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Abstract: In the context of current crises following COVID-19 and growing global economic uncer-
tainties, the issues regarding financial transactions with FINTECH are increasingly apparent. Conse-
quently, in our opinion, the utilization of FINTECH financial transactions leads to a risk-reduction
approach when in contact with other people. Moreover, financial transactions with FINTECH can
save up customers’ pecuniary funds. Therefore, during crises, FINTECH applications can be per-
ceived as more competitive than the traditional banking system. All the above have provoked us to
conduct research related to the utilization of financial transactions with FINTECH before and after
the COVID-19 crisis outbreak. The aim of the article is to present a survey analysis of FINTECH
utilization of individual customers before and after the crisis in Bulgaria. The methodology includes
a questionnaire survey of 242 individual respondents. For the data processing, we implemented
statistical measures and quantitative methods, including two-sample paired t-tests, Levene’s test, and
ANOVAs performed through the computer language Python in a web-based interactive computing
environment for creating documents, Jupyter Notebook. The findings bring out the main issues
related to the implementation of financial transactions with FINTECH under the conditions of the
crisis. The findings include the identification of problems related to FINTECH transactions during
the COVID-19 crisis in Bulgaria.

Keywords: FINTECH; financial transactions; COVID-19; crises and risk management; customer be-
havior

1. Introduction

Nowadays, one of the biggest crises in the world is the ongoing COVID-19 pandemic.
It presumably started near a meat market in Wuhan in central China, in December 2019, in
contrast to the global financial crisis (GFC) of 2008, which started in New York (Wójcik and
Ioannou 2020). Following this, in late February or early March 2020, the contagion spread
rapidly, first throughout Europe and then through the USA. In response to the growth of
infections (European Centre for Disease Prevention and Control 2020) and, in particular,
to the exponential increase in deaths, most of Europe was placed under lockdown, with
the USA adopting similar measures. Consequently, the COVID-19 pandemic developed
into a real global crisis, directly affecting almost every location on the planet. Inevitably,
the world’s economy was disrupted by the COVID-19 crisis. Nevertheless, economists
underestimated and considered the pandemic as a simple and natural event that originated
outside of the economic system and, ergo, had nothing to do with economic spheres
(Nowlin 2017). Afar from the immediate health crisis, COVID-19 is basically a crisis of
economized societies rooted in the growth-paradigm (Ötsch 2020). Moreover, governments
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worldwide reacted to the crisis based on forecasts for GDP shortfalls and steep increases
in unemployment, with “rescue packages” and “shock therapies” on an unprecedented
scale (Gretzel et al. 2020). Consequently, the financial sector was among the first and most
affected economic sectors. Despite policymakers’ efforts to curb the negative economic
impact of the epidemic, financial markets have become highly labile. For that reason,
policymakers are opposed to tough possible courses of action. If no action is taken, the
number of infections grows exponentially along with the death toll. However, prolonged
and total lockdowns may lead to local and global economic collapse. All stakeholders
need to trade off economic costs against avoided death or, more generally, public health;
this is difficult but not new per se. Considering the coronavirus outbreak, medical costs
should not be the main target of the discussion, and a price on the lives saved by social
distancing must not influence governmental offices to undertake further drastic measures.
The societal and political response to a major outbreak like COVID-19 is highly dynamic,
often changing rapidly with increasing case numbers (Gros et al. 2020). In order to lower
the increasing case numbers, scholars have examined a range of determining factors for the
ongoing COVID-19 epidemic, in particular, the effect of quarantine (Peng et al. 2020) and
that community-level social distancing may be more important than the social distancing
of individuals (Siegenfeld and Bar-Yam 2020). The originality of the research is within the
combination of the survey conducted on financial transaction utilization with FINTECH
implementations during the COVID-19 crisis, with the adaption of the computer language
“Python” to the methods of statistical analysis. The utilization of FINTECH should limit
the possibility of direct contact with COVID-19. In the meantime, this utilization could
help the population comply with the declared pandemic state of emergency measures.

Therefore, we were provoked to elaborate on research regarding FINTECH utilization
of individual customers’ attitudes before and after the crisis in Bulgaria under elaborate
risk. Moreover, the analysis results bring out the main issues related to the implementation
of financial transactions with FINTECH under the conditions of the unfolding crises.
The current study aims to establish individual customers’ utilization of FINTECH before
and after the Covid-19 crisis in Bulgaria due to the fact that such research has not been
performed, and the findings could provide the FINTECH sphere with information to target,
diversify, and popularize their products better on the Bulgarian market. For this reason, we
prepared and conveyed a survey questionnaire conducted on 242 individual respondents.
Moreover, we tested the information derived from the research question hypotheses in a
computer-generated environment using the Python language. Following the global trend
among economic researchers for digitalized analysis implementation on an international
level, we decided to provide a new perspective towards statistical survey analysis.

The leading role of technology in finance has become very important, with a specific
term describing the intersection between the two—FINTECH. One notion of “financial
technology” interprets it as the utilization of new technological improvements to products
and services in the financial sphere (Schueffel 2016; Leong and Sung 2018; Milian et al. 2019;
Di Pietro et al. 2021; Wamba Fosso et al. 2019; Ratecka 2020). The FINTECH definition is
rather broad and also combines “innovative ideas that improve financial service processes
by proposing technological solutions according to different business situations, while the
ideas could also lead to new business models or even new businesses” (Leong and Sung
2018). Following previous definitions (Schueffel 2016; Leong and Sung 2018; Milian et al.
2019; Ratecka 2020), the sector of financial technologies (FINTECH) cannot be determined
as a novel industry but as one that has progressed at an extremely volant pace.

The paper is divided into three main parts.
The literature review represents how the COVID-19 pandemic and FINTECH utiliza-

tion are related, with definitions and elaborations on the surveyed financial instrument
applications. The part regarding research objectives and methodology describes the con-
ducted survey questionnaire, the implemented scale, the methods used, and their statistical
background theory. Statistical calculations and the tested hypothesis are located in the sec-
tion on results and discussions. Regarding manuscript theory implementation, we consider
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that the methods implemented can contribute to the methodology used for identifying
individual customers’ attitudes towards FINTECH use in Bulgaria during periods of risky
conditions and crisis.

2. Literature Review

Over the past decades, the frequency and scale of crises have increased dramatically,
which is evident from the scope of the current COVID-19 crisis. On a global level, people are
faced with more crises and disasters than ever before (Pennington-Gray 2018). Moreover,
the extending coronavirus pandemic has hindered the free movement of people and
goods, ceased air travel, quarantined a large part of the world’s population, precipitated
depression on a large scale, and disturbed the ongoing development of global capitalism
(Mostafanezhad 2020). Just as the GFC encompassed the world through international
financial and economic interrelatedness, globalization has helped turn COVID-19 into a
pandemic through international travel. Thus, the ongoing COVID-19 crisis is endogenous
and should have been anticipated (Woolhouse et al. 2016).

The development and exploitation of new technologies generate opportunities, espe-
cially for many local economies, to promote their products globally at low cost, expecting a
bigger share not only from local markets but also from the global travel market (Koutras
et al. 2016) and following the same path when it comes to financial transactions. Thus, at
the core of the development of financial services has been information technology (IT). It
started in the middle of the twentieth century when Barclays introduced the automatic
teller machine (ATM); financial services were transformed by the development of the
analog era to the digital era of electronic payment systems and the rise of automated
securities trading and online banking (Arner et al. 2015; Wójcik and Cojoianu 2018). In
the aftereffect of the GFC, researchers attested to the boom of a new wave of financial
innovations, referred to as FINTECH, which is powered by development in data science
and computational power to store and analyze large financially related datasets (Cojoianu
et al. 2020). In addition, technology can be perceived as substantive to natural, social, and
economic systems and can be applied to solve particular issues associated with a crisis
without esteeming larger societal consequences. Hence, data science is observed as a tool
to accomplish the technological progress needed to overcome crises (Gretzel et al. 2020).

All the same, a new generation of financial technology called FINTECH has arisen,
with an industry of start-ups employing online platforms, blockchain, artificial intelligence
(AI), and other technologies and transforming existing business models in the financial
sphere (Hendrikse et al. 2019). That is why FINTECH is one of the trendiest areas in
finance. According to Imerman and Fabozzi (2020), from 2010 through the end of 2019—a
period referred to as the “FINTECH Revolution”—more than $165.5 billion was poured
into FINTECH companies. Furthermore, the authors suggest that the digital transformation
led by FINTECH innovations relies on a catalyst—the global financial crisis. Such catalysts
can provoke the market adaptation of FINTECH innovations; if they do not provide a
solution to customers and businesses, they can inevitably fall by the wayside following
the COVID-19 pandemic (Imerman and Fabozzi 2020). Additionally, FINTECH is going to
change customers’ expectations and preferences while increasing the number of users who
expect fast and easily accessible services that are available on mobile phones and other
electronic devices (Vučinić 2020).

FINTECH has been developing rapidly, which is why a large number of documents
refer to the summary of definitions on the topic. The Financial Stability Board identifies
FINTECH as a technologically empowered revolution in financial services that may lead to
new business models, applications, processes, or products, with a related material effect on
financial markets, financial institutions, and the provision of financial services (Vučinić
2020). Lee and Teo (2015) stress the five principles of FINTECH: low profit margins, light
assets, expandability, innovation, and easy compliance. Some authors have constructed a
literature review on FINTECH and analyzed future research directions of FINTECH that are
more cross-country and cross-regional peer-to-peer transfer systems, including the smart-
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phone in financial transactions and wearable facilities for financial transactions (Gomber
et al. 2017). Haddad and Hornuf (2018) observe that FINTECH occurs more frequently in
countries with well-developed economies or more fragile financial sectors. Stressing the
importance of FINTECH expansion to financial services, the International Monetary Fund
and the World Bank launched the Bali FINTECH Agenda, with the aim of fostering interna-
tional cooperation and helping member states to harness the benefits and opportunities
of fast development in financial technology and mitigate potential risks (IMF 2018). The
development of financial services could contribute to macroeconomic stability by lowering
constraints, resulting in faster economic growth, less poverty, and lower-income inequality,
and helping customers overcome crises and risk periods (Vučinić 2020).

During the past twenty years, digitalization has shaped a lot of industries, providing
new entrepreneurial opportunities and facilitating new systems of innovation (Barrett
et al. 2015; Autio et al. 2018). The latest FINTECH business model research hotspots
are mobile payments, microfinance, P2P lending, and crowdfunding. Thirdly, it puts
forward blockchain and crowdfunding as future trends of FINTECH studies (Liu et al.
2020). Therefore, the financial applications that are studied in our questionnaire survey
are ePay.bg, Paysera, P2P platforms, applications for digital portfolios, and crowdfund-
ing due to the fact that they are among the most used FINTECH applications globally
(Pricewaterhouse Coopers 2017). Through ePay.bg, it is possible to make payments for
goods or services to registered merchants and order transfers to other persons using bank
cards and microaccounts.

Paysera’s clients can make low-budget money transfers through a system of bank
accounts within countries, and Paysera provides their customers with cross-border transfers
at the cost of domestic transfers. Peer-to-peer investing is most often made through
specialized internet platforms. This type of company allows people with savings to
provide it to those who need a loan at a certain interest rate. Through applications for
digital portfolios, the customer can register his/her debit or credit card with a mobile
application of a bank, and, after that, he/she can pay directly with their digital device.
A universal understanding of the term “crowdfunding” is that small amounts of capital
can be raised from a large number of individuals to finance a new business venture.
Crowdfunding provides easy access to networks of people through social media, and
crowdfunding websites bring investors and entrepreneurs together, expanding the pool
of investors beyond the traditional circle of owners, relatives, and venture capitalists. In
our opinion, the use of financial instruments of FINTECH companies by customers will
become an alternative to some of the more expensive banking services.

The survey questionnaire was distributed among the Bulgarian population due to
the unique circumstances that have placed Bulgaria as one of the countries in the region,
if not in the EU, with one of the lowest numbers of SARS-CoV-2 infections. Here, we
consider it appropriate to elaborate briefly on the situation in Bulgaria. The Bulgarian
government announced a state of emergency on 13 March 2020 due to the COVID-19
pandemic, which lasted until 13 May 2020. Besides measures that applied to the entire
population, the government also declared numerous measures directed at foreigners in
the country. All pending administrative procedures were ceased until 13 May 2020, as
well as those that were related to migrants and refugees. Governmental Order RD-01-183
temporarily prohibited the entry of all third-country nationals into Bulgaria, although this
ban did not apply to family members of Bulgarian citizens and persons with permanent or
long-term residence status in Bulgaria and their family members, among other categories
of individuals (European Commission 2020). This situation provoked us to define two
periods in the survey questionnaire—“before” and “after”—due to the fact that all foreign
and local experts (Ivanov 2020; Damyanov 2020; Blagoev and Boyadzhiev 2020) believed
that the state of emergency should be lifted immediately after 13 May 2020, following
their opinion that the number of SARS-CoV-2 coronavirus infections would decrease in
the summer (Mandal and Panwar 2020; Ma et al. 2020; Zhu et al. 2020; Wu et al. 2020;
Demongeot et al. 2020; Qi et al. 2020; Shi et al. 2020). In due course, according to the data
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from the Centre for Systems Science and Engineering (CSSE 2020), the cases in Bulgaria as
of 13 May 2020 were 46 (42 for the 7-day average), which was one of the main arguments
for the Bulgarian health minister and the National Operational COVID-19 Headquarters
to lift the state of emergency, with a perspective for the restoration of socioeconomic life.
Consequently, due to the low active cases per day, for a period of 15 days, numerous
social and economic activities started to operate under the conditions of an emergency
situation, where people were obliged to observe the required physical distance measures
and wear masks while performing their daily activities. Furthermore, the so-called effective
reproductive number (R) remained at 1 (i.e., one patient infects one person), and the 14-day
quarantine for arrivals in the country from the EU, Northern Macedonia, and Serbia was
lifted, and no PCR-tests were not required upon entering in Bulgaria. Thus, and based on
the data and measures during that period from neighboring countries (Greece, Romania,
Northern Macedonia, and Turkey), which had increasing numbers of new cases, high R
numbers, and tightening measures, we decided to study the Bulgarian population in order
to contribute to filling the research gap on the topic. Furthermore, Bulgaria was among
the top five countries in Eastern and Central Europe (ECE) where the level of FINTECH
development by country was estimated as “innovating” by the World Bank World Bank
Group (2020). Moreover, only a small number of studies have been done on the topic of
how FINTECH utilization and usage can be related to the risky conditions of the ongoing
pandemic compared to such usage before the COVID-19 crisis. Can the population perceive
the risk of virus exposure as an opportunity to change their attitudes towards FINTECH
instruments? Can they consider increasing their FINTECH to change their quality of life?
For the purpose of answering these questions, we formed two hypotheses.

Just after the GFC, the Bulgarian FINTECH sector was studied, among others in the
region, by a limited number of researchers in the scope of FINTECH venture capital (Cum-
ming and Schwienbacher 2018), cash payments for utility bills, remittances as a percentage
of GDP (World Bank Group 2020), FINTECH adoption driven by COVID-19 based on
mobile app download data from the AppTweak platform (Fu and Mishra 2020), clustering
analysis of e-commerce enterprises (Zoroja et al. 2020), FINTECH innovation in the West-
ern Balkans (Odorović et al. 2020), Bulgarian financial technology market size estimation
(Deloitte 2016), alternative and FINTECH payment solutions for airlines (Romānova et al.
2019), FINTECH for sustainable development (Michael 2020), pro-communist countries’
challenges for digital innovations (Kerényi 2018), and in a study on competition issues
in the area of financial technology (conducted by European Parliament in 2018). Unfor-
tunately, no extensive research on the topic has been done in Bulgaria, if not in Europe,
particularly of individual FINTECH usage before and after the immediate COVID-19 crisis.
According to World Development Indicators (2017–2018), Bulgaria was in second place
for secure internet servers per one million people across the European and Central Asian
(ECA) region. FINTECH in the Central and Eastern European region (World Bank Group
2020) is increasing steeply. As was reported, Russia, Turkey, and Bulgaria have the largest
numbers of FINTECH enterprises in the region as of mid-2018. Since 2018, 70 FINTECH
companies have been registered in Bulgaria; most of them operate in the transaction, re-
source management, and investment spheres (Matthews 2018) despite the fact that the
country has been perceived as a small domestic market constrained by cybersecurity risks
and risks arising from new products and business models (World Bank Group 2020).

3. Research Objective and Methodology

The current study aims to establish individual customers’ utilization of FINTECH
before and after the Covid-19 crisis. The population evaluation is based on the results of a
survey questionnaire conducted on 242 Bulgarian adult respondents for the period March–
May 2020. Our research used a sampling method via virtual networks and, more precisely,
social networks in order to study “hard-to-reach” populations. Baltar and Brunet (2012)
argue that “in the ambit of social research, the use of new technologies is still questioned
because selection bias is an obstacle to carrying out scientific research on the internet”.
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Moreover, their research states that the use of social networking sites can be effective for
the study of “hard-to-reach” populations. Baltar and Brunet (2012) further elaborate that
the main advantages of this technique are that it can expand the geographical scope of
the research and facilitates the identification of individuals with barriers to access. Thus,
we consider the lockdown conditions imposed by the government in Bulgaria as such
barriers; therefore, our population was “hard-to-reach” during the self-isolation period
from March 2020 to May 2020. That is why the survey was conducted using a Google form
in Bulgarian, which was distributed through Facebook networks. The survey distribution
was based on Facebook groups for students, Ph.D students, and researchers and lecturers
in Bulgaria due to the fact that younger, highly educated respondents are considered more
technically savvy. Consequently, the implementation of virtual networks in survey-based
research for nonprobabilistic samples is considered to increase the sample size and its
representativeness. Thus, we decided to implement the so-called “snowball” sampling
method. The method refers to a technique that involves targeted sampling, in which the
researchers start with a small population of well-known respondents and expand the
sample by asking these initial participants to identify others who are willing to participate
in the study. In other words, the sample starts small but “snowballs” into a larger sample
during the period of the survey. A snowball sampling procedure was used to distribute
links to an online survey through individual friendship networks, including Facebook
pages and groups and university websites (Johnson et al. 2014). Participation in an online
survey can be perceived as altruistic conduct, and many instances of altruistic conduct
are induced by others. For instance, people are more inclined to contribute when others
participate (Frey and Meier 2004). Such conduct may lead to a snowball effect or vice
versa—people are less likely to contribute if there are fewer previous contributions (Liang
et al. 2020).

The advantages and disadvantages of online surveys, as compared to other data
collection methods, have often been studied and applied (Dillman 2000; Couper 2001;
Fricker and Schonlau 2002; Couper et al. 2004; Wright 2005; Johnson et al. 2014; González-
Bailón et al. 2014; Barnes et al. 2020). Compared to face-to-face, telephone, and mail surveys,
online surveys have the advantage of being cheaper, faster, and independent in terms of
time and space; last but not least, social networks and online searches notably increased
during the COVID-19 pandemic (Ahani and Nilashi 2020). The disadvantage is that they
depend on the availability of internet access (Blasius and Brandt 2010). Furthermore, when
conducting online research, investigators can encounter problems as to sampling (Wright
2005). Researchers link some groups almost completely to the internet so that surveys of
business clients and business risks (Deutskens et al. 2006; Paino et al. 2014; Reuschke and
Mason 2020), students (Kwak and Radler 2002; Kaplowitz et al. 2004; Arulogun et al. 2020),
and other selected target groups (e.g., users of online banking, eBay, or Amazon) are mainly
conducted online. On the other hand, there are other groups who are almost entirely
excluded from online surveys, for example, the elderly with low educational attainment
(Blasius and Brandt 2010). With internet access being so unequally distributed even in
the 21st century, it seems almost impossible to obtain representative results for the entire
population, which is often desired. Despite the continuously growing number of internet
users (in 2019, the number of internet users worldwide stood at 4.13 billion, which means
that more than half of the global population is currently connected to the internet (Clement
2020), the lack of representativeness of the entire population will remain an unsolved
problem, as will the question of how to obtain representative results using online surveys
(Evans and Mathur 2005).

For data processing, we implemented statistical methods through the computer lan-
guage Python in a web-based interactive computing environment for creating documents,
Jupyter Notebook. In order to perform statistic calculations, we used software libraries
such as Pandas v1.1.4 (written in Python programming language for data manipulation
and analysis; McKinney 2011) and NumPy v1.19.0 (which added support for large, multi-
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dimensional arrays and matrices, along with a large collection of high-level mathematical
functions to operate on these arrays; Ascher et al. 1999).

Statistical measures such as data mean, sample standard deviation of data, and single
mode “most common value” of discrete or nominal data were used for the analysis and
evaluation of the results of the survey (Appendix C). Average value, in its essence, is a
generalizing numerical characteristic of qualitatively homogeneous aggregates. It expresses
the general, typical meaning of a given feature of the population as a whole. The average
value represents what is regular in the population and shows its central trend (Nikolova
2013). When using standard deviation, it is established to what extent each possible result
differs from the expected mean value, using the root mean square value as the form of
averaging (Koleva and Kasabova 2016). Most common value is the feature in which there is
the greatest concentration of units or how often a given meaning of the feature participates
in the population (Nikolova 2013).

Each of the methods may be applied in different ways (Adamko et al. 2015). After
performing an experiment and getting data, the scientific method requires that we form a
hypothesis. In the simplest case, we have two hypotheses:

• Null hypothesis H0—the status quo is real, “nothing interesting is happening”;
• Alternate hypothesis H1—what we are trying to demonstrate.

According to our opinion and based on scientific thought since 1710 (the first statistical
test done by John Arbuthnot), the only nonbias approach based on the scientific method
is for the scientists to obey the data. That is why we refer to the Null Hypothesis Signifi-
cance Testing framework (NHST), which is a combination of the concepts of significance
testing developed by Fisher in 1925 and of acceptance based on critical rejection regions
developed by Neyman and Pearson in 1928 (Neyman and Pearson 1928). According to
Fishers’ theory, only the null hypothesis is tested, and thus p-values are determined to be
used with a graded technique to determine whether the evidence is worth further research
and/or replication: “it is open to the experimenter to be more or less exacting in respect
of the smallness of the probability he would require [ . . . ]” and “no isolated experiment,
however significant in itself, can suffice for the experimental demonstration of any natural
phenomenon” (Fisher 1971). Later on, the method allows us to compute the probability
of observing a result at least as extreme as a test statistic, assuming the null hypothesis
of no effect is true (Fisher 1934, 1955, 1959). The probability or p-value reflects the condi-
tional probability of achieving the observed outcome or larger, namely, p(Observations
≥ t|H0) and, therefore, a cumulative probability rather than a precise estimate (Pernet
2017). Later on, Neyman and Pearson (1933) proposed a statistical framework based on
the establishment of an alternative hypothesis along with an a-priori effect size, which
notably differs from Fisher’s approach for scientific inference, conditioned only on the null
hypothesis. The methods also require the fulfillment of several assumptions (Svabova and
Durica 2016).

When conducting statistical tests and, more particularly, hypothesis testing, one has to
bear in mind that the p-value is not an indication of the strength or magnitude of an effect
(Pernet 2017; Snijders 2002). If each analysis of the p-value in regard to the effect under
examination (strength, reliability, probability) is inaccurate, then p-values are provisional
on H0. In addition, while p-values are randomly distributed (if all the presumptions of the
test are attained) when there is no result, their distribution relies on both the population
effect size and the number of participants, making it implausible to infer the strength of
effect from them (Pernet 2017; Snijders 2002). In the case of a small p-value calculation
(below the initially stated significance level), this is not automatically an indication favoring
a given hypothesis. Because a low p-value only indicates a misfit of the null hypothesis to
the data, it cannot be considered confirmation in support of a specific alternative hypothesis
more than any other feasible alternatives parallel to measurement error and selection bias
(Gelman 2013).

Null hypothesis significance testing (NHST) is the statistical method of choice used
to provide evidence of an effect in biological, biomedical, economic, and social sciences
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(Pernet 2017). Thus, the application of the t-test as a common statistical test of differences
in means (Coman et al. 2013). The two-sample t-test (also called independent samples
t-test) and the paired t-test are apparently the most extensively applied tests in statistics
for the comparison of mean values between two samples (Xu et al. 2017). We compare
two distributions, as observations in samples can be paired by examples of before/after
observations, considering that a comparison between two different distributions applies to
the same subjects.

The hypothesis cannot be accepted or rejected with complete certainty. Moreover,
to measure the probability of producing a wrong hypothesis, a test statistic measure of
deviations from H0 should be used. Consequently, different tests produce different statistic
measures on which the null hypothesis, based on the value of the test statistic, can be
accepted or rejected.

Based on all the above, we propose the following test statistic application. Student’s
t-distribution is the sample distribution of the random variable t = z√

(y/v)
, where z is a stan-

dard normal random variable, independent of the variable y, which has a χ2
υ—distribution;

the t-distribution is a continuous distribution, which has the following properties:

• The probability density function has the form:

p(t) =
t0

(1 + t2/ν)
(υ+1)

2

(1)

where t is a constant that depends on v.
• It is characterized by v degrees of freedom. Therefore, the designation tv fully describes

the distribution.
• The distribution is symmetrical about zero.
• The distribution approaches the standard normal distribution as sample volume n

increases. When n tends to infinity, the two distributions become identical.
• The percentage point or critical value of t, to the right of which lies a certain percentage

(100α%) of the whole face of the surface locked between the probability density
function p(t) and the horizontal axis t, is written as tv(α). Since t-distribution is
symmetrical about zero, then tv = −tv(1− α).

Levene’s test is pragmatic, as plenty of scientific problems are related to the variances
of populations, somewhat more than their means or location parameters (centers). Prior to
comparing the sample means, one should examine that the underlying populations have
a general variance. We propose the use of Levene-type tests as a first-stage test to select
whether the standard ANOVA test can be performed. With modern computers, software,
and particularly with the help of computer languages such as Python (applied via Jupyter
Notebook), one can easily perform ANOVA as it incurs only a small loss in power when
the variances are uniform (Gastwirth et al. 2009). In short, Levene’s technique incorporates
applying the usual F-test for equality of means, calculated on what we will refer to as
intermediary scores, which one identifies as the absolute deviations of the data points
from an evaluation of the group center—i.e., a one-way ANOVA of the centered, original
data (Nordstokke and Zumbo 2007). Both Levine’s test and ANOVA are based on Fisher’s
statistics.

Fisher’s F-distribution is the sample distribution of the random variable F =
u

υ1
υ

v2
, where

u and v are independent random variables distributed as χ2
υ1

and χ2
υ2

. The F-distribution is
a continuous distribution with the following properties:

p(F) = F0
F

(υ1−2)
2(

1 + υ1
υ2

F
) υ1+υ2

2

(2)

F > 0, where F0 is a constant that depends on v1 and v2.
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• It is characterized by v1 and v2 degrees of freedom. Therefore, the notation Fυ1 ,υ2 fully
describes the distribution.

• The distribution is positively asymmetric, i.e., right downloaded.
• F1,υ2= t2

υ2
.

• The percentage point or critical value of F, to the right of which lies a certain percentage
(100α%) of the entire face of the surface, locked between the probability density
function p(F) and the horizontal axis F, is written as Fυ1 , υ2 . The percentage points for
different values of α and v1 and v2 are tabulated.

In the collection, summary, and analysis of empirical data, it is inevitable to use
the tools provided by statistical methodology (Lambova 2018). Quantitative features are
directly observable and allow unambiguous reflection through a numerical, relational
system, the operation of which consists in the registration of numerical quantities using
appropriate measuring instruments, while qualitative features are, in fact, characterized by
meanings that cannot be primarily measured. Therefore, through a number system, they
cannot be registered directly through measurement instruments as they represent verbal
categories. For this reason, we should choose a scale to help us accurately represent our
qualitative traits in a quantitative manner.

The scale applied in the questionnaire is the Likert Scale, which is a type of psy-
chometric scale often applied in psychological surveys. It was developed and named by
organizational psychologist Rensis Likert in 1932 (Likert 1932). One of the most widely
applied tools in psychological research is self-disclosure inventories. Participants are re-
quired to state their level of agreement or disagreement according to a 5-point scale. Such
a scale is often applied to assess personality, attitudes, and behavior. In order to develop
a questionnaire survey and data process, the conventional Likert scale usually has the
following format: from “complete disagreement” to “complete agreement”.

4. Results and Discussion

COVID-19 has illustrated the fragility of life, but the same understanding has yet to
be applied when addressing the global economy. Additionally, technology continues to be
perceived as independent from natural, social, and economic systems and as something
that can be implemented in order to solve exact problems related to the crisis without
bearing larger societal consequences (Gretzel et al. 2020). The tendency is to make use of
FINTECH tools and digitalized sources in order to avoid person-to-person contact and
comply with the forced self-isolating measures, thus limiting virus contamination risks.

The impact of pandemic COVID-19 shocks has been reflected in the global economy
and has generated considerable turbulence. The “new normal” has influenced, to a great
extent, customer behavior worldwide, and their confidence is changing on a daily basis.
Consequently, the main differences can be seen in income disposal, social contacts, and the
utilization of internet and digital tools.

At the moment of data analysis, the situation with COVID-19 and its consequences on
the Bulgarian economy are more than obvious: high levels of unemployment, an almost
shattered hospitality and tourism sector, closed schools and universities (which teach via
online resources), and lower projected annual GDP results; overall, economic sectors were
forced to re-engineer their operations and management. In connection with more complete
and accurate disclosure of the issues, we advocate that it is necessary to outline the profile
of Bulgarian respondents in terms of their gender, age, education, occupation, and personal
income during the COVID-19 crisis (Appendix B).

The results of the survey showed the prevailing number of female respondents—
79.3% (Table 1, Appendix A). As regards the age range of participants, it was found that
the largest share of respondents (38.8%) fell in the age bracket of 30 to 39 years old. It is
worth mentioning that the percentage of participants aged 40–49 and up to 29 were also
quite considerable. As evident from Table 1, the majority of respondents had a higher
education degree (70.2%). In the meantime, the results of the survey demonstrated that
the people interviewed had a variety of occupations; most of them stated that they were
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employees (48.2%). As evident from Table 1, the biggest percentage of respondents had a
personal income of BGN561–999. Based on the respondents’ profiles, a general conclusion
could be made that young and highly educated females tend to respond to such online
surveys, particularly via social networks (Appendix D). Our survey results can be related
to the result of research performed in Bulgaria among young people in 2014, where 70% of
them stated that they owned a desktop computer in the household and almost every tenth
young person stated that they have two or more desktop computers. A high share of young
people (63%) stated that they owned a laptop, and 12% of households had two or more
laptops, which allows greater individualization of consumption (Mitev and Kovacheva
2014). This may lead us to the assumption that young adults prefer to respond via the Web
while older individuals prefer non-Web modes. Another general conclusion regarding our
survey results could be that women tend to participate in such surveys due to the fact that
women are perceived as more sensitive, caring, and concerned, while men are perceived as
more independent, strong, and reasonable; such differences have been created by Bulgarian
society.

In the uncertainty of a pandemic, it is very important to establish if people perceive
the usage of digital financial tools as a way to avoid the risk of virus exposure and to
what extent such digital instrument usage can be estimated as a change in their quality of
life. In this regard, it is considered that the question of their familiarity rate with online
financial instruments and their use before and after the crisis (Table 2) can be related to the
population’s quality-of-life change.

Thus, we consider that such statements should be formed as research questions.
Moreover, only a small number of examinations have been done on the topic of how
FINTECH utilization and usage can be related to the risky conditions of the ongoing
pandemic compared to such usage before the COVID-19 crisis. Can the population perceive
the risk of virus exposure as an opportunity to change their attitudes towards FINTECH
instruments? Can they consider an increase in their FINTECH usage as a change in their
quality of life? For the purpose of answering these research questions, we formed two
hypotheses. The results of the hypothesis tests and their significance will provide us
with information on whether the comparison between FINTECH usage (before and after
the immediate COVID-19 crisis) based on the surveyed participants’ estimations can be
considered a change in their quality of life (life change).

The results indicated that for the question “To what extent were you familiar with
financial technologies (ePay.bg, Paysera, P2P platforms, applications for digital wallets,
crowdfunding; the so-called FINTECH) before the crisis of COVID-19?”, the majority of
respondents stated that they had not used the mentioned FINTECH technologies or had
used them to a very small extent. The results of the question “To what extent would
you use FINTECH technologies after the COVID-19 crisis?” shows that some respondents
would tend to change their attitudes and use the technology a little more than before
COVID-19, which is evident from the values of mean, mode, and standard deviation. This
demonstrates to a large extent that these results differ from the results of the last question
in the survey: “To what extent do you think that the use of FINTECH tools would change
your quality of life?”. Here, the mean of the experiments is close to the theoretical mean,
and the value of the standard deviation indicates that the frequency is less than the mean.
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Table 1. Profile of respondents.

Gender Age Education

Female Male 30 to 39 40 to 49 up to 29 50 to 59 over
60 High School College Higher PhD

192 50 89 59 22 58 14 15 25 168 34

Occupation Personal Income

Employee Student Midlevel
Manager Manager/Owner Self-

Employed Unemployed
PhD Student

Start-Up
Entrepreneur

Retired 561 to 699 1000
1499 up to 2000 1500 to 1999 up to 560

No Income
at the

Moment

No
Income

117 39 32 27 18 4 3 2 75 69 24 39 3 24 8

Source: own research.
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Table 2. Mean, standard deviation, and mode of FINTECH usage calculated using Python via Jupyter
Notebook.

Statistical Measures Before After Life Change

mean 2.711 2.727 2.612
mode 1 3 3

standard deviation 1.443 1.301 1.204

Source: own research.

The relative difference between the use of FINTECH before COVID-19 and the attitude
towards its use after COVID-19 can lead us to interpret its relationship with the next studied
value as inversely proportional (Figure 1).
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Moreover, the use of FINTECH technologies is inversely related to attitudes towards
daily life habits as a result of the risks involved with the COVID-19 crisis, even more in
an unstable, risky environment. It may be concluded that the general public is not yet
aware of the possibility of using FINTECH instruments for nonbank financial transactions.
Therefore, it is not possible to determine with certainty whether the use or attitudes towards
the use of these instruments would affect the financial circumstances of economic objects.

Of interest are the preferences related to the use of the FINTECH applications studied
in the survey regarding the circumstances before and after the crisis of COVID-19 (Figure 2).
Due to that reason, we included the following two questions in the questionnaire survey—
“Which FINTECH tools did you use before the COVID-19 crisis?”, “Which of the FINTECH
tools would you use after the COVID-19 crisis?”—as more than one answer was possible.
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The survey data showed that the most used FINTECH application before and after
the crisis was ePay.bg (Appendix C). It is noteworthy that a large number of respondents
would use online banking after the crisis. Based on mean and standard deviation estima-
tions, it may be concluded that in times of crisis, respondents tend to limit their FINTECH
usage to online banking and perhaps reduce their costs altogether, which may lead us to
the assumption that people do perceive the situation as risky and uncertain. Moreover,
our results may parallel those of Deloitte experts (Barua and Levin 2020) that have es-
tablished a relationship between individual customer spending, investment and income,
employment/unemployment, and the uncertainty regarding the pandemic itself. We may
consider the fact that respondent uncertainty during the immediate start of the pandemic
provoked them to be on the safe side and not to assume any risk with investments, lend-
ing/borrowing, and other financial transactions via FINTECH applications, but to stick to
the devil they know, e.g., the banks they have been trusting for a far greater period of time.

4.1. Hypothesis Testing

According to the scientific method, the next step in research should be the forming
and testing of hypotheses. For the purpose of our research, we formed two hypothesis—the
null hypothesis (H0) and an attributive hypothesis (H1):

H0 . There is no correlation between the utilization of FINTECH before and after COVID-19;

H1 . There is a correlation between the utilization of FINTECH before and after COVID-19, which
may lead to life changes for the respondents.

If we gather enough evidence, we will be able to reject the null hypothesis; then, we
can assume there is enough evidence to support the alternative hypothesis. First, H0 was
tested using the Python computer language and SciPy, which is a free and open-source
Python library.

Two-Sample Paired t-Test, Levene’s Test, and ANOVA Test

Since the null and alternative hypotheses are contradictory, one must examine evi-
dence to decide if sufficient evidence is available in order to reject the null hypothesis or
not, bearing in mind that hypothesis testing is based on probability laws. The evidence
is in the form of sample data. The significance level was set at α = 5%, and two-sample
paired t-tests, Levene’s test, and ANOVA tests were performed (Appendix C).

According to the results of the t-test, the p-value result was higher than the 5%
confidence interval set beforehand. Based on these results, we cannot reject H0. This,
however, does not mean that there is no correlation between the variables; it means we
could not prove convincingly enough that there is such a correlation. There can be a
correlation, but because we do not have enough data at the moment, the results of the test
are not sufficient enough for a conclusion. A common misinterpretation is that nonrejection
implies support for the null hypothesis (Pernet 2017; Snijders 2002). Nonrejection should
be comprehended, however, as a tentative outcome: there is not enough proof against the
null hypothesis, but this does not entail that there is proof for the null hypothesis. One of
the reasons could be that the sample size is narrow or the error variability is significant, so
the data does not consist of much information (Pernet 2017; Snijders 2002).

Levene (1960) original article was motivated by the k-sample problem. Before com-
paring sample means, one should check that the underlying populations have a common
variance. At the time, procedures that were easy to calculate were desired. Researchers
consider the use of Levene-type tests as a first-stage test to select either the standard or
k-sample ANOVA (Gastwirth et al. 2009). The applications of such a flexible proceeding
employ a preparatory test to cast the estimator or test for the final analysis to enhance the
accuracy of the final inference. As evident from Table 3, the probability value of Levene’s
test may be perceived as significant in order to reject H0. This contradicts the tests per-
formed beforehand and could lead us to the assumption that in order to rely on the survey
results and be confident enough in the H0 rejection or acceptance, we need to perform
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further testing. As mentioned beforehand, this is the reason why we proposed the use of
Levene-type tests—as a first-stage test to select whether the standard ANOVA test can be
performed. Evidently (Table 3), the ANOVA test results confirmed the t-test results. There-
fore, we consider that H0 cannot be rejected based on the sample experiment volume as it
is due to its limitations. Consequently, there is insufficient evidence to suggest the usage of
the examined FINTECH applications before and after the Covid-19 crisis. Moreover, as
the results of the test failed to reject H0, we cannot establish a direct relationship to the
respondents’ improvement in their quality of life as a result of FINTECH application usage,
either before or after the Covid-19 crisis.

Table 3. Two-sample paired t-test, Levene’s test, and ANOVA calculations via Jupyter Notebook and statistical functions
(scipy.stats).

Tests Performed
for Testing

H0

Level of
Significance (a

Theoretical
p-Value)

Probability/
p-Value

Comparing Usage
Before and After

Probability/
p-Value

Comparing Usage
Before and Life

Change

Probability/
p-Value

Comparing Usage
After and Life

Change

Probability/
p-Value

Comparing Usage
Before, After, and

Life Change

Two-sample
paired t-test α = 5% 0.895 0.412 0.310 -

Levene’s test α = 5% 0.011 0.0002 0.252 -
ANOVA α = 5% 0.895 0.412 0.310 0.581

Source: own research.

Following the test calculations, we cannot reject the H0 hypothesis; therefore, ac-
cording to the scientific method, we need to gather more data and perform additional
experiments. Moreover, we intend to perform further Levene tests, the results of which
differed from the other hypothesis tests. In addition, in random experiments, we have error
sources—human error, systematic error, and random errors. That is why we cannot accept
or reject a hypothesis with complete certainty. Bearing that in mind, we are aware that two
types of errors could have been made: a type-I error, where H0 has been rejected although
it is true (false-positive), and a type II error, where H0 has been accepted while H1 is true
as well (false-negative). Even though the results were inconclusive, the research can be
used as a model for data analysis of financial transactions using FINTECH implementation
during crises.

5. Conclusions

The current Covid-19 situation is unprecedented as, within a space of months, the
framing of the global economy shifted; FINTECH utilization was boosted, on the one hand,
due to a lack of trust and confidence in big banks as the aftermath of the GFC and, on the
other hand, from the speed of resonating pandemic crisis. Despite this, it can be observed
that bank customers are making a comeback towards brands that have gained their trust
over the course of their lives and seem less inclined to trust start-up companies with their
money. With an increase in economic risks due to the COVID-19 crisis, which may be
reflected in decreasing customer income, FINTECH can help ease consumption through
more efficient payments and lending systems. This is particularly relevant for individual
households in the gig economy that have less structured work arrangements (Abraham
et al. 2018). Thus, an increase in financial inclusion may occur as more individuals within
the households will be provided with possibilities to access financial services. It is expected
that FINTECH will play an increasingly important role alongside traditional banks, even
replacing their functions in the not-so-distant future. Additionally, individuals will become
more and more tech-skilled in IT over the generations and will embrace FINTECH in
their day-to-day activities; a surge in its usage should occur due to a strong connection in
cross-societal relationships.

The current study made an attempt to establish individual customer utilization of
FINTECH before and after the immediate Covid-19 crisis in Bulgaria in order to fill part of
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the research gap as such research had not yet been performed. The findings could provide
the FINTECH sphere with information to target, diversify, and popularize their products
better on the Bulgarian market. Our findings are applicable to the so-structured sample of
Bulgarian customers. Regarding manuscript theory implementation, the authors consider
that the methods implemented and executed can provide an addition to the methodology
used for individual customer studies on attitudes towards FINTECH usage in Bulgaria
during periods of risky conditions and crisis.

The main findings of the research demonstrate that the majority of respondents are less
familiar and have not used FINTECH technologies on a large scale before the COVID-19
crisis. Nevertheless, some respondents will change their attitudes and use the technology a
little more after COVID-19. The results obtained from the current research reveal that most
of the population are not yet aware of the possibility of FINTECH instrument utilization
for bank and nonbank financial transactions, thus determining whether the use or attitudes
towards the use of these instruments would affect the financial stability of economic objects
during the crisis. From the above-formulated aim, the survey data show that in times of
crisis, respondents tend to limit their payments to online applications and perhaps reduce
their costs altogether, which may lead us to the assumption that people do perceive the
situation as risky and uncertain.

Some limitations can be identified in the research despite our elaborations on the
literature review, calculations, analyses, and implied methods. We examined the attitudes
of the Bulgarian population towards the COVID-19 crisis and perceived scientific expert
opinions that if not immediately after the summer of 2020, then at the end of autumn, the
severe situation should have been finished. Unfortunately, the virus did not disappear or
slow down its spread, and moreover, it is obvious that COVID-19 is here to stay. Hence,
the authors consider that the survey results could be limited by the questionnaire’s scope
and size due to the fact that FINTECH-savvy clientele could not be approached directly.
Regarding this paper’s strength, we investigated FINTECH usage and utilization among
the Bulgarian population during the COVID-19 crisis, which could aid and provoke other
academics in the field to further research and enhance the topic. It is further considered
that the studied FINTECH companies may benefit from our research by examining respon-
dents’ attitudes and building-up their promotions and advertisements in order to be more
recognizable and competitive on the market.
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Table A1. Preferred FINTECH applications before and after the COVID-19 crisis. Source: own
research. * Value counts in absolute value; more than one answer was possible.

Which FINTECH Have You Used before
Covid-19 *

Which FINTECH Have You Used after
Covid-19 *

ePay.bg 142 ePay.bg 238
Paysera 6 Paysera 0

P2P platforms 18 P2P platforms 4
Applications for
digital portfolios 48 Applications for

digital portfolios 2

Crowdfunding 2 Crowdfunding 2
Other—I do not use;

PayPal 40; 2 Other—I do not use;
online banking 2; 232

Appendix D

Pivot Table of Respondents’ Profiles

Count of Sex
Sex Age Education Occupation Personal income Total
Men 30 to 39 Higher Employee 1000 to 1499 1

561 to 999 2
over 2000 1

Employee Total 4
Manager/owner over 2000 1

Manager/owner Total 1
Middle-level manager 1000 to 1499 1

1500 to 1999 2
over 2000 2

Middle-level manager Total 5
Self-employed 1000 to 1499 1

Self-employed Total 1
Higher Total 11

PhD Employee 561 to 999 2
over 2000 1

Employee Total 3
Middle-level manager 1000 to 1499 1

Middle-level manager Total 1
PhD Total 4
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Pivot Table of Respondents’ Profiles

30 to 39 Total 15
40 to 49 Higher Employee 1000 to 1499 2

561 to 999 4
Employee Total 6

Manager/owner 1500 to 1999 1
over 2000 1

Manager/owner Total 2
Middle-level manager 1000 to 1499 1

Middle-level manager Total 1
Higher Total 9

PhD Employee 1000 to 1499 3
561 to 999 1

Employee Total 4
PhD Total 4

40 to 49 Total 13
50 to 59 College Employee 561 to 999 2

Employee Total 2
College Total 2

Higher Employee 1000 to 1499 1
1500 to 1999 1

Employee Total 2
Manager/owner over 2000 2

Manager/owner Total 2
Middle-level manager 561 to 999 2

Middle-level manager Total 2
Self-employed over 2000 1

Self-employed Total 1
Higher Total 7

50 to 59 Total 9
over 60 Higher Employee 561 to 999 2

Employee Total 2
Higher Total 2

PhD Employee 1000 to 1499 1
Employee Total 1

PhD Total 1
over 60 Total 3

up to 29 College Self-employed 561 to 999 1
Self-employed Total 1

Student 561 to 999 2
No income at the

moment
1

Student Total 3
College Total 4
High school Employee 561 to 999 1

Employee Total 1
Student I have no income 1

Student Total 1
High school Total 2

Higher Manager/owner 1500 to 1999 1
Manager/owner Total 1

Student 561 to 999 1
up to 560 2

Student Total 3
Higher Total 4
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Pivot Table of Respondents’ Profiles

up to 29 Total 10
Men Total 50

Woman 30 to 39 College Employee 1500 to 1999 2
Employee Total 2

Manager/owner 1000 to 1499 2
Manager/owner Total 2

Student 561 to 999 2
Student Total 2

College Total 6
Higher Employee 1000 to 1499 9

1500 to 1999 2
561 to 999 8
over 2000 5
up to 560 2

Employee Total 26
Manager/owner 1000 to 1499 2

over 2000 1
Manager/owner Total 3
Middle-level manager 1000 to 1499 6

1500 to 1999 5
over 2000 4

Middle-level manager Total 15
Self-employed 1000 to 1499 3

561 to 999 2
over 2000 2

Self-employed Total 7
Student up to 560 2

Student Total 2
Higher Total 53

PhD Employee 1000 to 1499 9
561 to 999 4
over 2000 1

Employee Total 14
Middle-level manager 1000 to 1499 1

Middle-level manager Total 1
PhD Total 15

30 to 39 Total 74
40 to 49 Higher Employee 1000 to 1499 8

1500 to 1999 2
561 to 999 4
over 2000 6

Employee Total 20
Manager/owner 1500 to 1999 2

over 2000 6
up to 560 2

Manager/owner Total 10
Middle-level manager 1000 to 1499 1

Middle-level manager Total 1
Self-employed up to 560 2

Self-employed Total 2
Unemployed 561 to 999 2

No income at the
moment

2

Unemployed Total 4
Higher Total 37
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Pivot Table of Respondents’ Profiles

PhD Employee 1000 to 1499 4
561 to 999 1
up to 560 2

Employee Total 7
Middle-level manager over 2000 2

Middle-level manager Total 2
PhD Total 9

40 to 49 Total 46
50 to 59 College Employee 561 to 999 3

Employee Total 3
College Total 3

Higher Employee 1000 to 1499 3
1500 to 1999 2

Employee Total 5
Manager/owner over 2000 2

Manager/owner Total 2
Middle-level manager 561 to 999 2

Middle-level manager Total 2
Self-employed over 2000 1

Self-employed Total 1
Higher Total 10

50 to 59 Total 13
over 60 Higher Employee 1000 to 1499 2

561 to 999 2
Employee Total 4

Manager/owner up to 560 2
Manager/owner Total 2

Retired up to 560 2
Retired Total 2

Self-employed 1000 to 1499 2
Self-employed Total 2

Higher Total 10
PhD Employee 1000 to 1499 1

Employee Total 1
PhD Total 1

over 60 Total 11
up to 29 College Self-employed 561 to 999 1

Self-employed Total 1
Student 561 to 999 4

No income at the
moment

1

up to 560 4
Student Total 9

College Total 10
High school Employee 561 to 999 3

Employee Total 3
Student 561 to 999 6

I have no income 2
No income at the

moment
2

Student Total 10
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Pivot Table of Respondents’ Profiles

High school Total 13
Higher Employee 1000 to 1499 4

561 to 999 3
Employee Total 7

Manager/owner 1500 to 1999 2
Manager/owner Total 2
Middle-level manager 1500 to 1999 2

Middle-level manager Total 2
PhD student start-up

entrepreneur
561 to 999 3

PhD student start-up entrepreneur Total 3

Self-employed
No income at the

moment
2

Self-employed Total 2
Student 561 to 999 5

up to 560 4
Student Total 9

Higher Total 25
up to 29 Total 48

Woman Total 192
(blank) (blank) (blank) (blank) (blank)

(blank) Total
(blank) Total

(blank) Total
(blank) Total

Grand Total 242
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