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Abstract

Financial technology (Fintech) has emerged as a transformative force in the global financial landscape,
offering innovative solutions to longstanding challenges. This study delves into the Egyptian context to
assess the profound impact of fintech on financial inclusion—a crucial factor for economic development
and social equity. Through empirical analysis, this research endeavors to unveil the multifaceted ways in
which fintech is reshaping the financial landscape in Egypt, particularly regarding expanding access to
financial services for underserved and unbanked populations. The data was collected from financial
statements of banks over the period of 2018 - 2022, with keywords identified in annual reports to create
dummy variables for analysis and analyzing it by STATA through logistic regression to determine whether
there is a significant impact or not. The results reveal that the research supports the hypothesis that fintech
has a significant effect on financial inclusion, as well as on reliability, availability, accessibility, and
efficiency of electronic government services. Thus, this study contributes valuable insights for the Egyptian
government to develop electronic payment systems and regulations that maximize the availability,
accessibility, efficiency, and responsiveness of electronic government services, ultimately improving the

lives of the nation's residents.
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1. Introduction:
1.1. Background

In recent years, Egypt has seen a growing number of challenges regarding the availability and accessibility
of government services. The citizens are subjected to lengthy wait periods and varying levels of service
from the various government departments. This has resulted in a public outcry over the necessity for the

government to modernise its services and improve citizens' access to digital platforms (Elkadi, 2013).

The purpose of this study is to evaluate how the availability, accessibility, efficiency, and responsiveness
of electronic government services in Egypt may be affected by increasing the number of electronic payment
and transaction options. It is crucial to understand how different aspects of electronic governance (e-
government) influence the citizen experience and level of satisfaction as the government strives to increase
its online presence and online products. This is especially important as the government seeks to grow its

digital presence and online offerings (Agur et al. 2020).

The secondary e-payment and transactional elements, which each represent a distinct facet of the
government's digital financial infrastructure, are the independent variables that are investigated during
the course of this study. The capacity to access bank accounts that are linked to the e-government system
is one of these factors. Others include the availability of bill payment services, general e-payment options
for services, the diversity of payment methods that are supported, and the availability of general e-payment
alternatives. A significant increase in the acceptance and utilisation of electronic payment alternatives is
hypothesized to be able to assist in the resolution of a significant number of the problems that currently

plague conventional models of providing government services in person (Liébana-Cabanillas et al. 2014).

The dependent variables are the constituents that determine how successful electronic government services
as a whole are from the point of view of the general public. The term "availability" refers to the extent to
which a service is made available through various digital channels. Accessibility takes into account the
obstacles that prevent digital access, such as the infrastructure of the internet or the rates of technology
adoption. Efficiency is measured by how much time and effort are saved for citizens throughout the
processing of requests. The flexibility of services and the feedback channels are the primary foci of

responsiveness (Vasiljeva and Lukanova, 2016).

By analysing the relationship between these independent and dependent variables, this study seeks to offer
recommendations for how Egypt's government can create electronic payment systems and regulations to

maximise the availability, accessibility, efficiency, and responsiveness of its electronic government services.
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By looking at the link between these independent and dependent variables, following recommendations
will be given. The objective of this research is to offer evidence-based recommendations for updating public

administration practises in Egypt in a way that will significantly enhance the lives of the nation's residents.
1.2. Research Problem.

Egypt is facing significant challenges in its electronic government services, including low availability,
accessibility, efficiency, and responsiveness (GOHARY, 2019). Citizens often experience long wait times,
limited digital access, and inconsistent service quality across government departments. While some
progress has been made in digitizing payments and transactions, the integration of fintech within e-
government remains limited (Zaied et al. 2017). This hinders the government's modernization efforts and

leads to public dissatisfaction.

To address these issues and improve the citizen experience, there is a need for research into how increasing
the use of electronic payment options and financial services in Egypt can impact e-government services.
This study aims to analyze the relationship between fintech adoption and key e-government metrics,
providing evidence-based recommendations to policymakers for optimized fintech integration. Ultimately,
the goal is to enhance online service delivery models and address Egypt's challenges in public service

modernization.

1.3 Research Hypotheses

H1: There is a significant effect of fintech on financial inclusion.
H1la: There is a significant effect of fintech on reliability

H1b: There is a significant effect of fintech on availability

Hic: There is a significant effect of fintech on accessibility

H1d: There is a significant effect of fintech on efficiency

1.4 Research Questions

1- Does fintech have a significant effect on financial inclusion?
2-  Does fintech have a significant effect on reliability?

3- Do fintech have a significant effect on availability?

4- Does the presence of fintech significant effect on accessibility?
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5- Is there an effect of fintech on efficiency?
1.5 Research objectives
1. To examine the effect of fintech on financial inclusion.
2. To analyze the impact of fintech on reliability of financial services.

3. To investigate whether fintech has a significant effect on the availability of financial products and

services.

4. To determine if the presence of fintech companies significantly improves the accessibility of

financial services.

5. To assess the influence of fintech on the efficiency of financial transactions and management.
1.6 Variables of the study

In this thesis the measurement will be as follows:

The Independent variable is fintech as it will be focused on E-payment services while the dependent
variable is financial inclusion as E-government services. The information for each variable will be gathered
from financial statements of banks. In this study, secondary data in the form of financial statements will be
analysed. The website of the sampled bank is where the financial reports will be gathered. The duration
will be between 2018 - 2022. According to the datasets each dimension will searched as keywords at the

annual reports and if it is mentioned the dummy variable will be mentioned as 1; if present or 0; otherwise.

1 Table (1.1): Table of measurement

Variables Measurement Sources
Independent variables Checklist from annual reports for ~ AL-Majali, and Bashabsheh,
e Bills E-payment each bank based on the (2016)
e Ways of payment dimensions Keywords

e Bank accounts with E-

governments
Dependent variables Dummy variables where 1 in case GOHARY (2019)
of existence of keywords and 0 if
e Responsiveness not
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e Availability
o Accessibility

e Responsive,

responsiveness

e Efficiency
Available, availability

e Accessible, accessibility

Efficiency ratio is found in

financial statements

Control variables Dummy variables where 1 in case
e Trust of existence of keywords and 0 if He et al. (2017); Roca et al.
e  Security not (2022)
Keywords as:

e Trusted, trust, trusting

e Secured, secure, security

Source: AL-Majali, and Bashabsheh, (2016); GOHARY (2019); He et al. (2017); Roca et al. (2022)
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1.7 Conceptual framework

E-payment E-government
Services services
; N 4 )
- Bills E-payment
- Ways of - Responsiveness
payment | - Availability
- Bank accounts - Accessibility
with E- - Efficiency
governments

N / N /

Control variable
- Trust
- Security

1 figure (1.1) Theoretical framework

Source: Mensah and Mwakapesa, (2023); Yaokumabh et al. (2017)

Following an analysis of the relevant research, a model is selected to represent the effect that fintech (also
known as e-payment services) has had on e-government services. The accompanying graphic, which

illustrates the relationship that exists between the variables, includes a discussion of the variables that were

utilised in the model.

Altering and tinkering with the independent variable in this experiment might potentially have an effect
on the findings of the dependent variable. The behaviour of the dependent variable serves as the primary
focal point of the investigation as well as the basis for the conclusions drawn from it. The use of electronic
payments acts as the investigation's independent variable during the course of this study. After that, it is
incorporated into the model as the third variable so that more study may be conducted on it. In order to
measure each variable in its own right, there has to be a large number of statements. The pooled effect
model was used to examine every one of the claims. The other side of the equation is the dependent
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variable, which consists of e-government services and their respective four dimensions. The primary goals
of this research are to get a deeper understanding of the potential effects that E-payment services have on
performance as well as the challenges that are connected with E-government services. Following the
process of determining the criteria that will be utilized throughout the investigation, the study will next

begin addressing the research topic.
2. Literature Review:

In the forthcoming literature review, the paper will explore the intricate dynamics of the research study,
systematically dissecting the foundational elements of the independent variables. These independent
variables encompass e-payment bills, diverse payment modalities, and the integration of bank accounts
with the e-government system. Concurrently, the focus will extend to the dependent variable, which
pertains to e-government services, with its dimensions encompassing availability, accessibility, efficiency,

and responsiveness.

As the review progresses, the primary objective is to elucidate the intricate interplay among these
dimensions. The ultimate goal is to conduct an analytical examination aimed at revealing and explaining
the relationships that underlie these independent variables and the dependent variable of e-government
services. This comprehensive investigation is expected to yield valuable insights into how the introduction
and implementation of electronic payment options within Egypt's e-government framework can impact
the accessibility, efficiency, and responsiveness of these services. Such insights will significantly contribute

to an enhanced understanding of this critical area of research.
2.1. The concept of Fintech

The world of finance has undergone a remarkable transformation in recent years, driven by the emergence
of financial technology, or fintech. Fintech represents a disruptive force that has reshaped the way
individuals and businesses manage, invest, and transact their money (Jain et al. 2023). In this paper, the
study will go into the concept of fintech, its evolution, key components, impact on various sectors, and its

potential for the future.

Fintech is a portmanteau of "financial technology," and it refers to the innovative use of technology to
deliver financial services and products. These technologies include software, applications, algorithms, and

even hardware that aim to improve and automate financial processes. Fintech is a broad and multifaceted
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concept that encompasses various sub-sectors, each with its own unique applications and impacts (Gomber

et al. 2018).

Fintech is not a new concept, but its recent surge in popularity and impact can be traced back to the early

21st century.

According to online Banking and Payments, the earliest forms of fintech can be traced to the introduction
of online banking and payment systems in the 1990s. This allowed individuals to access their bank
accounts, make payments, and conduct transactions from the comfort of their homes. The Peer-to-Peer
Lending platforms, like Prosper and Lending Club pioneered the concept of peer-to-peer lending in the
mid-2000s. These platforms connected borrowers with individual investors, disrupting traditional lending

institutions (Arner et al. 2016).

While Mobile Banking and Wallets, the proliferation of smartphones led to the rise of mobile banking apps
and digital wallets. Services like PayPal and Apple Pay enabled users to make secure and convenient

electronic payments.

At Robo-Advisors, Fintech also impacted the investment sector with the advent of robo-advisors. These
automated platforms use algorithms to provide personalized investment advice and portfolio

management, making investing more accessible to a broader audience (Lowry, 2016).

In addition, the introduction of blockchain technology and cryptocurrencies like Bitcoin brought about a
revolution in the world of finance. Blockchain offers transparent and secure ledger systems, while
cryptocurrencies challenge traditional currencies and payment systems. The Payment and Money Transfer
Services includes various payment solutions, from mobile wallets to digital currencies and blockchain-
based systems. These technologies have simplified money transfers and reduced transaction costs (Joo et

al. 2020).

Digital banks, or neobanks, have emerged as a significant component of fintech. They offer banking services
entirely online, often with lower fees and more user-friendly interfaces than traditional banks. Robo-
advisors and online investment platforms have made it easier for individuals to invest in stocks, bonds,
and other assets. These platforms often offer lower fees and automated portfolio management (Temelkov,

2020).

For Crowdfunding, the Fintech has transformed fundraising through crowdfunding platforms like

Kickstarter and Indiegogo. These platforms allow entrepreneurs and creators to raise capital from a global
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audience. Insurance technology, or insurtech, leverages data analytics and digital tools to improve

underwriting, claims processing, and customer experience in the insurance industry (Rubanov et al. 2019).

Regulatory technology, or regtech, is concerned with assisting financial institutions in efficiently complying
with complicated regulations. This comprises data management, reporting, and risk assessment tools. By
enabling decentralised and secure transaction methods, blockchain technology and cryptocurrencies have
the potential to revolutionise the financial industry (Teichmann et al. 2023). Fintech has cut the cost of
financial transactions and services in order to reduce costs. Fees at neobanks are frequently lower, and peer-

to-peer lending platforms can offer competitive interest rates (Molnér, 2018; Soloviev, 2018).

Due to the extensive availability of smartphones and internet connections, FinTech and financial services
have become increasingly accessible to a broader demographic. This accessibility permits individuals to
engage in a variety of online financial activities, including banking, investing, and crowdfunding. Fintech
has been instrumental in spurring innovation in the financial industry. To remain competitive with nimble
fintech companies, traditional financial institutions are now compelled to adapt and enhance their services

(Gomber et al., 2018).

Fintech has significantly improved the speed and convenience of financial transactions. Payments can be
made instantaneously, and investment decisions can be executed quickly through automated platforms.
Regtech solutions have enhanced risk management and compliance for financial institutions, reducing the

likelihood of fraud and regulatory violations (Kumari and Devi, 2022).

Fintech has reduced the need for intermediaries in financial transactions. Peer-to-peer lending, for example,
connects borrowers directly with lenders, bypassing traditional banks. For Enhanced Al and Machine
Learning of fintech applications will increasingly leverage artificial intelligence and machine learning for

better customer service, risk assessment, and fraud prevention (Aziz and Dowling, 2019).

Central bank digital currencies (CBDCs) and stablecoins may gain traction, possibly causing substantial
changes in the global financial climate. Open banking efforts are gaining traction, allowing people to safely
exchange financial information with third-party fintech businesses in order to improve their financial
management and obtain personalised services. Fintech has the potential to play a critical role in improving
financial literacy and assisting individuals in making better educated financial decisions (Wang, 2023;

Buckley et al., 2021).

Environmental, social, and governance (ESG) factors will almost certainly become more incorporated into

fintech platforms, matching investments with long-term aims. As the fintech industry expands, authorities
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must adapt to new technology and business models while finding a balance between innovation and
consumer safety. Fintech has the potential to simplify and lower the cost of cross-border payments and

transactions, hence helping global commerce and remittances (Ng et al. 2021).

At the end, the concept of fintech represents a transformative force in the financial industry, reshaping how
individuals and businesses manage their finances. It has democratized access to financial services, reduced
costs, and spurred innovation across various sectors (Varga, 2017). As fintech continues to evolve, it holds
the potential to address critical financial challenges, promote financial inclusion, and shape the future of
finance on a global scale. However, it also presents regulatory and security challenges that will need to be
carefully navigated to ensure a sustainable and secure financial ecosystem. Fintech is not merely a
technological trend; it is a fundamental shift in the way we think about and interact with money, with far-

reaching implications for the financial landscape of the future (Gruin and Knaack, 2020)

Early Expansion of Emergence of

developments credit Fintech

2 figure (1.2): Developments of fintech

Source: Based on the author

In the context of economic and social development, the concept of financial inclusion can be thought of as
a dependent variable that is influenced by a variety of different circumstances and interventions. It is a

multi-faceted concept that represents the level to which individuals and communities have access to and

Responsiveness

E-
Efficiency government Availability
services

Accessibility
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participate in formal financial services and systems. It also refers to the degree to which formal financial

services and systems are available (Chen and Yuan, 2021).

Source: Based on Kurfali et al. (2017); Sharma, (2015)
2.2 The impact of fintech on financial inclusion

Plyler et al. (2010) investigated the impact of M-PESA on the socioeconomic status of Kenyans. They show
how the advent of M-PESA has made it simple for family members to send money via SMS. It helps families
show off their unity, which contributes to the stability of family structures. As a result, M-PESA weakened

family structures. In certain situations, it has also contributed to family dissolutions.

Mbogo (2013) conducted a study of 409 micro-enterprise entrepreneurs in Nairobi to investigate the
motivations for using M-PESA services. The ease of use of money transfer, technology, usefulness, cost,
safety, and support all contribute to the success of micro-enterprises that employ M-PESA. M-PESA
influences wealth development by cutting costs and risks. Digital payments can also aid in the reduction
of corruption by enhancing transparency and empowering women by giving them greater financial

autonomy (Klapper and Singer 2014).

According to Frimpong et al. (2014), incorporating financial technology into the financial services sector
enhances the possibility of offering e-banking products and services to increase financial inclusion.
Microcredit, microfinance, and financial innovation all have the potential to increase financial inclusion. It
has the ability to boost both economic and entrepreneurial activities. By comparing state-owned and
private-sector banks, Joseph and Varghese (2014) attempted to determine the Indian economy's financial
inclusion status. During the study period, the use of debit cards increased dramatically, with banks

increasingly focused on semi-urban and rural areas. According to the report, despite the country's inclusive
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banking measures, only a small number of people have access to banking and financial products and

services.

According to Kamboj (2014), the number of banks branch networks and ATMs is positively related to the
country's GDP growth rate. Because of mobile phones and the Internet, there are additional incentives for
unbanked persons to join formal or traditional financial institutions. Because of mobile money services,
rural communities now have more access to affordable financial products and services (Thulani and

Chitakunye 2014).

Joshi (2014) investigated how well-known and extensively used various financial services provided by
banks are. Current accounts, demand loans, drawdown facilities, credit cards, and mobile banking are
examples of financial products with limited penetration. Less than 41% of respondents were aware of the
financial options available. This degree of comprehension is mostly due to a lack of participation,

instruction, and accountability.

The costs levied, as well as the inability to reach rural and unbanked areas, are critical. It could be critical
for lowering operational expenses and reaching the vast majority of unbanked communities. It provides a
variety of financial services to those who do not have access to banking facilities, such as mobile banking

and micro ATMs (Gautam and Garg 2014).

According to Shah and Dubhashi (2015), access to financial services and goods in rural and semi-urban
areas has been limited due to technical improvements in the banking industry such as e-commerce, mobile
devices, email, ATMs, and plastic money. Retailers, banks, card issuers, device manufacturers, technology
companies, and service providers all benefit from the formation of a new ecosystem of market participants

as a result of mobile payment systems (Liu et al. 2015).

Access to the formal financial system is critical for preventing marginalisation, promoting inclusive growth
across all society groups, and promoting economic development. Peru's access to the formal financial
system is hampered by geographical constraints and a dispersed population. The development of mobile
banking systems has lately addressed this accessibility issue. By addressing access concerns through
technology and correspondent banking, this revolutionary new banking model decreases operational
expenses for banks. Because customers interact with neighbourhood shops rather than bankers, the
combination of technology and extended coverage through a broad network of banking correspondents

promotes access to and trust in formal financial services. Poor clients prefer to contact with these agents

rather than bankers (Cdmara and David 2015).
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According to Onaolapo (2015a), in order to attain creative financial inclusion, ICT and non-bank retail
agents such as post offices must be employed to deliver financial services outside of typical financial
institution branches. A branchless banking system would be used to communicate between the retail agent,
financial service provider, and consumer in this method. Mobile banking services and other ICT-based
infrastructure, such as point-of-sale app networks, would be used. Private and foreign players commonly
engage in a variety of business activities related to online banking in urban regions. According to McKinsey
(2013), Internet banking gained 130% in India between 2007 and 2011, whereas branch banking decreased

15%. However, just 7% of Indian account holders use Internet banking for transactions.

Internet banking and mobile banking are two further methods of gaining access to financial services.
However, many in India prefer to obtain financial services through physical branches rather than virtual
ones, particularly in rural areas. People choose mobile banking to check their accounts or receive quick text
notifications for each transaction. Checking account balances and viewing the most recent three
transactions are the two most popular mobile banking functions. In rural India, payments and mobile
transactions were not widely used. Customers in India avoid mobile banking due to simple and secure

access to ATMs, security concerns, and other issues (Sharma 2016).

The widespread availability of mobile phones promotes inclusive growth. They also show how institutions
can contribute to the positive effects of mobile technology on long-term growth (Asongu and Nwachukwu
2016). Villagers' access to weather, market, and price information via mobile phones allows for enhanced
production and productivity. More evidence suggests that mobile phones are hastening India's economic
progress (Ghosh 2016). Governments in both emerging and wealthy economies prioritise inclusive growth.
Financial services have been regarded as essential to accomplishing this goal and moving towards a more
just and equal society. It is impossible to emphasise the importance of service design in raising financial
literacy, enhancing service consumption and well-being, and empowering people by bringing them into

the mainstream (Bisht and Mishra 2016).

One of the crucial reasons contributing to the expansion’s speed is the effective fusion of financial needs
and practical As technology advances, finance can now better fulfil the needs of the actual world. As a
result, rather than the technology itself, the success of financial innovation is defined by how well finance

fits the business and real-life conditions (Chen 2016).

Rojas-Suarez (2016) studies mobile money penetration in Kenya and Mexico. The researcher investigated
how regulatory frameworks and business practises influence mobile money payment uptake and growth

rates in these two countries. Only 2% of Mexicans utilise mobile payments, whereas more than half of
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Kenyans do. The author explores the two business models —those of banks and mobile network
operators —that are driving the growth of mobile money in these countries. Kenya has adopted a less
regulated paradigm, which is being led by mobile network companies. Mexico, on the other hand, has
embraced a bank-led, mobile payment approach with rigorous rules that largely serves individuals with
bank accounts. Mexico's stricter legislation had little effect on the number of people who had access to

banking, but it did show the growth of mobile money.

The financial business is being transformed by big data, blockchain technology, cloud computing, and
mobile Internet. Fintech is expected to disrupt traditional banking business models, requiring organisations
to modernise and restructure their processes (Chen et al. 2017). Blockchain and other digital finance
technology have aided a developing type of entrepreneurship that tries to give chances for those who are
financially disadvantaged (Larios-Herndndez 2017). Access to these goods has risen dramatically as a result
of Digital Financial Services, owing mostly to mobile technology and agricultural development
programmes. Fund implementers are excited about their power to impact change throughout all
agricultural value chains (World Bank Group 2017). As a result of the financial technology revolution,
financing for traditional supply chains has transformed. Online supply-chain finance is a relatively new
source of credit for suppliers, such as small and medium-sized firms. To justify enabling or supporting
FinTech developments in terms of online supply-chain finance, such as those listed above, measures to

improve financial inclusion for underserved SMEs should be provided (Tsai and Peng 2017).

As a result of the digital transition, financialized inclusion takes on new dimensions, opening up new
options for the state to improve "legible" inclusion. Global finance is a novel technique for transforming
low-income households into producers of financial assets (Gabor and Brooks 2017). Ranade (2017)
emphasised fintech's potential and influence on financial services. He discussed the purpose of information
management and its prospective application in conjunction with the Jan Dhan, Aadhaar, and Mobile (JAM)
infrastructure, which has the potential to dramatically improve financial inclusion. The author also
suggested care over the privacy and data ownership issues that may arise as a result of the approach. The
findings of Digital Financial Inclusion and Consumer Capabilities in India: A Handbook for Financial
Service Providers (2017) attracted attention to the obstacles and issues involved in digital finance, ranging
from willingness and capability to access and use it. Regional settings must be actively created in order to

raise awareness and attract more people to embrace digital financial technology.

Low-income consumers' digital financial data can be utilised to identify trends in purchases, deposits, and

loans, which can assist service providers in developing customised financial products that appeal to
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society's different and unique segments. However, such prospects went untapped because digital finance
usage had yet to spread beyond individuals who are financially aware and live in cities. Financial
technology has an impact on financial institutions, regulators, clients, and business owners across a wide
range of industries (Leong et al. 2017). Because a sizable section of the country's population still lacks access
to formal banking, the new collection of banks has a compelling financial rationale. Potential competitors
may try to exploit the synergies by leveraging the company's clients, distribution network, and market
reputation. The new banks can effectively function on mobile and internet platforms while keeping low
operating expenses since they have fewer physical branches and a stronger emphasis on virtual banking.
Because of structural and operational constraints, smaller banks have a considerable advantage in
providing last-mile connectivity that established companies do not (Sikdar and Kumar 2016). Hanafizadeh
(2018) researched e-bank service outsourcing and discovered a number of influencing factors. Twenty-three
major elements influencing e-bank outsourcing decisions were discovered and classified as technical

attributes, organisational attributes, and environmental attributes.

Digital financial technology plays a crucial role in bringing impoverished or marginalised people into the
formal financial sector. Financial market products expose the poor and vulnerable to the risks of investing
in financial markets, financial institutions, and other investment possibilities (Mader 2018). Female-headed
households do not benefit more from mobile phone use and financial inclusion. It will help the government
and stakeholders find methods to enhance people's livelihoods (Abor et al. 2018). Mobile phones have
created significant financial development prospects and are likely to become a regular tool for a wide range
of financial operations. As a result, hundreds of mobile payment systems have been introduced around the

world (Iman 2018).

Following the 2008 global financial crisis, Fintech innovation was spurred by transformations in e-finance
and mobile technologies for the banking and financial services sector (Lee and Shin 2018). Fintech solutions
that mix finance and technology are being developed as a result of recent breakthroughs in IT technology.
The rapidly rising online market and supply of mobile devices have created demand for mobile Fintech

payment services that enable quick online and offline payment (Kang 2018).

Globally, innovative financial inclusion methods are being accepted and implemented. In this perspective,
financial inclusion must be seen holistically in order to achieve the SDGs. Universal collaboration is
essential to build the correct financial tools, services, and regulatory laws in order to transform existing
economic behaviour and establish an ecosystem for innovative financial inclusion. Financial inclusion will

become a crucial prerequisite for social and economic growth, culminating in global access to vital financial
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services that is unconstrained (Salampasis and Mention 2018). There is a push in India to digitise all
payments. It gained prominence following the demonetization of massive sums of bank notes in November
2016. But how willing are low-income Indians (and other citizens of developing countries) to accept digital
payments? This subject requires further investigation due to the numerous constraints related with mobile
phone usage, bank account features, digital payment acceptability throughout value chains, and the
sustainability of tiny transactions (Sinha et al. 2018). Digital technologies are transforming the way financial
services are supplied around the world. "Fintech" opens up new channels for increasing access to financial
services. Financial inclusion has the ability to significantly improve people's living standards. Certain
dangers in existing investment opportunities in the financial system, on the other hand, need cautious
regulatory approaches. Regulators and policymakers are currently straining to catch up (Michaels and

Homer 2018).

The mobile money revolution is undoubtedly the most convincing current example of the failure of state-
led financial sector development and the triumph of market-oriented policy. Across Sub-Saharan Africa,
the nations with the best success have not always been those with the most governmental resources
engaged in expanding financial inclusion. Although a number of socioeconomic factors can influence how
effectively mobile money succeeds in a particular country, the most essential element is whether
governments provide an appropriate regulatory environment. First, authorities should reduce
impediments to new entrants into the financial services market. Second, they should loosen restrictive
restrictions such as KYC-AML laws, minimum capital and liquidity requirements, and other policies that

increase the cost of serving low-income customers (Burns 2018).

In banking, identity is crucial for combating fraud and crime, meeting know-your-customer regulations,
and maintaining market integrity. However, identification and know-your-customer laws can be
substantial barriers to financial services. Technology allows us to address this issue by creating digital

infrastructure and related services (Arner et al. 2019).

According to Ene et al. (2019), banks should minimise concerns connected with employing automated teller
machines and establish worldwide best practises. Many new financial services require the use of
smartphones rather than basic mobile phones. People in poor countries usually lack access to cell phones.
Fintech services, in particular, necessitate low-cost, long-term technology and infrastructure. Furthermore,
both emerging and established countries must build a supportive infrastructure that allows for secure

transactions in order to digitalize financial services (Haddad and Hornuf 2019).
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Many developing countries encounter difficulties in overcoming inadequate access to formal banking
goods and services. Remittance inflows have a major negative impact on financial inclusion by lowering
the demand for bank accounts at formal financial institutions (Gautam 2019). In the wake of ever-increasing
claims about the risks and benefits of developing financial technology (Bernards and Campbell-Verduyn
2019), a careful study of the extent to which technical breakthroughs in global finance are actually

"disruptive" is critically needed.

The high adoption of M-pay in China was influenced by four major factors: government support and
sponsorship, easy-to-use technology infrastructure QR Code rather than NFC technology, ease of usage,
convenience, and safety of the M-pay apps, and savings incentives due to the absence of any associated
fees with M-pay transactions for both consumers and small businesses. A favourable government
regulatory framework, or lack thereof, is the key enabler of extensive M-pay adoption in China. In addition
to direct Chinese government sponsorship of M-pay use as a main factor influencing M-pay adoption in
China, where government sponsorship and inclusion of financial services resulted in the blooming of this

Fintech innovation in China (Kennedyd et al. 2020).

In China, mobile payment systems are largely regarded as one of the most effective tools of promoting
inclusive finance. It is also seen as a turning point in their digital success story. The bulk of emerging and
poor countries' financial and economic systems are still in the early stages of development. Digitalization
of inclusive finance has the potential to have a substantial impact on their economic development (Hasan
et al., 2020). Financial services can help drive development. They help people get out of poverty by letting
them invest in their health, education, and enterprises. They also make it easier to deal with financial crises
that may lead to family poverty, such as job loss or crop failure. Financial inclusion, particularly through
digital financial services such as mobile money, debit and credit cards, and other financial technology (or
fintech) applications, provides various potential development benefits, according to a growing body of
research. Many impoverished people around the world lack access to traditional and new financial services,
such as bank accounts and digital payments that can assist them in meeting these demands. They rely on
cash instead, which is hazardous and difficult to handle. That is why the World Bank has prioritised

financial inclusion (access to and utilisation of formal financial services) (Demirgtic-Kunt et al., 2020).

The current situation might be regarded as the advent of Fintech 4.0 (akin to Industry 4.0), in which start-
ups and technology companies supply services directly to economic agents (both individuals and
corporations), bypassing traditional financial intermediaries. Of course, digital technology does not make

financial services more accessible in and of itself. A sophisticated payment system and physical
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infrastructure are required, as well as an adequate regulatory framework and consumer protection
mechanism. Lowering the costs of providing financial services should lead to improved availability
(Belozyorov et al. 2020). As a result of technical innovation and broad use, many unbanked people around
the world may now access financial services via mobile phones. Though the fintech revolution is regarded
as a game changer in terms of increasing financial inclusion, its greater penetration must be increased
because its reach is limited. Users' attitudes towards financial technologies are influenced by technological

and behavioural aspects (Senyo and Osabutey 2020).

Fintech firms are financial lending and investing choices that have emerged as alternatives to traditional
bank services. They are commonly referred to as digital technology that aids in financial inclusion and
long-term development. Thus, the poor's life are improved (Bhagat and Roderick 2020). Financial
technology companies offer a wide range of financial instruments and services that use cutting-edge
technology. Fintech and traditional banks are combining into a single market, with co-opetition tactics
being used to avoid conflicts of interest and other governance concerns. Banks are digitising their business

models, which is assisting in the acceleration of strategic convergence (Moro-Visconti et al., 2020).

Financial literacy is critical to economic well-being and resilience, according to a number of research
studies. At an unprecedented rate, financial technology is revolutionising the banking and financial
services industries. Financial education, financial literacy, and financial well-being all have an impact on
the socioeconomic growth of society's poorest members. They also help with financial inclusion and the

issues that come with financial scams and fraud (Panos and Wilson 2020).

According to the United Nations Sustainable Development Goals, financial technology is a crucial enabler
of financial inclusion and the cornerstone of long-term growth. Fintech's full potential to contribute to the
SDGs may be realised with a proactive approach to establishing the necessary infrastructure to facilitate
the digital financial transformation (Arner et al. 2020). The fourth industrial revolution, which resulted in
technological breakthroughs in many areas of life, including banking, occurred swiftly. Because of
developments in financial technology, the financial sector is increasingly approaching the digital era.
Fintech is one of the current financial field adaptation breakthroughs, and there has been a movement in
financial institutions towards technology-based financial organisations. Because to Fintech's growing
influence, the government predicts an increase in financial inclusion. Financial inclusion is the ability of a
person to find cheap financial products that meet their specific needs. This article investigates the Fourth

Industrial Revolution's enhancements to public financial inclusiveness (Mardiana et al. 2020).
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Despite local differences, India's telecommunications industry has a broad impact on financial inclusion.
Low-income households do not have enough access to financial services. Telecom is critical for extending
financial services to outlying areas and assisting individuals in improving their lives. Inclusive and
comprehensive policies must be developed to advance India's financial inclusion and telecommunications

infrastructure (Siddiqui and Siddiqui 2020).

The influence of interest rate changes on a household's intertemporal expenditure decisions is dramatically
reduced when non-inclusive families exist. Fintech is also inextricably linked to financial inclusion. On the
one hand, Fintech helps to solve the problem of financial inclusion by reaching out to those who were
previously unavailable to banks. Fintech, on the other hand, will alter the structure of an economy's
payment system, hence influencing the effectiveness of monetary policy (Saraswati et al., 2020). According
to the study, mobile phone use raises household income by 3-10% from a variety of sources, including small
companies and remittances, empowers women, and enables for consumption smoothing during shocks

(Hossain and Samad 2020).

Hadar and Manos (2020) discovered that educated and employed women are more inclined to use fintech
services. Men, on the other hand, are preoccupied with their financial situation. The financial inclusion
strategy appears to have aided the expansion of financial inclusion. Following the adoption of the PMJDY,
respondents were more likely to have bank accounts or use traditional Fintech services, particularly women
and the poor. Despite the fact that financial market defects such as information asymmetries, market
segmentation, and transaction costs are thought to limit poor people's access to formal financial services

(Demir et al. 2020), financial technology are regarded as critical enablers of financial inclusion.

Ozili (2020) investigated key concerns and debunked the assumption that digital finance serves the poor.
Although digital finance has the potential to improve development results, this argument is founded on
flawed economic theory. The researcher also says that digital finance benefits the poor, but only with
government assistance. Fintech adoption has dramatically increased financial inclusion. All countries and
regions are growing, with Africa, Asia, and the Pacific witnessing the most progress (Khera et al. 2021b).
As the financial system grows more competitive, new strategic applications are continually being created
to boost efficiency. As a result, identifying and retaining high-value market niches typically takes
precedence in decision-making. Those who fail to provide the market with the required profitability, on
the other hand, are "excluded." There is a lot of interest in creating a more user-friendly financial system,
particularly when it comes to using digital currency (Fintech) to encourage financial inclusion (Galvez-

Sénchez et al. 2021).
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Financial inclusion, a strategy for socialising the financial industry by increasing public access to financial
services, has enabled people from all walks of life to participate in the quickly expanding Fintech financing
market (Candraningrat et al. 2021). Because of COVID-19, the world has changed, and every industry is
undergoing a downturn. Simultaneously, digitization has grown and is undergoing a paradigm change

that began in 2015. It has been dubbed "digital inclusion" by experts (Kaur, 2021).

Fintech has grown in popularity on a global basis in recent years. Legislators, scholars, and researchers are
all becoming more interested in the subject. Despite the fact that Fintech adoption appears to be a global
strategic priority for financial institutions, there is little empirical data on the managerial challenges
connected with Fintech, particularly from the perspective of poor countries. System outages, cyberattacks,
insufficient IT manpower, increased competitiveness, technological risk, and client retention are the seven

barriers to financial technology adoption (Dzingirai 2021).

The most notable underlying concerns influencing financial service acceptance and utilisation are
"operational and implementation challenges," "financial literacy," and "affordability." The phrases "usage"
and "access" have a substantial impact on financial inclusion. These are some of the most important factors
to consider when building a demand-driven strategy for financial products and services, especially lending.
According to Singh (2002), the identified latent hurdles to financial inclusion's "usage" dimension demand

more governmental attention to augment supply-side efforts.

It was recently established that digital financial inclusion has a favourable impact on economic growth.
According to empirical examination of drivers, digital financial inclusion is higher where there is a demand
for financial services but a supply shortfall in traditional financial services. Separate estimates are made for
the elements that influence digital financial access and usage. Access to basic infrastructure (mobile phones,
mobile data services, and broadband internet) as well as financial literacy / familiarity are essential variables
in supporting the adoption of digital financial inclusion. On the supply side, increased competition,

inefficiencies in financial institutions, and the rule of law are required (Khera et al. 2021a).

Despite the fact that digital services have improved physical access to financial services, they remain
underutilised due to a lack of basic connectivity, financial expertise, and social awareness. Financial
systems should not only provide financial services, but they should also be localised to fit the context. As
a result, the framework encourages a rethinking of reality and underlying concerns, as well as a more
complete approach to digital financial inclusion (Aziz and Naima 2021). Fintech innovations are rapidly
transforming the global financial system and making financial inclusion programmes for microfinance

organisations (MFIs) easier. Such technology improvements are expected to improve financial system
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stability and, as a result, reduce risk-taking behaviour among the system's major stakeholders (Banna et al.

2021).

Digital financial services provide unprecedented prospects for financial inclusion of vulnerable parts of
society by removing the limits of cost, distance, and transparency and offering financial services suited to
their requirements. Despite tremendous advances in digital financial inclusion in India, women continue
to encounter barriers to obtaining and using digital financial services (Kulkarni and Ghosh 2021). The
financial system contributes to closing gender disparities and promoting community economic prosperity.
Because of the increasing usage of mobile phones, women's access to mobile banking, improved saving
habits, greater credit limits, and awareness of formal financial institutions have all expanded dramatically.
Mobile phones boost financial inclusion dramatically, particularly among Indonesian women

(Rahadiantino and Rini 2021).

Financial inclusion has the greatest impact on the Bank of Thailand's automated high-value transfer
network, followed by online retail funds transfer, bulk payments, and credit card payments. Furthermore,
the quality of financial services and products has a substantial impact on financial inclusion. Financial
inclusion has the greatest impact on the Bank of Thailand's automated high-value transfer network,
followed by online retail funds transfer, bulk payments, and credit card payments. Furthermore, the quality
of financial services and products has a substantial impact on financial inclusion (Chancharat and
Kijkasiwat 2021). Financial inclusion, through financial intermediaries such as banks, is critical to bridging
greater socioeconomic disparities. Access to cheap healthcare, egalitarian education, equal work
opportunities, and income parity for underprivileged and marginalised members of society can be made

attainable by digitalizing traditional banking (Kanungo and Gupta 2021).
2.3 Previous studies of Egypt according to fintech on financial inclusion

According to El Gohary (2019), the aim of the study was to investigate the impact of implementing fintech,
including services e-payment, bills e-payment, ways of payment, and bank accounts with e-government,
on facilitating e-government services in terms of availability, accessibility, efficiency, and responsiveness.
The study used secondary sources of data, with a self-administered questionnaire used for data collection.
The results of the study showed that the most common obstacles faced by respondents were related to
internet speed, low responsiveness, and difficulties in using the website. The study also found that all
studied items were consistent and valid to use in another time, and that there was a poor positive

relationship between independent variables and dependent variables, except for accessibility, which had a
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poor negative relationship with bank accounts with e-government, and responsiveness, which had a

moderate positive relationship with services e-payment and bills e-payment.

Furthermore, Hussein (2020) study was to explore the role of Fin-Tech development for financial inclusion
in countries in transition, with a focus on Egypt. The study used data from the Global Findex Database,
which was launched by the World Bank through a survey data collected in cooperation with Gallup
covering more than 140 economies around the world. The study found that with a 95% confidence level,
all the independent variables "Have mobile money account, Mobile Subscribers and use of Internet" have
a significant effect on financial inclusion as they all have a p-value less than the significance level alpha =
0.05. The study also found that despite high internet and mobile phone penetration in Egypt, it still has the

lowest rank of financial inclusion among other Arab and African States.

Overall, previous studies have shown that fintech can positively impact financial inclusion in developing
economies like Egypt. E-payment systems and greater accessibility of digital financial services have

increased inclusion for vulnerable groups by making transactions more convenient and lowering barriers.

However, challenges remain around digital and financial literacy as well as infrastructure gaps. Fintech
alone may not be enough to fully address underlying socioeconomic issues. A holistic approach is needed

that considers local contexts and provides tailored services.

While Egypt has made progress in areas like mobile connectivity and digital payments, financial inclusion
rates still lag behind regional peers according to survey data. This highlights the need to further strengthen
digital payment networks and integrate them within e-government platforms to better facilitate access to

essential services.

Previous research on Egypt also identified common barriers citizens face like slow internet speeds and
unresponsive websites. Relationships between e-government payment options and metrics like

availability, accessibility and responsiveness were found to be weak based on questionnaire responses.

This study aims to build on prior work by further examining these relationships through quantitative
analysis. The goal is to provide new data-driven insights that can help policymakers design policies and

systems optimized for driving financial inclusion through improved e-government services in Egypt.
3. Methodology

The purpose of the study is to investigate the extent to which fintech can contribute to the expansion of
financial inclusion in Egypt. This chapter discusses the research methods that will be utilised in the study,
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as well as the data description and the source of the data, the sample frame and the sampling method, the

sampling technique, the methodology, logistic regression, and the measurement of the model.
3.1 Research Design

A research method is a systematic plan for conducting research. Everything that is beneficial in the goal
achievement is the part of research methodology (Holme and Solvang, 1996). According to Kombo &
Tromp (2006), research design can be thought of as the structure of research. While the research design
shows the framework for the analysis and collection of data. (Ghauri and Gronhaug, 2010; Bryman and
Bell, 2007). The main focus of the study will be quantitative, in which descriptive and inferential statistical
techniques used in data analysis. Through Mean, Median, Standard deviation and variance described the
data. While the hypothesises were tested through correlation and regression techniques. Stata 14 was used
for data analysis and statistical techniques were used to achieve the research objectives, including

Descriptive Statistics, Correlation Analysis and Regression Analysis.
3.2 Data Description and Data Source

The statistics are from a secondary source, which indicates that they were obtained from annual reports
beginning in the year 2018 and continuing through the year 2022. Additionally, the data used to
demonstrate the reliability of the findings came from the respective websites of the various financial

institutions.

3.3 Sampling Frame and Sampling Method
3.3.1 Sampling Frame

The method chosen to collect the data is secondary data, and mainly from historical data, which comes
from the annual reports of 11 Banks in Egypt, which are CIB, HSBC, EG bank, ADIB, AIB, QNB,
Attijariwafa, NBK, AUB, AAIB, Alex bank, Banke misr, Cairo bank and NBE based on 5 years period from
2018 to 2022. Only those 5 years were considered, due to having complete financial statements for those
years. The sample did include national and private banks that is mentioned earlier.

2 Table (1.2): sample list of banks

Bank Name Abbreviation
CIB Commercial International Bank
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HSBC Hongkong and Shanghai Banking Corporation
EG bank Egyptian Gulf Bank
ADIB Abu Dhabi Islamic Bank
AIB Arab International Bank
QONB Qatar National Bank
NBK National bank of Kuwait
AUB Ahli United Bank
AAIB Arab African International Bank
Alex bank Alexandria Bank
NBE National Bank of Egypt

Source: List obtained from EGX 100

3.3.2 Sampling technique

Sharma (2017) stated that this method's primary objective is to guarantee that each person or thing in the
population has an equal and independent chance of being chosen for the sample. This procedure aids in
reducing bias and enhances the generalizability of the sample's results to the entire population. The sample
size for the research paper is decided by

z2xp*x(1—p) (1.65)2% = (0.5)(0.5)
n= _

22 = 0152 ~ 30.25 = 31 <55

Therefore, the sample need to exceed 31 respondents to obtain a margin of error of 0.15.

3.4 Methodology

The Egyptian banks was the topic of the study. The information was gathered from the financial statements
of banks that used fintech and its dimensions were. In this study, secondary data in the form of financial
statements were analysed. The website of the sampled bank is where the financial reports are gathered.
Using the simple random sampling approach, a sampling methodology, samples are chosen where the

target populations are
1) The Banks that released the full set of financial reports for the 2018-2022 fiscal year.

2) The banks that implemented the fintech approach.
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3) The banks giving all the necessary data, including dummy variables of Bills E-payment, ways of
payment, Bank accounts with e-governments as fintech (Independent variable) while the dependent

variable responsiveness, availability, accessibility and efficiency as financial inclusions.
3.4.1 Logistic regression

The method of logistic regression will make use of the technique. Logistic regression is a method of
statistical analysis that develops a statistical model to describe the relationship between a binary or
dichotomous (yes/no type) result (dependent or response variable) and a set of independent predictor or
explanatory variables, as stated by Wilson et al. (2015). This method of statistical analysis is known as

logistic regression.

While regression modelling is a common and effective strategy in statistics, Das (2021) describes it as being
used to investigate and explain the relationship between an outcome or dependent/response variable and
a set of independent predictors. This approach is used to investigate and describe the relationship between
the two variables. According to Hosmer and Lemeshow (2000), logistic regression is a type of regression
modelling that is used specifically for the case in which the result can be characterised as either binary

(yes/no) or dichotomous (yes/no).

Research on quality of life (QOL) seems to turn out results like this quite frequently. For instance, the P-
FiQ Study, which was conducted on people in the United States who had haemophilia, used patient-
reported outcome (PRO) instruments to evaluate several outcomes, including quality of life (QoL). They
utilised logistic regression to assess relationships between patient characteristics and high, moderate, or
low total activity as reported in the International Physical Activity Questionnaire (IPAQ) instrument (Batt

et al. 2016). The IPAQ is used to measure patients' levels of physical activity.

In addition, quality of life measures like the Health Complaints Scale and the Global Mood Scale are
frequently dichotomized (often by using a median split) to create a binary outcome of "impaired QOL," for
which logistic regression would be the appropriate method of statistical analysis (Denollet et al. 2000). This

dichotomization of quality of life measures is a common practise among researchers.

Because the probabilistic distribution of a binary (also called dichotomous) variable is very different from
that of a continuous variable, linear regression, in which the outcome is continuous, cannot be used for
determining binary outcomes. This is due to the fact that in the former case, the variance is typically a

function of the mean, whereas in the latter case, this is not the case.
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In addition, modelling a binary outcome requires modelling the likelihood of that event, which cannot be
negative negative. This restriction does not apply to modelling a binary outcome using linear regression
because linear regression does not describe the probability of events. For the purpose of modelling the
likelihood of a binary occurrence, the logistic regression model makes use of a logit link function. Let's say
that our binary outcome, or "event," is Y, which can only be either 0 (meaning "No") or 1 (meaning "Yes")

in value.

Then, logistic regression models Pr(Y Y4 1) V4 p (suppose) as follows: log pd P2 =% 1 pb0 p bl x1 p b2 x2
p ..., where b0 is the average odds for event Y to happen; x1, x2, etc. are independent predictors or
covariates; and b1, b2, etc. are the corresponding regression coefficients. Generalizations to this model that

incorporate ordinal and categorical outcomes (i.e., more than two groups) are discussed elsewhere (Agresti

2002).

The maximum likelihood estimation technique is used to fit the logistic regression model that was just
presented. This technique produces estimated values for the model parameters (b0, bl, b2, etc.) that
maximise the probability of receiving the set of data that was just seen. In order to perform model
diagnostics on a fitted logistic regression model, the receiver operator characteristics (ROC) curve and the
area under the ROC curve (AUC) can be used. These two metrics indicate how well the fitted model
differentiates between the two categories events (Y % 1) and nonevents (Y % 0), as well as the Hosmer-
Lemeshow goodness-of-fit test, which compares the observed data with that expected under the fitted

model.

These tools are often included in the majority of widely used statistical analysis software, such as SAS
(PROC LOGISTIC), SPSS, STATA, and R. When interpreting the regression coefficients that come from a
logistic regression model, it is necessary to exponentiate these coefficients so that they may be stated in

terms of odds ratios. Only then can the interpretation of the regression coefficients be complete.

For example, suppose, in the above equation, Y measures impaired QOL secondary to treatment for
coronary heart disease (CHD), with Y V4 1 signifying impaired QOL and Y % 0 for unimpaired QOL, x1
measures patient age (in years), and x2 signifies gender (0 Y4 male, 1 % female). The odds ratio for age,
which represents the factor by which the probabilities of having a quality of life impairment grow with
each year of additional age, is denoted by the symbol exp(bl). Similarly, the factor that causes women to

have a higher risk of reduced quality of life relative to males can be measured using the exp(b2) expression.
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It is important to keep in mind that the odds ratio can either be more than 1 or less than 1. If it is the former,
it indicates that the relevant factor is negatively associated to the outcome, and if it is the latter, it indicates
that the factor is favourably related to the outcome. Therefore, if the value of exp (b1) is more than 1, and
the value of exp (b2) is less than 1, as in our case, this would suggest that there are higher rates of reduced

quality of life among older males.

After reviewing the logistic regression there is a previous study that used this approach applying the topic
of financial inclusion. According to Abu et al. (2022) the aim of the study was to investigate the impact of
financial inclusion on poverty reduction in Niger State, Nigeria. The authors collected data using a
questionnaire administered to 624 respondents across 224 towns and villages in 12 local government areas
of the state. They used logistic regression to analyse the data and control for other factors that could affect
poverty levels, such as age, gender, education, and marital status. The results showed that financial
inclusion has a significant positive impact on poverty reduction in Niger State, particularly for women and
rural residents. The authors recommend that policymakers prioritize financial inclusion initiatives to help

reduce poverty and promote economic growth in the state.
3.4.2 Pooled Effect Model

Pooled OLS model is one of the algorithms built to deal with the panel data analysis. ADEKEYE et al. (2021)

explained that Pooled OLS can be expressed in terms of following function
Yie =Xy +wi,i=1,....,Nandt=1,....,T

Where X is matrix of independent variables, § represent coefficients and w;, is vector of errors. The pooled
effect model presents its optimal solutions when there is no panel effect of data. To test whether Pooled
OLS model is the optimal model for explaining the phenomenon when compared to other panel regression

models as random and fixed effect model, a Lagrange multiplier test should be used.
3.4.3 Estimation Regression Equations

The hypotheses in this study are tested using logistic Regression Analysis to obtain the overall view of the

relationship between one variable to another variable. The formulation is as follows:

Model 1: Responsiveness = po + 1lfintech + B2 trust + 3 security + e;
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Model 2: Availability = fo + plfintech + B2 trust + 3 security + e;

Model 3: Accessibility = fo + plfintech + B2 trust + 3 security + e;

Model 4: Efficiency = o + plfintech + B2 trust + 3 security + e;

4. Results:
4.1 Data Management

Data management is the process of changing data to make it easier to read or be more organized. In this
section, how the data was dealt with will be discussed. Upon obtaining the data using the annual reports

from banks websites. Some adjustments have been made.

1) There was no missing data or outliers, so the data was clean and needed not any imputations

2)  Alogistic regression analysis was performed, which is a statistical study that creates a statistical model
to describe the relationship between a binary or dichotomous (yes/no type) outcome (dependent or

response variable) and a set of independent predictor or explanatory factors.
Overall, dataset was clean and was ready to be further analyzed using STATA4.2 Findings
4.2.1 Descriptive statistics

3 Table (4.1): Descriptive Statistics

Variable Mean Std. Dev. Min Max
Bills E payment 9818182 13484 0 1
Ways of payment .9818182 13484 0 1
Bank accounts with e- .6 | 4944132 0 1
governments
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Responsiveness .8909091 3146266 0 1
Availability .5818182 4978066 0 1
Accessibility .9454545 2291839 0 1
Efficiency .0435012 3446127 -1.847909 1.130705
Trust 8181818 .3892495 0 1
Security .7090909 4583678 0 1

Source: Calculations based on data collected from banks using Stata 14

The average banks who had ways of payments and bills e-payment were 98% of sampled banks. Around

60% of the sample had bank accounts with e-government. Concerning Responsiveness, 89% of the sample

reported they were being responsive. Only 58% reported they were available. The majority were accessible

by 94% of the sample. The average efficiency was 0.04 and the variation was found to be high in the sample.

The average trust and security in the sample were 81.8% and 70.9% of the sample respectively.

4.2.2 Correlation Analysis

4 Table (4.2) Kendall Correlation Analysis

Bank
Ways
Bills E- accounts
of Responsivene | Availabili | Accessibili | Efficienc
payme with e-
payme ss ty ty y
nt governmen
nt
ts
Bills E-
1
payment
Ways of
Y 224%* 1
payment
Bank
accounts with
248* 108 1
e_
governments
Responsivene
.283** .056 .030 1
ss
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Availability 215* .011 .055 0.029 1
Accessibility | 312% | 233* 197+ 262 302 1
Efficiency .375%* 277%* 147* 127* .205%* .017 1

**_ Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Source: Calculations based on data collected from banks using Stata 14

Observing the Table (4.2), there is a significant weak positive relationship between Bills E-payment and
ways of payment at confidence level 99%. While there is a significant weak positive relationship between
Bills E-payment and Bank accounts with e-governments. In addition, there is a significant weak positive
relationship between Bulls E-payment and Responsiveness at confidence level 99%. Moreover, there is a
significant weak positive relationship between Bills E-payment and Availability at confidence level 95%.
Furthermore, there is a significant weak positive relationship between Bills E-payment and Accessibility at
confidence level 99%. At the end, there is a significant weak positive relationship between Bills E-payment

and Efficiency at confidence level 90%.
4.2.3 Logistics regression model building

By starting to check the stationarity using the Levin Liu Chu test, all the variables were found stationary at

90% confidence level. There was no need for differences or lags. Afterwards a logistic regression model

was built.
At model 1
5 Table (4.3): Logistic regression modelling coefficients for responsiveness
Responsiveness Coefficient Standard error P-values
Fintech 3.3209616** 1.252248 0.028
Trust 5.4261749%** 1.004183 0.000
Security 8.5770133** 3.687452 0.010
_cons 10.416612*** 3.371072 0.001
Sig values: *¥*<0.01, **<0.05, *<0.1, “”>0.1
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Source: Calculations based on data collected from banks using Stata 14

For table (4.3), after applying the logistic regression, at 95% confidence level, Fintech had a significant
positive impact on Responsiveness. Observing the Trust and security, Trust had a significant impact on
Responsiveness at 95% confidence level while Security had a significant positive impact on Responsiveness.
Gohary (2019) had mentioned there is a positive moderate relationship between responsiveness and fintech

and this comes in line with the results of the findings.

At model 2
6 Table (4.4): at Logistic regression modelling coefficients for Availability
Availability Coefficient Standard error P-values
Fintech 1.338145* 0.73323 0.079
Trust 1.145945* 0.658968 0.076
Security 5.319858*** 1.721637 0.000
_cons 4.572684*** 1.588841 0.002

Sig values: **<0.01, **<0.05, *<0.1, “”>0.1
Source: Calculations based on data collected from banks using Stata 14

Observing the table (4.4), at 90% confidence level, Fintech had a significant positive impact on Availability.
Observing the Trust and security, Trust had a significant impact on Availability at 90% confidence level
while Security had a significant positive impact on Availability at 95% confidence level. Gohary (2019) had
mentioned there is a positive weak relationship between availability and fintech and this comes in line with

the results of the findings.

DIRECTORY

OF OPEN ACCESS
SCH

RESOURCES

At model 3
7 Table (4.5): Logistic regression modelling coefficients for at Accessibility
Accessibility
Coefficient Standard error P-value
Fintech 1.440380** 0.543130 0.028
Trust 2.364448* 1.295588 0.071
Security 6.498355* 3.926499 0.086
_cons 8.345148** 3.219939 0.034
Sig values: ***<0.01, **<0.05, *<0.1, “”>0.1
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Source: Calculations based on data collected from banks using Stata 14

Observing the table (4.5), at 95% confidence level, Fintech had a significant positive impact on Accessibility.
Observing the Trust and security, Trust had a significant impact on Accessibility at 90% confidence level
while Security had a significant positive impact on Accessibility at 90% confidence level. Gohary (2019) had
mentioned there is a negative weak relationship between accessibility and fintech and this comes in
contrast with the results of the findings. However, the weak relationship may have been unclear due to

choice of dataset by Gohary (2019).
4.2.4 Pooled Effect Model

8 Table (4.6): Linear regression modelling coefficients for at Efficiency

Efficiency
Coefficient Standard error P-value
Fintech 0.857818*** 0.024739 0.000
Trust -0.23752%** 0.007456 0.030
Security -0.32259** 0.005294 0.034
_cons -0.80239*** 0.001142 0.002

Sig values: ***<0.01, **<0.05, *<0.1, “”>0.1

Source: Calculations based on data collected from banks using Stata 14

Observing the table (4.6), at 99% confidence level, Fintech had a significant positive impact on Efficiency.
Observing the Trust and security, Trust had a significant impact on Efficiency at 99% confidence level while
Security had a significant positive impact on Efficiency at 90% confidence level. Gohary (2019) had
mentioned there is a positive weak relationship between efficiency and fintech and this comes in line with

the results of the findings.

9 Table (4.7): Model evaluation

Model R R2 Adjusted R2
Model 1 0.860 0.740 0.69666667
Model 2 0.877 0.770 0.73166667
Model 3 0.836 0.700 0.65000000
Model 4 0.883 0.780 0.74333333
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Source: Calculations based on data collected from banks using Stata 14

Based on this table 4.7 at model 1, the value of adjusted R2 is 0.740 and shows the 74% of variation in
Responsiveness, explained by Fintech, Trust and security. For model 2 the value of adjusted R2 is 0.770 and
shows the 77% of variation in Availability, explained by Fintech, Trust and security. While model 2 the
value of adjusted R2 is 0.700 and shows the 70% of variation in Accessibility explained by Fintech, Trust
and security. In addition, at model 3 the value of adjusted R2 is 0.780 and shows the 78% of variation in

Efficiency explained by Fintech, Trust and security.

5. Conclusion, limitations and recommendations

5.1. Discussion
The findings from the logistic regression analysis provide support for the hypothesized relationships
between fintech adoption and dimensions of financial inclusion in Egypt, specifically responsiveness,

availability, accessibility, and efficiency of e-government services.
Interpretation of Key Findings

The positive significant effects of fintech on all four dimensions align with prior research indicating that
digital financial services can lower barriers and facilitate improved delivery of essential government
services (Agur et al. 2020; Zaied et al. 2017). The weak strength of these relationships highlights that while
fintech contributes, its integration alone may not fully address Egypt's broader challenges around

socioeconomic inclusion and e-government modernization (Elkadi 2013; GOHARY 2019).

Availability and efficiency models had the highest explanatory power, suggesting fintech adoption has
been most impactful on the presence and timeliness of e-services. This could reflect progress made on
payment-enabling platforms even while issues persist around digital literacy, affordability and website

design (Vasiljeva & Lukanova 2016).

Trust and security were also significant drivers, emphasizing they remain key considerations for Egyptian
citizens in adopting online financial transactions as found through surveys (Zaied et al. 2017). Ongoing

public skepticism presents an obstacle for government to increase digital payments.
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5.2 Conclusion
This study analyzed the impact of financial technology (fintech) on financial inclusion in Egypt, focusing
on e-government services. The results show that fintech has a significant positive effect on the key metrics

of e-government services - responsiveness, availability, accessibility, and efficiency.

Specifically, the integration of e-payment systems and digital financial services increases the convenience
and reliability of transactions, lowering barriers for traditionally underserved groups. The data indicates
that as options for electronic payments and banking increase, citizens benefit from improvements in the

quality and reach of government services.

However, there are still challenges in terms of digital literacy, trust in online systems, and infrastructure
availability. Policies should focus on education campaigns, cybersecurity frameworks, and investments in
connectivity. With a holistic approach, Egypt can leverage fintech to drive financial inclusion and

modernize public service delivery.

The quantitative analysis built on previous studies on this topic in the Egyptian context. The findings
reinforce that financial inclusion rates lag behind regional peers, highlighting the need for payment
networks enabling access to e-services. As such, the recommendations center on optimizing e-government

platforms for financial inclusion.

Overall, this study adds to the body of knowledge on deploying fintech for development goals in emerging

economies.
5.3 Recommendations
5.3.1 Academic Recommendations

This study contributes to academic literature on the relationships between financial technology (fintech)
adoption and financial inclusion outcomes, specifically in the context of developing countries. It provides
empirical evidence that increasing citizens' access and usage of digital financial services can lead to

improvements in the delivery of essential government services.

e This paper could adopt multidimensional perspectives incorporating economic factors that
influence citizens' experiences with e-government systems.
e A quantitative methodology limits deeper insights into behavioral and perception factors

influencing adoption of digital payments and e-services.

e Follow up qualitative and mixed-methods research focused on user experiences would provide
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richer explanations for the complex challenges developing economies face in leveraging fintech for

financial inclusion.
5.3.2 Practical Recommendations

e Results indicate Egypt should prioritize holistic policies that provide digital skills training,
upgrade telecom infrastructure, enhance cybersecurity protections and rebuild citizen trust
alongside promoting fintech payment integration into e-government services. This is imperative

for translating availability of e-services into actual adoption and routine use by Egyptian citizens.

¢ Recommendations for policymakers include requiring user experience testing during development
phases and instituting multi-channel support systems so that e-government upgrades do not

overly rely on digital access.

5.4 Limitations

e As this study utilized secondary financial data and due to time limit, more data could have been
implemented by increasing the no of years and adding more banking samples.

¢ Follow up surveys and interviews could provide qualitative insights into the user perspective on
fintech and e-government adoption challenges.

e Additionally, the analysis only considered one developing economy context. Comparisons
between Egypt and regional peers at varied stages of digitization would highlight transferrable
lessons as for MENA region or Middle East-West Asia region.
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