catalyst for India's digital
payment revolution but also a powerful instrument for furthering effective financial inclusion. Policy
implications suggest a continued focus on enhancing digital literacy and strengthening cybersecurity
infrastructure to sustain this momentum.
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1. Introduction:

India has historically been a cash-centric economy, a characteristic that posed significant
challenges to financial transparency, efficiency, and inclusion. The launch of the Unified Payments
Interface (UPI) by the National Payments Corporation of India (NPCI) in April 2016 initiated a

paradigm shift. UPI is an instant real-time payment system that facilitates inter-bank peer-to-peer
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(P2P) and person-to-merchant (P2M) transactions. Its architecture, built on the Immediate Payment
Service (IMPS) infrastructure, allows users to transfer money using a virtual payment address (VPA)
without requiring bank account details.

The adoption of UPI has been meteoric, particularly post-demonetization in late 2016. Its
features—interoperability, zero transaction cost for customers, and ease of use via mobile
applications—have made it the backbone of India's retail digital payments. This phenomenal growth
raises a crucial research question: What has been the quantifiable impact of UPI's proliferation on
financial inclusion and the formal digital economy in India?

This study addresses this question through the following objectives:
1. To analyze the growth trajectory of UPI transactions since its inception.
2. To measure the statistical relationship between the growth of UPI and the overall volume of
retail digital transactions.
3. To assess UPI's role in enhancing financial inclusion by promoting the use of formal banking
channels.
2. Review of Literature:

The literature on digital finance in India highlights a consistent theme: the transition from
physical cash to digital alternatives is crucial for economic development. A report by the RBI (2019)
on deepening digital payments identified the need for an interoperable, low-cost, and secure system, a
role that UPI was designed to fill. Many scholars (Madan, 2020) have qualitatively described UPI as
a "disruptive innovation" that democratized digital payments, previously dominated by credit/debit
cards and net banking, which had limited penetration.

Research on financial inclusion, notably from the World Bank (Global Findex Database, 2021),
has shown that while India made significant strides in account ownership through schemes like the
Pradhan Mantri Jan Dhan Yojana (PMJDY), a large number of these accounts remained dormant.
Sahay et al. (2020) argue that access to a bank account is only the first step; true inclusion requires
active usage. UPI, by providing a simple interface to transact directly from a bank account, is
theorized to be the "missing link" that bridges the gap between access and usage.

While existing studies acknowledge UPI's success, most are descriptive. There remains a gap
in quantitatively establishing the statistical significance of UPI's impact relative to other payment
systems and its specific contribution to making financial inclusion more effective. This paper aims to
fill this gap by employing statistical tools to analyze time-series data.

3. Research Methodology:

This study uses a quantitative, ex-post facto research design to analyze the impact of an

intervention (UPI) that has already occurred. The methodology is as follows:

I. Data Source: The study is based entirely on secondary data collected from public- domain,
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reliable sources.
e Monthly and annual data on UPI transaction volume and value were sourced from the
National Payments Corporation of India (NPCI).
e Data on the total volume of retail digital transactions, currency in circulation (CiC),
and other banking statistics were sourced from the Reserve Bank of India (RBI)
Database on Indian Economy.
II. Period of Study: The analysis covers eight financial years, from FY 2016-17 to FY 2023-24, to
provide a comprehensive view from UPI's initial phase to its current state of maturity.
I11. Variables: The study is based entirely on Independent Variable & Dependent Variable
e Independent Variable (X): Annual Volume of UPI Transactions (in billions).
e Dependent Variables (Y): Annual Volume of Retail Digital Transactions (in billions) &
Currency in Circulation as a percentage of GDP (as an indicator of formalization).
IV. Analytical Tools: The collected data was processed and analyzed using Microsoft Excel and
SPSS (Statistical Package for the Social Sciences).
V. Descriptive Statistics: Compounded Annual Growth Rates (CAGR) were calculated to illustrate
the growth trends.
VI. Pearson Correlation (r): This was used to measure the strength and direction of the linear
association between the volume of UPI transactions and the volume of total retail digital
transactions.
VII. Simple Linear Regression: A regression model was developed to determine the extent to which
the growth in UPI transactions can predict the growth in total retail digital transactions. The model is
specified as:
Retail Digital Transactionst=B0O+p1(UPI_Transactionstt)+et
where 't' represents the financial year, B0 is the intercept, B1 is the regression coefficient,
and € is the error term.
4. Data Analysis and Interpretation:
UPI's growth has been exponential. In its first full financial year (FY 2017-18), UPI processed
2.07 billion transactions. By FY 2023-24, this number had surged to over 131 billion transactions,
recording a phenomenal CAGR of 99.8% over the period. This growth has established UPI as the
dominant force in retail payments, accounting for over 65% of all non- cash retail transaction

volumes in 2023.

Financial UPI Volume Total Retail Digital Volume (billions) UPI's Share (%)
Year (billions)

2017-18 2.07 14.59 14.19%

2018-19 9.04 23.36 38.70%
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2019-20 18.89 34 55.56%
2020-21 38.74 55.44 69.88%
2021-22 74.05 99.53 74.40%
2022-23 125.94 162.3 77.60%
2023-24 131.15 180.00 72.86%

(Source: Compiled from NPCI and RBI data)
a) Correlation Analysis: A Pearson correlation test was conducted between the annual volume of
UPI transactions and the total annual volume of retail digital transactions. The result shows a
correlation coefficient r = 0.996. This value, being extremely close to +1, indicates a near-perfect
positive linear relationship. This means that as UPI transactions have increased, there has been a
consistent and predictable increase in total digital transactions.
b) Regression Analysis: The simple linear regression model yielded the following results:

e R-squared (R2):0.992

e (Coefticient for UPI Volume (B1): 1.25

¢ Significance (p-value): <0.001

The R? value of 0.992 is exceptionally high, indicating that 99.2% of the variation in the total
volume of retail digital transactions can be explained by the variation in the volume of UPI
transactions. The coefficient (1) suggests that for every 1 billion increase in UPI transactions, the total
retail digital transaction volume increases by approximately 1.25 billion. The p-value of < 0.001
confirms that this relationship is statistically significant and not due to random chance.

While UPI does not create new bank accounts, its primary impact on financial inclusion is in
deepening, not widening. By providing a simple, low-cost method to transact, UPI has activated
millions of previously dormant PMJDY accounts. The requirement of a linked bank account for UPI
usage has incentivized individuals to maintain and operate their formal bank accounts, thereby
moving from nominal inclusion to active participation in the financial system. Furthermore, the
rising trend of P2M transactions in semi-urban and rural areas indicates that UPI is successfully
bringing small merchants and the unorganized sector into the formal economy.

5. Findings and Discussion:

The quantitative results robustly support the hypothesis that UPI has been a transformative
force. The high correlation and R-squared values are not merely statistical artifacts; they represent a
fundamental shift in consumer and merchant behavior. UPI's success can be attributed to its
"platform" approach, which created a competitive ecosystem of app providers (like PhonePe, Google
Pay, Paytm) on a common public infrastructure.

The analysis shows that UPI did not just substitute other digital payment modes but

significantly expanded the market itself. Its contribution is greater than one-for-one (as indicated by
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B1>1), suggesting a multiplier effect. By making small-value transactions economically viable, UPI
has digitized transactions that were previously exclusively the domain of cash. This has a direct
positive impact on the formalization of the economy and increases the velocity of money.

6. Conclusion and Suggestions:

This study concludes that the Unified Payments Interface (UPI) has had a statistically
significant and profoundly positive impact on the digital economy and financial inclusion in India. It
has served as the primary engine of growth for retail digital payments, demonstrating a near-perfect
correlation with their rise. More critically, it has deepened financial inclusion by converting passive
account holders into active participants in the digital financial ecosystem. UPI is a stellar example of
how public digital infrastructure can foster innovation and drive socio-economic change.

Policy Implications:

e Focus on the Next Frontier: Policymakers should now focus on leveraging the UPI platform
for more complex financial services like micro-credit, insurance, and investments to further
deepen financial inclusion.

o Enhance Digital and Financial Literacy: To bring the next 100 million users into the fold,
targeted programs to improve digital and financial literacy, especially among rural
populations and senior citizens, are essential.

o Strengthen Security and Grievance Redressal: As transaction volumes grow, it is imperative
to strengthen cybersecurity infrastructure and create a more robust and responsive system for
grievance redressal to maintain public trust.
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