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Abstract: India's digital financial environment has witnessed drastic change, largely spurred
by the exponential growth of sophisticated technologies. Of these, Artificial Intelligence (Al) is
increasingly being recognized as a key driver in how financial services are accessed, tailored,
and supplied, particularly in underserved areas. This review paper discusses the changing role
of Al in deepening digital financial inclusion in India, a country with deep contrasts in digital
penetration, banking coverage, and socioeconomic progress. The review starts with a review
of fundamental Al technologies that are transforming financial services, such as natural
language processing, predictive analytics, and machine learning. It analyzes actual
implementations of these technologies by Indian FinTech companies and public programs that
seek to overcome access gaps. This article also examines how Al-based solutions—varying
from autonomous credit scoring tools to smart mobile platforms—are redefining the outreach
efforts of banks and financial institutions to reach heretofore excluded segments without
depending on large physical infrastructures. But the deployment of Al-based inclusion models
is not without obstacles. This review critically examines issues of algorithmic bias, data
protection, cybersecurity, infrastructure constraints, and the imperative for explicit regulatory
guidelines. Overall, the paper provides insight into policy transformations and technological
partnerships required to create inclusive and responsible Al deployment. The research adds to
the ongoing discussion by providing an organized assessment of Al's possibility to redefine
access, trustworthiness, and equity within India's digital financial system.

Introduction

India's financial sector has grappled with the issue of widespread access to basic financial
services for centuries. Traditionally, geographical barriers, income disparities, weak financial
infrastructure, and high costs associated with transactions have kept large parts of the
population—particularly in rural and semi-urban regions—from accessing the formal banking
sector. Consequently, the Indian government and private players encouraged digital finance as
a revolutionary route towards more inclusive finance. Ghosh, S. (2020)

Leading this shift is Artificial Intelligence (Al), the branch of computer science concerned with
developing systems that can learn, adapt, and make independent choices. While the wider
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function of digital platforms like mobile banking, UPI, and digital wallets has already been
well recognized, Al presents a more sophisticated, specific, and data-driven mechanism to
enrich financial inclusion. With the use of Al, financial services can be made intuitive, secure,
and personalized to individual needs—even in low financial penetration regions Pushp, A., et
al. (2023).

India offers a valuable test bed for Al-based digital financial inclusion. As of 2024, more than
80% of the population is covered by a mobile phone, and internet penetration is growing fast
in rural districts Devi, S. (2024). The emergence of FinTech companies, facilitated by
government schemes such as Digital India and Aadhaar-based authentication, has set the stage
for Al rollout. Biometric authentication, customer care automation, fraud screening, and credit
scoring innovations are being tested or rolled out at scale.

But inclusion is more than just access—it's affordability, usability, and trust too. Al
technologies provide the potential to meet these aspects better than ageing digital systems. But
implementing Al in financial services raises its own issues, particularly when working with
vulnerable groups who may not even be fully aware of or trust automated systems. Tripathi, S.,
& Rajeev, M. (2023)

Literature review

Ozili, PK. (2025) This article investigates the role of artificial intelligence (Al) in advancing
digital financial inclusion. In particular the processes of digital financial inclusion agents, the
ability of Al to expedite the account opening procedures for both banked and unbanked
populations, and also provide tailored user experiences for both banked and unbanked
concerning their financial and digital access. The paper also identifies the challenges outlined
for the application of Al toward financial inclusion and provides governance frameworks to
manage these challenges. The findings should be sufficient in guiding policymakers looking to
adopt Al to stimulate digital financial inclusion.

Sahoo, D.R. and Bansal, K. (2025) This chapter investigates the links between Al, financial
inclusion, and economic development in India. The authors look at how Al technologies can
support the adoption of financial services by unbanked populations and in turn advance
economic growth. The authors further discuss the implications for policy and provide
recommendations for implementing Al in financial inclusion to achieve sustainable
development.

Kesavan, V., & Polisetty, A. (2025) This bibliometric research comprehensively explores the
scholarly research landscape on fintech and financial inclusion using Scopus-indexed
publications to identify who is doing what and global trends in fintech and financial inclusion
research. This research notes the c ritical role of fintech addressing the financial chasm between
urban and rural communities and supporting sustainability and economic development.

Grover, V., Agnihotri, A., Balusamy, B., Gite, S., & Arockiam, D. (2025) This chapter reviews
how the adoption of Ai in digital financial services can address socioeconomic disparities. This
chapter identifies the potential of Ai to improve accessibility, affordability, and efficiency of
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financial services for marginalized populations and looking at the global contribution of Ai to
financial inclusion, identifies challenges and potential solutions for the effective
implementation of Ai-based financial inclusion initiative.

Devi, S. (2024) This research paper highlighted many issues created by digital potential in
terms of financial inclusion in India. It emphasizes how technology like mobile banking,
fintech solutions, and digital payment systems could potentially lead to expanded access to
financial services, especially in rural areas. The role of Aadhaar in allowing for more financial
inclusion, is also explored providing recommendations for policy that would increase
accelerator towards the digitalization of financial inclusion for the country.

Tripathi, S., & Rajeev, M. (2023) This paper focuses on measuring and analyzing gender-based
financial inclusion across 109 countries. It introduces a Gender-Based Financial Inclusion
Index (GFII), combining digital and conventional financial service usage metrics. The study
finds that health, education, labor force participation, and political empowerment significantly
influence women's digital financial inclusion. The research provides policy suggestions to
enhance women's access to digital financial services, thereby promoting gender equality and
inclusive growth.

Joseph, D., Girish, S., & Suresh, G. (2023) This scoping review examines existing literature on
the relationship between fintech and financial capability. It identifies gaps in understanding
how fintech influences individuals' ability to manage financial resources effectively. The study
calls for more empirical research to explore the impact of fintech on financial literacy, decision-
making, and overall financial well-being, particularly in the Indian context.

Asif, M., Khan, M. N, Tiwari, S., Wani, S. K., & Alam, F. (2023) This paper investigates the
role of fintech and digital financial services in enhancing financial inclusion in India.Analyzing
data from the Reserve Bank of India, the study employs regression and correlation analyses to
assess the influence of fintech on financial inclusion. The results indicate that fintech
companies have significantly contributed to financial inclusion, particularly among the middle
class. The research underscores the importance of fintech in reaching underbanked populations
and providing a stable environment for financial services expansion.

Ghosh, S. (2020) This study explores the influence of physical distance on financial inclusion
in India. Using survey data at the district level, the author finds that increasing distance to the
banking infrastructure primarily impacts usage of bank accounts rather than access. The study
indicates that the time taken to reach banking facilities, as well as the physical distance,
negatively affects the possibility of financial inclusion. These important findings underscore
the need for policy alternatives to limit the barriers to financial inclusions through distance.

Mhlanga, D. (2020) This paper describes how technologies associated with Industry 4.0,
especially Al, have an impact on digital financial inclusion. The authors note that Al could
positively impact the financial services industry by promoting efficiency, decreasing costs and
providing further customer interaction. The paper also points out the potential of Al to provide
financial services to financially underserved individuals which would support greater
inclusivity.
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Methodology

This is a secondary research paper by synthesis and analysis of existing literature available on
Scopus, springer, Wiley and Taylor & Francis, industry white papers, policy documents issued
by governments, and FinTech case studies. The paper does not aim to offer empirical
quantifications but instead provides a critical synthesis of the currently available knowledge to
inform future research and policy-making. Comprehensive analysis of literature, government
reports and technological innovations provide overall understanding of challenges and policy
implications in promoting digital financial inclusion in India

Artificial Intelligence in Financial Services

Al Technology Application Area Example in India

Machine Learning (ML) Credit Scoring & Risk CASHe, IndiaLends
Analysis

Natural Language Customer Service iPal (ICICI Bank), Axis

Processing (NLP) Chatbots Aha!

Robotic Process KYC and Document SBI YONO, Kotak 811

Automation (RPA) Verification

Computer Vision Biometric & Aadhaar Karza Technologies,
Matching eMudhra

Predictive Analytics Fraud Detection & HDFC Fraud AI Systems
Prevention

Table 1: Applications of Al in Financial Services in India

Artificial Intelligence in banking and financial institutions covers a spectrum of abilities,
ranging from simple automation to sophisticated cognitive computing. At its foundation, Al
encompasses technologies like machine Learning (ML) is applied to identify patterns in
financial information and forecast customer tendencies, natural Language Processing (NLP)
drives chatbots and voice assistants for customer support, computer Vision used in biometric
identity authentication via facial recognition, Robotic Process Automation (RPA) have bots
that can automate tedious financial procedures such as KYC (Know Your Customer).

Cumulatively, these technologies constitute the building blocks of intelligent financial systems
that are able to determine creditworthiness, block fraud, and offer customized customer
interaction—{frequently in real-time.
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Financial Service Areas Enhanced by Al
1.Credit Risk Assessment

Traditionally, banks are reliant on formal documents for lending and lending decisions (e.g.,
salary slips, income tax returns, or credit bureau scores). This creates a barrier for low-income
clients often without a credit history or other documentation. Al eliminates this barrier by
evaluating alternative data to create credit scores—mobile phone patterns, utility payments, or
transaction habits as alternative data. Indian FinTech companies such as CASHe and
IndiaLends have adopted such models and use them to give microloans to first-time borrowers.

2.Customer Support and Engagement

Artificial intelligence-based chatbots are being used more and more by banks and
FinTech companies to manage balance inquiry, transaction status, and loan eligibility-related
queries. These bots are available 24/7 and are local language enabled, reducing linguistic
barriers considerably. For example, ICICI Bank's chatbot 'iPal' provides
multilingual functionality and instant response to customers' queries.

3.Fraud Detection and Cybersecurity

Al systems can recognize unusual financial activity through ongoinglearning
from fresh data feeds. Fraud detection systems in real-time are crucial in stopping phishing
attacks, identity theft, and online fraud. HDFC Bank and Axis
Bank employ predictive models ~ of Al that detect  potential risk before  transactions
are executed.

4.Personal Financial Management

Some Indian apps now include Al powered budgeting features that enable users to track
spending, provide saving recommendations and notify them of financial discrepancies. These
apps tend to apple Al to analyse complicated data into comprehensible graphics and enabling
the improved fiscal choices.

Benefits of Al in Financial Services

Al not only lowers the cost of doing business for providers but also enhances the customer
experience by providing speed, personalization, and security. For underserved populations,
the capacity of Al to bypass paperwork and conventional credit checks is revolutionary.
It enables institutions to scale outreach without establishing costly brick-and-mortar
infrastructure, bringing services to the consumer's doorstep—or mobile phone.
In addition, AI solutions are dynamic. As compared to static rules-based systems, Al
platforms adapt and evolve over a period oftime. This dynamism makes them well-
suited to India's multiplicity, as models can be trained to portray regional money behaviour
and socio-economic norms.
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Al-Powered Financial Inclusion Models in India

The traditional view of financial inclusion—access to a bank account or credit line—has been
redefined with Al. Inclusion now refers to seamless access to services including savings, credit,
insurance, remittances, and investing through digital platforms. Al is the enabler of this more
expansive and functional inclusion by parsing data from non-traditional sources and delivering
hyper-personalized services.

Notable Implementations in India
1.Microloan Distribution in Rural Regions

Startups such as Faircent and MoneyTap utilize Al to evaluate loan eligibility without the
benefit of a standard credit history. These companies leverage digital footprints produced by
various e-commerce transactions, telecom records, and even GPS location to make lending
decisions. This business model has worked extremely well in states like Uttar Pradesh and
Bihar, where the adoption of formal banking is low.

2.Aadhaar-Linked Al Verification

The incorporation of Aadhaar—India's biometric ID system—has increased the potential of Al
to assist with remote identity verification. Al algorithms compare facial recognition, iris scans,
and fingerprints with Aadhaar data to conduct e-KYC in just minutes. Organizations like Karza
Technologies have developed platforms using these verification processes for banks and
NBFCs since it is now possible to onboard remote users safely and securely.

3.Smart Insurance Underwriting

Companies in the InsurTech space, such as Digit and Toffee Insurance, take advantage of
machine learning to assess risks in real-time that help underwrite the policy. For example,
satellite images, and weather data using Al help estimate crop damage. The assessment of crop
risk allows fair and timely disbursal of agricultural insurance. This model is running trials in
Madhya Pradesh and parts of Rajasthan.

4.Automated Remittance Systems

Al-capable remittal apps can detect patterns of usage and use them to provide auto-suggestions,
reminders, and fraud alerts for remittance transfers, both domestic and international. The
utilization of these functions simplifies the transaction process for migrant workers as well as
domestic workers, two groups that have historically faced barriers in accessing formal financial
services.
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3.3 Regional Outreach and Inclusion

Some state governments have collaborated with FinTech firms to develop Al enabled mobile
banking vans and tele-support services. These models take a hybrid approach, involving digital
and human services. The Al will manage backend processing, fraud management, and guiding
the user but the staff will be involved in managing the frontline and clients in their local
dialects.

Andhra Pradesh has successfully trialed an Al-enabled platform in tribal areas in relation to
welfare payments and microcredit to access services. It uses speech recognition and dynamic
translation for local languages to interface with users and carry out tasks without them being
previous exposed to digital services.

Challenges in Al-Driven Financial Inclusion

While Artificial Intelligence (Al) is ushering in numerous exciting opportunities for financial
inclusion in India, its practical implementation and integration is fraught with challenges that
are multi-faceted in nature. The challenges fall into a variety of categories including
technological and infrastructural limitations, socio-economic barriers, governance issues and
the maturity level of the financial ecosystem. It is imperative to understand the challenges of
Al-driven financial inclusion to ensure a fair and conscientious implementation of Al

1.Technological and Digital Divide

India's digital growth story has not been evenly distributed across the country. A metropolitan
area of Delhi may have a strong and thriving digital space dominated by various online tools,
whereas a rural area in Hoshangabad, Madhya Pradesh may lack basic digital connectivity.
Each Al-based financial tool rests on a foundation of essential requirements which include
consistent availability of data streams, cloud computing, and mobile integration platform.
Therefore, in areas where there is limited access to stable electricity, internet or affordable
smartphones and devices, the benefits of Al as a financial inclusion tool are more theoretical
than practical.

In addition, many Al-based financial applications also rely on constant patching or updating
and may need to access remote servers for real-time processing. All of these aspects are
hindered if a user does not have a reliable internet service or connection. Users who live in
areas with low connectivity may be at a disadvantage running Al apps that are calling internet-
based services to serve their users. The danger arises if when using Al-based financial inclusion
tools we reinforce and perpetuate these gaps.

2. Data Privacy and Security

Al systems operate through the collection and analysis of vast amounts of user data. In India,
where the general population's awareness of digital rights is not fully formed, this is worrisome.
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Many individuals from rural or semi-literate communities do not understand how their data is
collected, stored, or shared.

Laws and regulations are emerging (for example, the Digital Personal Data Protection Act) to
some extent. However, data privacy laws remain complex when it comes to enforcement. There
is already a heightened sensitivity around financial data and lacking a tight framework, we do
not know what can happen next, specifically misuse, profiling, or discriminatory elements from
service providers. Data breaches will also affect the consumer's trust and broad objectives of
financial inclusion.

3. Algorithmic Bias and Fairness

Al algorithms are only as unbiased as the data used to create them. If they are trained using
historical financial data or customer profiles that include social, economic, or gender-based
biases, Al systems could inadvertently replicate these biases. This is a major issue in India
where there are already disparities in accessing opportunities based on caste, area, and gender.

For example, if a credit risk model were trained almost exclusively or overwhelmingly with
urban data, the model may provide a systematic discount to applicants from rural areas. In
another example, language-based customer support bots, where data has been piloted and
designed in English, may unintentionally provide inconsistent service across multiple language
groups. These types of issues exacerbate, rather than resolve, pre-existing inequalities.

4. Lack of Human Oversight and Accountability

Prominent narratives suggest that Al systems are self-learning and self-governing, but the
decisions made by Al applications—especially financial decisions—can have long-standing
ramifications. A microloan, for example, once declined can cause a long-term adverse effect
on someone's livelihood, while a false positive for fraud can lead to underutilization of services.
The majority of Al-based service platforms do not define a clear human route for redressal or
escalation.

In India, where many of the users of these services attendee rate listers- including those
attending bank centres with first-time experience of digital finance and potentially need the
human touch as an intervening factor, the absence of human oversight often leads to mistrust
and stresses the underutilisation of these services. Users may also experience lack of
transparency around the decision-making process, more acutely if denied access to services
with no reasons provided.

5. Legal and Regulatory Ambiguity

the regulatory environment around Al in India's financial sector remains ill-defined. There is
no common framework to govern the ethical use of Al across digital lending, insurance or
digital payments. The Reserve Bank of India and the country's incumbent financial regulators
have not yet come out with overarching guidelines around primary issues, including Al
accountability in credit decisions, Third-party liability in relation to algorithm errors,
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Mandatory disclosure of content generated by Al for customer advice. All of these creates
operational risk for innovators and confusion for consumers. Ultimately, without boundaries
clearly established in a legal framework, it will be difficult to use Al in a way that is useful and
safe.

6. Digital Literacy and User Awareness

Many users are unfamiliar with digital technologies. Although Al tools may allow automation
of complex activities, it does not free individuals from understanding how to use mobile apps
and locate their passwords, as well as being familiar with biometric authentication and
identifying phishing attempts. Without an individual’s ability to understand how to engage with
the Al interfaces, the advantages of convenience and customization are unable to materialize.
This can lead to a lack of engagement with Al systems or over-reliance on providers or
intermediaries, and is counter to the intention of promoting autonomy through digital financial
inclusion.

Government and Regulatory Support

Government institutions and oversight have provided a central role in creating an ecosystem
that facilitates Al-based financial inclusion. In India, the public sector has made significant
steps towards structural foundations, but consistency across programs, equity for all users, and
ethical use of technology remains a long way to go

Initiative Lead Institution Al Relevance

Regulatory Sandbox Reserve Bank of India | Tests Al lending and credit tools under
Framework (RBI) supervision

IndiaStack (UPI + Ministry of Electronics | Provides digital rails for Al-based
eKYC + Aadhaar) &IT services

FinTech Innovation IFSCA Encourages Al-based product

Hub (GIFT City) development

Digital Personal Data | Government of India Lays groundwork for ethical Al
Protection Act deployment in finance

Table 2: Government and Industry Al Initiatives in India
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1.Digital India and Financial Inclusion

Launched in 2015, the Digital India initiative set the foundation for digitally transforming India
at scale and facilitated processes for developing infrastructure for the public digital markets,
and framework for identification, such as Aadhaar. The Digital India initiative was not specific
to Al, however, it facilitated the rollout of intelligent systems across many different categories
of systems including finance.

Digital platforms like IndiaStack, which integrates Aadhaar, e-KYC and UPI, provide an
ecosystem where Al applications can run with established and verifiable digital identities and
payment credentials. These foundational systems allow builders of Al-based financial tools to
have faith in the data's safety and integrity.

2. Role of the Reserve Bank of India (RBI)

The Reserve Bank of India is paving the way for modernising the financial system and
facilitating innovation through its Regulatory Sandbox Framework which helps FinTech firms
trial their Al based solutions in a regulated environment. A cohort of the sandbox focused on
lending models, risk management systems and biometric authentication (most had Al
components).

RBI has also expressed the need to improve customer experience with digital banking which
has motivated banks to explore Al as a mechanism for improving service quality and fraud
detection but RBI has stressed the importance of ethical use of Al wherever such algorithms
are being used for risk profiling and/or disbursing loans.

3. Emerging Data Protection Regulations

India's Digital Personal Data Protection Act (DPDPA), is a seminal legislation that provides a
legal structure around the handling of digital data. Though the Act is primarily focused on
privacy, it will have implications for Al systems that depend on data driven decision making.
The law requires that financial institutions obtain user consent for data usage, share their
processing activities sharply and develop protections against misuse or misaplication.

While this is a positive move, the enforcement mechanisms still need to be established. For Al
to grow responsibly, it must exist in a legal framework that balances innovation with individual
rights.

4. Public-Private Partnerships (PPPs)

Public-private partnerships have been essential to scaling financial inclusion. In recent years,
the Government's partnerships with Fintech firms to co-develop solutions for rural banking,
digital onboarding, and Al-based microinsurance have established a new level of collaboration
between government and private firms. The Ministry of Electronics and Information
Technology (MeitY) has recently piloted programs with private firms to develop Al-based
credit underwriting for informal workers and farmers. These types of partnerships help with
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scaling, as they can leverage the reach of public schemes and the nimbleness of private sector
innovation.

5. Regional Policy Innovations

A few Indian states are proactively developing regional Al policies to support inclusion. For
instance, the Government of Telangana published an Al policy that encompasses goals such as
digital skilling, inclusion-focused use cases for Al, and ethical use of data. These regional
policies still align with national policies, while also acting as test beds for implementation of
these policies.

Conclusion

India's quest to provide total digital financial inclusion has reached a key inflection point. The
vast and diverse population, combined with a growing digital ecosystem, provides significant
opportunities and challenges alike. This review has shown the role of artificial intelligence to
be significant in closing the last-mile delivery of financial services, particularly in areas where
conventional banking systems have historically been excluded.

Al provides these new efficiencies through credit assessments, underwriting for insurance,
fraud detection, and customer engagement. Each of these elements can drive down operational
costs, remove the need for bureaucratic processing, and permit financial services to be
accessible, personalized, and scalable. Al also allows for low resource environments with
minimal human involvement, making this technology particularly favorable in rural outreach
and for migrant and informal sector workers. Al's ability to provide narratives with alternative
forms of data allows for Al tools to assess financial trustworthiness that traditional systems
cannot, drastically widening the field of potential beneficiaries.

That said, the use of Al is also wrapped in meaningful structural and ethical problems. For
example, the digital gap continues to persist between our regions and demographics making it
difficult to leverage the full practical capability of Al platforms. Infrastructure bottlenecks in
the form of inconsistent mobile networks connecting to platforms, unreliable electricity source,
and poor or nonexistent internet coverage were cited as barriers for data access continue to
obstruct access to Al-enhanced services in many rural districts.

Likewise troubling are the issues of data privacy, algorithmic bias, and unclear governance
structures. As algorithmic models increasingly dictate financial decision-making, users need to
know what is going on with these systems and how decisions could impact their financial
wellbeing. In the absence of sufficient legal and institutional frameworks, systems promising
to bring empowerment could instead normalize inequality, exclusion, or erosion of trust.

Additionally, many of the Al solutions in the Indian financial ecosystem remain in pre-existent
pilots or under development. While these solutions are promising, they still require robust
validation, ethical and governance reviews, and contextual localization. Much of India's society
is heterogeneous - language, literacy, digital behaviours relating to financial practices -
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meaning that Al systems need to have local tuning specific to their context instead of being
universally applied.

Public-private partnerships need to engage more deeply to enable trustable Al applications,
especially for those who rely on them the most, such as agricultural finance, rural insurance,
and remittances for migrants. And, institutions providing financial products and regulators will
also have to build capacity to understand, assess and supervise Al systems.

In conclusion, Artificial Intelligence offers unimaginable potential to deliver change to the
landscape of digital financial inclusion in India. But this potential is tied to more than
technology. There must be a collective commitment from system actors and stakeholders to
equality, ethics, and empowerment. If responsibly managed, Al could be a great resource—not
only for socio-economic inclusion—nbut for collective transformation in India's digital future.
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