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Abstract:

This research article aims to explore the impact of artificial intelligence (Al) on digital financial inclusion in India. With
the rapid advancements in technology, Al has emerged as a powerful tool in various sectors, including finance. This article
presents a comprehensive review of the existing literature to examine the potential of Al in promoting financial inclusion,
particularly in the Indian context. The study highlights the benefits, challenges, and future prospects of leveraging Al for
expanding access to digital financial services among underserved populations in India.
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1. Introduction

Financial inclusion refers to the process of providing access to formal financial services, such as savings accounts, credit,
insurance, and payment services, to those who are traditionally excluded or underserved by the mainstream Banking sector
(Demirgli¢-Kunt, et.al., 2012).

According to World Bank Financial inclusion means that individuals and businesses have access to useful and affordable
financial products and services that meet their needs — transactions, payments, savings, credit, and insurance — delivered in
a responsible and sustainable way. This definition emphasizes the accessibility, affordability, and suitability of financial
services for all segments of the population, including individuals and businesses.

Digital Financial Inclusion refers to the process of utilizing digital technologies and platforms to provide affordable,
accessible, and secure financial services to individuals and businesses who have traditionally been excluded from the formal
financial system (Agarwal, et. al., 2019). Digital Financial Inclusion is the process of using digital technologies and
innovative financial services to extend access to formal financial products and services to underserved and unbanked
population (Rehman, et. al, 2023). It aims to bridge the financial divide by leveraging digital channels such as mobile
phones, the internet, and digital payment platforms to provide affordable, secure, and convenient financial solutions
(Honohan, 2008). By embracing digital financial services, individuals and businesses can overcome barriers to financial
inclusion, fostering economic empowerment and promoting financial resilience in previously excluded communities (Park
& Mercado, 2021) (Agarwal, & Assenova, 2023).

Artificial Intelligence (Al) is a multidisciplinary field of computer science that aims to create intelligent machines capable
of simulating human-like cognitive abilities. Al seeks to develop algorithms, models, and systems that can perceive the
environment, understand natural language, reason, learn from experience, and make decisions autonomously (Sampson, et.
al., 2015). These include machine learning, deep learning, natural language processing, computer vision, robotics, and
expert systems, among others. Machine learning, in particular, is a key aspect of Al that allows machines to learn from
data without being explicitly programmed. The ultimate goal of Al is to create machines that can replicate and surpass
human intelligence, exhibiting traits such as creativity, problem-solving, and adaptability (Legg & Hutter, 2007).

2. Artificial Intelligence’s Applications in Finance:
Machine Learning and Al in Finance: Machine learning, a subset of Al, plays a pivotal role in financial applications.
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Through the use of algorithms and statistical models, machine learning enables computers to analyze vast amounts of data
and identify patterns, trends, and correlations that can inform decision-making in finance. This technology has
revolutionized various areas, including risk assessment, fraud detection, investment management, and customer service
(Alexakis et. al. 2021).

Robo-Advisors: Robo-advisors are Al-powered platforms that provide automated investment advice and portfolio
management services.

Credit Scoring and Risk Assessment: Al has transformed the credit scoring and risk assessment process in the financial
industry. This enables financial institutions to make informed lending decisions and expand access to credit for individuals
with limited credit histories (Tram, et. al., 2021).

Fraud Detection and Prevention: Al-based systems have enhanced fraud detection and prevention capabilities in the
financial sector. This proactive approach enables financial institutions to mitigate risks, protect customer accounts, and
minimize financial losses associated with fraud (Khanzode, & Sarode, 2020).

Enhanced Data Analysis and Decision Making: Al algorithms excel at analyzing vast amounts of structured and
unstructured data, enabling financial institutions to extract valuable insights and make data-driven decisions. Al-powered
analytics tools can identify market trends, predict customer behavior, optimize investment strategies, and improve risk
management practices, ultimately leading to more informed and effective decision-making.

Risk Management and Compliance: Al technologies are employed in risk management and compliance functions within
financial institutions. By automating these processes, Al can improve efficiency, reduce errors, and ensure adherence to
regulatory standards (Mhlanga, 2021).

Ethical and Regulatory Considerations: The adoption of Al in finance raises ethical and regulatory considerations.
Regulatory bodies are actively developing guidelines and frameworks to address these concerns and promote ethical Al
practices in the financial industry (Aziz, & Andriansyah, 2023).

Natural Language Processing (NLP) and Chatbots: NLP, a branch of Al, enables computers to understand and process
human language. In finance, NLP has facilitated the development of chatbots and virtual assistants that can interact with
customers, provide personalized financial advice, answer queries, and assist with basic banking transactions. These Al-
powered conversational interfaces improve customer service, enhance user experience, and automate routine tasks, freeing
up human agents to focus on more complex issues (Lalwani, et. al., 2018).

Algorithmic Trading: Al and machine learning algorithms have had a significant impact on algorithmic trading. These
algorithms can process vast amounts of information and react to market changes in real-time, enabling traders to make
data-driven decisions and capitalize on market opportunities (Cohen, 2022).

Personalized Financial Services: Al enables the delivery of personalized financial services tailored to individual customer
needs. By analyzing customer data, Al algorithms can offer personalized product recommendations, customized financial
plans, and targeted marketing offers. This level of personalization enhances customer engagement, satisfaction, and loyalty
(Arner, et. al., 2020)

3. Impact of Al on Digital Financial Inclusion in India:

Below are the specific ways in which Al can positively influence digital financial inclusion in India. It explores how Al-
enabled solutions can address barriers related to identification and authentication, credit scoring, fraud detection, and
personalized financial services.
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Enhanced Access to Financial Services: Al technologies have the potential to expand access to financial services for
underserved populations in India. By leveraging Al-powered platforms and algorithms, financial institutions can reach
remote areas and provide affordable and convenient financial services to individuals who previously had limited or no
access to formal banking services.

Alternative Credit Scoring Models: Traditional credit scoring models may exclude individuals with limited credit histories
or those from marginalized communities. These models can provide a more accurate assessment of creditworthiness,
enabling financial institutions to extend credit to previously underserved individuals.

Personalized Financial Planning and Advice: Al-powered financial planning platforms can provide personalized
recommendations and guidance to individuals based on their financial goals, income, spending patterns, and risk tolerance.
By analyzing vast amounts of data, Al algorithms can offer tailored financial advice, budgeting strategies, and savings
plans to help individuals make informed decisions and improve their financial well-being.

Cost Reduction and Efficiency: Al technologies can help reduce costs and improve operational efficiency for financial
institutions, enabling them to offer financial services at lower costs to consumers. Automated processes, such as customer
onboarding, document verification, and transaction monitoring, can be streamlined through Al, reducing manual
intervention and improving speed and accuracy.

Fraud Detection and Prevention: Al-powered fraud detection systems can analyze large volumes of transactional data and
identify patterns and anomalies that indicate potentially fraudulent activities. This not only safeguards the interests of
consumers but also enhances trust in digital financial services.

Language and Voice-Based Interfaces: Al-enabled language processing technologies can facilitate financial inclusion by
providing language and voice-based interfaces for individuals who may have limited literacy or face language barriers.
These interfaces enable users to interact with digital financial services through voice commands or vernacular languages,
making it more accessible and user-friendly for a wider range of individuals.

Improving Customer Experience: Al-powered chatbots and virtual assistants can enhance the customer experience by
providing instant and personalized support. This round-the-clock support improves accessibility and convenience,
particularly for individuals in remote areas with limited access to physical bank branches (Akyiiz, & Mavnacioglu, 2021).

Targeted Outreach and Financial Education: Al analytics can help identify specific segments of the population that are
underserved or financially excluded. This can promote awareness, build trust, and encourage adoption among underserved
communities.

Scalability and Adaptability: Al technologies have the advantage of scalability and adaptability, allowing financial
institutions to cater to a large customer base with diverse needs. This scalability ensures that digital financial services can
be efficiently scaled up to serve a growing population.

Ethical and Regulatory Considerations: The adoption of Al in digital financial inclusion requires careful attention to ethical
and regulatory considerations. Ensuring fairness, transparency, and accountability in Al decision-making processes are
essential to avoid bias, protect customer data privacy, and maintain consumer trust. Regulatory frameworks and guidelines
are necessary to ensure responsible and inclusive deployment of Al in digital financial services.

Microfinance and Al: Al technologies can enhance the efficiency and effectiveness of microfinance institutions (MFIs) in

reaching underserved populations. Al algorithms can analyze borrower data, repayment patterns, and socioeconomic
factors to optimize lending decisions and reduce default rates. This enables MFIs to better serve low-income individuals
and small businesses, promoting financial inclusion (Ashta, & Herrmann, 2021).
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Agricultural Finance: Al-powered platforms can improve access to finance for farmers and rural communities. By
analyzing data on weather patterns, crop yields, and market trends, Al algorithms can assess creditworthiness, offer
customized loan products, and provide real-time market information to farmers (Dadi, et. al., 2021). This supports
agricultural productivity, reduces financial risks, and strengthens rural economies.

Digital Identity Verification: Al technologies can facilitate digital identity verification, a critical component of digital
financial inclusion. Through facial recognition, biometric authentication, and document verification, Al-powered systems
can establish and validate the identity of individuals, enabling secure and frictionless onboarding processes for digital
financial services.

Risk Mitigation and Insurance: Al can help mitigate risks and improve access to insurance services for underserved
populations. This promotes resilience against unforeseen events and provides financial protection to vulnerable
communities.

4. Variable ldentification

UTAUT's core (Oye, et. al., 2014) constructs align well with the key dimensions of digital financial inclusion, such as
access, affordability, usability, and acceptance of technology. By focusing on users' perceptions and intentions, UTAUT
can provide insights into the adoption and usage of Al-driven digital financial services, which are crucial for enhancing
financial inclusion. Considering these points, the UTAUT model emerges as a suitable choice for studying the effect of Al
on digital financial inclusion in India.

4.1 Dependent Variable:

Al Adoption in Financial Services (AFS): This variable represents the intention to adopt Al in financial services which
shall further result in actual use and adoption of Al in financial services. This variable may further result in influencing the
actual digital financial inclusion of the country. A 2-step model is proposed where independent variables affect Al adoption
in Financial Services which in turn further affect Digital Financial Services.

Digital Financial Inclusion (DFI): This variable represents the level of digital financial inclusion among individuals or
groups in India. It can be measured by indicators such as access to digital financial services, usage of digital payment
methods, adoption of Al-driven financial solutions, financial literacy levels, and the extent of financial inclusion among
marginalized populations.

4.2 Independent Variables:

Performance Expectancy (PE): These variable measures individuals’ perceptions of how Al-enabled digital financial
services can enhance their financial inclusion, improve access to financial services, and provide benefits such as efficiency,
accuracy, and personalized experiences.

Effort Expectancy (EE): This variable captures individuals' perceptions of the ease of learning, ease of use, and user-
friendliness of Al-enabled financial solutions. It assesses the extent to which individuals believe that Al-driven services
are accessible and easy to interact with.

Social Influence (SI): This variable examines the influence of social factors, such as the opinions and expectations of
family, friends, and peers, on individuals' adoption of Al-driven digital financial services. It assesses the impact of social
norms on their intention to use these services.

Facilitating Conditions (FC): This variable assesses individuals' perceptions of the availability of resources, support, and
infrastructure necessary to use Al-driven digital financial services effectively. It includes factors such as technical support,
training, access to reliable internet connectivity, and availability of Al-powered financial tools.
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Perceived Risk (PR): This variable examines individuals' perceptions of the potential risks associated with Al-driven
financial services, such as data privacy, security breaches, biases, or loss of control. It explores how perceived risks can
affect their intention to use Al-driven solutions.

Trust in Al Technology (TRUST): This variable can moderate the relationship between Al adoption and digital financial
inclusion, as individuals with higher trust in technology may have a stronger positive impact of Al adoption on their digital
financial inclusion outcomes. This variable mostly acts opposite to perceived risk, and sometimes it is considered a
moderating variable, but existing studies have mostly considered it a independent variable hence we shall treat it as an
independent variable only.

A 2-step model is proposed where independent variables affect Al adoption in Financial Services which in turn
further affect Digital Financial Services- diagrammatically mentioned below

= "
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ey Direct relationship

Fig. 1: Diagrammatic representation of proposed model

5. Conclusion

Basis the existing literature Al-powered financial services have had a profound impact on the accessibility of financial
products and services for previously underserved populations in India. Several studies have investigated the implications
of Al-driven initiatives in fostering financial inclusion and expanding financial access to marginalized communities. The
identified variables like Performance expectancy, Effort Expectancy, Social Influence, Facilitating Conditions and Trust
have a positive effect on Al Adoption in Digital Financial Inclusion while Perceived Risk has a negative effect.

6. Regulatory Framework and Policy Implications: The review reveals the significance of a robust regulatory framework
that fosters innovation while safeguarding consumers. Policy implications include creating an enabling environment for Al
adoption, encouraging collaborations between fintech startups and traditional financial institutions, and promoting
responsible Al practices. By assessing the regulatory landscape and ethical considerations, the research will contribute to
formulating policy recommendations for fostering responsible and inclusive Al adoption in the financial sector.

Conflict of Interest: The author declares no conflict of interest.
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