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ABSTRACT

Objective: This paper examines the impact of digitalisation on the banking industry. Research
done to date in the field has led to conclusions mainly in favour of digitalisation. Foremost
among the positive arguments is that the quality of banking is improved, with customer service
sped up; internal business processes are optimised; and the profitability and efficiency of
banking are both boosted. We questioned these arguments and used factor analysis to examine
the relationship between profitability, the share of problem bank loans and online payments in
87 countries.

Research Design & Methods: Factor analysis, used to determine the correlation between
different variables; retrospective analysis, which made it possible to analyse the data taking
into account the factor of time; a systematic approach to identifying problem areas and drawing
conclusions from the study.
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Findings: The results of the study showed digitalisation to have a negative impact on the
indicators of banking activity analysed. Countries with a higher level of Internet use for
payments have lower returns on banking assets and have a higher share of problem assets in their
portfolios. Analysing data from 2014, we found the year to be somewhat of a turning point for
banking. Banks were not as fully engaged with digital technologies and innovations. As a result,
fintech companies quickly competed with banks and gained market share. Data from 2017 show
a decrease in the impact of the share of payments made via the Internet on the return on bank
assets. However, a comparison of 2014 and 2017 showed, on the contrary, a worsening of the
impact of the relationships between the share of online payments and the quality of banks’ loan
portfolios. Thus, in countries with a higher level of Internet use for payments, the riskiness of the
banking business increases.

Implications/Recommendations: It is therefore appropriate for banks to use digital technologies
not only to increase sales and improve the quality of customer service but also to improve scoring
and financial monitoring systems. Innovative Al and big data systems and customer identification
allow for a better assessment of the borrower’s creditworthiness and potential risks. Attention
should likewise be paid to improving the population’s financial literacy. Banks must also take
responsibility for educating their customers through digital technology. Chatbots, which are now
used primarily to increase sales and advise customers, can serve as a training format and draw
attention to customers’ typical financial mistakes. In addition, chatbots can provide advice to
customers on the profitable investment of free funds.

Contribution: Digitalisation provides banks with considerable opportunities, while at the same
time creating risks banks have not yet learned to deal with.

Article type: original article.
Keywords: digitalisation, digital technologies, banking system, innovations, fintech.
JEL Classification: E58, G18, G21, C10.

STRESZCZENIE

Cel: W artykule dokonano analizy wplywu cyfryzacji na branze bankowg. Przeprowadzone
dotychczas badania wskazujg, Ze wptyw ten jest zazwyczaj pozytywny. Cyfryzacja przyczynia
sie przede wszystkim do: poprawy jakoSci ustug bankowych i przyspieszenia obstugi klienta,
optymalizacji wewnetrznych proceséw biznesowych oraz zwigkszenia rentownosci i wydajnosci
branzy bankowej. Ustalenia te zakwestionowano i, wykorzystujac analiz¢ czynnikowa, zbadano
relacje miedzy rentownoscia, udziatem pozyczek bankowych obarczonych ryzykiem i ptatno-
$ciami online w 87 krajach.

Metodyka badan: W badaniach zastosowano analiz¢ czynnikowa do okreslenia korelacji migdzy
réznymi zmiennymi, analiz¢ retrospektywna, ktéra umozliwita analize danych z uwzglednie-
niem czynnika czasu, oraz systematyczne podejScie do identyfikacji obszaréw problemowych
i wyciggania wnioskéw z badan.

Wyniki badan: Wykazano, ze cyfryzacja ma negatywny wptyw na analizowane wskazniki
dziatalnoSci bankowej. Kraje, ktére w wigkszym stopniu wykorzystujg internet w obstudze plat-
nosci, majg nizsze zwroty z aktywoéw bankowych i wyzszy udzial aktywéw problematycznych
w swoich portfelach. Analizujac dane z 2014 r., stwierdzono, Ze rok ten stanowil dla branzy
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bankowej punkt zwrotny. Banki nie wykorzystywaly w pelni technologii cyfrowych i innowacji.
W efekcie firmy fintechowe zaczety konkurowaé z bankami i zdobywaty udziat w rynku. Dane
z 2017 r. pokazujg spadek w zakresie wplywu udziatu platnoSci dokonywanych przez internet
na rentowno$¢ aktywéw bankowych. Poréwnanie danych z lat 2014 i 2017 prowadzi jednak do
odmiennego wniosku dotyczacego relacji miedzy udzialem ptatnosci internetowych a jakoScia
portfeli kredytowych bankéw. W krajach, ktére w wiekszym stopniu wykorzystuja internet do
obstugi ptatnoSci, ro$nie ryzyko bankow.

Wnhioski: Banki powinny wykorzystywaé technologie cyfrowe nie tylko do zwiekszania sprze-
dazy i poprawy jakoSci obstugi klienta, ale takze do ulepszania systeméw scoringowych i moni-
toringu finansowego. Innowacyjne systemy Al i big data oraz identyfikacja klientéw pozwalaja
na lepsza ocen¢ zdolnoSci kredytowej i ryzyka. Nalezy réwniez zwrdci¢ uwage na koniecznos¢
poszerzania wiedzy spoleczefistwa o finansach. Banki muszg takze wzia¢ odpowiedzialno$¢ za
edukacje swoich klientéw za pomoca technologii cyfrowych. Chatboty, ktére obecnie wykorzysty-
wane s3 przede wszystkim do zwigkszania sprzedazy i doradztwa, mogg by¢ stosowane w celach
szkoleniowych i wskazywac na typowe bledy finansowe popelniane przez klientéw. Ponadto
chatboty moga udziela¢ klientom porad dotyczacych inwestowania z zyskiem wolnych Srodkéw.
Wkiad w rozwéj dyscypliny: Cyfryzacja daje bankom duze mozliwosci, ale jednoczesnie
stwarza ryzyko, z ktérym nie nauczyly si¢ one jeszcze sobie radzic.

Typ artykulu: oryginalny artykut naukowy.

Stowa kluczowe: cyfryzacja, technologie cyfrowe, system bankowy, innowacje, fintech.

1. Introduction

The COVID-19 forced quarantine, introduced by most countries to curb the
spread of the disease, further illustrated the importance of developing and imple-
menting modern digital technologies. During quarantine, most businesses were
forced to suspend their operations, and only digital technology allowed them to
continue to operate online. Such changes sometimes led to shifts in the business
model, sales directions, organisational structures, and communication within the
company.

In a few months, digitalisation as an evolutionary stage in the development of the
country’s economy, at one point, revolutionised it completely. Having shown that in
the face of dangerous challenges, this is the only way to function.

The banking sector is no exception. While we see a lack of alternatives to
digital technologies for banks, there is some question surrounding the impact of
digitalisation on banks’ economic performance. Is it always a positive phenomenon
that brings only benefits to the bank? If not, what should be done to increase the
maximum efficiency of this process in terms of its non-alternative.

The purpose of this article is to study the impact of digitalisation on the activities
of banks by identifying the relationship between profitability, the share of problem
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loans banks hold, and the volume of payments via the internet to pay bills or online
purchase in the past 12 months.

In the course of the research we used various methods: statistical, to determine
the correlation between different variables; retrospective analysis, to analyse the
data while accounting for the factor of time; and a systematic approach to identi-
fying problem areas and draw conclusions from the study.

2. Digitalisation in Banking Industry

Digitalisation is revolutionising the way we do business through industrial value
chains using the Internet of Things, intensive data exchange, and analytics fore-
casting. Digitisation is of vital importance to data processing, storage and transmis-
sion, because it “allows information of all kinds in all formats to be carried with
the same efficiency and also intermingled”. Unlike analog data, which typically
suffers some loss of quality each time it is copied or transmitted, digital data can be
transmitted with absolutely no deprivation (Harchekar 2018).

Digital transformation is much more than investment. It is a commitment to imple-
menting new technologies and to the adjustment process across the whole organisation
(Hyatt 2018). Banks of all sizes and across all regions are making huge investments
in digital initiatives in order to maintain a competitive edge and deliver maximum
value to their customers. Digitalisation leads to data analytics and intelligence,
which helps banks develop closer relationships with customers (Deshpande 2018).

Most researchers are positive about the impact of digitalisation, noting that auto-
mating and optimising internal business processes in a bank can increase produc-
tivity and profitability, save costs, speed up production and significantly reduce
errors (Parida, Sjodin & Reim 2019, Grubic & Jennions 2018, Hasselblatt et al.
2018, Schmidt, Drews & Schirmer 2017, Sjodin et al. 2018, Rodin, Ganiev & Orazov
2019, Musina 2020, Ebrahim, Kumaraswamy & Abdulla 2021). However, it is not
enough just to introduce technological innovations. A bank’s digital transformation
does not revolve merely around purchasing new technologies, but rests on finding
new opportunities and markets, and new ways of conducting operations (Mirkovic,
Luki¢ & Martin 2019).

In order to make a profit from digitalisation, a bank’s existing business model
must be turned into to an innovative one, by overhauling customer service. One of
the greatest challenges for banks in doing this is to translate the bulk of their data
into meaningful information (Mirkovi¢, Luki¢ & Martin 2019).

Digitalisation is the driving force that promotes business development and radi-
cally changes it. Companies spend millions of dollars to innovate.

According to the Global Banking Outlook 2018, banks see opportunities for
further growth by embracing the IT sector, using it not only to expand the customer
base but also to increase efficiency (Fig. 1).
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Fig. 1. The Main Factors That Encourage Banks to Invest in Financial Innovation
over the Next Three Years

Source: built on Global Banking Outlook data for 2018, https://www?2.deloitte.com/ro/en/pages/
financial-services/articles/2018-banking-outlook.html (accessed: 14.07.2020).
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Fig. 2. The Cost of Banking Customer Service Channels, in USD

Source: built on Financial Conduct Authority data for 2018, https://www.fca.org.uk/ (accessed:
14.07.2020).

As Figure 1 shows, the quantitative factor, which involves increasing profitability
and cost optimisation, was only in third place. Other factors will affect the quality
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of the bank and its services. We shall now try to determine how profitable fintech
innovations are for banks.

Figure 2 shows that online channels are the most effective means to selling
banking products and services online (Internet banking and mobile applications).
In addition, a study conducted by the Financial Conduct Authority (FCA) found that
users of mobile applications interact with their bank 20 times more often than those
who carry out their financial transactions in person. Barclays was the first bank to
use Internet banking. As the results of an internal study showed, customers visit
the branches of this bank on average twice a month, and the bank’s mobile services
18 times.

3. The Methodology of Factor Analysis of the Impact
of Digitalisation on Bank Activity

For our study, to assess the impact of digitalisation on bank activity, we set out
to identify the relationship between profitability and the share of problem banking
loans, capitalisation and the volume of online payments.

The last available report from the Global Findex Database, which is widely used
by scholars and practitioners, was prepared by the Development Research Group
of the World Bank and with the financial support from the Bill & Melinda Gates
Foundation. It is based on surveys carried out among more than 150,000 adults in
over 140 economies in 2014 and 2017 (Global Findex Database 2017).

At the intersection of the International Monetary Fund databases and the Global
Findex Database, we formed a sample of data from 87 countries for 2014 and 2017
with indicators including:

—return on assets, % (ROA) (International Monetary Fund 2020);

— bank non-performing loans to total loans (International Monetary Fund 2020),
% (NpL);

— bank regulatory capital to risk-weighted assets (International Monetary Fund
2020), % (CAP);

— the percentage of respondents (employees aged 15+) who reported using the
internet to pay bills or buy something online in the past 12 months (Global Findex
Database 2017) was chosen as a proxy for the use of modern information technolo-
gies in the banking services market, % (FL).

4. The Results of Factor Analysis of the Impact of Digitalisation
on Bank Activity

Graphical and statistical analysis of the sample shows a decrease in the scat-
tering of ROA and an increase in the scattering of distressed assets, capital, and
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payments on the Internet. For all four indicators, there is a shift towards an increase
over the period 2014-2017 (Table 1).

Table 1. Statistical Characteristics of the Sample

]\}I ihgdo Mean Minimum | Maximum (;J (;Yge Median Q[lJlI; Ir)zllre Std.Dev.
2014ROA 1.379 —4.243 6.435 0.672 1.228 1.990 1.485
2017ROA 1.416 -1.761 4.294 0.865 1.303 1972 0.991
2014NPL 6.333 0.510 44972 2.060 3.981 7.781 7.161
2017NPL 6.698 0.480 54.541 2.053 3.257 9.980 8.631
2014CAP 16.988 9.368 35.653 14.743 16.642 17.948 3.634
2017CAP 18.529 10.482 31.031 16.100 18.087 20.397 3.708

2014FL 0.262 0.007 0.896 0.039 0.137 0.444 0.273

2017FL 0.398 0.009 0.973 0.124 0.295 0.696 0.305

Source: the authors.

We selected regression models to assess the structural relationship between
the selected indicators in the sample in 2014 and 2017 and then compare them.

2014ROA

Scatterplot of 2014ROA against 2014FL
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Fig. 3. Dependence of Return on Assets and Use of the Internet for Payments in 2014

Source: the authors.
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Figures 3 and 4 show the structural relationship between ROA and the use of the
Internet for payments in 2014 and 2017. The most atypical countries with extremely
high ROA values were Ghana and Argentina, where the percentage of Internet
use for payments was low, at 3—-9% (sample quarters I-1I) and 13-23% (sample
quartiles II), respectively.

In both cases, there is an inverse relationship between the indicators: on average,
countries with a higher level of Internet use for payments have lower returns on
banking assets.

The main reason for this paradox is likely the emergence of fintech companies
on the banking market. Thus, a larger share of online payments may be associ-
ated with a greater loss of bank customers to the fintechs. If a few years ago the
main competition for customers was between the banks themselves, fintechs are
now becoming full players in the banking market. Innovative, dynamic, ready for
the most loyal customer service with a minimum margin, these companies are
gradually increasing their share in the banking retail market. For example, in 2014
fintechs’ share in conducting money transfers and payments was 15%, but by 2017
had increased to 50%. 65% of consumers who have made payment transactions
through a fintech are satisfied and plan to continue working with them in the future.

Scatterplot of 2017ROA against 2017FL
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Fig. 4. Dependence of Return on Assets and Use of the Internet for Payments in 2017
Source: the authors.
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A retrospective analysis shows that since 2014, many banks have started
launching their own online payment and web banking systems, while reducing the
number of bank branches and employees. Accordingly, in 2017 profitability jumped
over 2014 levels.

On the other hand, the good news is that the banking industry is adapting to
financial services being run online and is less affected by increasing usage of online
payments on its return. This is illustrated by the decrease in the regression coef-
ficient of the 2017 model relative to the 2014 model. For the countries sampled,
a one-percent increase in the number of employees using online payments was
accompanied by an average decrease of 0.022% of bank ROA in 2014. In 2017,
meanwhile, the reverse link between the online payments and return on bank assets
was still preserved, though to a lesser extent. A comparison of Cyprus and Ukraine
for 2017 reveals that more online payments on average had 0.015% less return on
bank assets per 1% difference. This indicates that the growth of the use of the
Internet for payments is accompanied, among other things, by improved profitability
in the banking sector.

We compare the impact of the introduction of financial technologies on the
effectiveness of the banking business with such determinants as capital and
the share of problem loans, building structural regression models for the sample for
2014 and 2017:

ROA=by+b,NpL+b,CAP+bsFL +¢. )

The regression models we obtained for bank non-performing loans to total loans
have satisfactory statistical characteristics (Tables 2 and 3) with residues close to the
normal distribution (Fig. 5 and 6).

Table 2. Estimates and Statistical Characteristics of Regression Equation (1)
according to 2014 Data

Specification Beta itfd]é]z; B Stéifliiarr. 1(86) p-level
Intercept - - 0.995 0.630 1.58 0.12
2014NPL -0.37 0.09 -0.077 0.018 -4.28 0.00
2014FL -047 0.09 -2.530 0478 -5.29 0.00
2014CAP 0.22 0.09 0.090 0.036 2.53 0.01

Regression summary for dependent variable: 2014ROA R? = 0.35, adjusted R? = 0.33, F(3.86) = 15.4.

Source: the authors.
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Table 3. Estimates and Statistical Characteristics of Regression Equation (1)

according to 2017 Data
Specification |  Beta itfd]g:’ B Sff'%”' 1(86) plevel
Intercept - - 2.35 0.467 5.041 0.00
2017NPL -0.38 0.089 -0.04 0.010 -4.306 0.00
2017FL -0.55 0.089 -1.77 0.288 -6.164 0.00
2017CAP 0.01 0.088 0.00 0.024 0.148 0.88

Regression summary for dependent variable: 2017ROA R? = 0.36, adjusted R* = 0.34, F(3.86) = 16.2.

Source: the authors.
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Fig. 5. Comparison with the Normal Distribution of the Regression Model Residues
according to 2014 Data

Source: the authors.

Beta odds show that online payments are most closely linked to ROA, with the
effect growing over time. Instead, the statistical insignificance of the regression
models for the capital factor proved an unexpected result.

Another important indicator is the interdependence between the share of
problem loans in the structure of bank assets and the use of the Internet. Consider
a similar relationship with the risk index in the banking market — the share of
problem loans.
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Fig. 6. Comparison with the Normal Distribution of the Remnants of the Regression Model
according to 2017 Data

Source: the authors.

The relationship between the share of problem assets and the level of Internet
use for payments is also inverse: on average, countries with a higher level of Internet
use for payments have a smaller share of problem bank loans. A comparison of
these structural relationships for 2014 and 2017 shows that over time, the inverse
relationship deepens. 2014 is characterised by the following average estimates:
if one country had 1% more users who used the Internet for payments, its share of
problem bank loans was on average 0.03% lower. In 2017, the difference in the share
of non-performing loans doubled to 0.06%. Thus, in countries with a higher level of
Internet use for payments, the riskiness of the banking business increases.

Here are the results of another study that shows potential negative trends in
the behaviour of consumers of banking services. Bank customers aged 19 to 35
were interviewed. They revealed that the banking services customers were most
interested in using included opening a bank account (60% of customers), payments
and money transfers (86%), personal loans (68%), and online mortgage services
(62%). An interesting development in this study is the significant proportion of
young people willing to borrow money online. Security, speed, and convenience
are all impressive benefits, but a mortgage that involves a financial commitment for
decades requires a more prudent approach.
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The results of both studies show the dilemma banks are facing. On the one hand,
the younger generation is creating demand for online lending. However, according to
the results of our study, this has a negative impact on the quality of bank loan port-
folios and at some point may have a “soap bubble” effect. The crisis of 2008—20009,
caused at root by the significant share of problem loans in banks’ assets, is a clear
example of all the potential consequences and threats of a reckless approach to the
formation of loan portfolios.

5. Conclusions and Recommendations

Based on the results of the study, the following conclusions can be drawn:

—in 2014-2017, on average, banks enjoyed a higher rate of online payments
but lower profitability. Competition with fintech companies, which can offer more
attractive online payments and lower fees, is also forcing banks to reduce the cost of
payments, reducing profitability;

— to remedy this situation and boost profitability, banks have in recent years
begun in earnest to reduce operating costs for bank branches and staff. By imple-
menting these measures and at the same time invest in the development and
improvement of web banking systems, banks are improving their profitability.
The results of the study show that further growth of online payments reduces the
negative effect on bank profitability;

— the increase in online payments is commonly accompanied by an increase in
the share of problem loans a bank makes. At the moment, convenience, ease and
affordability, the advantages of online payments, do not always benefit the lender,
but do in fact deteriorate the quality of a bank’s loan portfolio. However, in this case,
the fault lies not only with customers who may recklessly incur long-term financial
obligations, but also with banks willing to finance the pursuit of short-term profits;

— the use of online payments is a determinant of bank performance, as evidenced
by their closer relationship to profitability relative to capitalisation and the share of
problem loans.

We therefore believe it is appropriate for banks to use digital technologies
not only to increase sales and improve the quality of customer service but also
to improve scoring and financial monitoring systems. Innovative Al and big
data systems and customer identification improve the assessment of a borrower’s
creditworthiness and potential risks. For example, big data technologies provide
information about typical purchases over the Internet, search queries, as well as the
potential borrower’s income and expenses. This is more informative than the data
from official documents submitted to the bank with the loan application.

Attention should also be paid to improving financial literacy. The ease of making
online payments and the convenience of getting online loans can provoke serious
problems when not accompanied by an appropriate level of financial literacy.
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The introduction of compulsory specialised courses in the school curriculum in
order to educate adolescents will allow them to form a more responsible attitude to
spending money. Banks must also take responsibility for educating their customers
through digital technology. Chatbots, now used primarily to increase sales and
advise customers, can serve as a training format and draw attention to the finan-
cial mistakes customers typically make. In addition, chatbots can provide advice to
customers on the profitable investment of a customer’s free funds.

In conclusion, digitalisation provides banks with considerable opportunities, but
also creates risks that banks have not yet learned to address.
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