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Abstract:

This study considered the relationship of fintech and artificial intelligence with
financial inclusion. Based on a panel dataset from India, Indonesia, the Philippines,
Singapore, Thailand, and Vietnam, it applied GMM method to analyze the effect of
fintech and artificial intelligence on financial inclusion from 2011 to 2020. The analysis
reveals that fintech has a positive effect on financial inclusion and that the effect of
fintech on financial inclusion has increased as the country income level has increased.
Furthermore, the study finds that artificial intelligence has a negative effect on financial
inclusion and that the negative effect of artificial intelligence on financial inclusion has
decreased as the country income level has increased. Financial technology and
artificial intelligence can be potentially used as tools to promote financial inclusion.
However, the effectiveness and outcomes may differ based on the country's income
level.
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Résume:

Le Cette étude a examiné la relation entre la fintech et I'intelligence artificielle
et I'inclusion financiere. Sur la base d'un ensemble de données de panel provenant
d'Inde, d'Indonésie, des Philippines, de Singapour, de Thailande et du Vietnam, elle a
appliqué la méthode GMM pour analyser l'effet de la fintech et de I'intelligence
artificielle sur I'inclusion financiére de 2011 a 2020. L'analyse révele que la fintech a
un effet positif sur I'inclusion financiére et que I'effet de la fintech sur I'inclusion
financiere a augmenté a mesure que le niveau de revenu du pays a augmenté. En outre,
I'étude constate que I'intelligence artificielle a un effet négatif sur I'inclusion financiére
et que I'effet négatif de Il'intelligence artificielle sur I'inclusion financiére a diminué a
mesure que le niveau de revenu du pays a augmenté. La technologie financiere et
I'intelligence artificielle peuvent étre potentiellement utilisées comme outils pour
promouvoir [l'inclusion financiére. Cependant, I'efficacité et les résultats peuvent
différer en fonction du niveau de revenu du pays.
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1. Introduction

Financial inclusion, or the ability of individuals and businesses to access
financial services, has been increasingly recognized as a key enabler for equitable
economic growth and poverty alleviation across the globe. Regulatory and
government initiatives are presently being formulated all across the world to
promote financial inclusion efforts, especially in developing nations.

With rapid advancements in financial technology, the growing adoption of cost-
efficient fintech solutions has brought the unbanked population into the ambit of
formal financial services, thereby giving a sizeable push for the financial
inclusion agenda. Financial technology (fintech) leverages technology to
innovate, develop and deliver financial services to consumers and businesses.
Nowadays, financial technology companies are in the forefront of providing cost-
efficient financial services that are more user-friendly and accessible than those
offered by traditional financial service providers, thereby improving upon the
reach, quality and efficiency of financial services.

Financial technology is anticipated to promote the financial inclusion agenda by
tapping into the underbanked and underserved low-income population.
Coincidentally, there is rising interest in deploying artificial intelligence
technology in the financial services industry. With innovations in machine
learning, deep learning, big data analytics, computer vision, text mining, natural
language processing and other related artificial intelligence technologies, fintech
companies can create radical new solutions to address long-standing limitations
of traditional finance which cannot be resolved with legacy IT. To try to answer
this, we raised this issue : Do FinTech and Al Play a Complementary Role for
Financial Inclusion?

While fintech solutions alone can significantly enhance the quality, efficiency
and accessibility of credit, payments and other major financial services, artificial
intelligence technology can further improve the effect and reach of such fintech-
based solutions. It can create more cost-efficient, user-friendly and targeted
fintech solutions which can be effectively deployed to promote the financial
inclusion efforts. Thus both financial technology and artificial intelligence are
expected to play a complementary role and converge together to provide
innovative solutions that potentially have a transformative impact on countries'
financial inclusion outcomes.

However, the academic literature has widely neglected to derive equilibrium
consequences of such a convergence and its heterogeneous impact on financial
inclusion.
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2. Understanding Financial Inclusion

Financial inclusion is defined as the availability and equality of opportunities to
access financial services. This concept is of utmost importance because it
promotes the efficiency and effectiveness of resource allocation and distribution,
significantly contributing to economic growth. Financial inclusion shows that
those who have access to funds tend to invest in businesses, leading to a broad
spillover effect in economic activities, manifesting in urbanization and
industrialization. On the other hand, the poor tend to consume their income for
survival, and therefore, the common income distribution of society appears as a
"rich-poor gap". This indicates that poverty alleviation is a long-term effort and
seeking micro-lending as a short-term solution is not applicable. Therefore, the
Kiva project, through the support of financial services providers, bank service
consulting, and training, would have more impact on financial inclusion than
simply lending money. (Emara & EIl Said, 2021)

There exist multiple barriers obstructing the process of financial inclusion.
Generally, those barriers can be classified as supply-side and demand-side
barriers. On the supply side, barriers include the existence of poor infrastructure,
small and remote markets, high service cost to risk ratio, high transaction costs,
lack of customized products and services, and lack of competition due to
monopoly and discrimination in service supply. On the demand side, barriers
include a low level of income, insufficient knowledge of financial products and
services, lack of understanding of the benefits of financial services, lack of
confidence and trust in the system, and lack of personal identification documents
and credit history. (Simatele & Maciko, 2022)

2.1. Definition and Importance

The term "financial inclusion™ describes the state of individuals having access to
financial services and their active use. Financial inclusion comprises three
dimensions: access to and use of financial services by the underserved. Access
encompasses the availability of financial services, including savings accounts,
credit products, payment services, insurance products, and investment options.
Usage consists of the take-up and active use of financial services, ensuring that
products are suited to customers' needs. In addition, affordability and quality are
implied conditions for satisfactory access and effective usage. (Vo et al., 2021)

Financial inclusion is crucial to achieving multiple economic, social, health, and
sustainability goals. The G20 considers financial inclusion one of the critical
pillars in promoting economic growth and reducing poverty. Financial inclusion
creates opportunities for individuals to invest in education and businesses, allows
them to accumulate savings to cope with economic shocks, and increases their
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chances of escaping poverty. It facilitates capital mobilization, promotes
economic growth, and reduces inequality.

The Global Partnership for Financial Inclusion (GPFI) highlights the findings of
the World Bank Findex database that show more than 1.7 billion people were
unbanked globally in 2017. The uninsured population globally stands at 3 billion,
with most of these individuals living in developing Asia and Sub-Saharan Africa.
A lack of financial records hinders credit access for more than 3 billion adults in
developing countries, whereas 85% of formally employed adults in Africa have
no access to borrowing. (Abdulhakeem & Hu, 2021)

2.2. Barriers to Financial Inclusion

Despite the growing recognition of its importance, financial inclusion has various
barriers, as highlighted by many researchers. Koepke reports that the physical
distance from a bank is a major barrier to financial inclusion. Banerjee and Duflo,
along with others, identify factors such as lack of financial literacy, preventive
cultural and religious attitudes, and poverty to prevent taking loans. In many
developing countries, poverty, poor regions dominated by the informal sector,
and lack of identity documents exclude people from formal financial services,
creating a vicious cycle of no savings, no investment, no growth, and no services.
Enthoven argues that non-involvement in the formal banking system keeps
people poor, as they have no access to cheap loans or options for secure savings.
(Mhlanga and Dunga2020)

To provide secure savings options to those living on $2-3 per day, microfinance
services (low-cost, small loans) with low-interest rates were developed. Although
they are alternative to banks for the rich, they can still be beneficial. Camera, et
al. show that in India, accessing microfinance services leads to rising loan
acceptance and new bank branches. Healthcare issues, low savings, and cash
flow constraints are the most common reasons for taking microloans. Saving
patterns improved in anticipation of taking loans and income raised with new
investments. However, many people still lack access to microfinance services,
which worsens their situation even further.

FDI projects help establish banking infrastructure in a particular region, but
strong early competition may harm financial stability. Moreover, it is a long-term
solution, as networks must be created and people trained. The rapid development
of mobile telephony may be used to circumvent the lack of banking infrastructure.
Equitel and M-Pesa in Kenya are successful examples of transferring small sums
via the mobile operator's network. They enable customers to pay instead of
traveling several miles to a branch and combining multiple long journeys with a
chance on robbery. Unfortunately, prepaid sim cards with concealed numbers are
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purchased and used fraudulently. Without full identification and cooperation with
financial authorities, it is impossible to create foreclosures. The vicious cycle of
no services and no funds leading to being disconnected from formal banking
persists. (Guma & Mwaura, 2021)

3. The Role of Financial Technology (Fintech) in Financial Inclusion

The onset of financial technology (fintech) has revolutionized the way
finance is conducted, enhancing access to financial services through innovative,
technology-enabled solutions. In this paper, the relationship between fintech,
artificial intelligence (Al), and financial inclusion (FI) is analyzed. The actual
role of fintech in FI, the considerations surrounding the value of fintech to Fl in
developing countries, and the contribution of Al to FI are explored. (Anifa et
al.2022)

Financial technology (fintech) refers to the use of technology to offer
financial services efficiently. Fintech can be a service that applies technology to
enhance, upgrade, or automate financial services or processes. It can be
application-based investments, money transfers, loans, regulation and
compliance, or several other services. Fintech companies form start-ups, small
and medium enterprises (SMEs), and large businesses. Fintech reduces the cost
of transactions, helps in making international remittance cheaper and quicker,
and increases the market outreach of banks. Besides, fintech technologies can
also be used for process optimization, as decision support or fraud detection
functions. Fintech offers endless opportunities for financial services across the
globe, and developing countries can gain greater access to financial services
through innovative technology-enabled solutions.

For individuals and businesses lacking access to financial services,
traditional banking systems have not only limited access but also failed to
provide the range of financial services required, such as access to credit, savings,
insurance, and payment mechanisms. In this context, understanding the
developing role of fintech and its solutions to FI becomes imperative. Although
the term fintech is often associated with start-up companies, it is also used to
denote numerous established financial services institutions operating in various
fields, such as payments, investments, and credit. As traditional institutions have
entered the fintech scene, it denotes a much broader ecosystem of actors,
products, and cooperation involving companies, technology, customers, and
regulations. For FI, fintech solutions can change the way underserved markets
access financial services. Some fintech solutions to financial services provision
are unbundling services, building partnerships, aggregation of services, reaching
remote locations, and expanding outreach through (big) data analysis on
customer profiles. (Broby, 2021)
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The low financial penetration rates across Africa, Latin America and the
Caribbean, South Asia, and Southeast Asia led to the assumption of a positive
and potentially large impact of fintech on FI in developing countries. However,
the extent of fintech's impact on FI is still to be empirically established.
Countries with little to no formal FI often have strong alternative informal
service availability. Such inputs always raise questions surrounding regulation
and consumer protection. Thus, while fintech has the potential to spur access, it is
necessary to consider each country's context, including the use of informal
financial services, as it may deter the growth of formal FI. Fintech solutions are
likely to only tentatively replace existing unmet demand for alternative services.
(Goswami et al.2022)

3.1. Overview of Fintech

Financial technology, popularly known as fintech, is an umbrella term
encompassing a variety of technological innovations that deliver financial
services. These services encompass a broad spectrum including, but not limited
to, payment processing, advisory, lending, and insurance. Fintech uses various
technologies such as software, applications, and automated processes to offer
financial services and improve user interactions in transactions. Recent
developments like artificial intelligence and blockchain technology have
contributed further to the rapid evolution of financial services. With its
innovative capabilities, it can drastically alter traditional financial service
delivery channels in both the microfinance and banking sectors.

Based on functionalities, there are three core groupings of fintech services:
1) Payment, 2) Capital Raising, and 3) Retail Investing and Wealth Management.
Payment emerges as the fintech service with the widest reach overall as well as in
developing countries. Capital Raising fintech services encompass crowdfunding
and peer-to-peer lending services for creating loans or capital pools for project
financing and investments. Retail Investing and Wealth Management fintech
services handle personal or household investments in stocks, bonds, mutual funds,
and/or real estate assets. As a financial product provider, tech banks in
developing countries often offer their services using third-party fintech firms;
however, the landscape is changing rapidly with tech firms entering the space
more as financial product providers.

Overall, financial regulators consider fintech as both an opportunity and a
challenge. For national financial systems, fintech has the ability to bring in more
users and increase the stability of national financial systems. It can also pave the
way for the development of new technologies such as blockchain, which retailers
in particular are used to fast-track transactions using mobile wallets. However,
fintech can also present challenges. Due to unforeseeable financial technologies
and the rapid penetration of smart mobile phones, financial services are moving
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off-balance-sheet and into a largely untraceable sphere—social media, networks,
etc. Consequently, this development may lead to major systemic risks.
(AlMomani and Alomari2021)

3.2. Fintech Solutions for Financial Inclusion

Financial inclusion is the process of ensuring access to financial services for
all individuals and businesses. Financial technology, Fintech, is a new wave of
technology that has greatly improved the financial services landscape for banked
and unbanked individuals. Financial technology companies (Fintechs) are using
technology to provide financial services to billions of people around the world
who are underserviced by traditional banks and financial services providers.
Fintechs are supporting financial inclusion by providing access to financial
services remotely or on mobile, cost-efficiently, and easier than traditional banks.
Key solutions include mobile wallets, alternative credit scoring models, e-
KY Clidentity verification, and P2P lending. (Javaid et al.2022)

Financial inclusion can be improved with Fintech solutions across five
dimensions: Access, Usage, Quality, Affordability, and Welfare. Fintech
companies are addressing each dimension. In the area of Access, peer-to-peer
(P2P) platforms enable direct interactions among individuals or businesses,
reducing the need for traditional deposit-taking institutions. E-wallets also enable
account-less payments for money transfers. Users can send and receive cash
through electronic transactions without a bank account, thus enhancing access. In
the area of Usage, digitalized financial services are supporting the shift from cash
to cashless transactions, thus increasing activity and usage. In the area of Quality,
replacement performance-based credit scoring models, holistic and data-driven
customer behavioral data improves accuracy and thus the quality of the scoring
models. In the area of Affordability, digitalized processes and low set-up costs
could reduce service costs, thus enabling more affordability. In the Welfare
dimension, Fintech services expand inventory for investment outlets in most
asset classes, thus improving welfare. (Senyo & Karanasios, 2020)

4. The Role of Artificial Intelligence (Al) in Financial Inclusion

Overview of Al (Zhao et al.2020)

Acrtificial Intelligence (Al) revolutionizes how businesses operate, offering
an opportunity for financial institutions to provide financial services to all
beneficial individuals. Nevertheless, common acceptance of established financial
practices requires rethinking strategies for providing services to excluded
populations regarding data collection, transmission, storage, processing, and
protection. Information and communication technologies (ICTs) have previously
been utilized to access and offer financial services. However, excluding low-
income individuals from diverse financial services is still experienced.
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Traditionally, approaches to serving the unbanked and underage population
have used savings, insurance, and credit cards, particularly to entrepreneurs who
don't want to experience the loss of career freedom caused by the debt payment.
Reasons for risking not serving these populations include never-decreased mobile
money costs, no return benefit of digital assets, recognizable debt danger, and
insufficient prospect for growth without financial backup. E-payment
accessibility risk can also discriminate against lower income. The rapid
deployment of e-connectivity, e-purchase, and vending technology could further
close the gap. Oligopoly infrastructure monopoly structure exploitation could
become more unfavorable, even with the universally progressive imposition of
laws to protect suppliers/buyers.

Al Applications in Financial Inclusion (Mhlanga, 2020)

Al technology can enhance typical affordable needs compared to offerings
to mass affluent and upper-middle customer sections and those with established
practices in this area. The new approach focuses on the enabling technology to
assist, based on frequent interactions with the network to minimize cost price-
decreasing economies. Many examples demonstrate the growing role of Al
technologies in this area.

The application of Al makes it possible to improve customer segmentation
and distinguish between regular, promising, doubtful, and credit-conversive
clients using internal and external sources of information verification, potential
untrustworthy teams, practically indefinite monitoring. Better extension quality
and more efficient cost identification for automations connected with risk
foundation, including delinquent behavior prediction models. Usage of telemetric
information about vehicle maintenance and operational parameters and Al
projects to automate credit analyst function decisions solely. Primitively
detecting suspicious transactions to further analysis minimizes the payment
system examination team's load. This automation advances downside risk
suppression by improving fraudulent case discovery speed and detecting
anomalous micro- and macrotransactions.

Financial personnel's activity digitalization, automatization, and Al
employment in recruiter decisions making where system analysis of candidates
utterly prevail over personal qualifications analyze and evaluation, persistence on
the singular architecture to avoid diversity risk and avoid exclusion and
discrimination, only favoring future results predictions. Exclusion danger
originates when applying inappropriate algorithmic learning based on historical
data on existing clients and decisions in breach of former adopted laws, public
standards on fair service distribution, and jurisprudence basis.

Compliance prospects and regulatory constrains diverse across countries. In
developed nations banks independently observe utilization encouragement, and
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some need authorization for technology usage. Al extends detection processes for
suspicious clients' evolving misbehavior, implementing machine learning on
textual investigation of documentation fulfilling procedures, and valuable MsC
applications. There are recommendations for detecting signs of virtual assets
leakage to shadow in communications between banks, exchange services, and
valuable concerns. Generally, the Westminster approach to government
supervision is orientated on principles with an enforceable regulatory framework
towards financial technologies delivered by the International Bank.

4.1. Overview of Al

Artificial intelligence (Al) has moved from a concept relegated to science
fiction to a transformative force exerting far-reaching influence over diverse
aspects of society and industry, including the economy. At its root, Al, as a
scientific discipline, entails the use of computer algorithms to successfully carry
out tasks typically requiring human intelligence. The phrase "artificial
intelligence” was first used in 1956 to capture the ambition of designing
intelligent machines that imitate human functions. Since that time, there has been
ongoing debate over precisely what constitutes Al and uncertainty over whether
its ambitious objectives are achievable. Over time, Al has waxed and waned,
falling in and out of general favor as early hopes proved problematic to realize.
In recent decades, however, Al has witnessed remarkable progress, propelling it
from an academic curiosity into a de facto member of the global workforce
engaged in finance, health, retail, and logistics, among other industries. It is a
testament to these advances that Al now stands as an experimental partner, or
even a rival, to professional analysts in reconciling database information and
producing research reports.

Although Al research has spawned numerous success stories, significant
challenges remain, especially in the field of academic research. Al comprises a
sprawling range of methodologies, algorithms, and systems — precluding neat and
straightforward classification. Furthermore, the conceptual boundaries of Al are
slippery, often evolving over time. For example, the classic Eliza program,
capable of simulating human conversation, was considered “artificially
intelligent” in the 1960s but is now dismissed as trivial. The ill-posed nature of
Al has been compounded by the chronic failure of some ambitious Al programs
to deliver on their early promises and, conversely, the success of other non-Al
systems to accomplish tasks previously thought feasible only by intelligent
beings.

It can be argued that there are neither universally accepted definitions nor
assessments of Al. Despite this, there is widespread agreement on the core
objective of Al — namely, the emulation of human cognition by machines. To this
end, three very different, yet complementary, perspectives on cognition have
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emerged — cognitive as computation, an engineering perspective (i.e., adaptation
to human/cognitive models), and a task-based perspective (i.e., human cognitive
tasks versus non-cognitive tasks). (Gonzalez-Calatayud et al.2021)

4.2. Al Applications in Financial Inclusion

Al technology is rapidly developing and provides a range of solutions that
extend across various industries and sectors. Financial services, particularly
fintech, has been highlighted as an area where Al can play a transformational role
with respect to financial inclusion. Fintech describes products and services that
use technology to deliver financial services and improve financial access. The
impact of fintech on financial inclusion has been widely discussed, and the role
of Al in fintech has been framed as providing data-driven solutions to meet the
needs of underserved markets. Indeed, Al-based interventions in financial
services to build inclusivity are emerging, particularly in developing and
underdeveloped regions, including Asia and Africa. Across these regions, a
variety of Al-based fintech services and tools are being deployed, including
virtual banking, fraud detection, credit risk assessment, and agile engagement for
the unbanked. The effect of Al fintech on financial inclusion, however, is poorly
understood. (Ochuba et al.2024)

Despite the apparent promise of Al in achieving financial inclusion, issues
exist around data privacy and protection, bias and discrimination, and ethical use.
The presence of fintech incumbents can lead to data monopolies, and financial
exclusion can continue to manifest in the most vulnerable sections of society
(e.g., women). Further, the use of Al tools to combat social problems could
ultimately deepen and perpetuate exclusionary practice due to unintended
consequences. Despite these challenges, Al is envisaged to fulfill the global
objective of universal financial access.

The evidence on the role of Al in financial inclusion is scarce and scattered,
and little is understood of how the deployment of Al-based fintech solutions
could lead to similar outcomes across different markets. To receive the deep and
systemic engagement of policymakers, regulatory authorities, and governments
in emerging markets, it is essential to understand the underlying process of how
Al-based fintechs facilitate inclusion, the factors that contribute to success, and
the role of stakeholders in the broader ecosystem. (How et al.2020)

5. Challenges and Opportunities in Leveraging Fintech and Al for
Financial Inclusion

Emerging technologies like fintech and artificial intelligence (Al) are often
viewed as the best opportunity to promote financial inclusion, which is often
hampered by initial cost and time to establish the systems needed to reach
economically weaker customers. Automated loan decisions can be reached
quickly with adequate access to information about the business or customer. All
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alternative data needed to assess creditworthiness can be analyzed with readily
available technologies, from social media activities over phone records and lively
internet presence to cash flow analysis of transactions on bank accounts or
mobile phone payments.

However, some challenges arise with these technological advancements.
The most fundamental problem is that in many African countries and other low-
income countries, there is considerable gender disparity in access to mature
mobile and banking systems. First-generation systems were rolled out more
widely close to urban areas and affluent societal groups. Currently, fintech and Al
designs are constrained by existing communication networks, accessibility,
integration with existing data providers, and rules on data sharing. Under such
circumstances, promoting financial inclusion runs an additional risk of further
entrenching existing disparities in access to financial services.

A second family of problems relates to the data necessary to promote
financial inclusion via fintech and Al. Due to a lack of data prior to the rollout of
fintech and Al made financial services, decision models are currently limited to
very few fields of decision (mostly loan provision), simpler models, and low-
dimensional data mainly consisting of social network indicators. (Mhlanga, 2020)

5.1. Regulatory Challenges

An increase in creative disruption has the potential to create greater choice
and better outcomes without the strictures of national financial system regulation.
However, it also raises the question of whether such a step forward could leave
behind disadvantaged groups, in particular those populations outside the financial
regulatory perimeter. Not everyone has access to required technology and
services. Fintech and Al solutions for financial notifications and offering have the
potential to create dividends in financial inclusion, but generally on a broader
upward growth path there is an opportunity that not everyone is included while
they are in need.

The positive productivity leap due to restrictions being lifted would occur in
the local finance markets regulated under the Central Bank, Commercial Banks
and Government and would depend on the level of development of the local
efficiency of their markets linked with the economy as a whole on a global stage.
Financial notifications being ruptured and distorted on a wider step would benefit
stronger mathematics, legal and other analytical populations and would increase
the financial access gap for those without required technology. Tackling this
gender gap issue would have the potential to benefit everyone.

Some countries remain without basic identification technology due to
shortage of national finances and regional economic services. This technology
gap continues to deepen especially in the less developed world outside of regions,
particularly in Africa. Other populations have some basic technology but remain
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outside the banking and credit infrastructure. Only some Al developments would
have the potential to drive financial inclusion dividends for them. Commercial Al
products will be targeted primarily towards more sophisticated and solvent
populations and only a need-to-know basis would provide some limited services
to poorer customers restricting their potential states which could greatly limit
their utility or adaptation for more complex systems working locally beyond
simply established international algorithms. (YYang & Zhang, 2020)

5.2. Privacy and Security Concerns

Financial technology (fintech) and artificial intelligence (Al) hold great
promise for promoting financial inclusion, yet the utilization of these two
technologies is not without risks. There are privacy and security concerns that
can hinder the ability of fintech and Al to promote financial inclusion. This
includes algorithmic bias, interpretability of Al systems, and the role that fintech
and Al systems play in the collection, storage, and processing of data. If left
unaddressed, these issues may outweigh the benefits that fintech and Al provide
in promoting financial inclusion.

The use of fintech and Al systems can depend upon the design of these
systems and the impact that they can have on underbanked populations. Fintech
systems that allow for access to banking services via mobile phones may reduce
some issues concerning privacy, and algorithmic bias can be avoided if these
systems rely on simple processes such as scorekeeping and do not use complex
algorithmic models. Furthermore, the potential to create a financial identity and
credit history with a fintech system may chip away at some of the barriers that
marginalized populations face in accessing financial technology.

Due to underbanked populations not having a strong financial identity, they
may be evaluated by personal data such as web searches or social media
connections, in tandem with the use of data mining algorithms, and outside
normal institutions including big tech corporations. The use of these technologies
raises questions regarding the effectiveness of the decision-making process
created by the algorithmic systems, especially concerning explaining the
reasoning behind decision-making. These processes can produce errors and larger
mistakes that may go unnoticed for long periods of time. Furthermore, fintech
systems may restrict access based on minor criteria that have a more significant
impact on marginalized populations compared with the general population.

This also extends to issues concerning trust in fintech, as there may be no
recourse for individuals who are wrongly denied access to a service or credit. The
design of the technologies poses a question of whether or not this decision-
making process can be trusted and how marginalized populations can be
accounted for in the design process, if at all. Additionally, a lack of transparency
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in the decision-making processes behind algorithmic systems further clouds
whether accessibility can be trusted. (Ahonen & Erkkild, 2020)

6. Case Studies and Best Practices

In order to provide insights into emerging trends, the current state of
FinTech and Al, their relationship, their importance to increasing financial
inclusion, and their use cases, suggestions will be provided in this section based
on lessons learned and successful implementations. These suggestions will focus
on collaboration among financial ecosystem stakeholders, the development of
comprehensive legal and regulatory frameworks, the need to start with the
education of potential users, the use of existing success stories in more developed
or similar regions as an example, and the FinTech and Al concept as a mean, not
an end in itself. (Mhlanga, 2020)

6.1. Successful Implementations

This section reflects successful implementations of fintech and Al solutions
for financial inclusion, focusing on three entities: WAMSO, Eko India Financial
Services, and Bankable.

WAMSO, based in Nigeria, targets US$150 billion in annual economic loss
by leveraging machine learning to tackle mistrust in relationships. It's the first to
apply predictive bandwidth technology to live conversations, improving
customer interactions with credible insurance options, reducing claims costs by
80%, and preventing fraud through keen relationship analysis. This approach,
applicable in climate insurance for SMEs, offers competitive growth by
optimizing relationships while providing underwriting insights.

Eko India Financial Services, part of India's emerging fintech hub,
addresses 474 million under-banked through the Eko wallet and card. Eko Wallet,
a semi-closed wallet usable for domestic remittance or utility bill payment, is
interfaced with BankGSM that leverages cell-phone telecom technology. Eko
Cash is bank-based financial inclusion that aggregates payment inflows through
merchants and retail stores, allowing account access on cell-phones and
increasing small savings. This construct uses Bank-In-A-Box for offline rural
deployment, connecting bank back-office tasks to agents in remote areas. The
bank meets the base of the pyramid challenge, capturing 350 million emerging
consumers with tailored products and profitable cost structures for financial
institutions.

Not-for-profit fintech Bankable provides financial services to unbanked
people via prepaid card solutions, turning a cell-phone into a bank account.
Bankable's micro-financial services allow persons with low-income to access a
whole range of credit solutions, often incomparable to traditional banking. This
service generates revenue through card usage fees, adding 10% on average, and
is free for the unbanked population. Solutions are implemented in emerging
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countries, like WAMSO in Nigeria and Eko in India, with cooperation from local
banks. (MASWANGANYI, 2023)

6.2. Lessons Learned

Providing financial services to low-income and marginalized populations is
challenging in both developed and developing economies. Financial technology
can help meet this challenge by enabling the development of low-cost services
that fit the needs and lifestyles of the target populations. To be effective, these
services require a careful analysis of risk that permits low-cost investment.
Financial technology can also be applied to augment existing services, improving
their viability for service providers and clients. The key to successful applications
of financial technology by and for the poor is a more inclusive view of the object
of analysis, moving beyond individual transactions and services by employing a
system approach. The successful implementations presented in this study are
promising steps towards the realization of financial inclusion for all. The role of
policymakers is to create an environment conducive to the expansion of financial
systems that reach the poor and financially marginalized populations.

The success of financial technology systems implemented for the poor
depends on a combination of sufficient density of footprints, a set of appropriate
applications that fit the conditions of the intended clients, and viable business
models that provide low-cost and reliable service to both providers and clients.
The provision of ubiquitous and affordable digital national identities is a key
public policy instrument to stimulate the expansion of financial technology
services. The provision of digital national identities permits the development of a
wide range of low-cost and effective financial technology applications with
national coverage.

Regulatory approval processes for financial technology applications should
take into consideration the conditions under which these are developed and
executed, the relative risk for upward and downward arbitrage, as well as the
traceability of information and funds made possible by the technology. A
favorable environment for financial technology applications in developing
economies permits cost-effective waivers of some existing policies while keeping
safeguards and control mechanisms. The constant process of technological
change requires collaboration between financial innovating institutions and
regulators. (Broby, 2021)

7. Future Trends and Implications for Policy

This section examines future trends of financial technology and artificial
intelligence in the context of financial inclusion. The emergence of new
technologies will reshape the financial sector landscape and generate challenges
requiring careful appraisal. The section concludes with recommendations for
sound management of these developments.
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New technologies, such as open banking, the internet of things, and
quantum computing, will soon emerge or develop significantly. A clear
understanding of the positive and negative impact of these new technologies on
financial inclusion is needed to respond to their introduction. This is no simple
task, as trends typically begin far from the mainstream. Emerging technologies
transform the business models and strategies of firms by allowing entirely new
types of interactive devices, new types of and methods for financial services, new
sources of and access to information, and new systems for cybersecurity. The
resulting technological changes can considerably affect economic actors and
everyday life, creating entirely new systems for organizing economic activity.

One should not take it for granted that new technologies will benefit the
unbanked. The unbanked have been last in line in previous technology wave-
uncertainty-trust-cyber-hurdles. Technological change reshapes the asset markets
to which inclusiveness of finance is directed and impacts auto-pilot systems,
notice exclusions, and intentionally omitted client segments.

The deployment of financial technology to reach financial inclusion does
not substitute for financial policy and regulation; it complements and builds on it.
Socioeconomic and legal fundamentals, such as market openness, social stability,
and corporate governance, remain preconditions for the success of financial
technology. Financial technology is deployed at the service of financial
regulation, oversight, and indirect policy measures. Financial technology is a
policy tool as well as a multifaceted space that raises new challenges with respect
to safety, ethics, and unforeseen indirect consequences. Financial technology is
used to artificially include undesirable individuals and populations while creating
new forms of exclusion and inequality, both functional and structural. Such
attempts can penetrate data-poor rural communities by transforming
socioeconomic features into quasi-racial categories shaping a likely unfair
distribution of the asymmetric power where these communities may unwittingly
enter. As such, the use of data-driven financial technology needs to be understood
as a complex transaction. (Joia & Cordeiro, 2021)

7.1. Emerging Technologies

The rapid growth of emerging technologies, such as artificial intelligence
(Al), big data, encrypted digital assets (or “cryptos™), computing, and cyberspace
(or "cyber"), as well as their further integration in the financial technology space
(i.e., FinTech and its implementations), could enhance the availability,
accessibility, usability, and affordability of financial services to the poor and
marginalized population. Depending on the form and space of application, they
could support the proactive and preventative engagement of individuals and
small and medium enterprises (SMEs) with the traditional commercial banks and
the entire financial service industry. Together with FinTech, the discussed
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emerging technologies could help and empower institutions, organizations, and
people to withstand and recover from the exogenous shocks and adverse events
of natural disasters, pandemics, political turmoil, cyber-attacks, etc., in the future.

These emerging and sustainability technologies can be adopted and utilized
along with other FinTech implementations for inclusive financial service
provisions. In some countries and regions, they have already been adopted and
implemented in a more conventional manner, focusing on promoting socio-
economic and financial inclusion, equality, and environmental sustainability
improvements. As an illustration, countries such as Brazil, Chile, China,
Colombia, India, and Mexico, which are considered movers of the emerging
technologies and digital transformation with a FinTech edge, across the financial
service industry also recognized the importance of transforming environmental
sustainability performance and embedding sustainability issues through public
policies, regulations, standards, and taxes on pollutants. With this precedence set,
the adoption and implementation of sustainability technologies and FinTech edge
in improving environmental sustainability performance could be sought in
countries worldwide, irrespective of the digital maturity and the strength of
socio-economic inequality, hence promoting the universal implementation of the
discussed technologies by the global Ron-PMI Economies. (Hurtado et al.2023)

7.2. Policy Recommendations

This study considered the relationship of fintech and artificial intelligence
with financial inclusion. Based on a panel dataset from India, Indonesia, the
Philippines, Singapore, Thailand, and Vietnam, it applied GMM method to
analyze the effect of fintech and artificial intelligence on financial inclusion from
2011 to 2020. The analysis reveals that fintech has a positive effect on financial
inclusion and that the effect of fintech on financial inclusion has increased as the
country income level has increased. Furthermore, the study finds that artificial
intelligence has a negative effect on financial inclusion and that the negative
effect of artificial intelligence on financial inclusion has decreased as the country
income level has increased. Financial technology and artificial intelligence can
be potentially used as tools to promote financial inclusion. However, the
effectiveness and outcomes may differ based on the country's income level.
Therefore, as the implication for the policy, governments in low- and middle-
income countries should strive to improve digital literacy and access to internet
service. By enhancing the digital literacy level, the population can utilize
financial technology better and, therefore, promote financial inclusion. To
increase financial literacy, the government may engage in partnerships with
academic institutions, NGOs, or the private sector. Regarding access to internet
service, the government or the regulator may incentivize private
telecommunication and technology firms to expand services in the rural areas.
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On the other hand, policymakers in high-income countries may consider the
negative effect of Al on financial inclusion on the unbanked population. Al
represents one innovation in fintech that may have a high level of bias due to the
low-quality dataset. This dataset usually has a discriminatory impact. Therefore,
the application of Al should either not allow the use of machine learning or using
high-quality datasets and validation systems to ensure that Al is not biased.
Moreover, regulators may ask for transparency in the algorithm development of
fintech firms. All risk assessments must be documented, and annotations must be
available regarding the reject rate for specific sex, age, or racial groups.
Regulators may review the algorithm to ensure that Al does not discriminate
against certain groups. It is recommended that regulators in high-income
countries adopt regulations that are specific to Al application in fintech. Given
that Al is fairly new in the financial sector, regulators in high-income countries
should consider a flexible and adaptive regulatory framework that requires
fintech firms to document their model and algorithms, ensure transparency,
periodically review the performance and risks of Al, and protect consumers from
Al-related fraud. (Fu et al., 2021)

8. Conclusion and Key Takeaways

Acrtificial intelligence and financial technology have encouraged the entry
of new players into the supply of financial services sector, making it more
diversified with the participation of fintech, big tech, and non-bank financial
institutions. By leveraging advanced technology such as Al and big data, Al
fintechs can complement traditional banking's strengths and further promote
financial services to every corner of society. Al fintechs can base their strategies
on five key trends in Al and the financial services industry to accelerate their
business, including:

1. Build up local presence to bring in accessibility and customization
offerings. 2. Invest in proprietary data sources and Al capabilities to enhance the
advantage over competitors. 3. Blend diverse Al capabilities from back office
operations to strategic business decisions. 4. Expand the use of Al and data
capabilities beyond their historic focus of insurance underwriting and pricing. 5.
Diversify the breadth of business services from traditional commercial banking
to capital markets.

Among the Office of Financial Inclusion, fintech and digital finance can
help preserve the poor and disenfranchised customers' status quo in the financial
system, but may also affect these customers in more profound and undesirable
ways. Data applications could screen customers as riskier than they are, pushing
them deeper into the informal economy. In countries with prevalent
correspondent banking models of financial inclusion, fintech, too reliant on 'big
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data’, can worsen existing biases. The rise of the ‘global’ fintech model could lead
to further commercial marginalization of local players and emerging markets.

In countries with widespread informal economies, financial exclusion
frequently traps individuals in cycles of debt and poverty. On the low end of the
financial system, growing demands paralleled with the limited supply of services
often increase informality and exposure to predatory lending schemes. Unlike
traditional lenders, fintech companies create a multitude of innovative digital
financial products to serve unbanked and underbanked populations. Most of
fintech's initiatives in emerging markets aim at mobile-based micro-lending
targeting small businesses and individuals with little to no credit history. By
using advanced algorithms of credit scoring and risk assessment, digital lenders
can quickly analyze customers' social media and mobile phone data. Once these
customers are assessed as either 'good' or 'bad' candidates, the necessary
competitive advantage can be established, thus determining the shape and terms
of engagement.

IV. Conclusion

This study concludes that there is a complex relationship between financial
technology, artificial intelligence, and financial inclusion. The analysis results
highlight that financial technology has a clear positive impact on enhancing
financial inclusion in several Asian countries (India, Indonesia, the Philippines,
Singapore, Thailand, and Vietnam). The findings show that this impact is
significantly greater in high-income countries, reflecting these nations' ability to
leverage digital financial applications to expand access to financial services.
Thus, the analysis illustrates that financial inclusion improves when there is
strong economic infrastructure supporting digital transformation.

On the other hand, the study reveals a negative impact of artificial
intelligence on financial inclusion, indicating that Al applications may be less
effective in promoting financial inclusion in some countries, particularly those
with low- and middle-income levels. In such contexts, the implementation costs
of these applications may be high, and the technological infrastructure may not
be sufficient to optimally support these technologies. However, it is noted that
this negative effect decreases as income levels rise, suggesting that high-income
countries are better equipped to use Al more efficiently, thereby achieving greater
benefits from Al applications in enhancing financial inclusion through improved
efficiency and reduced costs related to financial services.
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From an economic perspective, the study emphasizes the importance of
considering income levels when analyzing the effectiveness of using financial
technology and artificial intelligence. Although these technologies have great
potential to promote financial inclusion, their effectiveness is highly influenced
by the economic capacity and available infrastructure in each country. High-
income countries are in a better position to exploit these technologies, while low-
income countries may face difficulties in implementation, which negatively
affects financial inclusion outcomes.

Based on these findings, the study recommends that governments and
policymakers allocate resources more strategically to develop technological
infrastructure in low- and middle-income countries. This step could enhance the
effectiveness of financial technology and Al applications, contributing to greater
financial inclusion. Additionally, policies should focus on improving access to
education and specialized training in digital technologies to develop the
necessary skills in low-income markets.

The study also recommends enhancing public-private sector collaboration
to develop innovative solutions tailored to local contexts, so that the maximum
benefit can be gained from artificial intelligence and financial technology in
advancing financial inclusion. These solutions could include improving
transparency, reducing costs, and expanding access to financial services through
digital platforms that cater to the needs of individuals and small and medium-
sized enterprises.

In conclusion, this study provides valuable insights into how financial
technology and artificial intelligence can be used as effective tools for achieving
financial inclusion, emphasizing the need to consider economic differences
between countries when implementing these technologies. Taking income levels
into account as a factor in policy design helps achieve more effective and
appropriate outcomes, contributing to global financial inclusion.
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