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Abstract

This study explores the transformative role of Artificial Intelligence (Al) in advancing digital currency
and promoting financial inclusion within the Indian economic landscape. With the rapid evolution of
fintech and the introduction of the Central Bank Digital Currency (CBDC) such as the e-Rupee by the
Reserve Bank of India, Al technologies have emerged as critical enablers of secure, efficient, and
accessible financial services. The paper examines how Al applications ranging from predictive analytics
and fraud detection to intelligent customer service and credit scoring are enhancing the adoption and
functionality of digital financial systems. It also assesses the impact of these innovations on underserved
populations, including rural and unbanked communities, thereby contributing to inclusive economic
growth. Drawing on current trends, policy frameworks, and case studies, this analytical study offers
insights into the opportunities and challenges of integrating Al into India’s digital financial
infrastructure. The findings highlight the potential of Al to bridge financial gaps, foster trust, and
accelerate the digital transformation of the Indian financial ecosystem.

KERWORDS: Digital Currencies, Crypto currencies, Block chain, Bitcoin, Ethereum etc.

INTRODUCTION:

The digital transformation of the financial sector has gained significant momentum in recent years,
particularly in developing economies like India. With the increasing penetration of smartphones, internet
connectivity, and digital literacy, India is witnessing a paradigm shift in the way financial services are
delivered and consumed. At the core of this shift is the integration of Artificial Intelligence (Al) into
digital financial systems, enabling smarter, faster, and more inclusive solutions. Simultaneously, the
emergence of digital currencies especially the Reserve Bank of India's introduction of the Central Bank
Digital Currency (CBDC), or e-Rupee has marked a significant step toward a cashless, technology-
driven economy.

Al-driven tools and platforms are increasingly being utilized to enhance the accessibility, affordability,
and reliability of digital financial services. From automating risk assessments and fraud detection to
personalizing customer experiences and expanding credit access through alternative data, Al is
addressing longstanding barriers to financial inclusion. These innovations are particularly impactful in
reaching underserved populations such as rural residents, low-income individuals, and those without
formal banking history.However, the intersection of Al, digital currency, and financial inclusion also
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presents complex challenges. Issues related to data privacy, algorithmic bias, regulatory oversight, and
technological disparity require careful consideration. In the Indian context—marked by vast
demographic diversity and economic inequality—balancing innovation with inclusivity and ethical
governance is critical.

This study aims to provide an analytical overview of Al's role in shaping digital currency adoption and
promoting financial inclusion in India. It evaluates current initiatives, technological advancements, and
policy frameworks while identifying gaps and proposing recommendations for sustainable and inclusive
growth in the digital finance ecosystem.The purpose of a conceptual framework is to explain the
pathway through which a phenomenon occurs, allowing researchers to hypothesize and test specific
relationships between variables. For instance, in a study exploring the impact of employee motivation on
job performance, the conceptual framework might propose that intrinsic and extrinsic motivational
factors influence job satisfaction, which in turn affects job performance. The conceptual framework not
only guides the research methodology and data analysis but also provides a visual or logical structure for
understanding how different elements of the study are interconnected. It is essential for theory-based,
explanatory, or causal research.

Digital finance refers to financial services delivered through digital infrastructure such as mobile phones
and the internet, significantly reducing the dependence on cash transactions and traditional banking
branches. By enabling individuals and businesses to conduct seamless transactions across various
platforms, digital finance fosters greater accessibility and convenience. In recent years, the emergence of
innovative business models driven by rapid technological advancements and proactive government
interventions has transformed the financial landscape. This transformation has empowered banks and
financial institutions to extend their reach to previously excluded populations via third-party agents and
network managers, such as the widely recognized M-PESA platform.

The proliferation of mobile service networks has not only expanded the reach of financial services but
also enabled the collection of valuable data on consumer behaviour and preferences. These insights
allow financial service providers to tailor their offerings more effectively, addressing the specific needs
of diverse customer segments. In countries like India, where mobile network penetration is extensive and
geographically widespread, digital financial services serve as critical “Infrastructure Rails” supporting
the development of additional products and business models. At the heart of any thriving economy lies a
robust financial services sector, which plays a pivotal role in enabling households and businesses to
engage in everyday economic activities such as saving, investing, and protecting themselves against
financial risks. However, many emerging economies, including India, continue to grapple with
challenges like poverty alleviation and equitable economic growth. In this context, enhancing financial
inclusion through digital finance presents a powerful opportunity to drive sustainable development and
economic empowerment.

Digital financial services and the broader digital economy are not recent developments; they have been
evolving for over a decade. However, in recent years, this sector has experienced accelerated growth,
largely due to favourable regulatory changes aimed at simplifying access for both consumers and service
providers. These developments have significantly expanded the reach of digital financial services,
particularly among underserved and previously excluded populations. While substantial progress has
been made, much work remains to be done to fully integrate digital finance into the daily lives of the
common populace. Continued efforts are needed to promote awareness, build trust, and further
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streamline regulatory frameworks. With increasing government interest, supportive policy initiatives,
and the entry of innovative service providers, the future of digital finance in India.

The rise of next-generation payment structures such as mobile wallets, payments banks, Bharat QR, and
electronic authentication systems has created a diverse range of digital payment channels and improved
service capabilities. India’s payment industry is undergoing a significant transformation, driven by
technological advancements and changing consumer preferences. Despite remarkable developments and
government-led initiatives to accelerate digital adoption, the overall growth in digital payments remains
moderate when viewed at a broader level. Nonetheless, the trajectory suggests that the coming years will
witness a profound shift in how consumers, businesses, and government entities conduct financial
transactions. As digital infrastructure continues to strengthen and trust in digital systems increases, India
is well-positioned to become a global leader in digital finance in India.

India has made remarkable strides in digital payment innovation in recent years. While the concept of
digital currency is not new, the country has long been utilizing secure and efficient digital payment
methods such as Real-Time Gross Settlement (RTGS), National Electronic Funds Transfer (NEFT), and
Immediate Payment Service (IMPS). These systems provide 24x7 accessibility and have significantly
improved the convenience and efficiency of monetary transactions. More recently, the Unified Payments
Interface (UPI) has revolutionized the digital payment landscape in India. UPI offers a real-time,
interoperable, and user-friendly payment platform that has not only transformed the way Indians transact
but has also become a global benchmark for scalable and inclusive payment systems. The overarching
objective of these digital payment platforms is to provide a viable alternative to physical cash, making
transactions faster, safer, and more transparent. In parallel with these developments, digital currencies
particularly crypto currencies have emerged as a new frontier in financial innovation. Crypto currencies
are a form of digital currency in which transactions are verified and records are maintained through
decentralized systems that utilize cryptographic techniques such as, the foundational technology behind
crypto currencies is block chain and a type of distributed ledger that ensures transaction transparency
and access control among authorized users. There are now thousands of digital currencies in circulation,
collectively referred to as crypto currencies. While their adoption is still evolving, they represent a
significant shift in how value can be stored and transferred, with profound implications for the future of
finance.

Review of Literature:

Demirguc Kunt(2018), focused a study on digital payments as a gateway to broader financial inclusion.
The authors convincingly argue that the adoption of digital payments—such as mobile money, e-wallets,
and direct government transfers lowers transaction costs and reduces reliance on cash. This not only
improves efficiency but also introduces previously unbanked populations to formal financial systems..
Reserve Bank of India (2020), recognizes the growing role of digital payments in modernizing the
financial system. According to the report, digital transactions enhance transparency, traceability, and
efficiency, while significantly reducing dependence on cash-based transactions. These advantages are
especially valuable in promoting a more accountable and formal economy, aligning with the
government’s broader digitalization and financial inclusion goals. However, the report does not shy
away from highlighting the accompanying risks and challenges. Priyadarshini and Kar (2021), explore
the regional dynamics of digital currency adoption, emphasizing the increasingly prominent role of
Asian countries. Their analysis highlights India’s leadership in this domain, noting that the country ranks

IJFMR260483140 Volume 8, Issue 4, July-August 2026 3



http://www.ijfmr.com/

~ Y International Journal for Multidisciplinary Research (IJFMR)

i

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

second globally in digital currency ownership and usage. This surge, as reported by Business Media, is
attributed to India’s broader digital transformation, rising public interest in decentralized financial tools,
and an expanding tech-savvy population.Raj Mohan (2025), examining digital currency ownership
involves analysing the distribution and demographics of digital currency holders within the country. This
segment aims to understand the depth of digital currency penetration in the economy, exploring factors
that drive ownership rates and how they correlate with broader economic indicators. Ownership patterns
of digital currencies within a population can signal the level of digital financial literacy, trust in digital
assets, and the readiness of the economy to embrace digital transformation etc.

Objectives of the Study:

The following are the major objectives of the study:

1. To know the role of Al in Digital Currency and its role in Indian Financial System

2. To analyse the market capitalization trends of leading crypto currencies such as Bitcoin, Ethereum,
and Ripple their investment volatility.

Hypothesis for the Study:

e HO: AI in Digital currency has no significant role in transforming the Indian financial system.
H1: Al in Digital currency plays a significant role in transforming the Indian financial system.

e HO: There is no significant differences between market capitalization trends of leading crypto
currencies such as Bitcoin, Ethereum, and Ripple their investment volatility.

e H2: There is a significant differences between market capitalization trends of leading crypto
currencies such as Bitcoin, Ethereum, and Ripple their investment volatility.

Research Methodology:

The present study is based on secondary sources of data. The required data has been collected from
reliable and recognized databases such as the International Financial System, the CMIE (Centre for
Monitoring Indian Economy) database, and official reports from the Reserve Bank of India (RBI).
Additional information was sourced from annual bulletins, research publications, books, peer-reviewed
journals, periodicals, financial dailies, and relevant study reports and articles available on the selected
topic. For the analysis of the collected data, SPSS Version 21.0 was employed. The study applied
various statistical techniques, including descriptive statistics, such as average (mean), standard deviation
etc.

DATA ANALYSIS AND INTERPRETATIONS

1. Al indigital currency has no significant role in transforming the Indian financial system:

The assertion that Al has no significant role in transforming the Indian financial system through digital

currency overlooks the growing synergy between artificial intelligence and fintech innovations. In

reality, Al is playing an increasingly vital role in enhancing the efficiency, security, and scalability of

digital currency initiatives in India.With the launch of the **Central Bank Digital Currency (CBDC)**

by the Reserve Bank of India, Al technologies are being employed in key areas such as:

1. Fraud Detection and Risk Management: Al models detect unusual transaction patterns in real
time, helping to reduce financial fraud and cyber threats—a critical requirement in digital currency
environments.
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2. Customer Verification and KYC Automation : Al-driven facial recognition and document
verification tools streamline Know Your Customer (KYC) processes, ensuring faster onboarding and
compliance.

3. Financial Inclusion through Data Analytics : Al algorithms analyze alternative data (like mobile
usage, utility payments) to create credit profiles for the unbanked, enabling access to credit and other
financial services.

4. Chatbots and Virtual Assistants: Al-powered bots provide real-time assistance in regional
languages, helping bridge the digital literacy gap, especially in rural India.

5. Policy Simulation and Predictive Modeling: Al helps regulators and policymakers simulate the
impacts of monetary policies or CBDC rollouts across different sectors and demographics. India’s
financial ecosystem is too large, diverse, and complex to manage without intelligent automation and
predictive capabilities. Al is not only enhancing the operational framework of digital currency but
also ensuring its inclusive adoption and safe integration into the existing financial system.

2. Fundamental Measure and Market Capitalisation of Crypto Currencies:

Table No.2 explains that market capitalization of Bitcoin, Ethereum, Ripple represents a fundamental

measure of its financial stature within the digital currency landscape, encapsulating the total value of all

Bitcoin, Ethereum, Ripple in circulation. The descriptive analysis of the market capitalization for

Bitcoin, Ethereum, and Ripple each based on 50 observations offers valuable insights into the financial

behaviour and volatility associated with these major crypto currencies. Bitcoin exhibits a relatively

stable market capitalization profile. With a mean value of USD$ 3, 29,872.58 and a median of USD$
2,97,215.00, the closeness of these central tendency measures suggests a moderate distribution with
slight right skewness. The standard deviation of 1, 05,395.52 indicates moderate volatility, reflecting the
regular fluctuations in Bitcoin’s value within the market. The minimum (1,49,294.00) and maximum

(6,11,930.00) further highlight a broad range, showing that while Bitcoin tends to be stable relative to

other crypto currencies, it is still subject to significant market shifts, possibly due to global events or

investor sentiment.

Table No.1 Market Capitalisation of crypto currencies

Descriptive Statistics of Market Capitalisation of Bitcoin USD$
Statistic Value

Sample Size (N) 50

Mean 3,29,872.58

Standard Deviation (SD) | 1,05,395.52

Minimum 1,49,294.00

25th Percentile (Q1) 2,62,509.00

Median (50th Percentile) | 2,97,215.00

75th Percentile (Q3) 3,63,432.00

Maximum 6,11,930.00

Descriptive Statistics of Market Capitalisation of Ethereum
Sample Size (N) 50

Mean 101

Standard Deviation (SD) | 976.26
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Minimum 1105.83
25th Percentile (Q1) 8
Median (50th Percentile) | 173.69
75th Percentile (Q3) 390.63
Maximum 1635.54
Descriptive Statistics of Market Capitalisation of Ripple
Sample Size (N) 50
Mean 9,03,861.90
Standard Deviation (SD) | 5,27,121.50
Minimum 1,21,965.00
25th Percentile (Q1) 5,64,476.00
Median (50th Percentile) | 8,86,196.00
75th Percentile (Q3) 11,29,444.00
Maximum 43,78,556.00

Source: Historical Data of Bitcoin, Ethereum, Ripple (2015 -2024)

The statistics for Ethereum appear inconsistent or potentially erroneous, as the mean value is listed as
101, which is lower than the minimum value of 1105.83. This contradiction suggests a likely data entry
or unit inconsistency. Despite this, the standard deviation (976.26) and quartile values (Q1 = 8, Q3 =
390.63) indicate high dispersion relative to the mean, which would typically reflect greater volatility.
However, due to the apparent inconsistency in the dataset, further validation is necessary before drawing
reliable interpretations..The maximum value (43,78,556.00) is nearly five times higher than the mean,
suggesting that extreme outliers or rapid market surges have strongly influenced the data. The wide
interquartile range (Q1 = 5,64,476.00; Q3 = 11,29,444.00) also supports the conclusion that Ripple’s
market capitalization varies significantly over time, possibly due to external shocks, legal developments,
or speculative trading behavior. These interpretations underline the diverse financial characteristics of
major crypto currencies and reinforce the importance of careful data validation and contextual financial
analysis when studying digital asset markets etc.
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The observed discrepancy in Ethereum's descriptive statistics may be attributed to data entry errors or
misreported units. As a result, any interpretation or conclusions based on this data should be approached
with caution. To ensure analytical accuracy and meaningful comparisons, it is essential to validate and
clarify Ethereum’s dataset before drawing inferences about its market behavior. In contrast, Bit coin’s
market capitalization, while subject to fluctuations, remains within a reasonably narrow range. This
relative stability enhances its appeal among institutional and long-term investors, who often prioritize
lower volatility and more predictable investment behavior. Bit coin’s market characteristics position it as
a more stable digital asset in comparison to highly volatile alternatives such as Ripple. This analysis
underscores Bit coin’s growing significance in global currency markets, signaling how digital currencies
are becoming increasingly intertwined with conventional financial systems. For policymakers and
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investors, these relationships are critical when evaluating economic risk, currency stability, and the
strategic role of crypt currencies in modern global finance.
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