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ABSTRACT

The aim of the article is to identify the relationship between the level of regulation of various
segments of the FinTech industry and the level of development of this sector. To address this
research problem, the paper analyses the scope of regulation in 14 segments of the FinTech sector,
and based on that, develops the FinTech Regulation Index for the individual European Union
countries. Then, the paper uses this index to examine if there is a relationship between the level
of regulation and the level of FinTech development in the various European Union countries.
The econometric analysis confirmed the initial hypothesis that there is a significant relationship
between the level of FinTech sector regulation and the level of its development.

JEL Classification: G2, G23

Keywords: FinTech, FinTech Regulation Index, digital innovations.

1. INTRODUCTION

Already a few years ago, the European Union noticed significant changes in the financial
sector due to the digitalisation of financial services. Supervisors and regulators have been facing
the challenge of regulating the FinTech sector and the various segments of finance supported
by new technologies (Lehmann, 2020). Additionally, new market players and the possibility
of operating in a single financial market in the EU present significant challenges in applying
the same rules to the same activities. However, when analysing changes that have taken place
in the environment of financial institutions, it can be observed that technology is developing
exponentially, whereas the same cannot be said about the legislative process. The dynamics of
technological change overtakes the regulatory process despite the fact that it is very advanced in
the financial system. The uneven development of these two areas can lead to a risk of hampering
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innovation. Moreover, innovations in the FinTech sector pave their way through the maze of
regulations and unregulated areas (Kasiewicz & Kurklinski, 2018).

Undoubtedly, new technologies in the banking market have enabled the dynamic development
and growth of interest in digital finance, which responds to the needs and preferences of financial
market participants. Digital finance encompasses a wide range of products, applications, processes
and business models that changed the way financial services are delivered to customers, and the
FinTech sector exerts a significant impact on the development of the financial market. There is
a need for significant changes in the regulation of the FinTech sector and the effectiveness of
regulatory implementation. This is also an important issue for market regulators (Restoy, 2021).
Most often, FinTech market regulation is dedicated to the payments segment (Khiaonarong &
Goh, 2020), but this paper presents a broader approach that addresses a regulatory impact in the
various segments of FinTech activities.

The paper presents the authors’ attempt to identify the relationship between the regulation
level of various segments of the FinTech industry and the development level of this sector in the
European Union countries. The authors’ analysis on the level of regulation of the FinTech sectors
was based on data obtained from the World Bank database. It covers the level of regulation in
more than 200 countries around the world until mid-2021. Additionally, the level of fintechisation
was determined based on the Findexable database, which contains information about more than
11,000 FinTech companies.

2. LITERATURE REVIEW

Numerous banking regulations, poor confidence in financial institutions as well as
conservatism of traditional banks have enabled the emergence and rapid development of new
players in the financial market. Those entities propose a personalised offer in order to meet
the needs of the modern customer of financial products and services. Solutions based on new
technologies most often focus on providing services using the internet and mobile devices.

Recently, the concept of financial technology (FinTech) has attracted extensive attention
from international organisations and regulators, in particular, as regards the ways to achieve
a “win-win” situation between financial institutions’ FinTech innovation and effective regulation
(Yueling et al., 2021). In legal and regulatory debates on issues related to regulatory regimes,
the FinTech sector is increasingly mentioned in terms of the need for regulatory changes that
could replace the traditional approaches to systemic risk and financial stability regulatory models
(Saule, 2020). Effective financial regulation is clearly crucial to innovation and the future
success of the financial services industry and, specifically, the FinTech sector (Treleaven, 2015).
However, regulating the FinTech sector presents significant challenges. The rapidly evolving
technological landscape poses challenges for financial regulators, which are already facing the
need to address a broader set of regulatory objectives and policy priorities (Bromberg et al.,
2017). Digital innovations are created very quickly, along with emerging activities of new players
in the financial market. This leads to the situation when regulators need to change their approach
to regulating the financial sector towards a new model of regulation that takes into account digital
finance (Douglas et al., 2017).

The European Commission noticed a significant impact of the FinTech sector on traditional
finance. For this reason, it adopted in March 2018 an action plan for the FinTech sector to support
a more competitive and innovative European financial sector (European Commission, 2020).
Initiatives taken by European authorities aim to enable the rapid initiation of innovative digital
financial solutions across EU countries. Digital innovation also generates various risks. Therefore,
the main objective of creating a safe, single, innovative and digital banking market in the EU is to
ensure consumer protection and enhance financial stability. Digital innovation brings significant
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benefits, both to consumers and businesses, as well as to financial institutions, by enabling greater
access to financial services. It also fosters the elimination of national barriers and leads to dynamic
growth in the European single market, especially in the e-banking, money transfer, social lending
and personal finance sectors.

The Digital Finance Strategy is a new digital roadmap based on a new plan of cooperation
with FinTech towards a more competitive innovative European financial sector (European
Commission, 2018). In recent years, the financial sector has become the largest user of digital
technologies, but it is also a major source of digital innovation.

FinTech entities very often provide their services in one or more financial sectors. Therefore,
they should not be fully regulated like credit institutions. Nevertheless, it is worth bearing in
mind that these new actors create new services and processes that may not have been subject to
supervision and regulation so far. A lack of control of such entities may not only lead to inadequate
consumer protection in the financial market but also threaten the stability of the financial sector
(Chen et al., 2019)!. In this context, it is worth considering measures aimed at bringing new
innovative business models, especially FinTech companies, under regulation and supervision.

The EU encompasses many economies and may therefore have different regulatory
approaches to innovative solutions. National supervisors should cooperate with each other so
that the approach to regulation is uniform in each EU country. The European Commission is
therefore seeking to set a clear and consistent direction for authorisation requirements for FinTech
companies. This direction will encourage the setting of common FinTech standards and solutions.
The preferred approach is to develop global operating standards. One of the first challenges for
the financial sector in this respect was the implementation of the Payment Services Directive 2
(PSD 2 Directive). It was based on global collaboration between banks and FinTech companies.
As part of it, banks had to create and open appropriate communication channels to enable FinTech
companies to provide their services based on access to payment accounts held by banks. To
assist national supervisors, an innovation-friendly environment is being created in cooperation
with national coordinators/innovators. Such environments are innovation hubs and regulatory
sandboxes (EBA, 2017)>. Therefore, creating the conditions for innovative business models in the
EU using innovation coordinators is necessary.

The rapid growth of the FinTech market has created numerous challenges for market regulators
and supervisors. The FinTech sector has the potential to significantly impact the stability of
the financial system and its safety, especially in the context of cyber-attacks. Following the
2007-2009 financial crisis, numerous legislation acts had an impact on the perception of banking
sector stability. However, the widely highlighted lack of regulation of FinTech activities could
lead to significant stability problems of the financial sector as a whole. The European Commission
and supervisory authorities recognise the rapidly growing FinTech sector and attempt to identify
possible risks emerging from it.

The direction of change that eliminates the risks associated with financial innovation is one
that ensures consumer protection and attention to financial stability. The quality of law or even
the lack of it in terms of consumer protection, such as in crowdfunding and community lending,
should also be improved. There is also a need for legislative acts to ensure that financial stability
is strengthened alongside the development of financial innovation. The European Parliament has
therefore called on regulators and supervisors to continuously monitor the impact of digitalisation
on the competitive situation in all key segments of the financial sector.

I Research shows that some start-ups can negatively impact financial sustainability, see more: Chen et al. (2019).

2 “Innovation hub” refers to an institutional arrangement in which regulated and unregulated entities (e.g. unlicensed companies) establish

a relationship with a competent authority to share information, views, etc. and to obtain clarification on the compliance of business models with
the legal framework or regulatory or licensing requirements (i.e. individual guidance for companies on the interpretation of applicable regulations).
“Regulatory sandboxes” provide financial institutions and non-financial companies with a controlled space where they can test innovative FinTech
solutions with the support of an authority for a limited period of time, and thus validate and test their business models in a secure environment.
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Technological innovation in financial services is evolving rapidly and there are and will
continue to be opportunities and threats to financial stability that regulators and supervisors should
pay close attention to. Risk analysis is particularly important because many financial innovations
have yet to be tested in a full financial cycle, and decisions taken at this early stage can be the
basis for maintaining stability in the whole financial sector. Currently, any assessment of the
impact of the FinTech sector on financial stability is difficult due to the very limited availability of
official data, which is very often only held by the private sector. The lack of access to data and the
lack of regulation of the FinTech sector, which has been very often mentioned in many opinions
of researchers and practitioners, implied a request by G20 countries to the Financial Stability
Board (FSB) to formulate a report on regulatory and supervisory issues in the development of
the FinTech sector and its impact on financial stability. The FSB has identified three key areas in
international cooperation: operational risk management, cyber threat analysis, macroeconomic
risk monitoring. The FSB emphasises the role of international cooperation in the regulation and
supervision of the FinTech sector, which will reduce the risk of regulatory fragmentation or
divergence (Kobza, 2019). Both the European Parliament and the European Council called on the
European Commission to prepare a legal framework. The framework:

a) will be more oriented towards the development of the FinTech sector;

b) will be open to digitalisation;

¢) and will create an environment where innovative FinTech services and solutions can be
rapidly deployed across the EU member states.

The aim of this framework is to achieve the economies of scale of the single market without
undermining financial stability or weakening consumer and investor protection (European
Commission, 2018). The European Commission’s plan provides an overview of initiatives and
an action plan for the development of the FinTech sector in the EU countries. The European
Commission has also proposed a plan to support the introduction of financial innovation into the
financial sector in order to make the financial sector safer and more resilient and to create
the conditions for the spread of innovative business models across the EU.

The increasing area of FinTech companies’ activity leads to the establishment of research teams
operating alongside institutions that form a financial safety net at the national and international
levels. The European Banking Authority (EBA) has identified the following challenges facing the
financial market as a result of the emergence of technological innovation (EBA, 2018b):

* consumer protection,

* prudential risk analysis,

« impact of the FinTech sector on the business models of financial institutions,
+ creation of regulatory sandboxes,

« impact of technological innovation on the resolution of credit institutions.

The EBA is particularly focused on consumer protection in the financial market. Digitalisation
of financial services leads to the exposure of financial institutions and their customers to cyber-
attacks. As a result, financial institutions incur an increasing cost to protect their consumers
against the risks associated with the growth of the internet. The scale of the financial institutions’
operations enables them to work continuously on their security system and to cover costs related
to this work. FinTech companies very often do not possess significant capital and have not
significant capital expenditures related to security systems and consumer protection. As a result,
FinTech companies may have a considerable problem with proper consumer protection. It is
therefore a very important task to identify and mitigate prudential risks.

The lack of regulation of the FinTech sector specifically encourages entities concerned to create
a regulated space for the development of financial innovation. FinTech companies are relatively
young entities that are very often unregulated. Therefore, it is difficult to obtain financial data
on their activities. As a result of the aggressive expansion of FinTech companies in the financial
market, the amount of analysis of this market in the literature increases. However, due to the lack
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of statistical data, their analysis is a challenge (Yinqiao et al., 2017). The reason for this is that it is
a very innovative, young sector which is difficult to quantify. Solving supervisory problems which
are difficult or practically impossible to quantify with the application of quantitative methods can
be considered not only a fundamental regulatory mistake but also an idea that creates barriers
for traditional banks and prevents them from doing their business (Koles$nik, 2017). Therefore,
the shape of regulation (in particular, its stringency) is very important, which, together with ICT
innovations, will determine the future development of the banking sector — see Table 1 (O’Brien
& Keith, 2009). The market regulator/supervisor can directly verify either the idea could exist
in the market within the regulatory framework already implemented or the solution will require
regulatory adaptation (Marchewka-Bartkowiak, 2018).

Table 1.
Scenarios for the banking future depending on the stringency of supervisory regulation and ICT innovation

Stringency of supervisory regulation

Specification
High Low
new technologies widely used elimination of technological and regulatory
rapid by supervisors in both. regulatory barriers, which leads to the appearance of
and day-to-day operations a global market based on self-regulation
ICT and good practice
innovation
strong emphasis on safety steady emergence of transnational markets
slow rather than development of new based on self-regulation and good practice

technologies or products

Source: Kolesnik (2017).

A number of studies indicate that, depending on the actors that implement new technologies
in the financial world, they comply with or significantly violate rules/regulations (Dermot, 2021).
An important challenge for the financial market is the fact that there is no single approach to
methods of regulation of the FinTech sector. Everything depends on the approach of the national
regulator (Yesha, 2020).

3. METHODOLOGY, DATA AND RESULTS

Due to the rapid growth of FinTech companies and their wide range of activities, national
financial market regulators/supervisors approach the regulation of the various FinTech segments
in different ways. In line with the World Bank’s methodology and based on the Global Fintech-
enabling regulations database, the FinTech sector was divided into 14 tiers. This division is in line
with the division of the FinTech sector proposed, among others, by Ehrentraud et al. (2020):

* Anti-money laundering — regulations and rules related to anti-money-laundering/combating
the financing of terrorism,

* CBDC - includes those that are actively working on understanding the feasibility of the
economics and technology surrounding Central Bank Digital Currencies,

* CDD — Community-Driven Development (CDD) programmes operate under the principles of
transparency, participation, local empowerment, demand responsiveness, greater downward
accountability, and enhanced local capacity,

* Cryptocurrency — very few have issued regulations on cryptocurrencies; there are, however,
guidelines on their use as outlined below,
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* Cybersecurity — regulations and rules as related to cybersecurity,
* Equity crowdfunding — regulations or guidelines in this regard,

+ P2P,
« Data protection — includes laws and regulations relevant to the security and transmission
of data,

+ Digital banking — the treatment of digital-only banks as part of the regular bank licence or as

a separate entity in the banking system,

+ Digital ID — includes those that currently have digital ID systems and regulations surrounding
them,

» Electronic money — highlights the ability to conduct electronic transactions including the
ability to use debt-like instruments, i.e. so called e-money,

* Electronic payments/transactions,

» Innovation facilitators — typically, innovation facilitators are one of three types: innovation
hub, regulatory sandbox and regulatory accelerator,

* Open banking — regulation that allows a bank to share customer data with customers’ consent
and in their interest.

In view of more and more emerging technological innovations in the banking sector, one
can also observe an increasing number of entities applying for a licence granted by the national
authorities responsible for licensing entities in the financial market. Therefore, an important
challenge is the licensing of new entrants by national authorities but also the sealing of regulations
already in place. In order to ensure the full transparency of the research conducted, the authors
based their study on the level of regulation examined by the World Bank. The information
collected focuses primarily on legislation and regulations implemented, but also includes related
guidelines where relevant. These are laid out in a searchable, easy-to-use format. The database
covers country treatments of two foundational regulations such as anti-money laundering and
countering financial terrorism and the rules to combat cybercrime as well as regulations specific
to FinTech business models such as digital banking and cryptoassets and marketplace lending
(World Bank, 2022).

The analysis of the level of regulation in selected financial market segments varies according
to the level of development of the regions under analysis. It is also worth noting that several
segments around the world are significantly regulated and some are not sufficiently regulated by
national supervisory authorities. Significantly regulated FinTech sectors are:

* Digital banking — 197 countries have regulated this sector, 1 country has not,

* Anti-money laundering — 194 countries have regulated this sector, 4 countries have not,
* E-money — 178 countries have regulated this sector, 20 countries have not,

* Cybersecurity — 173 countries have regulated this sector, 25 countries have not.

There are also areas of FinTech that are materially unregulated as regards the conduct of
business. These are primarily sectors related to the cryptocurrency market (only 25 countries have
regulations in this area, 173 do not have them) and the sector of digital currency of central banks
— CBDC (54 countries have regulations in this area, while 144 do not have them). It is also worth
noting that financial market regulators are sceptical about supporting innovation implementation
processes in a regulated environment — through, among other things, an innovation hub and
a regulatory sandbox (75 countries have regulations, while 123 do not have them).

Creating a regulated environment for digital innovations in the financial market is particularly
important. Unlike traditional financial innovation implementation centres, which provide legal
advice on demand, the regulatory sandbox approach usually involves a prior application process
with the regulator/market supervisor. A company — usually a FinTech company applying to
participate in a regulatory sandbox — must meet numerous criteria set by the sandbox developer.
The undoubted advantage of the regulatory sandbox is that both regulated entities (financial
institutions) and unregulated entities (e.g. start-ups) can participate in it. Additionally, a regulatory
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sandbox can address supervisors’ challenges to improve consumer protection in the financial

market. Benefits of participating in a regulatory sandbox are:

» shortening the process of introducing innovations into the market,

* enabling FinTech companies (mainly start-ups) to access funding more easily,

+ allowing more services to be tested,

* enabling cooperation between the supervisor and a FinTech company on the application
of consumer protection safeguards to the financial service offered.

Despite the many differences between the regulatory sandboxes in use, the EBA’s report
indicates that they also have many features in common, among others (EBA, 2018a):

+ they are aimed at the entire FinTech sector,
+ they are open to both large, regulated institutions and unregulated start-ups,
+ they have virtually the same goals.

Based on data from the above mentioned database, the paper proposes an Index of FinTech
Regulation based on three scores: a regulated segment is attributed 1 point, unregulated but
not banned one — 0.5 points, not regulated — 0 points. Based on this index, it is possible to
identify countries that have a very restrictive and intensive regulation of their FinTech sectors
(e.g. Estonia, Lithuania, Malta) and countries that are less determined in regulating their FinTech
sectors (e.g. Slovenia). Figure 1 presents the results of the above-mentioned index for each EU
country. Analysing various FinTech segments, the most heavily regulated FinTech areas are: anti-
money laundering, CDD, cybersecurity, data protection, digital banking, electronic payments/
transactions and open banking, while the least regulated are cryptocurrencies and CBDC.

Figure 1.
FinTech Regulation Index in the EU countries in 2021 (in points)
14
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Source: Own presentation based on the World Bank database — Global Fintech-enabling regulations database.

EU countries also show variation in the level of regulation of the FinTech sectors. Countries
such as Slovenia, Romania, Luxembourg, Ireland, Greece or Bulgaria can be considered
moderately focused on FinTech regulation, while Estonia, Lithuania and Malta belong to leaders
in terms of FinTech market regulation. Within the EU’s single financial market, different levels of
the sector regulation can significantly affect safety of the market. A remarkable level of FinTech
market regulation in Baltic countries (Estonia and Lithuania) can be linked to the large number
of players operating in these markets. In Lithuania, the rapid increase in the number of FinTech
companies was a result of Brexit, after which FinTech companies from the UK wishing to
continue operating in the EU single market had to apply for a licence in one of the EU member
states. Lithuanian regulations are characterised by both fast procedure for obtaining a licence and
preferential tax arrangements.
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4. THE IMPACT OF REGULATIONS
ON THE FINTECH SECTOR DEVELOPMENT

Indicative capture of the FinTech sector is a significant challenge, primarily due to the
continuous nature of change in this sector as well as the relatively short lifespan of financial
market players. Therefore, the literature review noted several indices used to classify the sector.
One of the most common FinTechisation indices is a group of indicators covering the entire
FinTech system proposed by global company Findexable. It is a digital platform that allows
investors to get an up-to-date assessment of the level of the FinTech sector development in a
single country as well as in major financial centres of the world. A competitive advantage of this
database is manifested, among other things, in the real and up-to-date analysis of the changing
components of the FinTech sector. The main objective of the Global Fintech Index database
(GFI) is to increase the capacity and transparency in the global financial system focused on the
implementation of financial innovation. Within that index, several factors have been identified
that indicate its main features:

* neutrality — a strictly proprietary algorithm generates a real-time ranking which is not subject
to change by an expert group,

» reality — the report is generated in real time, allowing an up-to-date assessment of the financial
market situation and the level of innovation development of this sector,

» scale of activity — the index covers the entire developed financial market (global), which
enables a comparative analysis between countries and cities,

* wide range of data provided by authorities analysing the role and scale of innovation
implementation in the financial system.

FinTech companies have an extensive impact on the global financial system and the global
economy. They help to access financial services in emerging markets and facilitate the transfer of
money and international exchange. FinTechs are perceived as the ‘heart’ of digital technology in
the financial world. They enable better communication between countries and regions and reduce
the dependence on traditional financial institutions. Therefore, it is important to analyse and
classify countries in terms of their FinTech sector development. Accordingly, different FinTech
indices have been proposed in the financial world, such as the Global Fintech Index proposed
by Findexable, a global data and analytics company. The index ranks the FinTech ecosystem
across more than 200 cities and 60 countries, examining the activities of more than 7,000 FinTech
companies. Figure 2 presents this index for the EU countries. Based on this index, Sweden, the
Netherlands, Germany and Lithuania can be identified as the leaders in implementing innovations.
On the other hand, there are countries that are the least successful in implementing innovations,
such as Croatia, Greece and Slovakia.

The next step was to compute the correlation between the FinTech Development Index
(Figure 2) and the FinTech Regulation Index (Figure 1). The results are presented in Model 1,
which demonstrates a significant relationship between the analysed variables.
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Figure 2.
FinTech Development Index in the EU countries in 2021 (in points)
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Source: Own presentation based on Findexable: The Global Fintech Index database.

Model 1

Least squares approximation, observations used: 1-26

Dependent variable (Y): FinTech Development Index

Factor Standard error t-Student p-value

const —15.5119 5.72810 —2.708 0.0123 okl
Regulation index 1.86881 0.504218 3.706 0.0011 SRS
Arithmetic mean of dependent  5.620000 Standard deviation of 3.451299
variable dependent variable
Residual sum of squares 189.3863 Standard error 2.809109
Coefficient of determination 0.364020 Adjusted R-square 0.337521
(R-square)
F(1, 24) 13.73705 P-value for F-test 0.001103
Logarithm of reliability —62.70640 Akaike information criterion ~ 129.4128
Bayesian information 131.9290 Hannan-Quinn information 130.1374

criterion

criterion
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The results of the analysis are also presented in Figure 3, which allows for a number of
observations:

+ the Baltic countries have the most developed, but also most regulated, FinTech sectors (apart
from Latvia, which has a number of reputational problems in the financial industry),

» the Netherlands and Germany have highly developed FinTech sectors with relatively strong
regulations,

+ there is a group of countries with relatively strong regulations but low development of the
FinTech sector, which illustrates the need for future research on factors stimulating financial
innovations,

* however, the least regulated countries have on average the lowest level of development of
their FinTech sector.

Figure 3.
Correlation between the FinTech Development Index and the FinTech Regulation Index in 2021

FinTech index vs. regulation index (with linear regresion)
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Source: Own calculation.

5. CONCLUSION

The European Commission and regulators, noting the rapidly growing FinTech sector,
try to identify possible resultant risks in this sector in terms of digital inclusion (EBA, 2019;
Vives, 2017; FSB, 2017). Therefore, they recommend the implementation of good practices that
contain, among others, more effective consumer protection as well as the creation of a regulated
environment conducive to the implementation of technology-based solutions such as regulatory
sandboxes and innovation hubs (EBA, 2018b). New players in the financial market cannot be
characterised by a high level of public trust in their solutions, which can lead to deterioration
of digital inclusion and a decrease in the level of financial market safety. Therefore, regulatory
sandboxes can be perceived as an innovative ex-ante regulatory impact assessment tool
(Marchewka-Bartkowiak, 2019). Nonetheless, new regulatory initiatives for the FinTech sector
are particularly important, although the rapidly growing financial sector compounds the difficulty
with creating new legislation.
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Given the significant challenge in implementing financial sector regulation, the EBA has
proposed that existing laws/directives on regulatory requirements should also include guidelines
and recommendations for the financial sector that could provide a basis for changes in subsequent
implemented regulatory requirements. Therefore, the regulation index contains not only ,.hard
regulations” such as the PSD 2 Directive but also ,,soft regulations” which are based on guidelines
and recommendations issued by regulatory authorities. National regulators, noting the dynamic
digitalisation process in society and the difficulty with clear identification and classification of
digital innovations in the banking sector, target their regulatory activities at the areas of modern
technology, innovation and cybersecurity. An example might be the Polish Financial Supervision
Authority, which decided to publish in 2019 the Digital Supervision Agenda, which contains
a roadmap for its digital innovation activities and initiatives. The document presents four thematic
areas and directions of the FSA’s activities in terms of new technological and business phenomena
in the financial market and the need for digital transformation (KNF, 2019). These areas include:
* new developments in the financial market,

» supporting FinTech,
* cybersecurity,
+ electronic government.

Regulating the FinTech sector is a significant challenge. Constant changes in its business models
and significant innovativeness hinder the implementation of effective legal regulations. National
regulatory authorities implement financial regulations related to the dynamic development of new
technologies to a varying degree and extent. When analysing the level of FinTech regulation in
EU countries, segments like payments and open banking can be assessed as significantly regulated
ones. On the other hand, the direction and scale of regulation in other segments of digital finance
— e.g. cryptocurrencies and CBDCs — have not yet been clearly defined by EU countries. This
indicates the need for significant changes in the approach of national regulators to the dynamics of
implementing regulatory changes and the necessity to accelerate work in this area.

The paper proposed and analysed the FinTech Regulation Index for the EU countries, based on
the World Bank data. The index allowed for researching the relationship between the regulatory
attitude and the development of the FinTech sector in the EU countries. The empirical analysis
allowed for detecting a significant correlation between these variables, which may contribute to
the discussion on the impact of the level of regulation on the development of digital innovation
and, more broadly, on financial market stability and growth. Moreover, an additional problem has
been identified. The objective of the EU regulators to set the same rules for the same activity in
the EU single market may not be implementable due to different approaches of national regulators
to their FinTech sectors.

The significant relationship between the FinTech Development Index and the FinTech
Regulation Index illustrates the important role of supervisors and regulators in ensuring safety
of the rapidly growing FinTech sector. The research shows a special role of Baltic states (Estonia
and Lithuania) in the digitalisation of the banking sector. The increasing number of players and
innovative solutions being implemented in these countries and the level of financial market
regulation may set the future direction of change for other countries. It should be noted that the
context of the single financial market within the EU plays an important role in the development of
this market. Therefore, the FinTech Regulation Index proposed by the authors allows for analysing
the level of regulatory advancement in a country and indicates its relationship with the level
of FinTech sector development. The FinTech Regulation Index and the FinTech Development
Index are significantly correlated. This indicates a very high level of regulation due to the rapid
development of the FinTech sector in the EU countries. Nevertheless, it is also possible to identify
countries that have a high level of FinTech regulation and a relatively low FinTech Development
Index (Malta, Belgium and Portugal) and countries that have a low level of FinTech regulation
and a relatively high FinTech Development Index (Finland, Ireland, Luxembourg).

© 2023 Authors. This is an open access article distributed under the Creative Commons BY 4.0 license (https://creativecommons.org/licenses/by/4.0/)

10.7172/2353-6845.jbfe.2023.1.3



Radostaw Ciukaj, Mateusz Folwarski ® Journal of Banking and Financial Economics 1(19)2023, 44-56 5t

oL

Funding

The publication was financed from the subsidy granted to Cracow University of Economics
(20/EFB/2021/POT).

References

Bromberg, L., Godwin, A., & Ramsay, I. (2017). Fintech sandboxes: Achieving a balance between regulation and innovation
(University of Melbourne Legal Studies Research Paper No. 767). Journal of Banking and Finance Law and Practice,
28(4), 314-336.

Chen, M., Wu, Q., & Yang, B. (2019). How valuable is FinTech innovation? Review of Financial Studies, 32(5), 2062-2106.
https://doi.org/10.2139/ssrn.3106892

Dermot, H. (2021). The politics of FinTech: Technology, regulation, and disruption in UK and German retail banking. Public
Administration, 99(4).

Douglas, W. A., Janos, B., & Ross, P. B. (2017). FinTech, RegTech, and the reconceptualization of financial regulation.
Northwestern Journal of International Law & Business, 37(1).

EBA. (2018a). Report. FinTech: Regulatory sandboxes and innovation hubs. ESMA, EBA, EIOPA.

EBA. (2018b). The EBA's FinTech roadmap conclusions from the consultation on the EBA’S approach to financial technology.
European Bank Authority. https://www.eba.europa.eu/eba-publishes-its-roadmap-on-fintech

EBA. (2019). Consumer trends report 2018/2019.

Ehrentraud, J., Ocampo, D. G., Garzoni, L., & Piccolo, M. (2020). Policy responses to Fintech: A cross-country overview. BIS.

European Commission. (2018). FinTech Action plan: For a more competitive and innovative European financial sector. https://
eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52018DC0109

European Commission. (2020). Digital finance. Retrieved July 1, 2020.
https://ec.europa.eu/info/business-economy-euro/banking-and-finance/digital-finance en

European Parliament. (2017). Report on FinTech: The influence of technology on the future of the financial sector (2016/2243(INI)).
Committee on Economic and Monetary Affairs. https://www.europarl.europa.eu/doceo/document/A-8-2017-0176_EN.html

FSB. (2017). Financial stability implications from FinTech. Supervisory and regulatory issues that merit authorities’ attention.
Financial Stability Board. https://www.fsb.org/2017/06/financial-stability-implications-from-fintech/

Kasiewicz, S., & Kurklinski, L. (2018). Zagrozenia klienta w modelu bankowosci cyfrowej. In Diagnoza stanu badan nad
ochrong klientow rynku ustug bankowych w Polsce (pp. 111-123). Rzecznik Finansowy.

Khiaonarong, T., & Goh, T. (2020). FinTech and payments regulation: An analytical framework. Journal of Payments Strategy
& Systems, 14(2). https://doi.org/10.2139/ssrn.3630158

KNF. (2019). Cyfrowa agenda nadzoru.

Kobza, M. (2019). FSB: FinTech nie zagraza stabilnosci finansowej, ale wymaga regulacji. Retrieved October 10,2022. https://www.
obserwatorfinansowy.pl/tematyka/rynki-finansowe/fsb-fintech-nie-zagraza-stabilnosci-finansowej-ale-wymaga-regulacji/

Kolesnik, J. (2017). Piaskownica regulacyjna jako akcelerator innowacyjnosci w polskim systemie bankowym. Prace Naukowe
Uniwersytetu Ekonomicznego we Wroctawiu, (475).

Lehmann, M. (2020). Global rules for a global market place? — Regulation and supervision of Fintech providers. Boston
University International Law Journal, (38). https://doi.org/10.2139/ssrn.3421963

Marchewka-Bartkowiak, K. (2018). Nowe rozwigzania regulacyjne — RIA, sandbox, compliance, RegTech — w §wietle procesu
“inflacji prawa finansowego. Studia BAS, 1(53). https://doi.org/10.31268/StudiaBAS.2019.04

Marchewka-Bartkowiak, K. (2019). Regulacyjne srodowisko testowe (regulatory sandbox) — doswiadczenia i perspektywy.
Studia BAS, 1(57). https://doi.org/10.31268/StudiaBAS.2019.04

O’Brien, R., & Keith, A. (2009). The geography of finance: After the storm. Cambridge Journal of Regions, Economy and
Society, (2). https://doi.org/10.1093/cjres/rsp015

Restoy, F. (2021). Fintech regulation: How to achieve a level playing field.

Saule, T. O. (2020). Dealing with disruption: Emerging approaches to Fintech regulation. Washington University Journal of Law
& Policy, (61). https://doi.org/10.1093/0s0/9780198845553.003.0004

Treleaven, P. (2015). Financial regulation of Fintech. Journal of Financial Perspectives, 3(3).

Vives, X. (2017). The impact of fintech on banking. European Economy.

Wordl Bank. (2022). Global Fintech-enabling regulations database.
https://www.worldbank.org/en/topic/fintech/brief/global-fintech-enabling-regulations-database

Yesha, Y. (2020). Fintech and international financial regulation. Vanderbilt Journal of Transnational Law, (1109).

Yinqiao, L., Spigt, R., & Swinkels, L. (2017). The impact of FinTech start-ups on incumbent retail banks’ share prices. Financial
Innovation.

Yueling, X., Haijun, B., Wenyu, Z., & Shuai, Z. (2021). Which financial earmarking policy is more effective in promoting FinTech
innovation and regulation? Industrial Management & Data Systems, 121(10). https://doi.org/10.1108/IMDS-11-2020-0656

© 2023 Authors. This is an open access article distributed under the Creative Commons BY 4.0 license (https://creativecommons.org/licenses/by/4.0/)

DOI: 10.7172/2353-6845.jbfe.2023.1.3



O

Radostaw Ciukaj, Mateusz Folwarski ® Journal of Banking and Financial Economics 1(19)2023, 44-56 3

ANNEX
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gg 9 2 % >\§ E 5 3 By E5% 5 g 2
£2 & 2 &= 2 E2 . s &5 5 B2 SEE 3= 3§
28 8 & & &8 8 & & B mE =Ef 8 &
Austria 1 0 1 0 1 1 1 1 1 1 1 1 1 1
Belgium 1 0 1 0 1 1 1 1 1 1 1 1 1 1
Bulgaria 1 0 1 0 1 05 05 1 1 1 0 1 1 1
Croatia 1 0 1 1 1 05 05 1 1 1 1 1 0 1
Cyprus 1 0 1 0 1 05 05 1 1 1 1 1 1 1

Czech
Republic 1 0 1 0 1 1 05 1 1 1 1 1 0 1
Denmark 1 1 1 0 1 1 1 1 1 0 1 1 1 1
Estonia 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Finland 1 0 1 0 1 1 1 1 1 1 0 1 1 1
France 1 1 1 0 1 1 1 1 1 1 0 1 1 1
Greece 1 0 1 0 1 1 0 1 1 1 0 1 1 1
Spain 1 1 1 0 1 1 1 1 1 1 0 1 1 1
Netherlands 1 1 1 0 1 1 1 1 1 1 0 1 1 1
Irland 1 0 1 0 1 05 05 1 1 0 1 1 1 1
Lithuania 1 1 1 0 1 1 1 1 1 1 1 1 1 1
Latvia 1 0 1 0 1 05 05 1 1 1 1 1 1 1
Luxemburg 1 0 1 0 1 05 05 1 1 1 0 1 1 1
Malta 1 0 1 1 1 1 05 1 1 1 1 1 1 1
Germany 1 1 1 0 1 1 1 1 1 1 0 1 1 1
Poland 1 0 1 0 1 05 05 1 1 1 1 1 1 1
Portugal 1 0 1 0 1 1 1 1 1 1 1 1 1 1
Romania 1 0 1 0 1 0.5 05 1 1 1 0 1 1 1

Slovak
Republic 1 0 1 0 1 1 1 1 1 1 1 1 0 1
Slovenia 1 0 1 0 1 0 0 1 1 1 1 1 0 1
Sweden 1 1 1 0 1 0 1 1 1 1 1 1 1 1
Hungary 1 0 1 0 1 1 1 1 1 1 0 1 1 1
Italy 1 1 1 0 1 1 0 1 1 1 0 1 1 1
Total 27 9 27 3 27 21 19 27 27 25 16 27 23 27

legislation 1
unregulated but

not prohibited 0.5

no legislation
identified 0
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