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ABSTRACT
Objective: The objective of the article is to show the relationship between the grow-
ing role of the financial sector and economic development in the context of the 4
Industrial Revolution (4IR).
Research Design & Methods: The article uses linear ordering based on the standard-
ized sums method. It allowed for the construction of a synthetic indicator of the finan-
cialisation of the economy. The values of this indicator were compared with the GDP
growth rate of selected countries.
Findings: Studies have shown that, for the countries with the highest economic devel-
opment level, there is no reason to say that too high level of development in the finan-
cial sector slows down their economic growth. Instead, it turned out that the develop-
ment of the financial sector, which is detrimental to economic growth, occurs in coun-
tries in transition and those with an average economic development level. There the
level of financialisation of the economy is lower.
Contribution & Value Added: The study was carried out on a large group of countries
with different economic development levels, making it possible not only to draw gen-
eral conclusions but also to address individual countries’ specificities.
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INTRODUCTION

The modern industrial revolution is a natural process that progresses due to technological
achievements to date that have emerged in social and economic systems. It is called the
fourth industrial revolution (4IR). The first industrial revolution used water and steam to
mechanize production. The second industrial revolution used electrical energy to create
mass production, assembly lines, and labour division. The third industrial revolution, in
turn, involved the development of semiconductors, information technologies (ITs), and
personal computers. The new fourth technological revolution is based de facto on the
technologies and infrastructure developed in the third phase of the process but uses them
in a completely new way, one in which technologies become an integral part of the daily
functioning of societies and economies (Liu, 2017). Although Schwab and Davis (2018)
point out that we are only in its initial phase, the advanced virtualization and digitization
have caused unprecedented social and economic changes.

The financial sector is considered to be most affected by innovation (Karabay & Cagil,
2017). The growing dependence of financial market players on complex financial innova-
tions is characteristic of the recent universal financialisation trend. In particular, it contrib-
utes to changes in financial services technology, trading of financial instruments, infor-
mation transfer, financial risk perception, and the role of financial intermediation (Bilan et
al., 2019). The causes of this process are known, but the effects are not clearly assessed.
The experience of various economies, especially in the global financial crisis, casts doubt
on the validity of using controversial technological solutions in the financial sector. There-
fore, it raises a question about the strength and direction of the financial market’s impact
on the real economy. Does the financial sector stimulate economic growth by nature or
only under certain conditions, which may concern the level of economic development or
the financial sector’s maturity and innovation?

The pursuit of answering this research question leads to the realization of this ar-
ticle’s primary objective: to show the relationship between the financial sector’s grow-
ing role and its negative impact on the real economy. This research problem will be
conducted based on the analysis of a broad group of countries with different economic
development levels. First of all, the importance of technological progress in the devel-
opment of financial markets is presented and the relationship between the financial
market and economic development. In the analytical part we use linear ordering tool
based on normalized sums and simple panel regression.

LITERATURE REVIEW

Industrial Revolution and the Financial Sector

The term fourth industrial revolution (4IR) was first used in the Schwab publication (2016)
to describe the next phase of the impact of emerging modern technologies on all areas of
human activity in the early 21st century. As the name suggests, it is already another revo-
lution taking place in society’s systems, gradually changing the complex realities between
man and technology and transfers that result in a new way of acting and functioning
(Philbeck & Davis, 2019). Three fundamental planes are identified as the source of the
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driving forces behind today’s dynamic technological changes, among which the most im-
portant is digitalization (Schwab, 2016): 1) the physical plane (advanced robotics, autono-
mous vehicles, 3D printers, new materials), 2) the biological plane (biotechnology, neu-
roethology, genomics), 3) the digital plane (artificial intelligence, the Internet of Things,
Blockchain, digital clouds, big data, virtual reality).

As a kind of universalism, it is assumed that the technological revolution has affected
virtually all social and economic life areas. Literature is becoming increasingly rich in stud-
ies on the impact of this revolution on economic growth and sustainable development
(Lucas, 2009; Davis & Sener, 2012), foreign trade (Bloom et al. 2016; Rymarczyk, 2020),
international relations (Philbeck & Davis, 2019; Rymarczyk, 2020) and the financialisation
of the economy (Kimani et al., 2019). It is not easy to talk about these areas separately. It
is evident that 4IR contributed the most to technological and financial innovations (Li et
al., 2021). Frame and White (2004) and Karabay and Cagil (2017) state that the financial
sector is the most innovative in the world. The industrial revolution in the financial market
is a process enforced by both the demand and the supply sides. Growing customer expec-
tations drive the process of continuous change in the financial market. The regulatory en-
vironment, bank burdens (capital, liquidity, technology), and consumer protection pres-
sures generate high financial institutions costs (PWC, 2014). The compilation of these fac-
tors encourages the “creative destruction” of innovation and the emergence of new play-
ers in the financial markets, such as Fintech, which initiates an increasing scale of financial
services’ digitalization. It has led to a situation where some solutions involving innovative
financial technologies have become the only platform for performing operations and tech-
nological processes. What is more, technological innovations have become an important
tool to compete in the financial market (Paskevicius & Keliuotyte-Staniuleniene, 2018). As
a result, new financing methods, virtual money (cryptocurrencies), and complicated algo-
rithms for decision making, innovative entities (Bayon & Vega, 2018) have emerged. The
use of 4IR effects in the financial sector is shown in Table 1.

Table 1. Application of 4IR effects in the financial sector

Financial Services
Digital Technology Payment | Advisory Investm_ent& F|nanC|_ng & Insurance
Trading Funding
Blockchain v v v v v
Big data analytics
Artificial intelligence v 4 v
Augmented reality v v
Virtual reality
Biometric v
Internet of things v v v
Cloud computing v v

Source: adapted from Alan et al. (2019).

About the consequences of 4IR for the financial market, most of the studies are pos-
itive. After all, Schumpeter (1960) already combined entrepreneurship, innovation, and
the financial product of credit into the necessary components of positive economic
changes. The financial market determines the reallocation of savings from relatively less
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profitable investments to sectors with a higher rate of return (Schumpeter, 1960; Debski
& Bujnowicz, 2007). Karabay and Cagil (2016) state that innovation is a noticeable feature
of the modern economy’s financial services sector. According to the authors, financial
innovations increase existing participants’ capacity and attract new market players who
attract new and innovative products (Karabay & Cagil, 2016). Continuous digitalization of
financial services ensures their compatibility with the solutions used so far — gadgets and
data analysis platforms provide the possibility of creating permanent and complex con-
sumer solutions. It leads to a situation where specific innovations have become the only
possible way of performing operations and technological processes. What is more, they
have become a way of competing (Paskevicius & Keliuotyte-Staniuleniene, 2018; Bilan et
al. 2019). It means that the introduction of 4IR solutions to the financial sector not only
benefits the industry itself but also serves the needs of society by making products or
investments available to anyone who wants a higher rate of return (Li et al., 2021; Su et
al., 2020). Examples of such solutions are cryptocurrencies, hailed as the most significant
financial innovation of the century (Li et al., 2021). It is recognized that thanks to techno-
logical innovations (e.g., Blockchain), it is possible to conduct complex processes, which
are only possible thanks to the applied technologies. They create a new strategic and
market value: lowering transaction costs, increasing the pace of financial processes, in-
creasing efficiency, enabling the reduction of fraud, increasing the transparency of oper-
ations, and eliminating the problem of information asymmetry (Nowinski & Kozma, 2017;
Lee & Shin, 2018; Kiman et al., 2020).

Despite these many advantages of digitizing the financial sector, Koizumi (2019) speaks
of the lights and shadows of 4IR. Thampanya et al. (2020), in turn, combine the effects of the
industrial revolution with the recent global financial crisis, stating that they contribute to
financial shocks. The proliferation of complex financial innovations such as asset securitiza-
tion and new derivatives has weakened risk management solutions. They have led to a kind
of risk dilution on the one hand, and on the other hand, they have eliminated the mechanism
of limiting excessive risk-taking by banks. That has led to instability and a kind of polarization
of innovative financial solutions (Judge, 2012; Gtodowska, 2012; Pernell, 2020).

Similarly, Dai and Vasarhelyi (2017) assess blockchain technologies related to, e.g.,
cryptocurrencies, which the authors consider to be a highly advanced, knowledge-inten-
sive technology, requiring appropriate IT skills and know-how by all those who are to some
extent related to this technology. This complexity and opacity can lead to blindness for
market participants, with the risk of overuse of these instruments (lansiti & Lakhani, 2017).
Alam et al. (2019) talk about the digitalization and disruption of the financial market.

Financial Sector and Real Economy

The impact of the industrial revolution on the real economy can be assessed from both
micro and macro perspectives. The implementation of 4IR effects becomes a key compo-
nent of business strategies (Wang et al., 2020). It is also an essential factor in the interna-
tional competitiveness of economies (Liu, 2017). However, it also carries risks and uncer-
tainties. Innovation cannot be an aim in itself. That also applies to innovations in the fi-
nancial sector, which are ultimately supposed to lead to increased efficiency, profitability,
and competitive advantage, but at the same time contributing to the development of en-
tire societies and economies. Only in this context did Schumpeter (1960) combine innova-
tion and credit as the main economic driver. His creative destruction, which we can also
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refer to the financial market, is meant to transform and replace outdated solutions and
mechanisms with new ones. Thus, perversely, it means destruction to create something
more modern — better (Gtodowska, 2019). Only by considering economic effects can the
impact and legitimacy of 4IR in the financial sector be assessed.

The link between the financial market and the real economy is quite apparent. In the-
ory, this was considered within the framework of neoclassical and endogenous concepts.
The more effective the financial system, the higher the economy’s savings and higher in-
vestments are leading to economic growth (Debski & Bujnowicz, 2007). Most empirical
studies indicate a statistically significant relationship between these areas (King & Levine,
1993; Wachtel, 2003; Maciejewski, 2013). Mishkin (2002) and Wachtel (2003) verified the
positive relationship between the financial market and the economy’s development by
reducing transaction costs, better allocation of resources, and risk mitigation. The financial
market regulates and balances the mismatched structure of demand and supply in the
economy. Therefore, it is an essential link in organizing economic life (Bosek-Raket al.,
2016). According to King and Levine (1993) and Greenwood and Jovanovic (1990), the fi-
nancial system’s development is crucial for economic growth, and a poorly developed fi-
nancial sector may even inhibit it. Levine (1997) and Scholtens and van Wensveen (2000)
believe that the financial system can positively impact economic growth through capital
accumulation and technological innovation. Based on a literature review, Yousif (2002)
identifies four major research trends relating to the impact of the financial market on the
economy: 1) it confirms the positive dependence of economic growth on the financial sec-
tor, as stated above, 2) it does not attribute financialization to the driving force of eco-
nomic growth but only to the co-existing component, 3) it identifies a two-way depend-
ence between the financial sector and economic development, 4) there is no cause and
effect relationship between the financial industry and the real sphere.

Kasprzak-Czelej (2010) notes that a well-developed financial system is essential for
the economy, and growth processes depend on its individual functions’ effectiveness.
On the one hand, it is necessary for the financial system’s maturity, but on the other
hand, for the economy’s need. The research confirms the different dependence be-
tween the financial market and economies with varying economic development levels
(Piketty & Zucman, 2014).

Dabla-Noris and Srivisal (2013) confirm that too high level of finance can harm the
economy. Therefore, there is a condition associated with the degree of maturity of the
financial sector that must take place to affect the economy positively. It is confirmed by
Cecchetti and Kharroubi (2012), who say that financialisation contributes to economic
growth only to a certain point, beyond which it is a growth slowing down factor.

The assessment of the financial sector’s impact and its innovations on the real sphere
was diametrically correlated with the global financial crisis 2007-2008. In the pre-crisis pe-
riod, innovative technological solutions introduced into the financial market were per-
ceived as instruments of the future, reforming financial systems and providing de facto
unlimited possibilities of risk transfer and return of capital (Marshal, 2019). The crisis in
the American mortgage market in 2007 strongly verified the perception of the so-called
innovative solutions of the financial sector.
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These innovative and risky and, as it ultimately turned out, toxic financial solutions
became the cause of the United States’ financial crisis, spreading to other continents and
affecting the real sphere (Gtodowska, 2012; Thlon, 2011; Taylor, 2010).

This dichotomy is also visible in Babutsidze and lacopett’s (2016) study, discussing the
relationship between the financial sector and growth and inequality. The recent crisis has
confirmed that the excessive and uncontrolled development of innovative financial products
has provoked the financial market’s destabilization and the entire economy (Parnell, 2020).
Based on the above review, the research hypothesis verified in the paper is introduced:

H1: The excess of the financial sector over the real economy’s needs is conducive to
creating distortions not only in the financial market but also in the real economy.

MATERIAL AND METHODS

Data published by the World Bank (for the period up to 2017) on the financial market’s
depth were used to analyze the financial sector’s importance. The research area included
data presented for 214 countries and dependent territories and 29 depth indicators for
financial institutions and the financial market. The lack of data for individual countries with
selected indicators in specific years made it necessary to limit the research area to both
the analysed period and the number of countries, and financial market depth indicators
analysed. The research period 2000-2017, with 97 countries and five financial market
depth indicators for which complete data were obtained, was considered a compromise
solution that allows the broadest possible analysis. Developing analysis in any direction
(period, countries, indicators) would force a significant narrowing of the research area in
the other two aspects. The analysed countries included 30 highly developed countries, 58
developing countries, and nine transition countries. Among the indicators of the market
and financial institutions’ depth, in the relation to GDP was taken into account: bank as-
sets, domestic credit to the private sector, deposits of the financial system, liquid liabili-
ties, and personal credit provided by deposit banks and other financial institutions.

The market and financial institution depth indicators adopted for the analysis were
used to construct a synthetic financialisation indicator. They were first of all subject to
statistical verification regarding their volatility and mutual correlation to eliminate those
that only slightly differed between the countries concerned and those that duplicated in-
formation. The critical value of the coefficient of variation was assumed to be 0.1. Simul-
taneously, the correlation between the variables was carried out based on the reversed
correlation coefficient matrix method, taking a critical value of 10. As a result, the GDP
ratio of private credit from depository banks and other financial institutions were disre-
garded in constructing the financialisation indicator, which showed too high a correlation
with other market depth indicators and financial institutions.

In constructing the financialisation indicator, the standardised sums method was used,
which allows for a linear arrangement of objects described by many different features. This
method requires establishing the benchmark and anti-market development values and
each country’s position in the space between these values. The result is a measure with
values in the range [0,1]. The results established for each country indicate their distance,
which can be expressed in percentage points, to the ends of the range and the other coun-
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tries covered by the analysis. The values of the financialisation indicator constructed in this
way for individual countries, in different years, speak of their relative position to each other.

The measure of financialisation is designed to determine the impact of the financial
market’s degree of development on economic growth. The economic growth has also
been expressed in relative terms, using the same procedure and algorithm as for finan-
cialisation indicator. As a result, the measure describing the economic growth rate also
takes values in the range [0,1].

The juxtaposition of the measures of financialisation and economic growth rate makes
it possible to determine their relationships. Their strength and direction have been verified
for individual groups of countries, considering their economic development level. Two dif-
ferent ways of distinguishing between groups of countries have been adopted, as they give
different results. The first is based on the division used in international statistics into highly
developed, developing, and transforming (transition) countries. The second one is based
on the value of GDP per capita. In this approach, the analysed countries were divided into
four groups based on their location in the GDP per capita ranges determined by the first,
second, and third quartiles (x<Q1; Q1<x<Q2; Q2<x<Q3; x>Q3).

RESULTS AND DISCUSSION

The first proposed approach refers to the division of countries into developed, developing,
and transforming countries (Figure 1). The obtained results indicate that the highest eco-
nomic financialisation levels, compared to the total number of the studied countries, were
recorded in developed countries (A). The calculated financing rate for them ranged from
0.022 t0 0.891, and its average value reached 0.238. These countries achieved the highest
GDP growth rate in the analysed period only once (Ireland in 2015). The slope of the trend
line for this group of countries, determined for the points binding the degree of financial-
isation and economic growth rate, indicates a weak negative correlation. This means that
the increasing level of financialisation of the economy is accompanied by a slowdown in
economic growth for this group of countries.

Similar but stronger dependency has been observed for countries in transition (B).
However, it should be stressed that the degree of financialisation of their economies was
at a much lower level (financialisation index in the range from 0.002 to 0.131, average
0.059). These countries recorded the highest GDP growth rate five times, and only those
with the lowest level of financialisation (Armenia in 2003, 2005-2006, Belarus in 2008, and
Kazakhstan in 2001). It is worth recalling that in the group of countries transforming, there
were only nine countries.

An inverse relationship has been observed for developing countries (C). The calculated
financing rate for them ranged from 0.003 to 0.601, with an average of 0.114. This group’s
countries recorded the highest GDP growth level in 12 out of 18 analysed years of the
period 2000-2017. The slope of the trend line set for the points binding the degree of fi-
nancing and economic growth rate indicates a weak positive correlation. This means that
the increasing level of financialisation of the economy is accompanied by an increase in
the economic growth rate for this group of countries.

A simple panel regression for such data shows, moreover, that a statistically significant
negative correlation between financialisation and economic growth concerns countries in
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transition (Table 2). In other cases, although the direction of the relationship was con-
firmed (for developed countries), its statistical significance was not demonstrated.
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Figure 1. Relationship between the degree of financialisation of the economy and the rate of
economic growth for developed (A), transition (B) and developing (C) countries in 2000-2017
Source: own calculations based on the data of World Bank (2020).

Table 2. Impact of the degree of internationalisation on the economic growth rate of developed,
developing, and transition countries in the period 2000-2017

Variable Developed countries | Transition countries | Developing countries
Const 0.424 0.681 0.522
(0.0351) (0.037) (0.025)
Financialisation -0.076 -2.266%** -0.074
indicator (0.145) (0.583) (0.212)
LSDV R-squared 0.207 0.246 0.210
Within R-squared 0.001 0.091 0.000

Note: Estimated standard errors appear in parentheses. *** p < 0.01; ** p < 0.05; * p < 0.10.
Source: own calculations based on the data of World Bank (2020).

The adoption of an alternative division of countries, given their level of develop-
ment, results, among other things, from the fact that the group of countries with the
highest GDP per capita (x>Q3) includes countries classified in the developing group
(e.g., South Korea), and the group of transition countries includes countries from as
many as three groups distinguished based on quartiles (excluding countries with the
highest GDP per capita).

In this perspective, the growing level of financing of the economy is accompanied
by an increase in the rate of economic development in relation to countries with the
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lowest (x<Q1) and highest (x>Q3) GDP per capita (Figure 2). It is despite the varying
degree of financialisation of their economies. For the former group (x<Q1), the finan-
cialisation rate ranges from 0.003 to 0.332 (mean value: 0.078), and for the latter group
(x>Q3)—from 0.065 to 0.891 (mean value: 0.274). An inverse relationship was observed
for two groups of countries with a moderate level of GDP per capita, ranging from the
first to the third quartile (Q1<x<Q2 and Q2<x<Q3). These groups of countries are also
characterized by a moderate level of financialisation of their economies. For the first
of these groups (Q1<x<Q2), the financialisation ratio is between 0.002 and 0.601 (mean
value: 0.116), and for the second group (Q2<x<Q3) — between 0.008 and 0.446 (mean
value: 0.123). For these two groups of countries, the slope of the trend line determined
for the points binding the degree of financialisation and the rate of economic growth
indicates a weak negative correlation. This means that the increasing level of the econ-
omy’s financialisation is accompanied by a decrease in the economic growth rate. It can
be assumed that these are representative groups (Q1<x<Q3), as they ignore the ex-
treme values.
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Figure 2. Relationship between the degree of financialisation of the economy and the rate of
economic growth for groups of countries with different levels of GDP per capita in 2000-2017
Source: own calculations based on the data of World Bank (2020).

A simple panel regression for such data shows, moreover, that a statistically signifi-
cant correlation between financialisation and economic growth concerns precisely those
groups of countries (Q1l<x<Q2; Q2<x<Q3), for which a negative correlation was shown
(Table 3). In other cases, despite confirming the positive direction of the relationship, its
statistical significance was not demonstrated.
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Table 3. Impact of the degree of financialisation on the rate of economic growth for groups of
countries with different levels of GDP per capita in 2000-2017

Groups of countries with different levels of GDP per capita
Variable

x<Q1l Ql<x<Q2 Q2<x<Q3 x>Q3

Const 0.532 0.606 0.601 0.349
(0.0327) (0.036) (0.040) (0.041)

Financialisation 0.215 -0.774** -1.103*** 0.185
indicator (0.397) (0.307) (0.317) (0.148)

LSDV R-squared 0.127 0.225 0.234 0.249

Within R-squared 0.001 0.015 0.029 0.004

Note: Estimated standard errors appear in parentheses. *** p < 0.01; ** p <0.05; * p < 0.10.
Source: own calculations based on the data of World Bank (2020).

CONCLUSIONS

Previous research show that the direct or indirect effects of the industrial revolution 4.0
are felt in all socio-economic spheres. An excellent example of this is the financial market
and its impact on the real economy, precisely due to the influence of 4IR. Empirical re-
search has shown the different nature of the relationship between countries’ financialisa-
tion and economic growth at different development levels. Both presented classification
approaches of countries indicate a statistically significant negative impact of financialisa-
tion on selected groups of countries’ economic growth rates. It applies to countries in tran-
sition and those whose economic development level is an average. In countries with the
highest economic development level, there has been no statistically significant financiali-
sation impact on the economic growth rate. The results obtained suggest a weak positive
correlation between these variables.

Therefore, the analysis results did not confirm what Levine et al. (2000) postulated
that more significant development of the financial sector increases the economy’s growth
potential. It has only shown that, for the countries with the highest levels of economic
development, there is no reason to argue that too high level of financial sector develop-
ment slows down economic growth, as Arcand et al. (2012) and Dabla-Norris and Srivisal
(2013) wrote. The study has shown that countries with the highest economic development
level have a high level of financialisation of their economies.

However, the research has shown that the development of the financial sector, which
is detrimental to economic growth, occurs in transition countries and with an average eco-
nomic development level. The level of financialisation of the economy there is lower too.

The analysis carried out is associated with some limitations, including a limited supply
of comparable data and many simplifications, such as generalising the GDP growth rate
for the economy as a whole. In subsequent studies, it would be worthwhile differentiating
in this regard, at least for the productive and service sectors. One of the effects of finan-
cialisation may be a change in the structure of the GDP created.

Despite these limitations, the study should motivate some thoughts on connecting the
financial market with the real economy. Thus, this study may have application values for
policymakers and financial market participants. Based on the observations made, certain
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conclusions can be drawn to shaping the rules for the financial market’s functioning and
its implication for the economy.
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