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ARTICLE INFO ABSTRACT
Article history: Digital payment systems have become globally focused on the transition to the cashless economy and have become
Received: 18-04-2025 an indispensable factor in the financial inclusion, and economic growth of the country, as well as environmental
Received in revised form: 04- sustainability. In light of the study explores how Artificial Intelligence (Al) enhances digital payment systems,
05-2025 promoting a cashless and sustainable economy in Rajasthan. It examines Al-driven benefits such as fraud detection,
Accepted: 11-06-2025 personalization, and efficiency, while addressing challenges like cybersecurity and digital literacy. The research
Keywords: highlights Al's transformative role in financial inclusion and economic development. we analyzed the impact of

digital payment adoption in Rajasthan with its benefits, challenges, and policy interventions. With a quantitative
survey methodology, data from the 100 respondents shows high digital payment adoption, with 40 items paying it
daily. Nevertheless, issues such as transaction failure and cyber security concerns prevent further growth. The

Digital Payment Systems, finding implies that while digital payments bring forward social, and economic participation and financial access,
Cashless Economy, Artificial these are thwarted by barriers of digital illiteracy and poor infrastructure as well. The promotion of digital financial
Intelligence (Al), Financial services has been a vital role played by government initiatives like Digital India, Jan Dhan Yojana, and Direct Benefit
Inclusion, Digital Payment Transfers (DBT). The essence of the study is that to advance Rajasthan to a cashless and sustainable economic

Adoption, Cybersecurity,
Digital Financial Services,
Sustainable Economy.

transition, it is very crucial to have improved digital literacy programs, a strong cyber security framework and better
infrastructure in place.

2025 The Authors. Published by IASE. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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socio-economic dynamics the adoption of
fintech-enabled digital financial services is
gaining momentum. This progress is largely
driven by government initiatives, shifting
consumer behaviours, and the emergence of

innovative fintech platforms.

Al plays a pivotal role in enhancing the
functionality, speed, and security of digital
payments. Systems such as the Unified
Payments Interface (UPI), mobile wallets,
and contactless banking are
by
real-time processing,

reshaping

financial ~ transactions ensuring

convenience, fraud

detection, and predictive personalization. In

Rajasthan,  these  advancements  are
contributing  significantly to financial
inclusion by integrating  underserved
populations into the formal economy,

thereby reducing cash dependency and

associated costs.

Moreover, digital payments offer ecological
benefits by reducing the need for paper
currency, minimizing logistical demands,
and lowering the carbon footprint making
the push towards a cashless economy not
just a financial imperative but an
environmental one. However, this transition
The

continues to face challenges such as digital

is not without obstacles. region

illiteracy, inadequate infrastructure,
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cybersecurity threats, and socio-economic

disparities, which hinder the seamless

adoption of Al-driven payment systems.

This study explores the transformative role
of Al in digital payment systems within

Rajasthan, analysing their potential in
fostering a cashless and sustainable
economy. It highlights the benefits,

identifies key challenges, and emphasizes
the need for targeted policy interventions to
accelerate digital financial inclusion and
long-term economic sustainability in the

region.
LITERATURE REVIEW

According to Arner et al. (2016), Al has
emerged as a key driver in the fourth
industrial revolution of finance, enabling
automation in areas like fraud detection,
chatbots,
By

learning algorithms, Al systems in digital

credit scoring, and customer

personalization. leveraging machine
payment platforms can analyze consumer
behavior and detect anomalies in real time,

thereby reducing fraud and building trust.

Demirguc-Kunt et al. (2018) argue that

digital financial services contribute to

financial inclusion by providing
low-income populations with access to

formal banking services. In India, initiatives



International Journal of Advanced and Applied Sciences, 12(8) 2025, Pages: 139-150

like UPI and Aadhaar-enabled payments
have been instrumental in promoting digital
transactions among the underbanked. Al
this by

support

further  strengthens enabling

intelligent customer and
personalized on boarding, especially in rural

and semi-urban regions.

Muthukumaran and Dhanalakshmi (2020)
highlight that digital transactions reduce
cash,

reliance on physical leading to

environmental benefits such as reduced
paper and plastic use in currency production
and decreased emissions related to physical
transportation. As digital finance becomes
smarter through Al, it contributes not only to
economic growth but also to sustainable

development goals.

Doctor and Engineer (2021) identify critical
barriers such as limited digital literacy,
cybersecurity concerns, and infrastructure
deficits, especially in socio-economically
diverse states like Rajasthan. Al, while
enhancing system efficiency, also introduces
complexity that demands robust governance

and ethical considerations.

Rajasthan, due to its mixed socio-economic
fabric, presents a unique case. Studies by
Sharma & Singh (2022) suggest that while
awareness  about

digital payments is

growing, there is a gap in technological
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adoption and trust. The infusion of Al-
driven solutions can accelerate this shift by
offering customized user experiences,
language-based interfaces, and predictive

financial tools tailored to local needs.
RESEARCH AIM

The primary aim of this study is to explore
the significance and transformative role of
Artificial Intelligence (Al) in enhancing
digital payment systems in Rajasthan, with a
focus on building a cashless and sustainable
economic environment. The research seeks
to examine how the adoption of Al-enabled
digital payment systems contributes to
financial inclusion, drives economic growth,
and supports environmental sustainability

within the region.

Additionally, the study aims to assess the
challenges associated with digital payment
adoption in Rajasthan such as digital literacy
gaps,
cybersecurity

infrastructure  limitations, and
risks and how Al-based

innovations can help mitigate these barriers.

By analyzing user behavior, policy
frameworks, and technological
advancements, this research aspires to

provide a comprehensive understanding of
how digital payments, powered by Al, can
foster long-term economic and ecological

benefits in Rajasthan.
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RESEARCH OBJECTIVES

e To examine the impact of the growth
of digital payment systems and their
reach across the geographically
diverse regions of Rajasthan.

e To the

benefits

environmental
with  the

analyze

associated
transition to a cashless economy,
particularly focusing on reductions in
paper currency production and the
overall carbon footprint.

e To identify the

infrastructural, and socio-economic

technological,

challenges and barriers hindering the
adoption of digital payment systems
in Rajasthan.

e To explore the role of government
interventions, initiatives, and policy
measures in promoting the adoption
of Al-driven digital payment systems
within the state.

e To

recommendations

provide practical

for  improving
digital payment infrastructure and
accelerating adoption to support

Rajasthan’s transition towards a

cashless and sustainable economy.
RESEARCH METHODOLOGY

The present study adopts a quantitative

research methodology to examine the role of
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Artificial Intelligence (Al) in

payment systems and their potential to

digital

transform Rajasthan into a cashless and
sustainable economic environment. Primary
data will be collected through a structured
survey approach, targeting individuals, small
business owners, and financial service users
from both urban and rural regions of
2022). A
questionnaire has been developed to include

Rajasthan (Hopali et al.,
both open-ended and close-ended questions
focused on awareness and usage of digital
payments, perceived benefits, barriers to
adoption, cybersecurity issues, and the
influence of digital payments on financial
inclusion and economic development.
Respondents’ attitudes and perceptions will
be measured using a five-point Likert scale
ranging from "Strongly Disagree” to
"Strongly Agree”. The survey will be
disseminated through online platforms such
as Google Forms and email, while physical
copies will be used in areas with limited
internet access to ensure  broader
participation. A random sampling method
will be applied to select a diverse group of
50 respondents from various socio-economic
backgrounds. The collected data will be
analyzed using frequency distribution
analysis to identify patterns, trends, and

significant relationships pertaining to digital
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payment adoption and its implications for a observed, with informed consent obtained
sustainable and inclusive economy (Vyas & from all participants and full confidentiality
Jain, 2021). Ethical standards will be strictly maintained throughout the research process.
RESULTS

Table 1: Use of Digital Payment methods

Q1) In how many days do you use digital payment
methods (UPI, mobile wallet, debit, credit cards) for the | Frequency %

transaction?

a) Daily 40%
b)  2-3times a week 30%
c)  Once aweek 16%
d) Rarely 10%
e)  Never 4%

The data shows that 40% of respondents make digital payments daily, which is a high rate of
adoption of cashless transactions. 30% use them 2-3 times a week, which is a shift to rely more
on digital payments, 16% use them once a week and 10% less than that implying somewhat little
reluctance on this issue. It is estimated that 96 per cent use it. Just 4 % never get involved in
digital payments suggesting the two were a lot less world before. This implies that although
people are using digital payment systems on a large scale, the lapsed users could require

additional incentives or awareness to become regular users.

Table 2: The main challenges during the use of digital payment system

Q2) What are the main challenges you experience when
) o Frequency %
using a digital payment system?

a)  Lack of internet connectivity 20%

b)  Fear of fraud and cybersecurity risks 24%
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c)  Not knowing how to use the digital payments 14%
d)  Preference for cash transactions 16%
e)  Transaction failures or delays 26%

The most significant challenge reported is transaction failures or delays (26%), which can cause
inconvenience and discourage frequent usage. 24% of respondents fear fraud and cybersecurity
risks, highlighting concerns about financial security. 20% struggle with a lack of internet
connectivity, especially in rural areas, affecting seamless transactions. 16% prefer cash
transactions, showing that traditional payment habits still persist. 14% lack knowledge about
digital payment systems, emphasizing the need for financial literacy programs. Better
infrastructure, security measures, and awareness campaigns can speed up the movement from a

cash to a cashless economy by addressing these challenges.

Table 3: Frequency of Using Al-Powered Payment Features

How often do you use Al-powered features (e.g., fraud

alerts, payment recommendations, chatbots)? Frequency %
a) Daily 30%

b)  2-3times a week 25%

c) Once aweek 20%

d) Rarely 15%

e)  Never 10%

The survey reveals that 30% of respondents use Al-powered features like fraud alerts and
payment recommendations daily, reflecting trust in Al-driven security and personalization.
Combined with Table 1°s 40% daily digital payment usage, this suggests Al enhances user
confidence, particularly in UPI (44%, Table 4), which leverages Al for real-time fraud detection.
However, 10% never use Al features, likely due to digital illiteracy or lack of awareness,
aligning with Table 2’s 14% who lack knowledge. Transaction failures (26%) and cybersecurity

fears (24%) indicate areas where Al could further optimize reliability and trust.
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Table 4: Type of digital payment method

Q4) How frequently do you use which type of digital
Frequency %
payment method?
a)  UPI (e.g., Google Pay, PhonePe, Paytm) 44%
b)  Mobile wallets (e.g., Paytm Wallet, Amazon Pay) 16%
c)  Debit/Credit cards 24%
d) Internet banking 12%
e) | do not use digital payments 4%

According to the survey, UPI (44%) is the
most preferred digital payment as it is the
most convenient, fastest and accepted
widely. Debit/credit cards (24%) are still a
popular option for higher-value transactions.
UPI is the most widely preferred mode used
for money transactions followed by credit
cards (15%), and thereafter comes mobile
wallets (16%) such as Paytm and Amazon
Pay. Internet banking (12%) is the least
frequent, most likely because it is more
complex than  UPI-based payments.
Amongst other things, it is evident that only
4% of respondents do not use digital
payments indicating that Digital Financial
Services have made good inroads in
Rajasthan. The findings tip a further need to
optimize digital and

payment systems

security.

CONCLUSION
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This study underscores the pivotal role of
Artificial Intelligence (Al)-enabled digital
payment systems in promoting financial
inclusion, accelerating economic
development, and supporting environmental
sustainability within the state of Rajasthan.
As the adoption of digital transactions
becomes increasingly widespread, it is
gradually shaping the foundation of a
cashless economy. Platforms such as UPI,
mobile wallets, and Al-powered banking
solutions are transforming how financial
services are accessed and utilized, especially

among diverse socio-economic groups.

Despite these advancements, challenges
such as transaction failures, cybersecurity
threats, digital illiteracy, and infrastructural
gaps continue to hinder the universal
acceptance of digital payments particularly

in rural areas. Moreover, although several
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government initiatives have paved the way
for digital inclusion, full access and trust in
digital financial services have not yet been

fully realized.

To ensure a smooth and inclusive transition
to a cashless economy, it is essential to
strengthen  financial literacy programs,
expand and upgrade digital infrastructure,
and build public confidence in secure digital
payment systems. With targeted policy
interventions, grassroots awareness, and Al-
driven innovation, Rajasthan holds the
potential to emerge as a model of a cashless

and sustainable economic future.
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