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ABSTRACT

Objective: This research aims to analyze the role of banking and fintech
in building an inclusive digital financial ecosystem for the unbankable.
The main focus of the research is to identify challenges, opportunities,
and optimal strategies in increasing access to financial services for
segments of society that have not been reached by conventional banking.

Research Design & Methods: This study employs a systematic literature
review to synthesize existing research in the financial sector, ensuring
methodological rigor and transparency while identifying key issues,
research gaps, and areas for further exploration.

Findings: The findings reveal that digitalization has significantly changed
banking operations, requiring banks to enhance their technological
capabilities and regulatory compliance. Fintech plays a crucial role in
driving financial sector transformation by expanding access to financial
services, especially for the unbanked population. However, cybersecurity
risks and data privacy concerns remain key challenges. The success of
digital banking transformation depends on technological adaptation,
regulatory frameworks, and consumer trust.

Implications & Recommendations: To create an inclusive and
sustainable digital financial ecosystem, synergy between banks, fintechs,
regulators, and communities is needed. Strategies include improving
financial literacy, strengthening digital infrastructure, and developing
regulations that support innovation without ignoring consumer
protection.

Contribution & Value Added: This study contributes by highlighting the
synergistic role of banking and fintech in accelerating financial inclusion
for the unbankable. It also offers strategic insights for stakeholders in
designing more inclusive and sustainable digital finance policies and
innovations.
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The banking industry in Indonesia has undergone significant changes, especially as a result
of globalization and digital developments. Banks must adjust to the rapid advancement of
information technology, which has changed the way customers access and utilize banking services.
This digitalization has driven increased attention to information technology operations, stakeholder
engagement, and customer satisfaction (Saputra et al.,, 2023). Digital banking is now a central issue
in the industry, with Artificial Intelligence (Al) and Big Data Analytics (BDA) playing a crucial role in
delivering more customer-oriented data-driven services (Indriasari et al., 2019). This change, in line
with the growth of banking and digital development, is not only happening to conventional banks,
but also to Islamic banks that are adapting to digitalization, thus shaping the new landscape of the

banking sector in Indonesia.
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The industrial revolution 4.0 has brought about change and progress. The scale and scope of
these changes include a comprehensive transformation in production, management and
governance systems (Xu et al., 2018). This revolution has made a significant impact through the
utilization of the Internet, social networks, and digital devices. These advancements not only
improve efficiency in production and management, but also drive innovation in various sectors,
including finance. The digitization of financial services has given birth to new business models that
are more inclusive and flexible, especially in banking. One of these technological development
innovations is commonly referred to as financial technology (fintech), which is increasingly
adapting to the needs of modern society.

According to Bank Indonesia, fintech is an integration between financial services and
technology that changes the banking business model from a conventional system to a more modern
one. The integration of the financial industry and financial technology plays an important role in
increasing the reach and inclusion of financial services for the unbanked population in various
countries. Optimizing the adoption of fintech expands financial access to formal financial
institutions, especially for vulnerable groups such as the unbankable population who mostly live in
rural areas far from formal financial institutions (Setiawan et al., 2021). Fintech is seen as a game
changer to bring financial services to unreached communities through information technology and
the digital financial landscape.

The role of fintech is significant in accelerating the digitization of the financial and banking
sectors (Nejad, 2022). It enables automation, digitization of processes and workflows, reduction of
paper use, and improved customer experience by replacing the traditional financial system through
well-integrated technology and software-based services (Kaur et al., 2021). In particular, fintech
adopts technologies such as Artificial Intelligence (Al), machine learning, blockchain, and Internet
of Things (IoT) for various financial functions (Demirguc-Kunt et al., 2017; Luo et al., 2022; Tseng et
al., 2021). Fintech innovations are gradually revolutionizing the way financial processes are
managed. In addition to providing benefits to the financial sector, fintech also has a positive impact
on society (Gomber et al., 2018), especially the unbanked or those who do not have access to
traditional banking services.

The phenomenon of the unbanked or the inability of people to access formal banking
services is a global issue that has a major impact on economic growth and social welfare. Globally,
more than 1.4 billion adults remain unbanked, with approximately 44% of the adult population in
developing countries lacking access to formal financial services (Anakpo et al., 2023). This situation
reflects significant gaps in the financial system, with low-income groups, informal sector workers,
and residents in remote areas being the most affected. The COVID-19 pandemic has further
exacerbated this by creating new challenges, such as the closure of physical banks, increased
reliance on digital transactions, and reduced access to credit for small and medium-sized
enterprises. In 2021, the World Bank reported that Indonesia had an estimated 97.74 million
unbanked adults, making it the fourth largest unbanked population in the world. This is equivalent
to 48% of Indonesia's adult population.

The development of banking digitalization not only brings convenience and efficiency, but
also presents new challenges, especially in terms of cybersecurity and data privacy. With more and
more transactions being conducted digitally, banks are faced with the risk of increasingly complex
cyber-attacks, including data theft, system hacking, and misuse of customer data information
(Hassan et al., 2024; Lottu et al., 2023). Thus, financial institutions, especially banks, should increase
investment in technology security infrastructure, including data encryption, two-factor
authentication, and artificial intelligence (Al)-based anomaly detection systems to prevent and
address cyber threats. In addition, the implementation of stricter regulations and comprehensive
data protection policies are also crucial aspects in maintaining the security of digital transactions.

The progress, however also highlights the persistence of the digital financial divide,
especially in areas that have not been reached by conventional banking infrastructure. People in
rural or remote areas often experience limited access to digital banking services due to lack of
internet connectivity, low digital financial literacy, and limited technological devices that support
digital transactions (Ebirim & Odonkor, 2024; Ferilli et al., 2024). To overcome these challenges,
collaboration between the government, financial institutions, and telecommunication service
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providers is needed to develop a more inclusive digital infrastructure. In addition, digital financial
education programs need to be expanded so that people better understand and can utilize digital
banking services safely.

The development of banks in the digital financial ecosystem has the potential to improve
financial inclusion, operational efficiency, and customer experience through faster, safer, and
technology-based services. Digitalization allows banks and fintech to reach people who previously
had difficulty accessing financial services, supported by Al, blockchain, and cloud computing that
strengthen transaction security and efficiency. However, the success of this transformation depends
on adapting to technological changes, regulatory compliance, and meeting consumer expectations.
Therefore, a comprehensive strategy is needed that includes technological innovation, data
protection, financial literacy improvement, and collaboration between various stakeholders to build
an inclusive and sustainable digital financial ecosystem.

LITERATURE REVIEW

Concept of Unbankable Population

The unbankable population refers to individuals who cannot access formal banking services
due to various constraints, such as economic limitations, low levels of financial literacy, or
geographical factors that limit the reach of banking services. Awamirillah and Maharani (2022)
revealed that this group generally does not have savings accounts in banks and faces difficulties in
obtaining conventional financial services. In this case, fintech plays a crucial role in promoting
financial inclusion for them. Financial inclusion remains a significant challenge at the global level,
with around two billion adults who do not have access to formal banking services (Chu, 2018; Kim
et al., 2024). This population, often referred to as “unbankable” or “unbanked,” has difficulty
accessing basic financial services, such as savings accounts, credit, insurance, and remittance
facilities (Chu, 2018).

The unbanked have several characteristics that distinguish them from groups that have
access to formal financial services. First, they generally live in rural or remote areas far from financial
institutions, making it difficult for them to access banking services (Setiawan et al., 2021). Second,
they have low levels of financial literacy, leading to a lack of understanding of the benefits of
banking services and how to use them effectively (Elouaourti & Ibourk, 2024). Third, they often work
in the informal sector or have unstable incomes, and therefore do not meet administrative
requirements such as pay slips or collateral needed to open an account or apply for a loan
(Elouaourti & Ibourk, 2024). Fourth, the unbanked also face limitations in access to technology, such
as lack of smartphone ownership and internet access, which further narrows their opportunities to
use digital banking services (Elouaourti & Ibourk, 2024). Finally, cultural factors and distrust of
formal financial institutions, especially in communities that rely more on traditional financial
systems such as savings and loan cooperatives.

The concept of an unbankable population is particularly common in developing countries,
where traditional banking infrastructure is limited and access to financial services remains a major
challenge (Larios-Hernandez, 2017). Key factors contributing to financial exclusion include gender,
education level, age and income (Lotto, 2018). Women, for example, face more obstacles in
accessing financial services than men due to cultural and social barriers (Triguswinri & Afrizal,
2021). Women are considered younger individuals, those with lower education levels, and low-
income groups are more likely to experience financial exclusion (Lotto, 2018).

In the economic context, unbanked individuals generally work in the informal sector, such
as street vendors, day laborers, and freelancers, who do not have regular income and official
documents such as pay slips or asset collateral needed to access formal banking services. The
inability of the unbanked to fulfill administrative requirements limits their access to formal financial
services, such as capital loans, safe deposit, and credit history building. As a result, they rely more
on the informal financial system, which often has high interest rates and lacks legal protection. Low
financial literacy further exacerbates the situation, as many do not understand the benefits of formal
financial services or feel burdened by potential hidden costs. Therefore, inclusive policies that
include simplifying banking procedures, developing technology-based services, and financial
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education are needed to increase the access of the unbanked to safer and more affordable financial
services.

Definition and Concept of Digital Banking

Digital banking is seen as a FinTech innovation that enables the provision of financial
services to many unbanked people by improving the accessibility and efficiency of services (Odei-
Appiah et al,, 2022). It encompasses the use of online platforms, digital payments, blockchain
technology, and cryptocurrencies have become key components in this transformation,
contributing to increased productivity, financial inclusion, and economic growth (Lottu et al., 2023).
Digital banking is a financial service system that uses digital technology to provide access to various
banking products and services without requiring the physical presence of customers at bank offices.
Digital banking is also defined as digital financial services that include transactions through
Automated Teller Machine (ATM), Point of Sale (POS), electronic transfers, internet banking, mobile
banking, and electronic money (Fernandes et al., 2021). This innovation has brought about major
changes in the financial services industry by creating a more inclusive, efficient, and customer-
centric ecosystem (Sanyaolu et al., 2024). Digital banking is seen as a disruptive transformation that
changes the operational and business models of traditional financial institutions. It involves the
integration of technologies such as artificial intelligence, machine learning, and digital payment
systems to create more personalized and inclusive financial products and services (Andronie et al.,
2023).

According to Tirtawijaya and Wagiman (2023), digital banking includes electronic
transactions governed by regulations and prudential principles that manage relationships
between banks, customers, and third parties in the financial system. This service allows customers
to conduct various banking activities, such as fund transfers, bill payments, account opening, and
credit applications, through internet-based platforms or mobile banking applications. In addition,
the development of digital transformation in the banking sector is accelerating with the
integration of financial technology (fintech)-based financial services, including e-wallets and
digital payment systems (Buwono et al., 2022). Despite providing convenience and efficiency,
digital banking is also faced with challenges, such as data security risks and customer privacy
protection in an increasingly complex digital ecosystem (Nathania et al., 2023). Therefore, the
implementation of digital banking must be supported by strict regulations and increased
awareness of cybersecurity for all parties involved in the digital financial system.

Technological advances, especially the Open Application Programming Interface (Open
API), have encouraged banks to collaborate with fintech and e-commerce to expand the reach of
financial services. Open API enables the integration of banking systems with digital financial
service providers and e-commerce platforms, so that people who were previously unreachable by
the formal financial system can now access banking services more easily (Sakti et al., 2024). This
open banking initiative not only increases financial inclusion but also creates more competitive
digital-based banking products and services (Long Nguyen & Megargel, 2022). In Indonesia, the
implementation of Open API standards, such as the National Open API Payment Standard (NOAPS),
is a strategic step in creating a more secure and standardized digital banking ecosystem (Sugarda
& Wicaksono, 2023). Collaboration through these Open APIs continues to grow, encouraging
banks and fintech to create more inclusive and innovative financial solutions for the wider
community.

METHODS

This study is a comprehensive and up-to-date review that aims to summarize findings and
identify gaps in research to provide direction for future studies. This review highlights crucial issues
in the financial sector based on perspectives from various other sources (Feyen et al., 2021).
According to Okoli (2015), a systematic literature review is a structured, explicit, comprehensive,
and reproducible approach to identifying, evaluating, and synthesizing various studies that have
been conducted and documented by academics, researchers, and practitioners. Conducting a review
of existing literature allows for a deeper understanding of the scope and complexity of previous
research, while also assisting in identifying gaps that can be further explored. The literature review
method in research is used to analyze and synthesize existing knowledge in a particular field.
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Literature reviews can be conducted systematically with a transparent and methodological process
to increase rigor and strengthen the basis of primary research. Different types of literature reviews,
such as systematic reviews and meta-analyses, can be used according to the needs of the research
to avoid subjectivity and increase the reliability of the results (Snyder, 2019).

RESULT

Banking and Fintech in the Digital Financial Ecosystem

Banking and fintech are two main elements in a complementary digital financial ecosystem,
both of which play a role in providing wider and more accessible financial services to the public.
Banking is a traditional financial system that functions as an intermediary in economic activity by
providing services such as savings, credit, investment, and various other financial services through
institutions that have strict regulations. However, with the development of digital technology,
banking has begun to experience disruption due to the emergence of fintech, which adopts
technological innovations in financial services to improve accessibility, efficiency, and convenience
for its users.

The digital financial ecosystem is an environment that allows financial transactions to be
conducted electronically with various services provided by banks and fintechs. Traditional banks
have adapted to the digitization of services to remain competitive in the technological era, while
fintechs are growing rapidly by offering innovative solutions for people who have not been
reached by conventional banking (S6ylemez, 2020). With this ecosystem, people can access easier,
faster, and more affordable financial services, including digital payments, online loans, and app-
based investments (Adelaja et al., 2024). Banking and fintech have become two main pillars in the
digital financial ecosystem that complement each other and contribute to the transformation of
the global financial system. The integration of banking and fintech in the digital financial
ecosystem has significantly changed the financial services landscape, improving financial
inclusion and accessibility. Fintech adoption plays an important role in expanding financial access
to formal institutions, especially for vulnerable groups such as the unbanked population in rural
areas (Setiawan et al., 2021).

Collaboration between banks and fintech has created a more inclusive and efficient digital
financial ecosystem. Banks are starting to adopt financial technologies such as open banking and
artificial intelligence to improve customer experience and accelerate financial service processes
(Dou et al., 2019). Open banking enables greater data integration, allowing customers to access
various financial services on a single platform. Meanwhile, fintech plays a role in providing more
flexible financial solutions, with a wider reach for people who have not been reached by
traditional banking services. Fintech's excellence in digital-based service innovation, such as
electronic payments and peer-to-peer lending, further accelerates financial inclusion (Gomber et
al., 2018). With this collaboration, both banks and fintech can complement each other, creating
solutions that are more secure, efficient, and accessible to the wider community.

Fintech offers innovative solutions that enable faster, more affordable, and inclusive
financial services, especially for people who do not have access to traditional banking. With
technologies such as mobile banking, digital payments, P2P lending, and blockchain, fintech is
able to overcome geographical and administrative barriers (Singh & Johri, 2024). Nonetheless,
banks still play an important role in the digital finance ecosystem thanks to their stable
infrastructure and high level of trust. To stay relevant, banks are starting to adopt innovations
such as open banking to integrate with fintech and improve their competitiveness in the face of
digital transformation.

Fintech's Role in Reaching Unbankable Population

Fintech is playing a crucial role in reaching the unbankable by providing technology-based
financial services that are more inclusive and accessible. With the adoption of financial technology,
fintech is able to overcome geographical, social, and economic barriers that often become a barrier
for the unbankable to access formal financial services. The presence of Fintech has provided easier,
more efficient, and affordable access to financial services, especially for people in remote areas or
who do not have access to traditional financial services. Fintech has great potential in providing
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benefits to various parties, including businesses and the general public, through technology-based
financial services. The existence of fintech makes purchasing transactions and payment systems
more efficient and cost-effective. In addition, fintech contributes to improving financial inclusion
by providing digital banking services, electronic payments, and peer-to-peer lending business
models. Technological advances also encourage the emergence of new business models and
applications related to financial services.

Fintech enables access to financial services through mobile devices for many unbankable
people in the world (Senyo & Osabutey, 2020). The greatest value of the fintech sector is the
promotion of financial inclusion, enabling a large number of Micro, Small, and Medium
Enterprises (MSMEs) and low-income households to access financial services (Hua & Huang,
2021). By utilizing digital infrastructure and interoperable electronic payment systems, fintech
has the potential to transform not only the financial sector, but also the economy and society at
large, through financial inclusion and sustainable development (Arner et al., 2020).

Fintech is not only beneficial for the general public, but also for Micro, Small, and Medium
Enterprises (MSMEs), which often face challenges in gaining access to finance and conventional
banking services (Aziz et al., 2020). The MSME sector plays a crucial role in driving economic
growth. Fintech acts as a key driver in increasing MSME access and participation in financial
inclusion programs, thus helping this sector develop more optimally. Fintech is considered very
potential in supporting the MSME sector, especially in terms of business capital financing, digital
payment services, and financial management. To further expand financial inclusion, the
government can encourage collaboration between the banking sector and fintech companies.
Banks can act as investors by investing in fintech companies, allowing fintechs to perform their
duties more effectively and efficiently at a lower cost. Therefore, synergy and close cooperation
are needed to develop a fintech system that can drive digital economic growth for people who do
not have access to banking services.

Another advantage of fintech is the efficiency and speed in providing financial services. By
utilizing digital technology, the transaction process, fund disbursement, and financial
management can be done faster than the conventional banking system. This is very beneficial for
people in remote areas (Buwono et al., 2022). With these benefits, fintech has become an
innovative solution in improving financial inclusion and helping the unbankable to more easily
access financial services that were previously difficult to reach.

Strategies to Optimize Fintech and Banking Collaboration

Collaboration between fintechs and banks has become a key strategy in improving the
quality of financial services, accelerating innovation, and expanding financial inclusion. Recent
research shows that diversified partnerships between banks and fintechs can provide significant
benefits, especially in improving risk-adjusted returns for banks, especially for large banks and
state-owned banks (Le et al., 2024). According to Khudhori and Hendri (2021) study, the most
beneficial forms of cooperation include the development of more innovative financing services, the
utilization of fintech's technology network by banks, and regulatory policies that support the
sustainability of such collaboration.

Banks that have a mature digital strategy tend to be more active in forging partnerships
with fintech, either through investing in fintech startups or by establishing product cooperation
with established fintech companies (Hornuf et al., 2021). In the context of small-scale banks, such
as rural banks (BPRs), integration with fintech lending services has been shown to improve
operational efficiency and profitability, creating mutually beneficial synergies for both parties (Asi
& Gularso, 2023). Thus, collaboration between banking and fintech not only encourages the
growth of the financial industry but also accelerates adaptation to technological changes and
market needs.

Effective collaboration between fintech companies and banking institutions requires a
comprehensive approach by integrating technological innovation, customer needs-based
services, and prudent risk management. By optimizing their respective advantages, fintechs and
banks can build a more solid and inclusive financial ecosystem, provide broader benefits to
customers, and maintain financial system stability.
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Table 1. Collaboration Strategy of Bank with Fintech
Collaboration Explanation References
Strategy
Building strategic Banks can collaboration with fintech companies to expand their (Drasch et al,
collaborations services and improve operational efficiency. Through this 2018;Yu, 2024)
collaboration, banks can adopt fintech innovations while
maintaining their existing customer base and ensuring
regulatory compliance. These partnerships also allow banks to
combine technological innovation with effective risk
management strategies.
Focusing on Fintech companies have an advantage in providing customer- (Drasch et al,
customer-driven oriented services, and banks can learn from this approach. 2018; Werth et
solutions Through collaboration, banks can improve the user experience al., 2023)
and design services that are more tailored to individual needs.
Allocate Banks need to invest in technologies such as blockchain, artificial (Rjoub et al,
investment in the intelligence, and machine learning to strengthen their 2023; Varma et
latest technology capabilities and stay competitive against fintech innovations. al., 2022)
The adoption of these technologies can improve financial
stability in the banking ecosystem while reducing the potential
for disruption.
Tackling regulatory Collaboration between banks, fintech companies, and regulators  (Ebirim &
barriers is crucial to building an inclusive fintech ecosystem, increasing Odonkor, 2024;
access to financial services, and ensuring its sustainability. This Yu, 2024)
collaboration can also help address challenges related to
regulation and governance risks.
Maintaining a Banks must achieve the optimal point of adopting fintech (Yu, 2024)
balance between innovation while effectively managing capital risk. Studies show
innovation and risk that fintech can support banks in optimizing asset allocation as
management well as act as a countercyclical factor in reducing risk.

Optimizing collaboration between fintech and banks has broad positive impacts on the
financial industry, customers, and economic stability. One of the main advantages is the increased
efficiency of financial services through digitalization, which allows transactions to be faster,
easier, and accessible without geographical restrictions (Buwono et al., 2022). In addition, this
cooperation opens access to finance for underserved groups, such as MSMEs and communities in
remote areas or unbankable communities, through more flexible financing schemes (Padli, 2021).
For banks, the integration of fintech technology helps increase profitability by reducing
operational costs and accelerating adjustments to the development of the digital economy (Tazza
& Sari, 2024). Furthermore, this collaboration also strengthens risk mitigation by implementing
more sophisticated digital security systems and stricter regulations, thereby increasing public
trust in digital-based financial services (Nathania et al., 2023).

DISCUSSION

As with other industries, the financial sector is also experiencing the impact of advances in
digital technology. While most banks have started the digitization process with a clear direction,
financial institutions in general are still moving slowly. This provides an opportunity for startups
and large technology companies to emerge as competitors. The presence of these new competitors
is a real threat, and their impact is increasingly significant. Banks must embrace digitalization as a
necessity, completely transforming the way they deliver services and interact with customers, both
individuals and corporates. This is driven by two main factors: the rapid digitization of various
economic sectors and the emergence of new competitors in the financial industry that adopt
innovative technology-based business models.

Along with the advancement of digital technology, the financial sector is experiencing
significant changes, which requires banks to quickly adopt digitalization to maintain their
competitiveness. Although many banks have started the digitization process, this transformation is
still slow compared to the rapid development of technology. Noviandra and Santoso (2023) study
shows that the industrial revolution 4.0 has driven digitalization in the financial sector, requiring
banks to adopt more dynamic policies to keep up with the times.
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The unpreparedness of banks in adapting to digital technology opens up opportunities for
startups and tech giants to take over roles previously held by traditional financial institutions.
Research also shows that banks that do not immediately adopt digitalization will face declining
profitability and assets, while competitors that are faster in technological innovation will
increasingly dominate the market (Amal et al., 2024). Therefore, digitalization is no longer an option,
but a necessity for banks to survive in the digital economy era and face challenges from new
competitors that adopt innovative technology-based business models.

To promote financial inclusion through fintech, the government needs to accelerate the
improvement of Information and Communication Technology (ICT) infrastructure, such as
expanding mobile broadband penetration and developing policies that support digital innovation.
Studies show that digitalization in the financial sector, including the adoption of fintech, can
increase access to financial services for people who have not been reached by conventional banking
(Buwono et al., 2022). In addition, the regulatory sandbox implemented by the government allows
fintech companies to test innovative products with more flexible supervision before they are widely
implemented, thereby reducing risks and increasing public trust in digital services (Alfarizi, 2022).
Collaboration between banks and fintechs is also an important factor in expanding the reach of
financial services, especially for the unbankable segment who need access to microloans and digital
payment systems (Das & Das, 2020). With the right approach and strong regulatory support, fintech
can be an effective tool to improve financial inclusion and drive more inclusive economic growth
for the unbanked.

CONCLUSION

The banking industry in Indonesia has undergone significant changes due to globalization
and digital developments. Banks have had to adapt to rapid advances in information technology,
which has changed the way customers access and utilize banking services. Digitalization has led to
increased attention to information technology operations, stakeholder engagement, and customer
satisfaction. The industrial revolution 4.0 has brought about change and progress, with the scale and
scope of these changes encompassing a comprehensive transformation in production, management
and governance systems. Fintech plays an important role in accelerating the digitization of the
financial and banking sectors. However, this development also presents new challenges, particularly
in terms of cybersecurity and data privacy. The phenomenon of the unbanked, or the inability of
people to access formal banking services, is a global problem that has a significant impact on
economic growth and social welfare. The development of banking within the digital financial
ecosystem has the potential to improve financial inclusion, operational efficiency and customer
experience through faster, safer and technology-driven services. The success of this transformation
depends on adapting to technological change, regulatory compliance, and meeting consumer
expectations. Therefore, a comprehensive strategy is needed that includes technological innovation,
data protection, improved financial literacy, and multi-stakeholder collaboration to build an
inclusive and sustainable digital financial ecosystem.
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