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Abstract: The present study seeks to present a mathematical interpretation of the perception of new
entrants to the global payments market on whether FinTech’s innovations promote competitiveness
in the market. The study also quantitatively evaluates the competitive trends observed in the
global payments market. The sampling frame consists of 504 respondents across 28 countries. The
study is based on the analysis of the survey results using SPSS Statistics and Stata. The survey
addressed four groups of factors influencing the competitiveness of the payment system (i.e., ‘Costs’,
‘Service Channels’, ‘Privacy and Security’, ‘Quality and Efficiency’). The respondents believe that
FinTech innovations have a strong positive effect on the payment system’s competitiveness (M = 4.32).
The results of the present study may be of interest to specialists and researchers who deal with
the competitive dynamics of the global payments business, with payment innovations, and with
convergence and transformation of the payments industry.

Keywords: competitive dynamics; competitiveness; financial technology (FinTech); payment innova-
tion; payment system

1. Introduction

The payments industry has historically been characterized by the presence of network
effects, high fixed costs, and economies of scale [1]. Payment systems and remittances
are considered the backbone of the financial sector, fostering economic growth and finan-
cial development by reducing systemic and settlement risks, facilitating proper liquidity
management, and creating effective monetary policy [2]. Payment systems are of central
importance for supporting financial inclusion; a transaction account allows people to make
and receive payments in a cost-effective way [3]. Today, the global payments landscape
is experiencing fundamental change [4], driven by the emergence of new technology and
business methods, the rise of new economic powers, and changes in the global currency
landscape [5]. A payment nowadays is viewed as something more than just the settlement
of a transaction or the movement of funds. The broader commercial, retail, investment
and public sector environments are taken into account, and the payment-related activities
(such as investment decisions, trade-related financing and risk mitigation, the cross-border
movement of wages and pensions, and more) make up the basis on which payment system
providers develop better propositions [6–8]. Innovative payment methods introduced
by non-banking players are increasingly changing the reality of traditional payment sys-
tems [9]. Even though the global payments business is already vast, it is expected to
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continue to expand under the influence of a number of factors and trends, some of which
are having an impact at this very moment [6]. Global demographics are affecting the
payments landscape by redistributing financial resources across borders. Fast-growing
markets in Asia, Africa, and elsewhere are developing their own payment propositions
and systems, including for e-commerce [10], especially since inflation in these regions
significantly contributes to financial development in the short and long term [11]. In this
respect, international remittances, especially to developing countries, represent another
developing source of global payment flows requiring the development of systems to serve
them [12].

The transformation of the global payment system takes place in a segmented man-
ner [13]. Revision of the competitive environment, arrival of non-traditional suppliers
on the market, development of new solutions and strategic alliances, and increasingly
observed convergence all applies to products and solutions related to payments and tech-
nology platforms and clearing opportunities that are becoming more global [14]. With the
emergence of a young tech-savvy generation, the expectations of retail and commercial
customers for payments are becoming more and more consistent. They put forward more
demands for convenience, security and flexibility of payments with the use of the most
recent technologies [4]. What is more, today, consumer preferences are changing due to the
convenience of contactless cards and mobile payments [15,16].

Notwithstanding the above, commercial banks can be key traditional market players.
The central factors influencing competitive advantages of traditional payment service
providers embrace competitive product prices, easy access to services, range of services
offered, quality of service and management, and e-marketing innovativeness [17]. Indeed,
the banking sector can now remain competitive in the payment system market if it responds
quickly enough and takes advantage of the opportunities on offer in the global payments
business [18]. Thus, the development of information and communication technologies is
central to payment innovation in the 21st century.

The fact that competition is a complex concept and therefore cannot be directly ob-
served has led to the development of many approaches to its assessment [19]. To a large
extent, assessment of the competition in the banking industry has a long tradition. Early re-
search in this field focused on the relationship between market structure and performance,
or the structure–conduct–performance paradigm [20,21]. However, some authors raised
serious doubts about its reliability, which stimulated the development of non-structural
measures of competition, like the Lerner index, the conjectural variation model, the Panzar–
Rosse model and the Boone indicator [22,23]. To assess the factors of competition and
stability in the financial services market, many of them propose applying the Fuzzy Delphi
Method (FDM) and the Interpretive Structural Modeling (ISM) approach [24]. On the
other hand, while some researchers may prefer one model over the other, there is still no
consensus on the best measure to assess competition. Different indicators of competition
do not provide the same conclusions. A significant drawback of most approaches is their
complexity and the need to collect a large amount of data. For this particular reason, such
assessment can only be carried out by narrow specialists.

Thus, the main gap in the existing literature is considered to be the lack of simple
approaches in determining the factors affecting the global competition of payment systems
to study it as a qualitative phenomenon. The article formulates the following research
questions (RQ): RQ1: “What are the current trends of competition in the global market
of payment systems?”; RQ2: “What are the promising trends and the role of financial
technology (FinTech) in the global competition of payment systems?”; RQ3: “What groups
of factors influence the competitiveness of the payment system today?” RQ4: “How are the
factors of global competition of payment systems interpreted by active payment market
participants?”.

The central aim of this study was to test a simple and interesting economic-mathematical
approach to interpret the relevant factors affecting the global competition of payment sys-
tems. This was expected to enable the examination of the qualitative phenomenon of
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competition in the global payment system market through quantitative interdisciplinary
approaches. As additional research goals, the authors focused on identifying and analyz-
ing the current global payment system market’s competitive trends and investigated the
perception of the introduction of FinTech innovations by new market players as a decisive
factor in payment systems’ competitiveness.

2. Literature Review
2.1. Development Trends and Competition Conditions and Dynamics in the Global Payments
Market

Alternative payment systems are beginning to play an increasingly important role
in the payments space [25]. Hence, in Africa, for example, the number of those using the
M-Pesa mobile payment system outnumber bank account holders, whereas in China, the
market is conquered by the largest alternative payment method Alipay with more than
300 million users [10]. The geographic segmentation of the global payments market based
on non-card transactions is shown in Figure 1.
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Relatively new entrants to the market are digital wallet providers taking advantage
of increasingly popular method of payment. The penetration degree of digital wallets is
depicted in Figure 2.
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In a number of European countries, digital wallets, as an alternative to traditional
payment systems, account for a substantial share of online payments: 30% in Italy, 25% in
Denmark, Germany, Spain, the UK, and 20% in France [27]. And their popularity is likely
to keep growing. Rather than using a traditional Visa or Mastercard, people worldwide
increasingly prefer to use mobile systems providing convenient access to a variety of
payment methods [16]. According to Accenture’s report, the global mobile payments
market has been growing 24% per year since 2015 (Figure 3).
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In view of this, it is quite natural that such positive dynamics of the global payments
market trigger the emergence of new payment systems and the increasingly pronounced
activity of factors forming the competitive panorama of the global payments market
(Tables 1 and 2).

Table 1. Major trends of demand in the global payments market.

Trend Context

Transformation & Convergence
The nature of competition between payment systems implies changes with the entry of new competitors. The role of social
media, online payment providers, and virtual marketplaces will continue to expand. The product- and solution-level
integration is expected, so does the cross-border alignment of payment infrastructures.

Transformative power of
technology

The acceptance and adoption of technological advances is central to the rapid development of the payments industry, especially
in the consumer sphere.

Regulation & global political
factors

Increasing regulatory pressure on banks may emerge, which will reduce their ability to develop attractive payment offerings.
Competitive opportunities are emerging for non-bank players to develop offerings for different customer segments. The
multipolar nature of political power will affect the demand for and provision of cross-border payments.

Technological breakthroughs in
emerging markets

Due to the absence of traditional payment infrastructure and technology hindering progress, advanced technical platforms are
actively emerging in emerging markets, bridging the available gap and posing a competitive threat to traditional banking.

Source: Bott and Milkau [4], Berg et al. [5], Jeziorski [29], The Bank of New York Mellon Corporation [30], WorldPay [26].

Table 2. Major trends of supply in the global payments market.

Trend Context

Changes in trade and capital
flows

The payments landscape is evolving against the background of accelerating global redistribution of wealth, liquid assets and
payment-related resources towards emerging markets, affecting the nature of the global payments business.

Changing demographics
The accelerating growth of young and educated middle class in emerging markets such as China and Indonesia is fueling these
countries’ payment flows. Shifts in demographics coupled with changes in capital and trade flows will drive the payment
infrastructure evolution.

Small and medium-sized
enterprises

Small and medium-sized businesses underserved by traditional providers of finance and payments will target alternative
providers that offer solutions through cost-effective technology platforms.

Consumers shaping change
Consumer experience and expectations will account for perhaps 70% of what shapes the evolution of payments, while the needs
and expectations of commercial customers will determine the remaining 30%. The decisive role will belong to smartphone and
tablet technologies capable of enabling complex transactions in a relatively secure environment.

Source: Bott and Milkau [4], Berg et al. [5], Jeziorski [29], The Bank of New York Mellon Corporation [30], WorldPay [26].

Those trends above imply that competitive dynamics in the payments market will in-
tensify, providing opportunities for new entrants to come into the market [31]. To overcome
barriers to entry and expand in the market, new entrants tend to pursue strategies that
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allow building up the critical mass required to gain a substantial share of the market [25].
The main types of competition between payment systems are depicted in Figure 4.
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2.2. Back-End Competition in Global Payment Systems

Providers competing for potential customers can use a variety of solutions to strengthen
their competitive position in the market. Generalization of these solutions allowed us to
conclude that back-end competition is characterized by the following:

− Leveraging an existing customer base from other markets. Innovative providers
tightly connected to payments as a part of their activity use the accumulated customer
bases to implement the payment system function [29,32]. For example, retailers
such as Amazon and Carrefour took advantage of their customer base to introduce
digital wallet services for online payments, and mobile phone manufacturers such as
Apple and Samsung have used their large user bases and near-field communication
technology to enable payment services [27]. They consider factors such as the quality
of the system, information and services to encourage consumers’ intentions to use
mobile payments [33]. Big tech and social media companies like Amazon, Google and
Facebook are also seeking to enter the payments market. If social media companies
can monetize significant customer reach by providing simple and secure payment
options, they may succeed in removing bank intermediation [34].

− Taking advantage of competitive advantages resulting from demographic trends and
physical movement of payment system users [35]. China UnionPay, for example,
entered the European market thanks to the growing number of Chinese tourists [36].

− Creation of a new customer base by companies able to create market niches on
their own [37,38]. This tactic has been used by a number of companies such as
PayPal, Klarna, Sofort, and Trustly that have successfully entered the market and even
expanded it by offering a more convenient service for consumers and retailers [39].

− Adaptation and use of the existing payment infrastructure for processing transac-
tions [40]. For example, a PayPal wallet is linked to credit and debit cards, as well
as to a current bank account, which facilitates the company’s entry to the payment
market [2]. Electronic transaction providers also strengthen their security practices by
ensuring accessibility, authorization, authentication, and confidentiality [41], compet-
ing with banking services at the level of the global system [42].

− Formation of opportunities for new players in the market and harder competition
for traditional banking institutions due to the introduction of the Payment Services
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Directive 2 (PSD2) [43]. This directive is planned to be ratified in several EU countries
(e.g., Ukraine), which will subsequently result in an extensive market. The PSD2
technology makes it easier for new competitors to enter the market by leveraging the
existing interbank processing infrastructure [35]. In sum, PSD2 is expected to change
the financial services landscape, forcing traditional financial service providers and
banks to come up with new business models to remain competitive [12]. FinTech
companies are ranked first among the payment system players benefiting from the
implementation of PSD2. This can become a new era for FinTechs insofar as it is
expected to improve the user experience and launch new innovative products [44].
Companies will be able to build their applications using payment initiation capabilities
and customer account information that was previously only available to banks.

2.3. Front-End Competition in Global Payment Systems

Front-end competition refers to competition between payment methods held and used
on the consumer side, and accepted on the merchant side. Consumers and merchants have
an increasingly wide range of payment methods for in-store and online transactions, which
enhances competition at the following two levels [4]:

− Competition for a customer base, whereby payment service providers compete to
make merchants accept their payment method and customers utilize it.

− Competition for the use of payment method online and in stores, whereby payment
service providers try to influence consumer decisions about which payment method
to use.

No less important here is the increasing role of new players on the market, whose
flexibility and ability to adapt pushes back the sluggish large banking representatives. The
most striking trends shaping the front-end competition in global payment systems are:

− Intensified competition through multi-homing, which is becoming increasingly sim-
ple [6]. The number of consumers and merchants in the market continues to grow
and customers increasingly have access to multiple payment methods. Therefore,
multi-homing takes on a number of forms, from ownership of multiple cards to the
growth of digital wallets [45]. Simple electronic payment methods that do not require
significant effort to use become more available to users. For example, Apple Pay
and Samsung Pay are available to consumers with Apple and Samsung devices [28].
However, these trends are putting additional pressure on conventional payment
infrastructure and its ability to offer personalized payments [37].

− Ability to influence consumer choices of a payment method by setting minimum
payments for certain payment types or a certain payment method as the default [31].
For example, in France, the preferred payment brand is Cartes Bancaires, which is
selected automatically unless rejected by the consumer [12].

− Payment methods’ competition for use [46]. Payment providers compete by making
the use of their payment products as convenient as possible and by offering additional
services to users. For example, digital wallets such as PayPal and Amazon Pay
automatically enter the consumer’s address on the merchant’s website. PayPal offers
consumer protection against fraud or non-delivery, and Klarna offers Pay Later in
30 days [26]. The COVID-19 pandemic led to considerable changes in retail payments,
providing a competitive edge for non-traditional forms of payment [47]. Consumers
around the world have increased their use of contactless cards due to concerns about
the transmission of viruses through cash, temporary closure of physical stores, and
the rise of e-commerce. Thus, the COVID-19 pandemic has caused a surge in the use
of online payments [48].

− Changing competitive dynamics for payments by adding new competitive conditions.
In this context, the matter first of all stands for the consumers’ ability to easily switch
between payment methods without changing the front-end service they use [49].
New entrants to the global payments market such as Amazon, Apple, and Samsung
have significant trading power [12]. For example, Apple is gradually increasing the
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number of banks that support Apple Pay for cards [50]. If banks refuse to accept this
concession, they will risk losing a large number of transactions and customers [9].
Digital wallets have the capability to reduce reliance on major payment methods. As
their user base grows, they will be able to internationalize most of their transactions,
removing dependence on competing payment methods and reducing the total volume
of transactions made via these methods. With the PSD2 technology, digital wallets
can apply for PISP licenses, enabling secure transactions without requiring users to
deposit money into the wallet in advance. This will further increase competitive
pressure on traditional card systems [27].

− Taking advantage of technology to vertically integrate (or develop own payment
processing infrastructure). For example, the social network Facebook has been granted
an e-money and payment institution license in Ireland [51]. Amazon holds a payment
institution license in the UK and Google in the UK, Lithuania, and Ireland [52]. On
the other hand, traditional payment service providers are looking for new ways to
collaborate. For example, Mastercard has entered into agreements with PayPal and
expanded its digital partnership to Europe [53]. Banks are launching their own digital
wallets such as Masterpass and Visa Checkout [54]. Attention is focused on geographic
diversification and integrated solutions. For example, M-Pesa, launched in Kenya,
now operates in Eastern Europe. Kipochi, an e-wallet service, has also linked M-Pesa
with bitcoin, enabling the exchange of value where M-Pesa is not available [39].

2.4. Promising Trends and the Role of FinTech in Competition for Payments

Competition is one of the drivers influencing the payments industry. Indeed, it
is difficult to foresee the likely development of the payments market due to the many
factors shaping it, such as technology, new types of business, etc. [39]. Particular emphasis
is placed on research that focuses on environmental, social, and corporate criteria that
comprehensively shape the sustainability of the payment system [55]. Nevertheless, some
aspects of this process can be predicted with reasonable certainty. Scholars suggest that the
major trends the payments industry is likely to face in the coming years are: (1) the growing
role of providers not specializing in payments; (2) more opportunities to steer the choice of
payment methods; (3) the blurring of boundaries between online and physical payments
(such as paying for an Uber driver through an app); (4) increasing competitive pressure
from provides using PSD2; (5) the rise of alternative payment infrastructures [31,56]. As a
result of these trends, competitive pressure will increase in the payments market. Providers
unable to reach competitive scale in terms of user base can expand their influence through
consolidation.

As already emphasized above, FinTech companies are among the central drivers of the
current (and future) payment market, and influence both its dynamics and the competitive
situation [43]. Financial technology is seen as a new market that integrates financial services
and technology. Currently, FinTech includes numerous technology startups and large orga-
nizations trying to improve and optimize financial services provided. They use technology
and innovation to compete with traditional financial institutions represented by banks
and intermediaries in the financial service and payment market [57]. The introduction
of new technologies to the financial sector brings many benefits to both providers and
users of payment services. They improve business efficiency, reduce the cost of financial
products and services through higher standardization, improve the quality and ensure
better individualization of products [35]. The popularity of FinTech innovations grew
with the emergence of FinTech startups in recent years that aggressively build their client
base [58]. The payments industry, now dominated by a relatively small number of giant
companies (in particular, in the B2C space), is one of the most dynamic segments out there,
but the leading companies in point make poor use of technological innovations and thus
are easily amenable to competitive attacks by FinTech startups [59].

Advances in FinTech have the potential to affect the competitiveness of traditional
payment service providers by enabling them to replace traditional financial structures
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with new technology-based processes [60]. FinTech innovations can involve new products,
service channels, security and privacy issues, and more. One of the crucial factors that
allow FinTech companies to enter the payments market is substantially lower regulation of
financial services provided by non-banks. Research based on a sample of today’s active
payment system users (Millennials and Generation Z) states that the most important fac-
tors determining their level of satisfaction with FinTech services include convenience and
simplicity, as well as numerous mobile payment features (international transfers, crowd-
funding, online brokerage, cryptocurrency transactions) [61,62]. Among the underlying
factors for the adoption of new technologies is also the criterion of user confidence in
FinTech [63]. It is argued that increased competition from the non-bank payment service
providers should be encouraged to remove dominance of the traditional banking sector [64].
In addition, it is not infrequent that FinTech companies are much better and faster to con-
sider the dominant factors determining the ability of the payment system to compete in the
global market [43]. As a rule, such factors encompass the ability to minimize the cost of
developing solutions and ensuring their availability, the ability to offer innovation in terms
of communication, marketing, service offering and distribution [13,49,65,66], the ability to
generate technologies to continuously improve customer satisfaction through the service
quality and payment efficiency [13,46,66], and provision of customer base security and
privacy [46,67,68].

The main advantage of new entrants is that they focus on improving customer rela-
tionships at the POS (Points of Service) and are more effective in utilizing new technology.
At the same time, PayPal remains the undisputed leader in the digital payments segment
in the United States and Europe, while Apple Pay and Android Pay rank first in mobile
payments worldwide. In China, the top players are Alipay and WeChat. Companies such
as TransferWise, Remitly, WorldRemit and Azimo revolutionize the remittance segment.
Xoom makes more money online than MoneyGram, the second largest traditional remit-
tance company with 75 years of market history [59]. Thus, technological advances and
increased competition in the payments market encourage the banking sector to shift its
strategy towards improving customer satisfaction and service quality, introducing new
services, and building partnerships with technology-oriented companies.

In such a manner, this study raises the question regarding the market outlook for
payment systems, or more precisely, how the impact of FinTech innovations (as specific
factors) on the global competitiveness of payment systems will be assessed.

3. Materials and Methods
3.1. Methods and Instruments

The present study is based on the analysis of data collected through a survey of FinTech
companies offering payment services to customers of traditional payment institutions.

Descriptive statistics for numeric variables obtained in SPSS Statistics was used in
evaluating the potential of using FinTech solutions to improve the competitiveness of
payment systems. The association between variables was assessed using the Stata software
package.

Since the study benefited from an ordinal measurement scale, the median value
(MD) was used as a measure of central tendency and the interquartile range (IQR) as a
measure of statistical dispersion. In cases when elements could be grouped, the reliability
of internal consistency was measured using Cronbach’s alpha (α) (0.82). The Friedman
test, a nonparametric test for comparing more than two related samples, was applied to
rank-order the measures. Differences between the studied groups were determined via
posteriori comparison. The comparison of the absolute values of the severity of shifts in one
direction or another was carried out using the Wilcoxon test, used to compare the absolute
values of differences. The issue of multiple comparisons arising in the posteriori test was
eliminated through Bonferroni correction, the simplest and the most popular approach for
correcting type 1 errors. The Wald test was employed to assess constraints on statistical



Mathematics 2021, 9, 2070 9 of 18

parameters. The Pearson’s r correlation was used to determine whether there was a linear
relationship between the two variables.

3.2. Study Population

The sample of FinTech representatives was generated in 2019 using LinkedIn. The
choice of this platform can be explained by its focus on finding and establishing business
contacts. LinkedIn is a network of more than 500 million professionals representing 150 in-
dustries from 200 countries around the world, which actually meets the requirements for
the respondents to be engaged in business, as well as for their geographical diversification.
The choice of LinkedIn was also dictated by the fact that it has many representatives of
emerging companies that are active in their segment and tend to respond quickly to the
changing competitive environment.

When selecting the study respondents, the key factor was having at least three years
of experience in FinTech (both in startups and mature companies like Cake, Sthaler, Worl-
dRemit, or Klarna) and experience in developing payment systems for large non-traditional
players, e.g., Amazon, Apple, or Samsung. In total, an e-mail invitation asking to participate
in an online survey and providing a link to the questionnaire was sent to 320 candidates.
Of them, 271 responded positively, and 258 completed the questionnaire they had been
sent. The distribution of respondents by region is depicted in Figure 5.
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Figure 5. Respondent distribution (%), developed by the authors.

The need to balance the composition of the respondents led to the organization of an
additional survey. With the help of the LinkedIn social network, representatives of FinTech
companies from the Asia-Pacific region, as well as from the Gulf countries and African
states, were found and invited to become the study respondents. Thus, invitations to be
enrolled in the survey (it was held in an online mode) were sent to 287 individuals. Positive
responses were collected from 262 potential respondents, though completed questionnaires
were received from only 246 of them (n = 246). The results of additional sampling are
presented in Figure 6.
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Hence, the final sample consisted of 504 individuals from 28 countries.

3.3. Study Design

Summarizing the existing theoretical framework allowed us to identify four main
categories of factors, which, within the current research, were defined as exerting the most
substantial influence on the competitiveness of the payment system [13,49,65–68]:

− Costs, involved in implementing and maintaining availability solutions.
− Service channels, which refers to innovations in products and services that allow

for better communication, marketing and sales, as well as the development of new
proportions, fueling the competition.

− Privacy and Security, implying that technology must ensure that client’s personal
information and data of transactions are stored securely, privacy is maintained, and
risks are reduced.

− Quality and Efficiency, which refers to the use of technology as a means of improving
the quality of service and efficiency of payments.

In the survey, respondents were asked to enter the country in which their company is
located and rank their perceptions of whether FinTech innovations facilitate the gain of a
competitive advantage. Respondents were asked to rank the impact of FinTech innovations
on the competitiveness of the payment systems using a 5-point Likert scale [69], ranging
from ‘1’ (FinTech innovation is perceived to have a negative impact on the competitiveness),
to ‘5’ (FinTech innovation is perceived to have a positive impact on the competitiveness).
The following items were designed to assess the importance of those factors above to com-
petitiveness: ‘Costs’, ‘Service channels’, ‘Privacy and Security’, and ‘Quality and Efficiency’.
Each of these items was on a 5-point Likert scale, ranging from ‘1’ (no importance) to ‘5’
(high importance).

As regards the study design, all participants were told that participation in the survey
was voluntary. The sample thus includes representatives of FinTech companies who ex-
pressed a desire to contribute to modernizing the methodological apparatus for identifying
factors of the payment system global competitiveness. As a result, this study draws on
data not subjected to the authors’ interpretation and preliminary statistical processing
by government services and commercial agencies. Hence, the involvement of FinTech
representatives made it possible to improve the objectivity of the study.
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3.4. Limitations

Some decisions made regarding the research procedure make it impossible to use the
goodness-of-fit test to evaluate whether distributions differ significantly from each other
with respect to the geographic groups. In addition, the Bonferroni correction used to solve
the issue of multiple comparisons could increase the risk of generating type 2 errors (false
negatives).

Another source of possible uncertainty is the lack of the ability to form a research
sample based on the share of FinTech companies’ distribution across countries. The
impossibility of such an approach to be realized in an adequate form is explained by
a rather substantial part of the shadow economy in many states, which would actually
have made the FinTech share present with large errors in advance. Another limitation is
associated with the voluntary nature of the survey, which did not allow an extensive range
of countries.

3.5. Ethics

The respondents were guaranteed non-disclosure of personal and professional data.
When filling out the questionnaire, respondents were told that they would indicate only the
country of the company’s origin, and that no personal data or details about the company
would be taken. Each questionnaire was assigned a number.

4. Results
4.1. Attitude to FinTech Innovations as a Factor of Competitive Advantage

General attitudes toward FinTech innovations were elucidated by processing the
results of the survey conducted at the first stage of the sample formation. The survey
results (Figure 7) show that FinTech representatives perceive FinTech innovations as having
a strong impact on the competitiveness of the payment systems (M = 4.32).
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Figure 7. Perception of whether FinTech innovations boost competitiveness of the payment system,
developed by the authors.

4.2. Perceptions of the Importance of Costs

The respondents indicated that they perceived Costs as playing a substantial role in
the payment system’s competitiveness (Table 3). The cost of technology implementation
was identified as the most important factor, perhaps because it determines the price of the
payment product or service. The cost of maintaining and servicing the technology was
ranked as less important. The scales are ordinal and range from ‘Low importance’ (1) to
‘High importance’ (5). The letters A-C indicate statistically significant differences in the
importance of factors at p ≤ 0.005 (after applying the Bonferroni correction). The result of
the Friedman test equals χ2 (2) = 291.84, p ≤ 0.001.
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Table 3. Respondents’ perceptions about the importance of Costs, developed by the authors.

Median IQR (Range) Mean Rank Wilcoxon Test

The Costs of Technology
Implementation 5 5-5 (3–5) 2.35 A

Maintenance and Servicing Costs 4 4-4 (3–5) 1.41 B
The Costs to Customers 5 5-5 (3–5) 2.25 C

4.3. Perceptions of the Importance of Service Channels

The respondents indicated that they perceived Service Channels as being important,
ranking’ availability of innovative products and services’ and ‘marketing and awareness
of innovative products and services’ as the most important factors (Table 4). This finding
suggests a competitive payment system must offer both innovative products and services
to create the need and inform about the existing proposals. The scales are ordinal and range
from ‘Low importance’ (1) to ‘High importance’ (5). The letters A-B (none of the criteria
fell into the C category) indicate statistically significant differences in the importance of
factors at p ≤ 0.005 (after applying the Bonferroni correction). The result of the Friedman
test is χ2 (2) = 86.74, p ≤ 0.001.

Table 4. Respondents’ perceptions about the importance of Service Channels, developed by the
authors.

Median IQR (Range) Mean Rank Wilcoxon Test

Application of Modern Technology 5 5-5 (4–5) 1.82 B
Availability of Innovative Products

and Services 5 5-5 (4–5) 2.10 A

Marketing and Awareness of
Innovative Products and Services 4 5-5 (4–5) 2.09 A

4.4. Perceptions of the Importance of Privacy and Security

The respondent’s perception of ‘security’ is that it is of priority importance, followed by
‘risk’ and ‘privacy’ (Table 5). This leads to the conclusion that the payment system delivery
should be carried out exactly as per request. This group of factors not only promotes
competitiveness, but it also affects the operation of the payment service providers. The
scales are ordinal and range from ‘Low importance’ (1) to ‘High importance’ (5). The letters
A-C denote statistically significant differences in the importance of factors at p ≤ 0.005
(after applying the Bonferroni correction). The result of the Friedman test amounts to
χ2 (2) = 30.26, p ≤ 0.001.

Table 5. Respondents’ perceptions about the importance of Privacy and Security, developed by the
authors.

Median IQR (Range) Mean Rank Wilcoxon Test

Risk 5 5-5 (3–5) 1.98 B
Security 5 5-5 (3–5) 2.11 A
Privacy 5 5-5 (3–5) 1.91 C

4.5. Perceptions of the Importance of Quality and Efficiency

For respondents, the Quality and Efficiency played an essential role in the payment
system’s competitiveness (Table 6). ‘Customer satisfaction’ and ‘the use of latest technology’
have been identified as the most important factors. The latest technology is customer-
orientated and helps to ensure customer satisfaction. Hence, companies that utilize novel
tech can gain more competitive advantages. The scales are ordinal and range from ‘Low
importance’ (1) to ‘High importance’ (5). The letters A-B (none of the criteria fell into the C
category) signify statistically significant differences in the importance of factors at p ≤ 0.005
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(after applying the Bonferroni correction). The result of the Friedman test is χ2 (2) = 67.75,
p ≤ 0.001.

Table 6. Respondents’ perceptions about the importance of Quality and Efficiency, developed by the
authors.

Median IQR (Range) Mean Rank Wilcoxon Test

Use of Latest Technology 5 4-5 (3–5) 4.48 A
Speed of Transaction 4 4-4 (3–5) 4.18 B

Customer Satisfaction 5 4-5 (3–5) 4.56 A

4.6. Relationship between Each Independent Factor (i.e., ‘Costs’, ‘Service Channels’, ‘Privacy and
Security’, and ‘Quality and Efficiency’) and Dependent Variable (i.e., ‘Attitude to FinTech
Innovations as a Factor of Competitive Advantage’)

The analysis of survey results was followed by an ordered logistic regression to assess
the relationship between each independent factor and the dependent variable ‘the attitude
to FinTech innovations as a factor of competitive advantage’. For this step, it was decided
to remove variables relating to perception on service channels due to the lack of variation
in the respondents’ answers. The results of calculation are depicted in Table 7.

Table 7. Results of ordered logistic regression, developed by the authors.

Coefficient Robust Standard
Error z-Statistic

The Costs of Technology Implementation 2.6473 a 1.5324 1.74
Maintenance and Servicing Costs 3.5898 b 1.0786 3.30

The Costs to Customers −0.3472 1.4498 −0.25
Risk 0.2123 0.6150 0.42

Security −0.3686 0.4922 −0.68
Privacy 0.9360 0.8398 1.08

Use of Latest Technology 0.0981 0.4305 0.28
Speed of Transaction 0.5385 0.4432 1.22

Customer Satisfaction 1.1533 b 0.3694 3.15

Note: a—statistical significance at the 10% level; b—statistical significance at the 1% level.

The z scores in Table 7 above indicate the statistical significance of each coefficient. Fac-
tors such as ‘implementation costs’ (z = 1.74), ‘maintenance and servicing costs’ (z = 3.30),
and ‘customer satisfaction’ (z = 3.15), provide statistically significant coefficients. The
Pseudo R-Squared equals 0.4886; therefore, the factors jointly explain almost half of the
variation in respondents’ perceptions. The Wald statistic is significant at the 1% level,
implying that the resulting regression coefficients are collectively different from 0. The
next step was the correlation analysis (Table 8). Its results indicate that the possibility for
insignificant coefficients for the other variable could be the multicollinearity among them.
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Table 8. Correlation analysis of data from questionnaires.

CC MSC P S R CS ST ULT a

CC
Pearson

Correlation 1 0.918 ** 0.959 ** −0.024 0.936 ** 0.547 ** 0.392 ** 0.661 **

Sig. (2-tailed) 0.000 0.000 0.751 0.000 0.000 0.000 0.000

MSC
Pearson

Correlation 0.918 ** 1 0.882 ** −0.026 0.856 ** 0.527 ** 0.368 ** 0.619 **

Sig. (2-tailed) 0.000 0.000 0.741 0.000 0.000 0.000 0.000

P
Pearson

Correlation 0.959 ** 0.882 ** 1 −0.026 0.936 ** 0.527 ** 0.368 ** 0.619 **

Sig. (2-tailed) 0.000 0.000 0.741 0.000 0.000 0.000 0.000

S
Pearson

Correlation −0.024 −0.026 −0.026 1 0.183 ** −0.016 −0.018 −0.022

Sig. (2-tailed) 0.751 0.741 0.741 0.002 0.865 0.817 0.767

R
Pearson

Correlation 0.936 ** 0.856 ** 0.936 ** 0.183 ** 1 0.519 ** 0.361 ** 0.606 **

Sig. (2-tailed) 0.000 0.000 0.000 0.002 0.000 0.000 0.000

CS
Pearson

Correlation 0.547 ** 0.527 ** 0.527 ** −0.016 0.519 ** 1 −0.039 0.424 **

Sig. (2-tailed) 0.000 0.000 0.000 0.865 0.000 0.501 0.000

ST
Pearson

Correlation 0.392 ** 0.368 ** 0.368 ** −0.018 0.361 ** −0.039 1 0.672 **

Sig. (2-tailed) 0.000 0.000 0.000 0.817 0.000 0.501 0.000

ULT a
Pearson

Correlation 0.661 ** 0.619 ** 0.619 ** −0.022 0.606 ** 0.424 ** 0.672 ** 1

Sig. (2-tailed) 0.000 0.000 0.000 0.767 0.000 0.000 0.000

Note: CC—The Costs to Customers; MSC—Maintenance and Servicing Costs; P—Privacy; S—Security; R—Risk; CS—Customer Satisfaction;
ST—Speed of Transaction; ULT—Use of Latest Technology. *-p ≤ 0.05, **-p ≤ 0.01. a—statistical significance at the 10% level.

The results of correlation analysis suggest that respondents believe that the use of Fin-
Tech innovations can improve the competitiveness of payment systems and that technology
costs in this context are of crucial importance.

5. Discussion

The global payments landscape is in a state of transformation. Banks and other
financial institutions cannot afford to leave non-bank payment platforms and solutions
out of account. Banks and other payment service providers seeking to make a profit must
be aware of competitive dynamics that redefine the payments market to ensure that their
propositions align with customer expectations and needs [70]. Otherwise, the appealing
payment options such as PayPal, Google Wallet, Bitcoin, Facebook and M-Pesa will take
over [3]. It is confirmed that in order to win the competition for payments, it is necessary to
develop new forms of partnerships with modern technological financial companies [2] and
adapt to the requirements of a new generation of customers. As a result of the survey, the
theses of earlier works have been confirmed, testifying that players in the global payment
market should become more flexible, use the latest technologies to develop cross-product
offers and develop market strategies, which correspond to the needs and nature of the
payment space in each market, actively focusing on fast-growing segments [6], because the
modern perception of competitiveness is primarily related to safe and effective satisfaction
of consumer demands.

New entrants can compete successfully in the market if they leverage their existing
customer bases (e.g., Apple) or if they introduce additional services based on the existing
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infrastructure (e.g., Klarna) [26]. The competition between payment service providers
is increasingly aggressive. Consumers are increasingly using more than one payment
method, intensifying competition for payment methods, and the growth of digital wallet
technology facilitates both front-end and back-end competition [9]. The thesis that FinTech
is now becoming an integral part of the payment industry is confirmed [56], and the use of
these innovations contributes to the competitiveness of payment systems [65]. Qualitative
analysis undercuts the need to develop and implement innovative payment options and
identify potential drivers of competitiveness in the payment market [71]. The results of this
study are consistent with the view that the main factors affecting the competitiveness of
the payment system are technological costs, service channels, privacy and security, quality
and efficiency of service [72]. Moreover, unlike studies that have placed the main emphasis
on the competitiveness of payment innovations based on user confidence in FinTech [63],
in this case the results are confirmed and reveal that the greatest statistical significance is in
the implementation and maintenance costs factors as well as user satisfaction [59,68].

6. Conclusions

The present work evidences the success of approbation of an interesting economic and
mathematical approach to interpreting the perception of (1) new global payment market
entrants, (2) the impact of FinTech innovations on the companies’ competitiveness, and (3)
a quantitative assessment of the top-used quality-related competition trends. The analysis
of survey results suggests that the perception of the payment system’s competitiveness is
largely associated with low technology costs and efficient customer satisfaction. At the
same time, factors such as high quality and efficiency of the payment product or service,
high speed of transactions, security, privacy, and low risk are also perceived as important.
In general, the use of FinTech innovations is expected to improve the competitiveness of
payment systems (M = 4.32).

From the analysis of the ordered logistic regression results, the examined factors
collectively explain almost half of the variation in perceptions (Pseudo R-Squared = 0.4886).
Variables that yield statistically significant coefficients are ‘implementation costs’ (z = 1.74),
‘maintenance and servicing costs’ (z = 3.30), and ‘customer satisfaction’ (z = 3.15). The
analysis of correlations indicates that the perception of FinTech innovations is that they
determine the competitiveness of payment systems.

The study has some limitations, which include decisions made about the research
procedure—they make it difficult to use the criterion of agreement to assess differences
in the distribution across geographic groups. The lack of opportunity to form a research
sample based on FinTech companies’ distribution by country should be perceived as a
source of possible uncertainty. In the future, it would be interesting to study the perception
of global payment system competitiveness factors, taking into account the regional aspect
of financial companies’ operations.

Nevertheless, the study managed to analyze the perception of FinTech innovation
implementation by new market participants and offer a simple economic-mathematical
approach to the interpretation of factors affecting the global competition of payment
systems. The approach is recommended when developing a competitive market strategy
for FinTech companies wishing to achieve a high competitive position.

The findings obtained may be of interest to specialists and researchers dealing with
the dynamics of competition in the global payment business, payment innovations, or the
convergence and transformation of the payment industry. The proposed approach is also
expected to contribute to the development of interdisciplinarity and expand the range of
contact points of the journal’s readership from related fields.
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