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Abstract

Financial literacy, financial inclusion, FinTech, and the UN Sustainable Development Goals (SDGs) have thus
far been scrutinized only in pairs or separately, without considering their interdependencies and impacts. This
lack of examination calls for a deductive argumentative approach to comprehensively analyze all four aspects
coherently. The objective is to establish a holistic framework for attaining the SDGs through financial literacy;,
financial inclusion, and FinTech. The argumentation reveals the existence of intricate theoretical and empirical
links between all four objects of investigation. Previous silo thinking or bilateral approaches fall short of fully
understanding the comprehensive effects. This paper adopts a holistic perspective, with financial literacy serving
as the starting point, as it is indispensable for establishing a positive correlation between financial inclusion,
FinTech, and the SDGs. Therefore, financial literacy fosters the adoption and utilization of FinTech, contributes
to financial inclusion, and facilitates the achievement of the SDGs. The holistic framework can also guide
policymakers in formulating recommendations. Decision-makers should adopt a comprehensive outlook
encompassing all four points and prioritize the promotion and expansion of financial education.

Keywords: financial literacy, financial inclusion, FinTech, financial technology, SDGs, UN Sustainable
Development Goals

1. Introduction

The financial system fulfills a variety of different tasks. These include, on the one hand, the allocation function
expressed, among other things, through the granting of loans and the accumulation of savings. Secondly, the
diversification function, e.g., by offering various products, financial services, and risk diversification.
Consequently, the financial sector acts as a multiplier and facilitator of economic stability and a guarantor of
long-term economic development (Sujlana & Kiran, 2018). At the same time, free and affordable access to
financial services is crucial for poverty reduction and prosperity, as countries with deep and developed financial
systems have higher economic growth and a greater reduction in poverty and income inequality (Pazarbasioglu
et al., 2020). Furthermore, financial services help to increase income capacity by allowing investment in
education, health, housing, and business, smooth consumption, and strengthen resilience to shocks such as illness,
job loss, or crop failure through savings, credit, and insurance products (Pazarbasioglu et al., 2020).

In addition to these positive effects and to promote more sustainable economic development, political
decision-makers in many countries have taken differentiated implementation measures (Ozili, 2021). In
particular, the point of more sustainable economic development is to be achieved by expanding the financial
system to include sustainability aspects. Such a financial system can make a positive contribution to achieving
the Sustainable Development Goals if financial flows stimulate the improvement of natural resources, the
environment, and human life as a whole (Farahani, Esfahani, Moghaddam, & Ramezani 2022). Given the
multitude of different interrelationships, Ozili (2022a) proposes a broad discussion on the link between financial
inclusion and sustainable development.

The current discussion paper takes up this proposal and supplements it with the points (i) financial literacy, (ii)
FinTech and substantiates it, and (iii) concerning the Sustainable Development Goals (SDG). This approach is
necessary as all four points and their relationships and effects have so far only been considered separately or
bilaterally. Arner, Buckely, Zetzsche, and Veidt (2020) take a similar view, stating that there is no link between
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FinTech, financial inclusion, and sustainability. Instead, most research focuses on these three areas as separate,
unconnected silos of knowledge. Also, Kumari and Ferdous (2019) speak of the novelty of the concepts.
However, there is no unified theory to understand the relationship between them. In addition, according to
various authors, there is a great and diverse, albeit unrelated, need for research in this nexus. For example,
Atkinson and Messey (2012) see a need for more research into the interplay between financial literacy and
financial inclusion. The authors Arner et al. (2020) and Ozili (2020) name the connection between
FinTech/financial innovation and financial inclusion as a field of research. Moenjak, Kongprajya, and
Monchaitrakul (2020) suggest further research into how FinTech can be used to expand financial literacy and
financial inclusion. BIS (2019) calls for a timely investigation into whether FinTech can deliver on the promise
of promoting financial inclusion and how it will be implemented. Hinson, Lensink, and Mueller (2019) state the
need for more research between economic sustainability and FinTech models and how the SDGs can be achieved
through economic inclusion. Pauliukeviéiené and Stankevigiené (2021) and Vergara and Agudo (2021) also see a
research gap between FinTech and the SDGs. Ozili (2018) calls for more research to better understand the
relationship between digital finance, financial inclusion, and digital financial inclusion. At the same time, Ozili
(2022a, 2022b) notes that there is little research on the intersection between financial inclusion and sustainable
development. Future research should therefore explore ways in which financial inclusion can be integrated into
the sustainable development agenda. On the institutional side, the UN Secretary General’s Task Force on Digital
Financing of the Sustainable Development Goals (2020) sees an urgent need for action to integrate the SDGs
into the concept of financial inclusion and the digital finance ecosystem. At the same time, there is a great need
to develop and coordinate a common framework to guide future developments in the field of digital finance to
achieve the SDGs.

Based on the aforementioned points and various separate research gaps, this discussion paper takes a coherent
look at the issues of financial literacy, financial inclusion, FinTech, and SDGs. Accordingly, the research
motivation can be summarized as follows Developing a holistic framework to achieve the SDGs through
financial literacy, financial inclusion, and FinTech. The aim of the work is therefore to describe the four points
and their effects, to derive interrelationships between all four components, and finally to integrate them into a
common framework.

The structure of the paper is as follows. Following the introduction, chapter 2 describes the methodological
framework and the procedure. This is followed by a description of financial literacy, the phenomenon of
financial inclusion, FinTech, and the SDGs in chapter 3. Chapter 4 synthesizes and discusses the previous
chapter by highlighting the connections between all four components and transferring them into a holistic
framework. A conclusion in chapter 5 finalizes the explanations.

2. Method

A post-positivist framework is adopted as the chosen methodological framework, in conjunction with an
argumentative-deductive analysis (Treu, 2022b). This approach is based on a set of interrelated assumptions
about the world, which serves as a conceptual framework for systematic exploration (Williamson et al., 2002;
Saunders, Lewis, & Thornhill, 2009). It posits that reality and facts are open to comprehensive critical
examination, allowing for the incorporation of multiple perspectives and interpretations. Moreover, it
acknowledges that certain facts are subject to interpretation or construction by human beings, thereby
distinguishing them from natural phenomena. This enables an examination of the conditions under which various
facts emerge within a social context (Williamson et al., 2002; Saunders, Lewis, & Thornhill, 2009).

The deductive analysis method is grounded in a realistic depiction of empirical evidence. Three approaches can
be categorized within this framework: (i) formal-deductive, (ii) conceptual-deductive, and (iii)
argumentative-deductive analysis (Wilde & Hess, 2006). According to deductive logic, conclusions logically
follow from one or more arguments (premises) and progress from a general to a specific level. A deductive
approach is organized in such a manner that the conclusion is implicitly encompassed within the arguments
(premises). If the arguments (premises) are true or valid, then the resulting conclusion must also be valid (Turvey,
2012). Consequently, argumentative-deductive analysis is characterized as a top-down process, employing
logical reasoning to derive overarching conclusions about problems or facts by considering multiple perspectives,
even those that may conflict with one another (Saunders, Lewis, & Thornhill, 2009; Keating, Demidenko, &
Kelly, 2019).

To be able to use a deductive analysis method within the framework, it is necessary to find arguments or
premises with the help of a systematic literature review (Treu, 2021). This is an independent scientific method
that aims to identify and evaluate relevant literature on a topic to derive its own conclusions for the research
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question (Nightingale, 2009; TU Berlin, 2019). The chosen method makes it possible to show the current state of
research on a topic and to identify gaps and research needs about a selected objective (TU Berlin, 2019). The
method also allows contradictory and/or consistent findings to be examined. In addition, the method is
particularly useful for integrating information from a group of different studies or works that investigate the
same phenomenon (Strukelj, 2018).

Another advantage is the possibility of summarizing and synthesizing evidence for a specific research question
(Strukelj, 2018). Furthermore, it has good validity compared to other scientific papers, as there is no personal
connection to the selected articles and therefore no conflict of interest. The method also takes the approach of
including and critically evaluating older works, articles in low-impact journals and/or conference papers,
non-empirical works, and minority opinions as well as negative opinions on the prevailing mainstream in the
respective scientific discipline (Nightingale, 2009). Another advantage is that the method is more than a mere
description and inventory of the literature, as it attempts to change or improve research results, research methods,
definitions, constructs, etc. through nuance or gradations (Durach et al., 2017).

Regardless of the subject area, discipline, or philosophical superstructure, a multi-stage procedure is chosen,
which usually consists of six to eight steps (Durach, Kembro, & Wieland, 2017; Strukelj, 2018; TU Berlin, 2019).
According to Durach Kembro and Wieland (2017), for example, the following steps are part of the method: (1)
definition of the research question(s), (2) determination of the required characteristics of literature, (3)
procurement of potentially relevant literature, (4) selection of relevant literature, (5) synthesis of the literature
and (6) evaluation of the results.

Since the evaluation of literature, especially in the field of economics, does not follow a generally applicable
scheme, as in medicine, for example, the quality assessment therefore depends on the research question(s) (TU
Berlin, 2019). Thus, the findings of the individual studies are used at a meta-level to try to find out what
similarities and differences exist between the publications and what research gaps, research questions or similar
exist (TU Berlin, 2019). Figure 1 below summarizes the methodological framework and procedure.

Simultaneously
Literature review Theoretical framework
| Topic of interest i — | Create assumptions
Define research Determination of research \
problem object \
'

Formulation of ‘_7_,_,_,-—-—{ Assumptions confirmed? L J Argumentative-deductive analysis |— Collecting, analyzing and interpret
conclusions of arguments

Figure 1. Methodological framework and procedure

Source: based on Williamson et al. (2002).

In this study, the application of Figure 1 denotes that the “topic of particular interest” is clearly defined in the
title of the paper and subsequently elaborated upon in the introduction. The selection of relevant literature is
conducted through the utilization of various electronic databases, namely GBV, GoogleScholar, EconBiz,
IDEAS/RePEc search, Econstor, and EconPapers. These databases offer several advantages, predominantly a
substantial number of open-access resources and journals. Additionally, for fee-based journal articles, the
databases provide access to pre-publication versions or preprints, alongside abstracts or summaries, and links for
library access. The search process itself is conducted using keywords, and all six steps outlined above are
executed in parallel. The theoretical framework and objects of investigation encompass financial literacy,
financial inclusion, FinTech, and the Sustainable Development Goals (SDGs). The research problem revolves
around delineating the interrelationships among these four phenomena and developing a comprehensive
conceptual framework. Key assumptions and interdependencies are derived from all four objects of investigation.
Through an analysis and interpretation of arguments for confirmation or rejection, as gathered from the literature,
argumentative-deductive conclusions are drawn from general to specific. Simultaneously, the study examines
whether the assumptions can be confirmed, contributing to the formulation of final conclusions.

3. Results
3.1 Financial Literacy
The evolution of the global financial system has brought with it a host of new products, services, and more



ijef.ccsenet.org International Journal of Economics and Finance \ol. 16, No. 2; 2024

complex decisions. In the same breath, consumer knowledge needs have increased to enable individuals to make
sound financial decisions and to understand the short and long-term implications of their financial actions (Haupt,
2021). To achieve this state of affairs, a strong academic focus on the area of financial literacy has formed since
the beginning of the new millennium (Cude, 2021). However, there is still no generally scientifically accepted
definition of the term, as it is a multidimensional concept and difficult to measure. The reasons for this lie in the
easy interchange of the term’s financial literacy and knowledge, the existence of concept and working definitions,
and the emergence of digitalization, which expands the nature of financial literacy to digital financial literacy
(Cude, 2021; Haupt, 2021; Morgan, 2021).

However, more and more countries and international organizations have recognized the importance of measuring
the level of financial literacy, as it has become a long-term policy priority in many countries and economies and
is seen as an important complement to managing market behavior (OECD, 2020b, 2013). In this context, the first
institutionally elaborated definition of the term emerged in 2005 by the Organization for Economic Co-operation
and Development (OECD). The term was understood as (OECD, 2005):

“...the process by which financial consumers/investors improve their understanding of financial products and
concepts and, through information, instruction and/or objective advice, develop the skills and confidence to
become more aware of financial risks and opportunities, to make informed choices, to know where to go for help,
and to take other effective actions to improve their financial well-being.”

In 2012, the G20 countries agreed on a revised definition of the concept, based on the work of Atkinson &
Messy (2012), who presented the results of the OECD / International Network on Financial Education (INFE)
for the first time. Financial literacy is understood as (Atkinson & Messy, 2012; OECD, 2020b):

“A combination of financial awareness, knowledge, skills, attitudes and behaviors necessary to make sound
financial decisions and ultimately achieve individual financial well- being.”

Using this definition, more than 70 countries and economies worldwide were in the process of developing or
implementing national financial literacy strategies in May 2020 (OECD, 2020b). For example, the European
Commission uses this definition to develop a standardized framework for building and promoting financial
literacy (European Commission, 2021). Within the EU, Austria with its national strategy on financial literacy can
be taken as a prominent example of the application and expansion of the definition. All elements of the definition
are used, and the goal of financial well-being is supplemented by “contribute to the sustainable development of
the economy and society.” (OECD, 2021).

To measure and compare financial literacy between countries, three dimensions with the following content can
be derived from the definition (OECD, 2022; Cude, 2021; Haupt, 2021; Davies, 2015; OECD, 2013; Atkinson &
Messy, 2012):

(i) Knowledge (compound interest, inflation, interest on loans, time value of money, risk vs. return, and risk
diversification)

(i) Behavior (assessing affordability, paying bills on time, monitoring personal finances, setting and using
long-term financial goals)

(iii) Attitudes (preference between spending and saving, long-term vs. short-term view)

Based on these dimensions and using the OECD/INFE toolkit to measure financial literacy among 26 countries
from Asia, Europe, and Latin America, the OECD (2020a) concludes that financial literacy is low in all
participating countries. The average score is 12.7 out of a maximum of 21 possible points.

Another approach to measuring financial literacy is known internationally as the “Big Three” (Haupt, 2021;
Lusardi, 2019; Lusardi & Mitchell, 2014). The questions relate to the concepts of compound interest, inflation,
and risk diversification. In this context, according to Lusardi and Mitchell (2014), financial literacy is defined as:

“Ability to process economic information and make informed decisions about financial decisions about financial
planning, wealth accumulation, debt, and pensions. ”

An extension of the “Big Three” are the so-called “Big Five”. This includes additional questions on the pricing
of bonds and mortgages (Haupt, 2021). Various country comparisons based on the “Big Three” come to a similar
conclusion as in the OECD study (2020a). Financial literacy is at a low level and urgently needs to be improved.
Only around 30% of all participants in the various countries were able to answer all three questions correctly. In
addition, only just under 50% of respondents can answer two out of three questions correctly (Lusardi, 2019).

In the course of digitalization, Morgan (2021) proposes an extension to digital financial literacy to describe
various aspects of digital financial literacy. At the same time, it is pointed out that there is no uniform definition
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here either. Like digital literacy and financial literacy, the extension is a multidimensional concept with four
dimensions (Morgan, 2021):

(i) Dimension: Knowledge of digital financial products and services

Economic agents should be aware of the existence of non-traditional financial products and services offered via
digital means such as the internet and cell phones.

(i) Dimension: Knowledge of the risks associated with digital products and services

Economic entities should be aware that additional risks arise from the use of digital financial services and
products. These are different and more difficult to recognize than risks associated with traditional financial
services and products.

(iii) Dimension: Control and management of digital financial risks

Economic entities should know how to protect themselves against risks arising from the use of financial digital
products and services. They should be able to use computer programs and mobile apps to avoid spamming,
phishing, etc. Users should know how to protect their personal identification number and other personal
information when using digital financial services.

(iv) Dimension: Knowledge of consumer rights and redress procedures

Economic entities should know their rights and know where to turn and how to obtain compensation if they are
victims of fraud or other losses. They should also know their rights about their personal data and how to take
action against unauthorized use.

The general positive effects of financial literacy can be described in different ways. For example, Atkinson and
Messy (2013) list:

(i) Better understanding of financial services and willingness to forego non-standard services
(i) Adeeper understanding of opportunities and risks in financial services

(iii) Reduced search costs for obtaining information about financial services

(iv) Higher level of savings

(v) Protection against unfair and discriminatory financial practices

(vi) Low costs for money transfers

Lusardi (2019) also mentions other positive effects:

(i) Better decisions regarding savings and investment behavior as well as borrowing

(i) Higher probability of accumulating wealth

(iii) Higher earnings through investments and in more complex systems

(iv) Greater likelihood of saving for retirement due to a better understanding of the compound interest effect
(v) Better ability to deal with financial emergencies or expenses

(vi) Higher probability of paying the full monthly loan installment

(vii) Lower probability of using cost-intensive financing alternatives

According to the OECD (2021), better financial literacy promotes the development of healthy, open, and
competitive financial markets. This supports financial stability and leads to a strengthening of financial
consumer protection. This can be achieved by:

(i) Households manage their finances better, make sound financial decisions with their disposable income, and
raise awareness of the importance of saving for unexpected events

(ii) Creating an understanding of the risks and opportunities of the capital markets, which should lead to
better-informed decisions being made about long-term investments

(iii) Raise awareness of the need for long-term planning to promote an understanding of changes to the state
pension system, resulting in appropriate decisions about individual pension plans

(iv) Households are prudent in their use and level of credit to increase financial resilience to external shocks

(v) Households are familiar with the increasing integration of digital technologies in the financial sector and
the use of digital channels
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3.2 Financial Inclusion

Financial inclusion is a term that has emerged from various forms of combating global financial poverty. At the
same time, there are different ways in which this term is defined, and which different aspects are highlighted
(Barajas et al., 2020). The first steps on the path of financial inclusion came from programs to expand access to
finance for poor people and unbanked populations (Ozili, 2022c). The best-known form is the microcredit model
based on institutions such as the Grameen Bank in Bangladesh and BancoSol in Bolivia. The initial successes of
this approach were recognized, for example, when 2005 was declared the International Year of Microcredit.
Muhammad Yunus and the Grameen Bank were also awarded the Nobel Peace Prize in 2006 for their activities
in this field. Many mechanisms and principles, such as group loans or joint liability, are based on the cooperative
banking model of Central Europe in the late 19th century (Feyen, Frost, Gambacorta, Natarajan & Saal, 2021).
Consequently, this can be seen as the origin of financial inclusion. As microcredit lending and product expansion
progressed, the model and the term developed further into so-called microfinance.

In 2009, at the G20 summit in Pittsburgh, the participating countries committed to improving access to financial
services for poor people by supporting the safe and sound distribution of new forms of financial services. At the
same time, a G20 Financial Inclusion Experts Group was established, and the term was born (G20 Financial
Inclusion Experts Group, 2010). The term is a further development of research carried out in the 1990s, which
revealed the positive economic effects of more efficient provision of financial services in general. It was shown
that better and broader financial development promoted economic growth at the national, sector, and company
levels and increased productivity growth and capital accumulation (Barajas, Beck, Belhaj & Naceu 2020).
Currently, financial inclusion is seen as a solution to reduce extreme poverty in developing and poor countries
(Ozili, 2022c).

In the course of digitalization, the term digital financial inclusion was further developed by the G20 in 2016 to
clarify the contribution of digital technologies such as FinTech (GPFI, 2016). According to the G20 countries,
digital financial inclusion in the broadest sense refers to the use of digital financial services to promote inclusion.
The aim is to reach financially excluded and underserved populations with a range of financial services that meet
their needs and are delivered responsibly at a cost that is affordable for customers and sustainable for providers
(GPFI, 2020). Furthermore, according to the UN Capital Development Fund (UNCDF), digital financial
inclusion must provide opportunities for low-income account holders to engage in the economy to meet their
daily needs, fulfill wants, and improve their skills, productivity, and marketability in the age of the digital
economy (UN Capital Development Fund, 2019). Similarly, Ozili (2022d) sees digital financial inclusion to
bring unbanked people into the formal financial sector by offering financial services through devices with a
digital interface, such as cell phones or other digital devices. The aim is to offer financial services to all
economic agents through such digital channels, thereby contributing to poverty reduction, increasing financial
intermediation, and achieving the Sustainable Development Goals.

However, the use of the term financial inclusion “with or without digital” varies at the institutional level. While
the G20 countries and the UN speak of digital financial inclusion, the World Bank and the OECD “only” use the
term financial inclusion (Note 1). The World Bank (2022) defines financial inclusion as access by individuals
and companies to useful and affordable financial products and services that meet their needs (transactions,
payments, savings, loans, and insurance) and are offered responsibly and sustainably. According to the OECD
(2020a, 2018a, 2013), financial inclusion is the process of promoting affordable, timely, and appropriate access
to regulated financial products and services. Existing and innovative approaches (including financial awareness
and education) should be tailored to extend their use to all parts of society. This will promote the goals of
financial well-being and economic and social inclusion.

To enable international measurability and comparability, four indicators of financial inclusion can be named
(OECD, 20204, 2016, 2013):

(i) Product knowledge: This is a two-sided indicator that focuses on the provision of suitable financial
products and services and awareness of these. It is assumed that the more products and services are known,
the more intensively economic agents engage with them. The level of awareness of financial products and
services is therefore an important indicator for influencing financial inclusion on the demand side.

(if) Product ownership: On the demand side, this is the most important indicator of financial inclusion and at
the same time relevant for a combined measurement of demand and supply aspects. Different levels of
product ownership can provide indications of widespread financial inclusion or, alternatively, a high degree
of exclusion. There are four categories for this indicator:

a. Savings, investment, or pension products, such as private pensions, compulsory health insurance,
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savings accounts, investment funds and shares

b.  Payment products or transaction accounts, such as current accounts, mobile money or debit cards, or
other prepaid payment cards

c.  Credit products, such as all formal bank loans, mortgages, credit cards
d. Insurance products, such as car, health, liability, or household contents insurance

(iii) Active product selection: Financial inclusion requires active participation in the financial market. This
means keeping an eye on the financial market, being able to switch providers at any time, and selecting new
products when needs change.

Trust and reliance on family and friends: This indicator can illustrate the extent to which the financial sector is
informal. If economic agents prefer to rely on family and friends to store or borrow money safely, this may
indicate that there is no access to suitable financial products such as secure savings accounts or loans.

Positive effects of financial inclusion include (World Bank, 2022; Ozili, 2022d, 2020, 2018, Arner et al., 2020):
(i) Reducing extreme poverty and thus increasing prosperity

(i) Pioneer and important strategy for achieving the SDGs

(iii) Increasing the level of social inclusion in many societies

(iv) Increasing the economic participation of women

(v) Promoting the growth and stability of the economy

(vi) Access to all types of formal financial services

(vii) Promoting economic participation by enabling asset ownership and capital accumulation

(viii) Reduction of financial risk, e.g., through loss, theft, and other financial crimes

(ix) Lower costs of digital transactions for customers and providers of digital financial services

Looking at all the definitions and the positive effects together, it can be concluded that free access to an account
is a first step towards broader financial inclusion. This is because an account enables people to save money, earn
interest, and send and receive payments (Grohmann & Menkhoff, 2020; Venet, 2019). It does not matter exactly
what type of account is meant. As a result, the definitions can be interpreted broadly and there is no restriction to
current accounts alone. This means that savings accounts and mobile accounts, which are very common in
developing countries, can also be included (Grohmann & Menkhoff, 2020; Grohmann & Menkhoff, 2017).

However, a look at the “Global Findex Database 2017 shows that only 69% of adults have an account. The
proportion has risen steadily from 51% in 2011 and 62% in 2014. In addition, there are major differences in
account ownership between the individual economies (Figure 2). In high-income economies, for example, 94%
of adults have a bank account, compared to just 63% in developing countries (DemirgUgKunt, Klapper, Singer,
Saniya, & Hess, 2018). There are still 1.7 billion people worldwide who do not have access to a bank account or
financial services and are therefore excluded. The majority of these so-called “unbanked persons or adults” live
in developing countries (Figure 3) and 56% of all unbanked adults are women (DemirgUgKunt et al., 2018).

Today, 69 percent of adults around the world have an account
Adults with an account (%), 201

Figure 2. Proportion of the population with a bank account
Source: DemirgUgKunt et al. (2018).
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Adults without an account, 2017

Figure 3. Distribution of adults without an account

Source: DemirgUgKunt et al. (2018).

If financial inclusion is a generally recognized social goal and is seen as a prerequisite for reducing extreme
poverty and increasing shared prosperity, why are so many people still excluded from financial participation?
The reasons for this are manifold and lie on both the supply and demand side (for a comprehensive description,
see Treu 2023a, 2023b).

3.3 FinTech

Despite the contemporary nature of the fintech concept, its origins can be traced back over 150 years (Treu,
2022a, 2021). Technological advancements in the 19th century were already being utilized to enhance the
efficiency of financial business operations (Nathmann, 2019; Arner, Barberis, & Buckley, 2015). The advent and
adoption of telegraphy serve as a notable example. The establishment of the first transatlantic telegraph cable
enabled connectivity between the financial hubs of New York and London. As early as 1870, Western Union
began offering money transfers via telegraph to its clientele (Nathmann, 2019; Thakor, 2019, Hikida & Perry,
2019).

The origins of the term FinTech can be traced back to the Financial Services Technology Consortium, which was
initiated in the early 1990s by what is now Citigroup (Treu, 2022a, 2021; Ratecka, 2020; Keréyi & Moln&,
2017; Arner, Barberis, & Buckley, 2015). This project aimed to address the bank’s reputation for resistance to
technological collaboration with external entities (Hochstein, 2015). The term FinTech, along with Citigroup’s
involvement in the emerging Smart Card Forum, was intended to signify a new strategic approach for the
company and emphasize its openness. Despite almost three decades since its inception, the term has been
understood in various ways (Allen, Gu, & Jagtiani, 2020; Rupeika-Apoga & Thalassinos, 2020; Elsinger, Fessler,
Feyrer, Richter, Silgoner, & Timel, 2018; Schindler, 2017). Different perspectives have emerged, emphasizing
either a technology-oriented focus, a functional-oriented focus, or a combination of both (Treu, 2022a, 2022b,
2021). For instance, the ECB (2020) adopts the former perspective, defining fintech as financial technology and
an umbrella term encompassing any technological innovation used to change, support, or deliver financial
services across various applications. On the other hand, Mirchandani, Gupta, and Ndiweni (2020) divide FinTech
into different areas such as asset management, cryptocurrency, crowdfunding, investment management, and
marketplace lending. Alternatively, the OECD (2018b) views fintech not only as the application of digital
technologies to financial services but also as the development of business models and products based on these
technologies. Regardless of these different perspectives, it is agreed upon that the term FinTech comprises the
words “financial” and “technology” (Mirchandani, Gupta, & Ndiweni, 2020; Chemmanur, Imerman, Rajaiya, &
Yu, 2020; Ratecka, 2020; Hikida & Perry, 2019). This neologism refers to the integration of technology into the
offerings of financial services firms to enhance their usage and delivery to consumers. This etymological
understanding represents the minimum consensus across all definitions and perspectives (Treu, 2022a, 2021).

FinTech is characterized by its extensive utilization and omnipresence in various sectors, including insurance,
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real estate, and wealth management, commonly known as InsurTech, PropTech, and WealthTech (Treu, 2022b,
Treu, Ells, Buono, & Winkler. 2021). Furthermore, major e-commerce companies such as Google, Amazon,
Facebook, and Apple, known as BigTech companies, leverage their network effects, economies of scale and
scope, customer base and data, as well as their market power to provide their own cryptocurrencies, payment
services, and other financial services through the employment of financial technologies (Treu, 2022b; Feyen et
al., 2021; Treu et al., 2021). Their aim is to fortify their competitive position. Figure 4 demonstrates the
extensive utilization of FinTech in various domains, accompanied by selected example companies.
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Figure 4. FinTech in various sectors

Source: VentureScanner (2021).

The arguments and reasons for the emergence of FinTech are just as numerous as the various definitions and
perspectives. It is precisely this prevailing heterogeneity that is responsible, among other things, for the fact that
there are many different justifications for the FinTech phenomenon (Treu, 2022a, 2021). For a better
understanding and categorization, Treu (2022a, 2021) divides the different arguments and reasons into
supply-oriented and demand-oriented groups with three subgroups. The first group includes supply-side
technological reasons such as application programming interfaces (APIs), availability of mobile banking and
smartphones, or cloud computing. The second group focuses on supply-side regulatory reasons. These include
aspects such as new regulatory and supervisory requirements following the 2008/09 financial crisis, the
promotion of competition around the topic of open banking, or the opening of the market to new market
participants. The third group contains macroeconomic or macroeconomic supply-side arguments and motives.
Examples include the excessive costs of financial intermediation, a less competitive banking sector, and the
current low interest rate environment. On the demand side, the arguments, and reasons for the emergence of
FinTech can first be divided into demand-side demographic and sociological reasons. These include, for example,
the influence of digital natives or millennials, who are more willing to accept fintech services than similar
services from traditional banks. The second group includes microeconomic reasons, e.g., determinants of
individual demand behavior such as consumer decisions, expectations, preferences, and trust in financial services.
The final demand-oriented group comprises arguments that focus on the demand for specific financial services
and products. These include network externalities of a FinTech application, ease of use, or availability of
financial services.

The FinTech phenomenon is also associated with several positive effects, such as (Treu, 2023a, 2023b, 20223,
2022h, 2021):

(i) Reducing market frictions and information asymmetries and avoiding the resulting agency conflicts, while
at the same time promoting financial inclusion

(ii) Strengthening global financial stability by improving the degree of decentralization and diversification of
the financial system

(iii) Improved efficiency through better diversification of investment risk, increased competition, and less
dependence on geographical proximity to financial services or products

(iv) Reduction of company-specific costs such as fixed and marginal costs for the provision of financial services
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(v) Greater convenience for users and lower transaction costs
(vi) Improving access to credit for excluded groups, especially those who have no collateral or credit history

(vii) Improved risk assessment to reduce the need for collateral as an indicator of creditworthiness when
granting loans

(viii) Greater transparency and trust between providers and borrowers, so that the intermediation of funds via
third parties can be superfluous and investors and borrowers can negotiate directly with each other

3.4 Sustainable Development Goals (SDG)

The development of the SDGs and the 2030 Agenda began at the Rio Conference in 1992. The foundations were
laid here with Agenda 21, the Millennium Summit in 2000, and the Millennium Development Goals (MDGsS).
The idea was to promote a holistic approach by combining the goals of ecological sustainability, social justice,
economic efficiency, social participation, and democracy. During the UN conference (Rio+20), the participants
took up the criticism of the limited focus of the MDGs and began the process of formulating more
comprehensive goals for sustainable development. This time, all dimensions of sustainable development were to
be considered (Martens & Obenland, 2017).

In 2015, the General Assembly of the United Nations (UN) adopted the “2030 Agenda for Sustainable
Development” and the 17 SDGs as its centerpiece (see Figure 5). These are further subdivided into 169 targets in
terms of structure and measurability and are made measurable by 231 indicators (Destatis, n.d.). In this way, the
UN makes it clear how comprehensive and ambitious this new universal agenda is. At the same time, a clear time
frame of 15 years has been set (UN, 2015a). The Agenda 20230 with its SDGs can therefore be seen as a
“roadmap” for humanity and the planet to ensure sustainable social and economic progress worldwide. Its aim is
not only to eradicate extreme poverty but also to integrate the three dimensions of sustainable development
(economic, social, and environmental) in a balanced way into a comprehensive global vision. At the same time,
the SDGs apply to all societies and countries around the world (UN, 2016).
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Figure 5. Sustainable Development Goals (SDGs)
Source: UN (2023).

The effective implementation and success of the SDGs depends on the individual countries and their agendas,
plans, and programs for sustainable development. At the same time, national and country-led implementation
strategies require resource mobilization and financing measures. The Addis Ababa Agenda, which emerged from
the Third International Conference on Financing for Development, contains concrete strategies and measures to
support the implementation of the 2030 Agenda and the SDGs (UN, 2015b). The annual investment required to
achieve the SDGs across all sectors is estimated at around 5-7 trillion dollars. With global financial assets
estimated at over USD 200 trillion, financial resources are available, but most of these resources are not being
channeled into sustainable development at the scale and pace required to achieve the SDGs and the goals of the
Paris Agreement on climate change. As a result, the current level of investment is far from the scale required
(UN, n.d.). Aglobal plan for financing the SDGs is needed. The realization of the SDGs should essentially be an
investment agenda in physical infrastructure and human capital (Sachs et al., 2022).
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The UN has committed to the “Leave No One Behind” strategy to achieve the SDGs. However, only about half
of the countries have created or implemented a roadmap for the SDGs or are in the process of developing one
(Zhao et al., 2022). This is largely due to gaps between the requirements of the SDGs and the prevailing
sustainability vision in the countries, especially where the SDG framework sets higher requirements than a
country’s development capacity allows. Inadequate technology and resource efficiency also limit the
achievement of the SDGs, including economic growth and social needs. In addition, high environmental costs
occur, which in turn harm the achievement of the SDGs (Zhao et al., 2022). This underlines that further
development and improvement of (financial) technology is key to accelerating progress on the SDGs and closing
the gap between the goals and the actual state.

The world is currently making no progress on the SDGs for the second year in a row (see Figure 6). The average
SDG Index score has fallen slightly in 2021, partly due to slow or non-existent recovery in poor and vulnerable
countries. At the same time, multiple and overlapping health and security crises have led to a reversal of progress
on the SDGs (Sachs et al., 2022). Furthermore, the SDG dashboard provides a snapshot of progress toward
achieving the 17 SDGs by region and income group, as well as levels and trends (Sachs et al., 2022; UN, 2022).
This shows that only a few SDGs have been achieved and that the majority, regardless of region and income
group, face major challenges in achieving the goals (see Figure 7).
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DECENT  NDUSTRY PEACE
GOOD HEALTH WORK AND  INNOVATION INSUW N LIFE JUSTICE  PARTNERSHIPS
NO AND QUALITY GENDER N ECONOMIC AND REDUCED AN CLIMATE BELOW E ANDSTRONG  FOR THE
POVERTY WELL-BEING EDUCATION  EQUALITY L N GROWTH  WFRAsTR INEQUALITIES PRI N ACTION WATER N LAND INSTITUTIONS ~ GOALS
1 3 4 5 6 8 9 10 2 1B 1”4 15 18 17
Eastand South Asia @ [ B ] o> et @ ® ® o 0> 04 o> 0> @ e
Eastern Europe and G 2 +*+ 0> 0 ® ® o> @ [ 2> 0= + o0 ® -0 0
Latin America and the Cari oY o> o [ + 0> 0 L XK - + 0> 0> 0> -2
Middle East and North Africa 2> 0> 0 o> 0> 01 @ [ ] ® @ 0 + e o> 0> 0> 0
Oeania @=> @4 @ 0> 0> 0> 0> 0+ 0> 0+ 0> 0+ 01T O o> 0 0>
OFECD Countries @4 @ [ K + 0 orT 0 @ o> 0> 0> ¢
Smalllsland Developing States @< @ @ @-> @ @ 02> 0 0 0 0~ - [ ] o> 0> 0
Sub-Saha ia @ 0> 0 0> 0 0> 0> 07 0> 0 02> 01 01 02 0 02 0>
ow-incomeCountries @ => @ @ @+ 0> 0> 0> 07 0> 0+ 0> 01 01 0 0 ¢~ 0>
Lower-middle-income Countries @ o> 0> 0> 0> ® ® " 07 & 0> 01 T 02> 0 0> 0>
Upper-middle-income Countries 2> 0 o ot @ o> 0t 0+ @ +* e o> 0> @ o=
High-income Countries @ 4* @ o1 ot @ orT - (] ([ E N E N &2
@ 5DG achi Chall remain Significant challenges remain @ Major challenges remain
4 Ontrack Moderately Increasing Stagnating & Decreasing @ Data not available

Figure 7. 2022 SDG dashboards by region and income group (levels and trends)
Source: Sachs et al. (2022).
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4. Discussion
4.1 Impact and Interrelationships of Financial Literacy, Financial Inclusion, FinTech, and SDGs

Having described the four objects of investigation in the previous chapters, the following section attempts to
close the separate research gaps characterized in Chapter 1. This is achieved by conducting a coherent
argumentative-deductive analysis of the effects and relationships between financial literacy, financial inclusion,
FinTech, and the SDGs. On the one hand, this is necessary as all four points have so far only been considered
individually or bilaterally. On the other hand, the argumentative-deductive approach serves to derive
relationships between all four components to finally integrate them into a common holistic framework.

4.2 Financial Literacy

Lack of awareness of different types of financial products and lack of trust in them create barriers to access and
inhibit use. Insufficient knowledge of how the products work and their likely costs also reduces the likelihood of
inclusion (Atkinson & Messy, 2013). Thus, without basic financial literacy or deficits, policy makers and service
providers face challenges in extending financial services to previously excluded and underserved groups. Only
by improving the understanding of how to use specific financial instruments, providing simple guidance on how
they work and information, and offering recourse for mistakes, will it be possible to reduce these challenges.
Otherwise, inequalities in access to and use of financial services may be further exacerbated (GPFI, 2016).

As a strong proponent of financial literacy, the OECD has shown in many studies that there is a positive
correlation between financial literacy and the four indicators of financial inclusion (OECD, 2020a, 2016, 2015,
2013; Atkinson & Messy, 2013). Thus, financial inclusion measures that only focus on supply-side factors cannot
guarantee the effective use of financial services. In this context, financial literacy is seen as an important tool to
overcome demand-side barriers by addressing low levels of financial literacy, psychological barriers, and lack of
awareness. Improved financial literacy can therefore increase awareness and understanding of financial products
and services, thereby increasing demand for financial products and their effective use (OECD, 2015). As a result,
several countries have made financial inclusion one of their policy priorities and have developed strategies in
this regard. Within this context, measures to improve financial education are a key pillar. Conversely, financial
education strategies that aim to promote financial inclusion, among other things, are also possible (OECD, 2015,
Atkinson & Messy, 2012). Austria, for example, considers financial literacy to be important in its strategy to
achieve gender equality. This helps women to better manage their financial lives and reduces the impact of
fragmented employment biographies on their financial assets and retirement income (OECD, 2021). Furthermore,
the OECD (2020b) in its recommendations on financial literacy and the United Nations Secretary-General’s
Special Advocate for Inclusive Finance for Development see it as a building block for achieving financial
inclusion and financial market stability (Sahay et al., 2020).

Other different empirical country studies confirmed the positive correlation between the two variables. For
example, Fanta and Mutsonziwa (2021) show for Kenya and Tanzania that a higher level of financial literacy
increases financial inclusion. Kumari and Ferdous (2019) show for Sri Lanka that financial literacy has a positive
effect on the economic participation of poor women in rural areas and that there is a direct link between financial
literacy and financial inclusion. Hasan, Le, and Hoque (2021) and Bire, Sauw, & Maria (2019) also show a
positive correlation for Bangladesh and Indonesia. For poor and rich countries measured by GDP per capita,
Grohmann and Menkhoff (2017) conclude that financial literacy supports financial inclusion for both types of
countries, as there is a positive correlation and a positive causal relationship. Grohmann, Klihs, and Menkhoff
(2017) also confirmed the result again in a cross-national study considering the demand side. In a broad-based
study of 61 countries, Geraldes, Gama, and Augusto (2022) concluded that financial inclusion does not
necessarily occur if someone only has one account. Instead, the account must be used rationally, which is only
possible with a certain level of financial knowledge. Financial literacy is therefore linked to financial inclusion.
Also, three out of four setups show that the presence of financial literacy is a core condition to achieve a high
level of financial inclusion. Consequently, all people should be financially literate to achieve a high level of
financial inclusion.

However, financial literacy alone cannot achieve financial inclusion (Hasan, Le, & Hoque, 2021; Ozili, 2020).
This is because pure knowledge does not remove barriers that restrict access to financial services and products.
FinTech has a very important role to play here. Mobile banking, for example, is an alternative for people without
access to banking services. This form is easily accessible and available everywhere in the country. At the same
time, the use of FinTech products requires specific knowledge in this regard, which can only be achieved through
financial education. Only then can the advantages of FinTech, such as lower costs, higher speed, high availability,
and ubiquity, be properly applied. As a result, potential restrictions on access to finance can be reduced
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(Pazarbasioglu et al., 2020). At the same time, the risks associated with the use of FinTech must also be
controlled, as otherwise the benefits may be reversed (BIS, 2020). This is also made possible by better financial
literacy. Thus, sound financial literacy is a prerequisite for greater adoption of FinTech and the safe use of digital
financial products and services to improve financial access (Morgan, 2021; Hasan, Le, & Hoque, 2021; OECD,
2018c).

Several studies from different countries show a positive correlation between financial literacy and FinTech. For
Vietnam, Nathan, Setiawan, and Quynh (2022) and Morgan and Trinh (2020) show that higher financial literacy
is positively related to both awareness and acceptance of fintech products. The results for Japan are similar. A
higher level of financial literacy has a positive influence on the use of mobile digital payment apps and the use of
electronic money. Financial education also influences the intensity of the use of FinTech services, as there is also
a positive correlation (Yoshino, Morgan, & Long, 2020). Corresponding results can also be found for Germany;,
Laos, and Indonesia (Setiawan et al., 2021; Morgan & Trinh, 2019; JUnger & Mietzner, 2019). Consequently,
improving financial literacy can accelerate the acceptance of fintech products and services and thus promote
financial inclusion.

Another positive effect of financial literacy is the improvement of well-being and a contribution to sustainable
development (OECD, 2022, 2021, 2015; Atkinson & Messey, 2012). Well-being can be expressed in the fact that
people who are financially educated are also more financially resilient. They are therefore better able to manage
and finance their daily living costs and recover from potential shocks. This is synonymous with the twin factors
of financial security and financial stability. This promotes social, sustainable economic, and political
development and thus serves to operationalize the SDGs (Ansong, Okumu, & Koomson, 2023). In terms of
sustainable development, measured by the achievement of the SDGs, Pandey, Kiran, and Sharma (2022) show an
indirect and mediated impact of financial literacy on the factors of sustainable growth. Lontchi, Yang, and Su
(2022) also show for Cameroon that financial literacy has a positive and significant impact on sustainable
development by playing a mediating role.

4.3 FinTech

The relationship between FinTech and financial inclusion is described as positive by various authors (Ozili,
2022c¢, 2022d, 2018; Morgan, 2021, Arner et al., 2020; Beck, 2020). Technological development has made great
strides in recent years, particularly in the area of electronic payments (BIS, 2020). The FinTech area of digital
payments is therefore the most widespread instrument of financial inclusion (Ozili, 2022c; Sahay et al., 2020). At
its simplest, cell phones are used to enable individuals and merchants to carry out transactions without physical
cash. For example, 2/3 of all “unbanked persons” worldwide already own a cell phone (DemirgUgzKunt et al.,
2018). In conjunction with a (e.g., digital) account, the provision of financial services and the ability to use them
can be facilitated or expanded. The digital financial services provided by FinTech also reach rural and poor areas
more easily. This reduces, for example, the distance to access financial resources that would otherwise arise due
to poor transportation networks or long waiting times in bank buildings (Ozili, 2022c, 2018; DemirgUgKunt et
al., 2018). By also shifting routine cash payments to this area, governments and companies can reduce the
number of people excluded. At the same time, this will reduce inefficiencies in cash payments as well as theft
and corruption through the deliberate diversion of funds to the informal sector.

FinTech also contributes to reducing the gender gap and thus strengthens financial inclusion. (Ozili, 2022c; Chen
et al., 2021; Sahay et al., 2020). Women in developing countries in particular face many obstacles when it comes
to accessing financial services. These can include low literacy and numeracy skills, lack of documentation,
different levels of risk aversion, family responsibilities, or social attitudes. FinTech solutions seem to be
particularly well adapted to the restrictions, as they make interfaces consumer-friendly, reduce fears and barriers,
and do not require physical presence (Sahay et al., 2020). Chen, Doerr, Frost, Gambarcota, and Shin (2021) also
shows that the gender gap for new digital financial products that complement traditional financial services is 50%
smaller than for products that replace them. This suggests that women may be more willing to use fintech
products that are coupled with existing financial services.

FinTech solutions also offer the opportunity to reduce market frictions and information asymmetries and the
resulting agency conflicts between lenders and borrowers (Feyen et al., 2021; Frost, 2020; Mhlanga, 2020; Beck,
2020; Amstad, 2019). A classic phenomenon of imperfect information in competitive credit markets is credit
rationing. FinTech solutions improve access to credit for such groups, especially for those who lack collateral
and credit history. Based on big data analytics and consumer data, FinTech companies are gathering information
that could be used to improve risk assessment and reduce the need for collateral as an indicator of
creditworthiness in lending (Feyen et al., 2021; Mhlanga, 2020). The last point is supported by Berg, Burg,
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Gombovi¢, and Puri (2018), who show that the digital footprint provides a better way to screen borrowers.
Similarly, Bartlett, Morse, Stanton, and Wallace (2019) show that fintech algorithms discriminate up to 40% less
than face-to-face lenders when granting loans. This type of technology can help close the credit gap for people
who cannot get a loan due to their lack of credit history (Allen, Gu, & Jagtiani, 2020). Closely related to the
reduction of information asymmetries through FinTech is the reduction of transaction costs, which also
contributes to financial inclusion (Ozili, 2022c). Transaction costs can be reduced both ex-ante (e.g., initiation,
information procurement, and agreement costs) and ex-post (e.g., settlement, adjustment, and control costs).

In addition to transaction costs, FinTech also reduces company-specific costs, such as fixed and marginal costs
for the provision of financial services (Feyen et al., 2020, Beck, 2020; Barajas et al., 2020). These include, in
particular, fixed costs such as the provision of a physical infrastructure with a branch, front and back office, etc.
FinTech companies can also reduce marginal costs through technology-supported automation and
“straight-through processes” resulting from the expanded use of data and Al-based processes. For example,
Philippon (2019) shows that the use of robo-advisors reduces fixed costs, which improves the financial inclusion
of less affluent households. The use of FinTech solutions and digital platforms reduces the costs and risks of
customer acquisition (Feyen et al., 2021). Overall, cost reduction means that previously excluded customers with
small and few transactions are now economically viable, in contrast to transactions via traditional banking
channels (Beck, 2020).

Another way in which FinTech can drive financial inclusion is by individualizing the financial services offered
(Ozili, 2022c). For example, traditional core banking systems and marketing channels are characterized by their
focus on standardized products and do not offer a fully consumer-centric approach. Customized financial
services that consider the individual circumstances of a borrower in different countries and regions of the world
have so far required highly qualified and expensive experts (Feyen et al., 2021). In contrast, FinTech solutions
reduce the set-up costs for customized financial services by leveraging their technologies. The increasing
availability of data and computing power makes it possible to better assess risks to tailor individual financial
services to the needs of the consumer (Feyen et al., 2021).

Under the premise that services, products, and applications offered by FinTech are easy to understand and that it
is a convenient platform to carry out basic financial transactions, further inclusion effects arise. For example,
users can help inform and convince like-minded people in the formal and informal sectors to use FinTech
services (Ozili, 2018). As a result, this leads to a positive network effect and thus promotes financial inclusion.

Positive relationships can also be identified between FinTech and the SDGs. For example, Pauliukevi¢iené and
Stankeviciené (2021) present a statistically positive correlation between FinTech and four of the 17 SDGs. At the
same time, it can be concluded that a favorable political, economic, social, and technological FinTech
environment results in better achievement of the SDGs. Farahani et al. (2021) argue that FinTech channels such
as blockchain, mobile money accounts, and digital finance apps can achieve three of the 17 SDGs.

Furthermore, the contribution of FinTech to the Sustainable Development Goals can be direct or indirect (Arner
et al., 2020). The full potential of FinTech to support the SDGs can be realized through a progressive approach to
developing the underlying infrastructure and further supporting digital financial transformation. Specifically, this
means that FinTech has three central roles in achieving the SDGs (Arner et al., 2020):

(i) FinTech aims to improve the allocation of existing financial resources to support sustainable development.
This is done through business models, incentives, policies, and regulations to redirect financial resources
globally and in individual countries to provide SDG-related finance.

(if) Expansion of resources in the financial system in general, which in turn can support the SDGs. This is done
through financial inclusion and financial sector development, which together increase the amount of
financial resources available globally and in developing countries in particular.

(iii) Use FinTech to directly achieve the SDGs. This can be done by using new technologies and regulatory
technologies to develop better financial and regulatory systems to achieve policy goals.

Ozili (2022c) comes to similar conclusions, explaining the increasing demand for digital technologies in
financial services by, among other things, the need to ensure that the Sustainable Development Goals can only be
achieved with the help of existing digital technologies. It is expected that the use of digital technologies in the
financial sector can help to achieve some or all of the 17 SDGs. Better access to finance for poor people, small
businesses, and large companies through FinTech is responsible for this. Digital financial services such as online
loans or the instant purchase of securities enable poor people and small companies to use available credit and
investment products. By increasing consumption and investment spending in this way, extreme poverty, extreme
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hunger, and income inequality can be reduced (Ozili, 2023). At the same time, there is an opportunity to use
credit to finance and purchase quality education and to support productive economic activities that lead to more
economic growth.

The UN also sees promising opportunities such as fintech solutions that promote sustainability. These range from
channeling personal savings into long-term investment instruments such as government bonds to the use of
blockchain and tokenization to support the development of renewable energy (UN, 2018). In this light, the UN
established a Task Force on Digital Finance in November 2018. Strategies are being developed here to promote
financial technologies to advance the SDGs. The aim is to use the opportunity of digitalization to direct capital
flows to important tasks related to the SDGs. From biodiversity to connecting rural economies to global market
opportunities that have so far remained largely untouched by the fintech revolution (UN, 2018). The UN Capital
Development Fund (2022) also sees digital finance (FinTech) as an opportunity to overcome certain challenges
by providing better governance tools, financial education, and pay-as-you-go solutions for water and energy.
This will help to achieve certain sustainable development goals, such as better health information, quality
education, and more sustainable cities and communities. Specifically, FinTech supports the achievement of 12 of
the 17 SDGs (UN Capital Development Fund, 2022).

The World Bank also sees digital financial services supported by FinTech’s as having the potential to contribute
to the SDGs (Pazarbasioglu et al., 2020). This is made possible by reducing costs by maximizing economies of
scale, increasing the speed, security, and transparency of transactions, and offering tailor-made financial services.
Digital payments have a major role to play in achieving the SDGs, as they have a positive impact on six of the 17
SDGs (Pazarbasioglu et al., 2020).

In addition, so-called Big FinTech players such as Amazon, Alibaba, Meta, Apple, etc. also have an impact on
the SDGs. also have an impact on the SDGs. These are the result of a combination of complex business models,
the use of innovative digital technologies, and diversification into financial services. Big FinTech players are
influencing sustainable development through increasing financialization. This refers to processes of social
change that, due to the increasing importance of credit and capital markets, also extend to spheres beyond the
financial system, which in turn have an impact on the SDGs (Foster et al., 2021). Overall, three levels of
influence of Big FinTech players on the SDGs can be identified Foster et al., 2021):

(i) through direct service offerings
(ii) through integrated services, operations, infrastructure, and processes

(iii) through the business model and the value chain (vertical and horizontal integration) including cumulative
and systemic effects

4.4 Financial Inclusion

Financial inclusion is not explicitly mentioned in the UN’s SDGs, but global access to financial services and
products nevertheless plays a central role in achieving and supporting the financing of the SDGs (Arner et al.,
2020, Sahay et al., 2020; Klapper, ElI-Zoghbi, & Hess, 2016). One way in which financial inclusion can
contribute to sustainable development is by ensuring access to and the provision of basic financial services based
on sustainability principles. These can include lower transaction costs, continuous access to formal finance in
good times and bad, accessible savings opportunities at all times, no minimum amount of savings required, and
lending to creditworthy individuals so that the lender can use the repaid loan to lend to other economic agents
(Ozili, 2022b). In this way, financial inclusion can indirectly contribute to improving the level of social inclusion
in many societies, reducing poverty levels to a desired minimum, and generating further socio-economic
improvements (QOizli, 2020).

Alper, Haoyong, and Yifan (2021) show that financial inclusion in general and access to credit in particular play
a key role in achieving the United Nations SDGs. This is achieved by stretching the cost of consumption,
spreading the cost of investment over time, enabling control over one’s household finances, and incentivizing
investment, innovation, and entrepreneurial activities through easier access to credit. As a result, poverty and
hunger can be reduced, good health and well-being achieved, education promoted, gender inequality reduced,
clean water and energy provided, full employment and innovation encouraged. Consequently, Alper, Haoyong,
and Yifan (2021) argue that a direct link can be established between access to formal finance and the
achievement of the first nine SDGs, provided that all parts of society, especially the poor and vulnerable, have
access to credit.

Arner et al. (2020) also argue that financial inclusion is the basis for success in all SDGs and should therefore be
considered a central goal in the search for balanced sustainable development. Financial inclusion and the
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associated facilitation of savings reduce the vulnerability of individuals to shocks. At the same time, regular
saving enables investment in education, health, and business. The efficiency of daily life is also increased when
bills are paid electronically without having to interrupt work. In addition, financial inclusion enables the
socialization and diversification of people’s financial risks through the financial system. Increasing financial
resources to support economic activity also promotes economic growth. The specific impact of financial
inclusion on all 17 SDGs varies. For example, 11 SDGs are indirectly influenced, and six SDGs are directly
influenced. Consequently, for Arner et al. (2020), financial inclusion and sustainability are two sides of the same
coin, which is aligned with the 2030 Agenda and the SDGs.

In addition, the Global Partnership for Financial Inclusion (GPFI) is committed to advancing financial inclusion
worldwide with its G20 2020 Financial Inclusion Action Plan (GPFI, 2020). This is to be achieved by improving
the quality of access to and use of sustainable financial services and thus expanding opportunities for
marginalized households and companies. At the same time, financial inclusion should ensure financial resilience
and limit the fragility of households to create sustainable and inclusive growth. This is seen as an important
prerequisite for the realization of the 2030 Agenda for Sustainable Development, including the implementation
of the SDGs. According to the GPFI and the World Bank, seven of the 17 SDGs will be achieved in this indirect
way (World Bank, 2022; GPFI, 2020).

4.5 Conceptual Framework

Based on the arguments presented above and with the help of the argumentative deductive methodological
approach, the following interrelated conclusions can be drawn. There are diverse theoretical and empirical
relationships between all four objects of investigation, which can only be considered together and have positive
effects on each other. A silo mentality or a bilateral approach falls short of a comprehensive understanding of the
effects, so a broad holistic framework is necessary. Initial approaches to summarizing individual objects of
investigation in one framework can be found in Ozili (2022b), Hasan, Le, and Hoque (2021), and Chowa,
Ansong, and Despard (2014). However, not all four phenomena examined here are integrated, but only
individual parts of them.

The starting point of a holistic framework is financial literacy with its three dimensions (i) Knowledge, (ii)
Behavior, and (iii) Attitudes. The reason for this is that the argumentative deductive analysis has shown that
without financial literacy, no positive relationship between financial inclusion, FinTech, and the SDGs or
well-being can be achieved. Financial literacy therefore promotes the use and application of FinTech, contributes
to financial inclusion, and supports the achievement of the SDGs. Furthermore, the argumentation leads to the
conclusion that FinTech and financial inclusion have a positive impact on the achievement of the SDGs, both
individually and together. At the same time, there is also a direct positive relationship between the two subjects
of the study, in that FinTech promotes financial inclusion. Bringing these relationships together in a holistic
framework result in the following Figure 8, which is based on the functional perspective for better applicability
and due to the breadth of the term FinTech. This means that, according to Korynski (2019), FinTech is integrated
into the framework via its functions of digital financing, investment, money, payment, insurance, and advice.

Use and application of FinTech
« Digital financing

« Digital investment

+ Digital money

*+ Digital payment

* Digital insurance

* Digital consulting

Financial Literacy
* Knowledge
* Behaviour
* Attitudes

Implementation and support
in achieving the SDGs
* Directly
* Indirectly

Financial Inclusion
* Product knowledge
* Product ownership
* Active product selection

Figure 8. Holistic framework of financial literacy, FinTech, financial inclusion, and SDGs
Source: own presentation.
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This framework can also be used to derive policy recommendations. Political decision-makers should take a
holistic view of all four points and start promoting and expanding financial education. Individual countries in the
EU, such as Austria or Ireland, have already begun to do this and have designed or implemented national
strategies for financial education. Within a strategy concept, there should be a focus on the better use and
availability of FinTech functions, as these are the instruments to drive financial inclusion. This in turn directly or
indirectly promotes the achievement of the SDGs. At the same time, the connection between FinTech and the
SDGs must also be anchored, as the sustainability goals cannot be achieved without sustainable and fundamental
financing. A strategy designed in this way is then a possible addition to national strategies for sustainability or
for achieving the 2030 Agenda by identifying ways and instruments of financing.

Another advantage of the holistic framework is that it can be used to develop model-theoretical relationships. For
example, the relationship presented could be modeled using different functions, e.g., by using a human capital
function for financial literacy, a utility function for FinTech, an indicator function for financial inclusion, and a
welfare function for the SDGs. By combining these individual functions into a common strategy function and
maximizing it, policy makers can optimize the welfare of society as measured by the achievement of the SDGs.
A simple illustration could look like this:

W(,FE)=xxI+y*F+z*E ->max!

where:

W: Welfare function

I: Financial inclusion function

F: Use of FinTech function

E: Financial literacy function

x: Weighting of financial inclusion

y: Weighting the use of FinTech

z: Weighting of financial literacy

The function expresses the fact that the welfare of a society is dependent on financial inclusion, the use of
fintech, and financial education. Higher financial inclusion and higher use of fintech increase the benefit, while
higher financial literacy has an indirect effect in that it can positively influence both financial inclusion and the
use of fintech. The weightings x, y, and z indicate how strongly the individual factors are included in the utility
function. Reasons for the different weighting may be that:

(i) Fintech components such as online banking, digital wallets and robo-advisors may have a greater weighting
in a welfare function as they play a greater role in urban, technology-enabled economies, while financial
inclusion and education may have more weight in rural or underdeveloped regions.

(i) Fintech may have a greater weighting as its reach and influence can be extended through technological
connectivity and scalability. At the same time, financial education may also have a greater weighting, as it
forms the basis for the responsible use of FinTech services.

(iii) Financial inclusion and education can have a direct impact on the financial stability of a population as they
improve the understanding and utilization of financial services. Therefore, they could have a higher
weighting in a welfare function.

(iv) Financial inclusion can have a greater weighting as it is directly linked to reducing poverty and inequality
by facilitating access to financial services for all population groups.

(v) The weighting of factors may vary by country. In low-income countries, for example, financial education
could be prioritized more, while in developed countries fintech could play a greater role.

An optimal weighting ratio ultimately depends on the specific goals and priorities of a particular welfare
function. At the same time, it is important to consider that a society can work towards achieving the SDGs but
not optimize its well-being because, for example, its economy has a competitive advantage based on
resources/technologies from an “old economy”.

5. Conclusion

So far, financial literacy, financial inclusion, FinTech, and the UN Sustainable Development Goals (SDGSs) have
only been examined in pairs or individually. There has therefore been no consideration of all four points with
their relationships and effects on each other. With the help of the deductive argumentative approach, an attempt
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was made to take a coherent look at all four points. The aim was to develop a holistic framework for achieving
the SDGs with the help of financial literacy, financial inclusion, and FinTech.

Financial literacy is a combination of knowledge, behavior, and attitudes to make individual financial decisions.
Better financial literacy thus promotes the development of healthy, open, and competitive financial markets. This
supports financial stability and leads to a strengthening of financial consumer protection. Financial inclusion is a
term that has emerged from various forms of combating global financial poverty. Financial inclusion is the
access of individuals and companies to useful and affordable financial products and services that meet their
needs and are offered responsibly and sustainably. Financial inclusion is operationalized through the indicators
of product knowledge, product ownership, active product choice, trust, and reliance on family/friends. The term
FinTech is made up of the words “financial” and “technology” and means the integration of technology into the
offerings of financial services companies to improve their use and provision for consumers. Many different
perspectives have a technology-oriented focus or a functional-oriented focus or a combination of both. FinTech
is also characterized by a high degree of ubiquity and diffusion, e.g., in other sectors such as insurance, real
estate, and wealth management. The Sustainable Development Goals were adopted by the United Nations (UN)
General Assembly in 2015 as part of the “2030 Agenda for Sustainable Development”. At the heart of this are the
17 SDGs. Both can be understood as a “roadmap” for people and the planet to ensure sustainable social and
economic progress worldwide. Its aim is not only to eradicate extreme poverty but also to integrate the three
dimensions of sustainable development (economic, social, and environmental) in a balanced way into a
comprehensive global vision.

There are complex theoretical and empirical relationships between all four objects of investigation, which have
positive effects on each other and can be considered together. Previous silo thinking or a bilateral approach falls
short of a comprehensive understanding of the effects. The starting point for a holistic view is financial literacy
because, without this, no positive relationship between financial inclusion, FinTech, and the SDGs or well-being
can be achieved. Financial literacy therefore promotes the use and application of fintech, contributes to financial
inclusion, and supports the achievement of the SDGs. Furthermore, fintech and financial inclusion have a
positive influence on the achievement of the SDGs, both individually and together. At the same time, there is
also a positive relationship between the two subjects of the study in that fintech promotes financial inclusion.

This holistic framework can also be used to derive policy recommendations. Decision-makers should take a
holistic view of all four points and start promoting and expanding financial education. Individual countries in the
EU, such as Austria or Ireland, have already begun to do this and have designed or implemented national
strategies for financial education to achieve sustainable goals or the SDGs.
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