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Cristian Gherghina

Received: 2 November 2022

Revised: 1 December 2022

Accepted: 9 December 2022

Published: 23 December 2022

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Article

Digital Transformation as a Driver of the Financial Sector
Sustainable Development: An Impact on Financial Inclusion
and Operational Efficiency
Inese Mavlutova 1,* , Aivars Spilbergs 1 , Atis Verdenhofs 1 , Andris Natrins 2 , Ilja Arefjevs 1

and Tatjana Volkova 3

1 Department of Economics and Finance, BA School of Business and Finance, LV-1013 Riga, Latvia
2 Laboratory of Financial Services and Compliance, BA School of Business and Finance, LV-1013 Riga, Latvia
3 Department of Management, BA School of Business and Finance, LV-1013 Riga, Latvia
* Correspondence: inese.mavlutova@ba.lv; Tel.: +371-29524701

Abstract: The increase in studies on how digital transformation based on the application of digital
technologies affects the sustainable development of various sectors of the economy has been observed.
Although digital transformation is important for the financial sector sustainable development, the
drivers and links between them are weakly addressed by researchers. The study is aimed at exploring
how digital transformation due to the application of innovative technologies and solutions, espe-
cially digital payments, is leading to the financial sector sustainable development through financial
inclusion and operational efficiency. The current research presents the study of the financial sector
digital transformation and its sustainable development based on a systematic literature review, a
secondary data analysis, and expert interviews to provide further research directions and draw prac-
tical suggestions for professionals on the financial sector digital transformation toward sustainable
development in the future. A systematic literature analysis is performed based on text analytics, a
bibliometric analysis, and network maps aimed at acknowledging the existing research outcomes
and identifying the research gaps on the digital transformation agenda in the financial sector. The
collected data on the digital payments’ dynamic in the EU were analyzed with the use of statistical
methods, including a correlation and regression analysis. Structured expert interviews were used to
validate research findings and to highlight key issues of the digital transformation in the financial
sector of Baltic countries. The authors have paid special attention to the sustainable development of
the financial sector’s economic dimension and its efficiency indicators, such as financial inclusion and
digital payments’ intensity. A social dimension is limited toward financial inclusion based on digital
payments’ offering. The research results indicated recent trends in digital transformation and types of
usage of digital technologies in the EU and Baltic countries to ensure the sustainable development of
financial institutions. Furthermore, the results revealed a significant increase in the digital payments’
intensity during the last years in the EU, as well as a close relationship between digital payments
with financial inclusion and operational efficiency of financial institutions.

Keywords: financial sector; digital transformation; digital technology; financial inclusion; digital
payments; financial institution; operational efficiency; Baltic countries

1. Introduction

The fourth industrial revolution led to a widespread use of digital technologies, the
Internet, social networks, etc. Roblek et al. consider that the fourth industrial revolution
is characterized as an era of digital transformation, which holds great potential for sus-
tainability [1]. As a result, a greater diversity of new business models is emerging in the
financial sector. A new emerging set of companies, known as FinTech companies, is taking
advantage of this digitalization, such as digital platforms and advanced technologies, to
provide financial products and services [2].
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The rapid development of new technologies has had a significant effect on the finan-
cial sector. Digitalization is a management tool and digital transformation (DT) is the
process of integrating digital technologies into the value chain of activities, in order to
deliver added value to both customers and broader stakeholders, which leads to improving
organizational performance. Moreover, digitalization is a helpful tool in contributing to
sustainable development, thus emphasizing its strategic orientation for the benefits of
stakeholders. Adaptation of new technologies in the financial sector leads to the develop-
ment of new value in a form of offering, value proposition and business model innovation,
transformation of value chains, ecosystems, development of new product delivery chan-
nels, changing the relationship between companies in the financial sector, etc., which
increases the operational efficiency and effectiveness of financial institutions and enables a
sustainable development path. Digital transformation enables social benefits by improving
financial inclusion, which provides more personalized financial products and usable digital
access channels.

Authors have observed that the amount of research on sustainable development of dif-
ferent economy sectors based on digital transformation as one of key drivers has increased.
Digital transformation of the financial sector is important for sustainable development;
however, academic studies on the topic are very limited.

The aim of the research is to determine the trends in digital transformation of the
financial sector and to explore how digital transformation due to the application of inno-
vative technologies and solutions, especially digital payments, is leading to the financial
sector sustainable development through financial inclusion and operational efficiency.
Researchers state that sustainable finance has emerged as an important concept at the
intersection of finance and the sustainable development goals (SDG) and propose that
sustainable finance should encompass all activities and factors that would make finance
sustainable and contribute to sustainability [3].

This research contributes to the overall scientific discussion on digital transformation
of the financial sector, digital technologies, and financial institutions’ sustainable devel-
opment. The research results indicate two main directions: (1) Digital transformation
trends and digital technology usage for sustainable development of financial institutions
and (2) a digital payment intensity increase and its relationship with financial institutions’
operational efficiency and financial inclusion, as well as the differences between the digital
transformation aims and progress of financial institutions in Baltic states compared to other
European countries. At present, there is no common understanding among researchers
of the digital transformation (DT) concept in the literature and its role in sustainable de-
velopment since it is a rather complex issue. Both academic researchers and researchers
from global consulting companies (MIT, Deloitte, etc.) emphasize that digital technology
is only one element of the puzzle in organizations’ efforts to increase competitiveness in
the digital world [4]. Accordingly, the process of selecting, developing or adapting tech-
nologies is complex, including a wide range of organizational processes, and permeates the
structure of the whole organization. Digital transformation is a term that, in an academic
and practical discourse, refers to the complex nature of digital technology adaptation, given
that this process stems from the strategic choice of building, adapting, and transforming
internal processes, customer relationships and customer experiences, value propositions
and business models using a defined infrastructure, and resources to enable an organization
to navigate effectively in digital ecosystems. Liu et al. describe the digital transformation as
the integration of digital technologies into business processes [5]. Shim and Shin recognize
that the rapid development of information and communications technology (ICT) is trans-
forming the whole industry landscape, heralding a new era of convergence services [6].
From the authors’ point of view, DT is aimed at improving the overall performance of
the organization, ensuring its sustainable development. In addition, it is a process, which
requires a holistic, systemic, and systematic approach to create a favorable environment for
its successful delivery.
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Several studies reveal that it is possible to suggest a research framework that considers
digital transformation as a driver and a predecessor of sustainability. To survive in the
digital revolution, companies need to enhance their digital capabilities and balance their
economic, environmental, and social impacts [7]. However, while sustainability is undis-
putedly one of the most growing phenomena, it is still an insufficiently discussed field of
application for digital technology [8,9]. There are studies on how digital transformation
in the financial sector affects sustainability while the financial inclusion is left outside
the scope [10]. Flejterski defines that the key objectives in the financial sector and in the
financial system will be sustainability, stability, and safety [11]. Schilirò emphasizes that
sustainability requires efficiency [12].

Digitalization and financial sector transformation issues are topics that have already
gained particular interest among researchers from Baltic countries. Therefore, there is
extensive literature available on this topic, which were studied by Rupeiga-Apoga, Lace,
Mavlutova, Andriuskevicius, Volkova, Arefjevs, Spilbergs, Natrins, etc. [13–19]. Other
authors including Tambovceva, Uvarova, Romānova, Rupeika-Apoga, Atstaja, Brizga, and
Titko have researched various aspects of sustainable development of Baltic countries [20–23].

The Baltic (defined as Estonia, Latvia, and Lithuania) marketplace is considered to be
dominated by Nordic financial groups [24]. In recent years, there was an exit by Nordea
and DNB banking groups, which sold their holdings to the Blackstone-led consortium [25].
The transaction has strengthened the United States domiciled ownership of Baltic financial
groups to a certain extent. The overall trend of foreign ownership of the financial groups in
the Baltics has not changed.

Banks are traditionally the biggest market players in the EU and in the Baltic countries,
which form a backbone of the financial sector. According to the European Banking Fed-
eration, credit institutions’ assets vary from EUR 24 billion in Latvia to EUR 40 billion in
Lithuania. Loan amounts are nearly balanced with deposits in Estonia (both stand at nearly
EUR 26 billion) and Latvia (both figures are at EUR ~18 billion) while Lithuania stands
out as a clear net lender with loans totaling to EUR 29 billion and deposits exceeding EUR
33 billion (European Banking Federation 2021). The statistics are available in Table 1, as
presented below.

Table 1. Key statistics of credit institutions in the Baltic countries.

Country Number of Credit Institutions
(Inc. Cooperatives)

Assets
(€ Billion)

Loans
(€ Billion)

Deposits
(€ Billion) Staff

Estonia 39 34.371 26.004 25.926 5.733

Latvia 50 24.07 18.145 18.565 6.209

Lithuania 81 39.606 28.663 33.227 10.65

Source: Compiled by the authors using European Banking Federation (2021) data [22].

The COVID-19 pandemic has affected the transformation of business and the financial
sector toward sustainability, requiring not only environmental, but also financial and social
sustainability priorities. Financial and social sustainability issues have increasingly become
more important along with Russia’s invasion of Ukraine.

Financial inclusion has been identified as an enabler for nine of the seventeen UN
sustainable development goals (SDG) aimed at building resilient infrastructure, promot-
ing inclusive and sustainable industrialization, and fostering innovation, particularly to
increase access to financial services and markets and to support domestic technology de-
velopment and industrial diversification, as well as universal access to information and
communications technologies [26]. The aim of the Recovery Plan for Europe (2021–2027)
is to reduce the economic and social impact of the coronavirus pandemic and make the
European economy and society more sustainable, resilient, and better prepared for the tasks
and opportunities of not only green, but also digital transformation [27]. The importance
of the digital transformation, which is addressed with The Digital Education Action Plan
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(2021–2027), is aimed at supporting the sustainable and effective adaptation of EU Member
States’ education and training systems for the digital age [28].

The current study consists of the literature analysis and the quantitative research.
The content analysis was performed by investigating academic publications of digital
transformation, and the impact of digital technologies on the sustainable development of
the financial sector. The quantitative research was based on the statistical data analysis of
the financial sector and its development trends. Structured interviews were applied for an
investigation of the financial sector’s current situation concerning technological changes
and sustainability empowerment in the Baltic countries. The results of this study assist
in understanding the financial sector’s contribution to sustainable development and in
further developing new approaches for decision making toward meeting sustainability
agenda goals in general, as well as sustainability of the financial sector in particular. More-
over, the findings are useful to academics for an investigation of recent trends on digital
transformation and usage of digital technologies to ensure the sustainable development of
financial institutions. Research limitations are the legal aspects of the digital transformation
of financial institutions, as well as the environmental dimension of the financial sector
sustainable development, all of which are outside the scope of the current research.

2. Literature Review
2.1. Digital Transformation of the Financial Sector and Development of Financial Technologies

Digital transformation of the financial sector is one of the most expeditiously researched
topics across academic publications during the last decade [29,30]. From 2018 to 2022, the topic
of digital transformation of the financial sector is rather recent. Based on the frequency
of citations, the leading authors are Drasch, Szhwizer, Urbach, Basole, Patel, Forcadell,
Aracil, Ubeda, Leitner-Hanetseder, Lehner, Al-Busaidi, Al-Muharrami, Agarwal, and
Zhang [31–35]. Literature review was based on publications available from two databases,
SCOPUS and Web of Science, using two sets of keywords (including similar meaning
keywords)—financial institutions and sustainable development as well as financial institu-
tions and digital transformation. More than 500 articles were identified while shortlisted
articles were identified by reading publication abstracts. To identify the most recent publi-
cations related to the research topic, an additional review of publications in three journals
for the time period from 2020 to 2022 was performed. Reviewed journals are Global Finance
Journal, Pacific Basin Journal, and Journal of Corporate Finance.

For the purpose of the bibliometric analysis, SCOPUS database and VOS-viewer
software were used [36]. The bibliometric analysis and the network map based on the
identified literature (see Figure 1), linking the digital transformation of the financial sector,
assisted in dividing the research output into four research clusters: 1. Banking system, e-
governance digitalization (yellow cluster); 2. Financial services and blockchain integrations
(blue and pink clusters); 3. IT usage for advancements of internal efficiencies (green cluster);
4. Digital transformation as an enabler for competitive advantage (red cluster). The
fourth research cluster focuses on topics, such as investments, metadata, competition, IT
management, big data, and commerce.

The VOS-viewer software assists in creating network maps based on points of interest.
Points of interest of this research are keywords of published articles in the SCOPUS database
that match a specific set of search criteria. Authors of the software have explained the system
of creating network maps in their research [36]. In this research, authors use the VOS-viewer
to identify clusters of keywords that have been used in the published research to identify
areas that are related to digital transformation and the financial sector in academic literature.
Figure 1 contains the network map from identified articles in SCOPUS database using keywords
“Financial Sector” and “Digital Transformation”, extracted on 15 August 2022.

At present, a growth can be observed in financial technologies development of the fi-
nancial sector globally, for instance, machine learning, artificial intelligence (AI), blockchain,
and robotic process automatization (RPA) are used to deliver innovations in the financial
sector, including traditional banking, leasing, and insurance companies.
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The overall progress in digitalization and digital transformation of the financial sector
and financial institutions has been considerable [37]. According to the European Banking
federation, changing consumers’ habits and a rise in financial technologies have fueled
the financial sector and credit institutions’ digitalization in Lithuania, and the COVID-19
pandemic has further reignited the need for new digital solutions. In particular, 54% of card
payments in Lithuania in 2020 were contactless (average for the EU—38%). The priority
of banks has shifted even more toward facilitating a digital transition. During 2020, the
volume of video consulting grew sharply, many clients took out mortgages without even
leaving their homes, and new contactless payment methods were introduced, such as key
chains, bracelets, shirt cufflink, as well as stickers.

Estonian banks, in turn, have issued 1.46 bank cards per inhabitant while 65% of retail
payments initiated by bank cards and more than 99% of payment orders have been initiated
electronically since 2009. Only 4% of the population receives income entirely or partially in
cash according to the European Banking Federation [38].

Latvian banks demonstrated strong advancements, as well. Latvia was the first in
the EU area to use SCT Inst payments—innovative, modern, lightning-fast bank transfers,
which are available at any time of the day, including weekends and holidays. According
to the European Banking Federation, instant payments have become available at around
90% of banks and have become a standard payment method for customers rather than an
exclusive service. In addition, they make up 44.4% of all SEPA payments between banks
who have implemented instant payments [38].

Authors have identified and compiled innovative digital technologies and their appli-
cations in financial institutions as show in Table 2.

Table 2. Application of innovative digital technologies offered by financial institutions and FinTech companies.

Technologies Applications of Digital Technologies

Electronic payments, e-wallets,
electronic transactions

Remote investment and trading solutions, Instant payment solutions
for transfers, Alternative money management solutions

Big Data and Advanced Analytics Faster computing for decision making in wealth management, Access
and data analysis of public companies for investment decisions

Blockchain and cryptocurrency Peer-to-peer solutions for lending and investments, Payments,
transfers and FOREX, Digital currencies

Artificial Intelligence Automated advice, action alerts, Regulatory technology for
automated supervision, Algorithmic trading, Robo-advisers

Source: Compiled by the authors using [39–42].
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Sahi et al. provided a comprehensive literature review on digital payments and high-
lighted that a single theory had failed to comprehensively explain the complex nature of the
electronic payment adoption [43]. They found that the main limitation of existing theories is
their inability to take into account the role of social and cultural aspects in the adoption of
new technologies. This is one of the first systematic reviews of electronic payment adoption
that structures existing knowledge and provides directions for future research.

Furthermore, in addition to the network map cluster analysis, an analysis of current
directions and concepts in high-quote Elsevier publishing journal publications (including the
Global Finance Journal, Pacific Basin Finance Journal, and Journal of Corporate Finance, from
January 2020 to October 2022) on digitalization and digital transformation in the financial
services sector, as well as topics of sustainable development and financial inclusion, was
performed. By analyzing scientific literature, authors identified digital finances as an important
parallel concept in the analysis of the effects of digitalization of the financial sector.

More recently, in addition to digitalization and digital transformation, many scholars
used the term digital finance to describe digitalization-driven changes in the financial sector.
Digital finance is a broader concept that covers both financial technology and all possible
activities related to finance in the digital environment. Many authors studied and described
digital finance in academic publications over the past 4 years, addressing the aspects which
offer different opportunities, as it has been typical of financial markets in previous decades,
linking it to the introduction of new technologies and innovative services by reducing risks
and increasing efficiency [44]. Xia et al. argue that digital finance includes both Internet
finance and FinTech [45], and, in turn, the development of digital finance is transforming
financial services. Therefore, digital finance refers to a new financial model integrating
financial activities with emerging technologies, such as artificial intelligence, blockchain
technology, cloud computing, big data, and Internet technology. Fulop et al. indicate
future-proofing or threats to the accounting profession [46].

Fu and Mishra believe that the spread of COVID-19 and the associated govern-
ment lockdowns led to a significant increase in downloads of financial applications [47].
Akram et al. investigated the impact of digitalization on customers’ well-being in the pan-
demic period [48]. The authors investigated the factors that might have contributed to
this impact on the demand side and better understood the “winners” from this digital
acceleration on the supply side. The researchers’ overall results show that traditional
incumbents experienced the greatest growth in digital offerings during the initial period of
the COVID-19 pandemic; however, BigTech companies and emerging FinTech providers
eventually surpassed them over time.

Digital payments are especially common in Baltic countries. In Estonia, around 98%
of the population older than 15 years made digital payments in 2021. The same figures
are 93% and 83% for Latvia and Lithuania, respectively. Detailed information on digital
payments in Appendix A. Moreover, usage of debit or credit cards is popular. In Estonia,
more than 93% of the population older than 15 years used a debit or a credit card in
2021, while the same indicator for Latvia was 83% and 65% for Lithuania [24]. However,
Lithuania has a strong potential to use banking cards more extensively.

Based on the literature review, the following hypothesis was put forward:

H1. In the financial sector of the EU countries significant progress in the intensity of digital
payments is observed.

2.2. Financial Inclusion through Digital Transformation as a Driver of the Sustainable
Development and Operational Efficiency of Financial Institutions

The research interest in the studies of the financial sector and sustainable develop-
ment topics is growing. The rapid increase in the academic research can be observed
starting from 2017 and onwards with leading authors based on citations from Tchamyou,
Erreygers, Cassimon, Acheampong, Alonso-Almeida, Llach, Marimon, Richardson, Usman,
Makhdum, Weber, Diaz, and Schwegler [49–54]. As widely known, a peculiarity of the
management literature researchers is that leading organizations are increasingly using
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digital technologies to transform their business models with the purpose of better tackling
societal challenges [55–58].

The meaning of sustainability is not commonly shared by researchers and practitioners.
According to Jabareen, the term sustainability belongs originally to the field of ecology,
referring to an ecosystem’s potential for subsisting over time, with almost no alteration [59].
When the idea of development was added, the concept would no longer be solely looked at
from the point of view of the environment, but from that of society and the capital economy.

According to Sakalasooriya, sustainability implies maintaining the capacity of eco-
logical systems, in order to support and enhance the quality of social system known as
the three E’s model [60,61]. The sustainable development goes beyond corporate social
responsibility and the environmental protection agenda. Elkington represents a popular
approach, observing that sustainable development must consolidate social, environmental,
and economic goals in the long term [62]. The authors of the current study emphasize the
economic aspects of sustainability and examine this dimension through the concepts of
financial inclusion and operational efficiency.

The efficient use of energy and of natural, material, and informational resources is vital
for sustainability and sustainable development. Any strategy aimed at sustainability and
resource efficiency must focus on innovation and technological progress. Therefore, innova-
tion is essential to enable sustainability and improve efficiency [12]. Andriuškevičius et al.
point out a need for a set of indicators that would serve as a monitoring tool and a bench-
mark for costs, such as assessing the energy consumption, the production paths, etc. [16].

The researchers point out that by acknowledging the existence of strengthening the
relationship and increasing convergence between sustainability and digitalization, the
professional environment has coined the term digital sustainability. In this regard, both
practitioners and academics placed the emphasis on the achievement of sustainability
development goals. In fact, for the Cybercom Group, digital sustainability is “the means by
which digitalization, as a key part of the fourth industrial revolution, can deliver on the
global sustainability goals” [63].

In the bibliometric analysis (see Figure 2) linking sustainable development with the
financial sector, the research output has been divided into three research clusters: 1. Finan-
cial development and environment protection (red cluster); 2. Financial sector, corporate
social responsibility, innovation, and economics (green cluster); and 3. Financial system
and sustainability (blue cluster). The authors of this study pay attention to the economic
aspect of sustainability since it is the least studied.
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As shown in Figure 2, from the keyword network of sustainable development and eco-
nomic dimension, the term financial inclusion is emphasized. According to the World Bank,
the financial inclusion means “that individuals and businesses have access to useful and
affordable financial products and services that meet their needs—transactions, payments,
savings, credit and insurance—delivered in a responsible and sustainable way”. Financial
inclusion plays a greater role than availability in making use of financial transactions. It
facilitates opportunities to invest in education, health, etc., and thus improves the overall
well-being of individuals and families [64].

The United Nations (UN) emphasizes that financial inclusion means that everyone
who can use financial services has access to a full range of quality financial services,
thereby increasing financial opportunity [65]. The World Economic Forum emphasizes
that “financial inclusion is not only a cornerstone of a fair, equal society, but also a thriving
economy”. Promoting financial inclusion and access to finance can make a significant
contribution to economic development, and new technologies can assist in improving
access to financial products and services for a reasonable price [66].

While some progress has been made in financial inclusion over the last two decades,
the world still faces challenges in achieving sustainable, affordable, and comprehensive
financial inclusion. The achievement of financial inclusion and financial security is not a
goal but rather a means for achieving a goal, in which both are widely recognized as critical
to reducing poverty and achieving the inclusive economic growth. Research revealed that
financial inclusion enables individuals to start and expand businesses, invest in education,
better manage risks, and absorb financial shocks [67].

Danisman and Tarazi investigated how financial inclusion affects the stability of the
European banking system [68]. Their findings indicate that advancements in financial
inclusion through more intense account ownership and digital payments have a stabilizing
effect on the banking industry. Along with its known benefits to society, financial inclu-
sion has the additional benefit of improving the overall stability of the financial system.
Sarma proposed a comprehensive vision of financial inclusion based on the dimensions of
accessibility, availability, and use of the formal financial system by all agents within the
economy [69]. Allen et al. found that greater financial inclusion is associated with lower
account costs and increases in savings [70].

Arner et al. argue that financial technology is the key driver for financial inclusion,
which, in turn, underlies the balanced sustainable development, as embodied in the UN
SDGs [71]. Carranza et al. investigated the factors that influenced bank customers to
adopt e-banking to facilitate their financial services, and found the presence of significant
relationships among perceived ease-of-use, perceived usefulness, the attitude toward using
e-banking, and the intention to use [72].

Gálvez-Sánchez et al. analyzed the research advances made in the field of financial
inclusion and the main lines of investigation currently being addressed by means of a
bibliometric analysis and found a growing interest in the academic community to create a
more accessible financial system service, in particular, using digital money as a means for
promoting financial inclusion [73].

Demir et al. investigated the interrelationship between financial inclusion and income
inequality for a panel of 140 countries using the Global Findex waves of survey data for
2011, 2014, and 2017 [74]. The authors believe that FinTech directly and indirectly affects
inequality through financial inclusion and reveals financial inclusion as the main channel
through which FinTech reduces income inequality. These effects are mainly associated with
higher income countries.

Kanga et al. found that FinTech diffusion and financial inclusion have long-run effects
on GDP per capita over and above their short-run impact and effects on investment in fixed
and human capital [75].

Figure 3 contains the network map from identified articles in the SCOPUS database
using keywords “Financial Sector” and “Financial Inclusion”, extracted on 15 August 2022.
It shows three main clusters in the identified academic literature: 1. Technological devel-
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opment and connections to the financial sector, and solutions for this sector (red cluster);
2. Technological development relations with changes in the sector and/or specific organi-
zations; 3. Financial sector player product and service offering development evaluation in
relation to financial inclusion.
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El Hilali, El Manouar, and Idrissi believe that the road to achieve sustainability in
a digital era should focus on three main directions: Building data analytics capabilities
and shifting innovation to the business model level, as well as enhancing the customer
experience and adopting customer centricity [76]. Cella-de-Oliveira investigated indi-
cators of organizational sustainability from organizational competences [77]. Al-Shaiba,
Al-Ghamdi, and Koc provided a comparative review and an analysis of organizational
efficiency indicators [78].

Based on the literature review, several directions are identified on how digital pay-
ments as the most important service of financial institutions can affect their efficiency.
Operational efficiency plays the most important role in the operation of financial institu-
tions; therefore, the authors study it along with cost efficiency. Allen et al. found that greater
financial inclusion is associated with lower account costs [70]. Scott et al. investigated the
SWIFT adoption impact on bank performance [79]. The authors found that the effect on
profitability is large in the long-term and greater for small than large banks.

Son and Kim examined the mobile payment service demand growth and develop-
ment [80]. The authors carried out the ordinary least squares regression analysis to study
the effect on the active alliance with credit card companies on the firm value.

Ahamed and Mallick revealed that a higher level of financial inclusion contributes
to greater bank stability [81]. The authors argue that a positive association is particularly
pronounced with banks that have a higher customer deposit funding share and lower
marginal costs of providing banking services and that operate in countries with stronger
institutional quality. Parida et al. provided a comprehensive literature review on the impact
of digitization on value creation [82]. Value delivery and value itself capture components of
business model innovation and how the alignment of these components drives sustainable
industry initiatives. Anderson suggests that automation and the digitalization of banks’
operations have played a key role in improving cost efficiency [83].

Based on the literature review, the following hypotheses were developed:

H2. Positive relationship between the digital payments’ intensity and financial inclusion in the EU
countries exists.

H3. Positive relationship between the digital payments’ intensity and the operational efficiency of
financial institutions in the EU countries exists.
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3. Research Methodology and Results

To achieve the purpose of the study, the authors analyzed statistics on the digital
transformation of the financial sector and chose digital payments as the most popular
digital technology to identify the relationship between the intensity of financial inclusion
and its dynamics across the Globe and in the European Union. For the empirical analysis,
the authors collected data from two main sources: Global Financial Inclusion Database
(WB 2022) for financial inclusion variables and European Central Bank Consolidated Bank-
ing Database (ECB 2022) for the bank expense variables. The data were collected from
26 European Union countries for the years 2014, 2017, and 2021. Luxemburg was excluded
from the analysis since the data for 2021 were not available at the time of the study.

In the empirical study, the authors used two control variables:

• made a digital payment, % age 15+ (MDP);
• received digital payments, % age 15+ (RDP);
• and support variables:
• account, % age 15+ (ACC);
• made a deposit, % with a financial institution account, age 15+ (DEP);
• saved any money, % age 15+ (SAV);
• saved at a financial institution, % age 15+ (SAF);
• saved for old age, % age 15+ (SAO);
• borrowed any money, % age 15+ (BOR);
• total operating expenses, % of total assets (TOE);
• staff expenses, % of total assets (STE).

As shown in Figure 4, in 2021, the highest intensity of digital payments in the EU coun-
tries was in Denmark—99.9% of the population aged 15 and over made digital payments—
followed by Germany (99.5%), Austria (99.2%), Sweden (98.4%), and France (98.4%). The
indicators of Estonia (97.7%) and Latvia (93.0%) of the Baltic countries are also above
average, while Lithuania (83.4%) is slightly lower.
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The fastest growth of digital payments made in the last 8 years was in Greece (290.3%),
Romania (88.8%), and Bulgaria (79.5%), which is largely explained by the low intensity of
digital payments in 2014. Among the Baltic states, the fastest growth in 2021 compared to
2014 was in Lithuania (48.2%), compared with Latvia (14.0%) and Estonia (3.7%).

As shown in Figure 5, in 2021, Estonia (93.0%), followed by Sweden (91.4%), Slovenia
(90.4%), Denmark (88.9%), Slovakia (82.9%), and Latvia (82.8%) were the leaders in the EU
in terms of the intensity of digital payments received. The intensity of digital payments
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received in Lithuania was the lowest in the Baltics (64.7%). The fastest growth in digital
payments received over the last 8 years was in Hungary (48.1%), Slovenia (42.0%), and
Romania (32.1%), which is largely explained by the low intensity of received digital pay-
ments in 2014. Among the Baltic states, the fastest growth in 2021 compared to 2014 was in
Estonia (9.8%) and Latvia (3.6%), while the decrease was seen in Lithuania (−5.7%).
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To assess the dynamics of the intensity of digital payments, the authors use the chi-
squared test and the statistic is calculated as follows:

χ2 = ∑k
i=1

(Oi − Ei)
2

Ei
(1)

where Oi is the observed (2021) intensity of digital payments in i-th country and Ei is the
expected (2014 or 2017 accordingly) intensity of digital payments in i-th country.

The following table summarizes the results of chi-squared test.
As can be seen from the data in Table 3 on the digital payments made, the chi-square

statistic is greater than the chi-square critical values (37.7); therefore, the authors can
conclude that the increase in digital payments made, comparing the year 2021 with both
2014 and 2017, is statistically significant at a confidence level greater than 95%. A similar
conclusion can be drawn about the increase in digital payments received in 2021 compared
to 2014. However, compared to 2017, the increase in digital payments received is not statis-
tically significant. Moreover, these conclusions are confirmed by the p-values summarized
in Table 3. The results of the chi-square test allow for the confirmation of hypothesis H1.

Table 3. Chi-square test statistics for the dynamics of the intensity of digital payments made and received.

Year
Made Digital Payments Received Digital Payments

Chi-Square p-Value Chi-Square p-Value

2021 vs. 2014 340.6534 3.817 × 10−57 66.7773 1.145 × 10−5

2021 vs. 2017 79.9924 1.144 × 10−7 28.8459 0.2704
Source: Calculated by the authors based on WB data.

In order to assess the relationship between the intensity of digital payments and the
indicators of financial inclusion in the EU countries, the authors performed a Pearson
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correlation analysis, and the results obtained with the RStudio cor.test () function are
summarized in Table 4.

Table 4. Pearson correlation test statistics for the relationship between digital payments made and
received with financial inclusion indicators in the EU countries.

Year
Made Digital Payments Received Digital Payments

r p-Value LCI UCI r p-Value LCI UCI

Account 0.8828 2.20 × 10−16 0.8218 0.9239 0.6674 2.52 × 10−11 0.5224 0.7748
Deposit 0.4860 6.46 × 10−6 0.2954 0.6394 0.7203 1.06 × 10−13 0.5928 0.8126

Savings any 0.8466 2.20 × 10−16 0.7689 0.8996 0.5720 4.48 × 10−8 0.4005 0.7048
Savings at FI 0.8261 2.20 × 10−16 0.7395 0.8858 0.6272 8.04 × 10−10 0.4703 0.7457

Savings for old age 0.7258 5.73 × 10−14 0.5999 0.8163 0.5074 2.13 × 10−6 0.3211 0.6558
Borrowed 0.5426 2.87 × 10−7 0.3641 0.6827 0.2241 0.0486 0.0016 0.4254

Source: Calculated by the authors based on WB data.

As can be seen from the data in Table 4 for digital payments made, all Pearson
correlation coefficients values are larger than 0.5, indicating a strong positive relationship
with all analyzed financial inclusion indicators for the EU countries. A similar conclusion
can be drawn in regard to the digital payments received. However, the relationship between
digital payments received and borrowing is rather weak. These conclusions are confirmed
by the p-values and Pearson correlation coefficients of 95% confidence intervals summarized
in Table 4. The Pearson correlation analysis results allow for the confirmation of hypothesis H2.

To evaluate the relationship between the intensity of digital payments and the op-
erational efficiency of financial institutions in the EU countries, the authors provided
regression analysis. A regression analysis has been widely used in similar studies, for
example, by Allen et al., Demir et al., Son and Kim, that proved its ability to provide the
necessary justifications for the validation of the proposed hypothesis [70,74,80]. To test the
proposed hypothesis, the following four regression equations were developed:

TCMDP = β0.1 + β1.1MDPI + ε1 (2)

TCRDP = β0.2 + β1.2RDPI + ε2 (3)

SCMDP = β0.3 + β1.3MDPI + ε3 (4)

SCRDP = β0.4 + β1.4RDPI + ε4 (5)

where TCMDP¯total costs (% of assets) depending on the intensity of digital payments made;
TCRDP —total costs (% of assets) depending on the intensity of digital payments received;
β0.1. β0.2. β0.3. β0.4 —intercepts of respective regression model;
β1.1. β1.2. β1.3. β1.4 —regression coefficients of respective regression model;
ε1. ε2. ε3. ε4 —error terms of respective regression model.
Regression model’s calibration and evaluation results obtained with the RStudio are

summarized in Tables 5 and 6.

Table 5. Regression model statistics for digital payments relationship between banks’ total and staff costs.

Model Res. SE Df R2 Adj R2 F-Stat p-Value Sign

TC(MDPI) 0.3963 76 0.4184 0.4107 54.67 1.58 × 10−10 ***

SC(MDPI) 0.1808 76 0.3654 0.3571 43.76 4.61 × 10−9 ***

TC(RDPI) 0.4288 76 0.3193 0.3104 35.65 7.06 × 10−8 ***

SC(RDPI) 0.1890 76 0.3068 0.2977 33.63 1.44 × 10−7 ***

Signif. codes: ‘***’ 0.001. Source: Calculated by the authors based on WB and ECB data.
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Table 6. Regression coefficient statistics for digital payments relationship between banks’ total and
staff costs.

Model Variable Estimate Std. Error t-Stat p-Value Sign

TC(MDPI)
Intercept 2.9978 0.2049 14.634 <2 × 10−16 ***

MDPI −0.0182 0.0025 −7.394 1.58 × 10−10 ***

SC(MDPI)
Intercept 1.3706 0.0935 14.665 <2 × 10−16 ***

MDPI −0.0074 0.0011 −6.615 4.61 × 10−9 ***

TC(RDPI)
Intercept 3.0640 0.2631 11.645 <2 × 10−16 ***

RDPI −0.0225 0.0038 −5.971 7.06 × 10−8 ***

SC(RDPI)
Intercept 1.4284 0.1160 12.316 <2 × 10−16 ***

RDPI −0.0096 0.0017 −5.799 1.44 × 10−7 ***

Signif. codes: ‘***’ 0.001. Source: Calculated by the authors based on WB and ECB data.

As shown in Table 6, all estimated regression model’s coefficients are statistically
significant at level <1%. The results obtained allow for the conclusion that a positive
relationship between digital payments’ intensity and the operational efficiency of financial
institutions exists—when the intensity of digital payments increases, both banks’ total costs
to assets and staff costs to assets decrease.

Since the tests of correlation coefficients substantiate the statistical significance of the
relationship between the intensity of digital payments and financial inclusion identifiers,
the authors conclude that with increased opportunities to make and receive digital pay-
ments, the proportion of account owners in the 15+ population group increases linearly
(see Figure 6).
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In addition, when the intensity of digital payments made increases by 1%, the intensity
of accounts increases by 0.48%. Regarding digital payments received, the increase in
accounts is slightly higher (0.51%).

Regarding the relationship between digital payments and the intensity of savings at
financial institutions, the results of the analysis allow for the conclusion that with increasing
opportunities to make and receive digital payments, the intensity of savings at financial
institutions in the 15+ population group increases linearly, as shown in Figure 7. In addition,
as the intensity of digital payments increases by 1%, the intensity of savings increases by
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0.75%. With regard to digital payments received, the growth of savings intensity is slightly
higher (0.81%), which can be logically explained, since upon receiving a payment there is
an additional opportunity to save money.
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Regarding the relationship between digital payments and the intensity of savings for
old age customers, the results of the analysis allow for the conclusion that with increasing
opportunities to make and receive digital payments, the intensity of savings for old age
in the 15+ population group increases linearly, as shown in Figure 8. In addition, as the
intensity of digital payments increases by 1%, the intensity of savings increases by 0.60%.
Regarding received digital payments, the growth of savings intensity is similar (0.59%).
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Since the tests of regression models and coefficients substantiate the statistical signifi-
cance of the relationship between the intensity of digital payments and financial institutions
operational efficiency, the authors concluded that with the increased intensity of digital
payments, the total and staff costs to bank assets decrease, as shown in Figures 9 and 10. In
addition, as the intensity of digital payments made increases by 1%, the total costs to assets
decrease by 0.018% on average. Regarding received digital payments, the decrease in total
costs to assets is slightly higher (0.023%). Among the Baltic states, Latvia showed slightly
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lower total costs than the EU average—with the digital payments made factor as −0.49%
and the digital payments received factor as −0.38%. On the other hand, Estonia’s result is
+0.16% and +0.41%, and Lithuania is +0.07% and −0.05%, respectively.

Sustainability 2022, 14, x FOR PEER REVIEW 15 of 24 
 

Figure 7. The relationship between the intensity of digital payments made and received and the 
intensity of accounts with savings at financial institutions. Source: Calculated by the authors based 
on WB data. 

Regarding the relationship between digital payments and the intensity of savings for 
old age customers, the results of the analysis allow for the conclusion that with increasing 
opportunities to make and receive digital payments, the intensity of savings for old age 
in the 15+ population group increases linearly, as shown in Figure 8. In addition, as the 
intensity of digital payments increases by 1%, the intensity of savings increases by 0.60%. 
Regarding received digital payments, the growth of savings intensity is similar (0.59%). 

  

Figure 8. The relationship between the intensity of digital payments made and received and the 
intensity of savings for old age. Source: Calculated by the authors based on WB data. 

Since the tests of regression models and coefficients substantiate the statistical signif-
icance of the relationship between the intensity of digital payments and financial institu-
tions operational efficiency, the authors concluded that with the increased intensity of 
digital payments, the total and staff costs to bank assets decrease, as shown in Figures 9 
and 10. In addition, as the intensity of digital payments made increases by 1%, the total 
costs to assets decrease by 0.018% on average. Regarding received digital payments, the 
decrease in total costs to assets is slightly higher (0.023%). Among the Baltic states, Latvia 
showed slightly lower total costs than the EU average—with the digital payments made 
factor as −0.49% and the digital payments received factor as −0.38%. On the other hand, 
Estonia’s result is +0.16% and +0.41%, and Lithuania is +0.07% and −0.05%, respectively. 

  

Figure 9. The relationship between the intensity of digital payments made and received and the
banks’ total costs (% of assets). Source: Calculated by the authors based on WB and ECB data.

Sustainability 2022, 14, x FOR PEER REVIEW  16  of  24 
 

Regarding staff costs to assets, when the intensity of digital payments increases by 

1%, the staff costs to assets decrease by 0.0074% on average. For digital payments received, 

the decrease in staff costs to assets is slightly higher (0.0096%). Among the Baltic states, 

Latvia showed slightly lower total costs than the EU average—with the digital payments 

made factor as −0.26% and digital payments received factor as −0.21%. On the other hand, 

Estonia’s result is +0.06% and +0.017%, and Lithuania is +0.07% and +0.02%, respectively. 

   

Figure 10. The relationship between the intensity of digital payments made and received and the 

expenses of banks’ staff (% of assets). Source: Calculated by the authors based on WB and ECB data. 

All the results of the above analysis allow for the confirmation of hypothesis H3. 

To conduct an in‐depth study of the digital transformation and sustainable develop‐

ment of financial sector participants in Baltic countries, semi‐structured expert interviews 

were used to validate research findings. In line with the research objectives, special atten‐

tion has been paid to issues in relation to the cost efficiency of the sustainable development 

of the financial sector. 

In total, nine top level experts participated in the interviews. The overall summary of 

the expert group is presented in the Table 7. 

Table 7. Characteristics of the interviewed financial sector participants from the Baltic countries. 

Area/Industry  Number of Experts  Geographical Presence  Position of Experts 

Banking  4  Baltic Countries 

Head of Digital Customer Experience; Head 

of Financial transformation; Head of Digital 

Development; Head of Product Develop‐

ment 

Consumer Finance  2  Global, Latvia  Chief Innovation Officer; Chief Risk Officer 

Peer‐to‐peer investment 

platform 
1  Global  Head of Product 

Technology  1  Baltic Countries  Chief Strategy Development Officer 

Financial Supervision 

Authority 
1  Latvia 

Director of Department, Financial Innova‐

tion 

The authors believe that the expert composition is representative to a sufficient extent 

since experts cover key industries and the area related to the financial sector, as well as 

possess local, regional, and global views on the studied topic. The interviews took place 

during the time period from September to October 2022. 

As an opening question, the progress of digital transformation in a represented fi‐

nancial sector participant was described by experts mainly in the following way:   

Figure 10. The relationship between the intensity of digital payments made and received and the
expenses of banks’ staff (% of assets). Source: Calculated by the authors based on WB and ECB data.

Regarding staff costs to assets, when the intensity of digital payments increases by
1%, the staff costs to assets decrease by 0.0074% on average. For digital payments received,
the decrease in staff costs to assets is slightly higher (0.0096%). Among the Baltic states,
Latvia showed slightly lower total costs than the EU average—with the digital payments
made factor as −0.26% and digital payments received factor as −0.21%. On the other hand,
Estonia’s result is +0.06% and +0.017%, and Lithuania is +0.07% and +0.02%, respectively.

All the results of the above analysis allow for the confirmation of hypothesis H3.
To conduct an in-depth study of the digital transformation and sustainable develop-

ment of financial sector participants in Baltic countries, semi-structured expert interviews
were used to validate research findings. In line with the research objectives, special atten-
tion has been paid to issues in relation to the cost efficiency of the sustainable development
of the financial sector.

In total, nine top level experts participated in the interviews. The overall summary of
the expert group is presented in the Table 7.
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Table 7. Characteristics of the interviewed financial sector participants from the Baltic countries.

Area/Industry Number of Experts Geographical Presence Position of Experts

Banking 4 Baltic Countries
Head of Digital Customer Experience; Head of
Financial transformation; Head of Digital
Development; Head of Product Development

Consumer Finance 2 Global, Latvia Chief Innovation Officer; Chief Risk Officer

Peer-to-peer investment platform 1 Global Head of Product

Technology 1 Baltic Countries Chief Strategy Development Officer

Financial Supervision Authority 1 Latvia Director of Department, Financial Innovation

The authors believe that the expert composition is representative to a sufficient extent
since experts cover key industries and the area related to the financial sector, as well as
possess local, regional, and global views on the studied topic. The interviews took place
during the time period from September to October 2022.

As an opening question, the progress of digital transformation in a represented finan-
cial sector participant was described by experts mainly in the following way:

• A specific number of delivered solutions, technology projects, and improvement
initiatives implemented per year in accordance with a technology strategy;

• Partnerships with service providers with strategic competence in the area;
• Implementation of machine learning techniques to shorten the process execution time

and advance the quality of decision making.

Furthermore, in relation to sustainable development goals standing at the forefront of finan-
cial sector participant’s long-term development and related operational plans, experts mentioned:

• Setting strategic objectives for particular sustainability goals;
• Sustainability integrated in the application of business practices;
• Sustainability dimensions are included in the key strategic areas of the company

(e.g., staff, risk management, partnerships).

The experts mentioned the following technological solutions for businesses that were
most often considered for achieving sustainability goals:

• Artificial intelligence (incl. machine learning and processing big data);
• Digital payments, e-wallets, and remote customer onboarding;
• Cloud computing;
• Blockchain technology;
• Process automation.

According to the experts, technology plays a prominent role in balancing the relation-
ship between the company’s sustainability and the sustainable development objectives.
Technology can be considered as a foundation for further actions. However, it was also
stressed that technology is merely a tool to achieve the goal. Practitioners, who work with
technology, are the most important element of ensuring sustainability.

Experts cited digital payments as a key product or priority that tends to become more
advanced. Traditionally, digital solutions including digital payments are heavily used for
achieving cost efficiency objectives. In particular, experts emphasized that cost efficiency
became the main goal to accelerate digitization at a time when the economy, and thus
business activities, were slowing down. Nevertheless, the main goal of digitalization is
manifested in the improvement in customer experience. Process automation deserves a
special place in digitalization initiatives.

In terms of contribution of digital technology to sustainable development, digital
technology enables the use of human capital in a smarter way (i.e., less manual work,
more intellectual tasks). Moreover, it eliminates a wide range of risks, which can arise
from human factors (varying from errors to conflict of interest) as well as save costs by not
consuming excessive resources.
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Currently, the following technological solutions that are most often in use as mentioned
by the experts include data models and analytics, robotics, and basic artificial intelligence
tools. Among the solutions that were mentioned in the pipeline are the introduction of
various application programming interfaces (APIs), more advanced artificial intelligence
tools, as well as various digital platforms.

Finally, with regard to the open-ended questions, the approach toward financial
inclusion was described as:

• Special focus on underserved and potentially discriminated segments of customers
(e.g., easing barriers for receiving financial services using digital technology);

• Indirectly by offering a regulatory sandbox and innovation hubs (by financial regulators).

During the interview, the experts were asked to answer specific questions by choosing
the most appropriate score ranging from 1 (not important) to 5 (very important). The
summary of the questionnaire with expert answers is provided in Table 8.

Table 8. Summary of semi-structured interviews of financial sector institutions’ expert group from
the Baltic countries.

Number Question Text Average score Min Max

1.1

To what degree, the following technology types are currently
in use and to what degree, priorities will be placed on these
technologies:The development of API platform technologies,
including the development of open business approaches in
digital ecosystems to the needs of end-users

4.4 4.0 5.0

1.2 development or improvement in remote authentication tools 4.6 4.0 5.0

1.3
development of data science solutions, including
using artificial intelligence technologies (for example,
improving efficiency)

4.1 2.0 5.0

1.4 implementation of deep neuronal network technologies
(for example, improving risks) 3.3 1.0 5.0

1.5 implementation of blockchain technologies 2.4 1.0 4.0

1.6
integrated process automation solutions using a set of
technologies for artificial intelligence, deep machine
learning, and data analytics

4.3 3.0 5.0

2.1

To what degree does the following statement apply to your
organization: Digital transformation is a key method for
optimizing internal processes within our company to make
them more efficient (cost reduction)?

4.3 4.0 5.0

2.2
To what degree, the following statement applies to your
organization: Digital transformation is a key method for
[developing our company’s customer base]

4.8 3.0 5.0

2.3
To what degree, the following statement applies to your
organization: Digital transformation is a key method for
[improving customer relationship]

4.8 4.0 5.0

2.4
To what degree, the following statement applies to your
organization: Digital transformation is a key method for
[improving access to channel management]

4.7 4.0 5.0

2.5
To what degree, the following statement applies to your
organization: Digital transformation is a key method for
[improving product development]

4.8 3.0 5.0

Source: Compiled by the authors.

As shown in Table 8, the digital transformation was assessed as a key method by
experts for improving product development (4.8), developing financial sector participant
customer base and customer relationships (4.8), as well as access to channel management
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(4.7). It is peculiar that experts do not consider digital transformation as the main method
for optimizing internal processes and increasing the operative efficiency of financial insti-
tutions (4.3). In connection with the application of innovative digital technologies, expert
evaluations show that the most important solutions are related to the development of
digital payments (e.g., remote authentication tools (4.6), API platform technologies (4.4),
process automation (4.3).

4. Discussion

In discussions, researchers from academia and practitioners from financial institutions
and global consulting firms define digital transformation as a complex process of adapt-
ing digital technologies, which results from the strategic goal of creating, adapting, and
transforming internal processes, customer relationships and customer experiences, value
propositions and business models, with the aim of increasing the efficiency of financial
institutions [4,5]. Liu et al. believe that the digital transformation is characterized by
the integration of digital technologies into business processes. Shim and Shin recognize
that the rapid development of ICT is transforming the landscape of the financial indus-
try and starting a new era of convergence services [5,6]. Kotarba considers the digital
transformation to be the modification of business models, which results from the dynamic
of technological progress and innovation that triggers changes in consumer and social
behaviors. Therefore, it is important to understand the role of digital transformation in
bringing about beneficial changes in organizational strategies and behaviors [84]. All these
considerations allow the authors to conclude that digital transformation is a driving force
for the sustainable development of financial institutions, which coincides with the opinions
of Flejterski, Schilirò, Yu et al. [10–12].

The results of both the recent academic and the current empirical research show that
digital payments are the most affected area of digital transformation [43,47,49]. The current
research reveals that the intensity and progress of digital payments made and received differ
significantly between the EU countries; similar results have been shown by other research
works (e.g., Mishra, Sarma, Allen, etc. [47,69,70]). Sarma proposes a comprehensive vision
of the financial inclusion based on the dimensions of accessibility, availability, and use of
the formal financial system by all agents within the economy, and explains the differences
in the use of financial services with different income levels [69]. The results of our research
do not provide a sufficient justification for this statement due to the gross national income
per capita, which indicates a moderately strong correlation with the intensity of digital
payments made in the EU countries in 2021 (coefficient of −0.649), while a correlation with
the intensity of digital payments received in the EU countries in 2021 indicates a weak
relationship (coefficient of −0.162). Allen et al. found that greater financial inclusion is
associated with lower account costs and increases in savings. The authors explain the
differences with greater proximity to financial intermediaries, stronger legal rights, and
more politically stable environments. However, Sahi et al. explains the differences in
cultural backgrounds [43,70]. The current study shows that the digital transformation in
the financial sector significantly reduces the impact of income level on financial service
penetration—the availability of digital payments is closely correlated with both account
ownership and any savings intensity. Moreover, similar relationships are substantiated in
the studies by Arner et al. 2020, Galvez-Sanchez et al. 2021 [71,73].

Digital transformation of the financial sector not only contributes to the increase in
the intensity of financial services, but also provides an opportunity to reduce the costs
of manual work and reduce operational risk losses. Moreover, the study by Ahamed
and Mallick provides comprehensive empirical evidence that greater financial inclusion is
positively associated with individual bank stability. Furthermore, the study substantiates
that the channels through which financial inclusion impacts bank soundness and increases
financial inclusion act as an instrument to reduce the marginal cost of outputs [81]. Similar
conclusions can be derived from the research by Andersen on Norwegian banks’ online
and mobile banking, payment apps, and other web-based services. The authors stated that
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these services led the bank customers to be more self-sufficient and reduced the need for
bank personnel and bank offices. Therefore, automation and the digitalization of banks’
operations have played a key role in improving cost efficiency [83].

However, digital transformation in the financial sector of the Baltic states is insufficient
compared to the EU as a whole. Of note, interviews with the expert group of financial sector
institutions of the Baltic states revealed that experts do not consider digital transformation
as the main method for optimizing internal processes and increasing the operational
efficiency of financial institutions.

In general, the authors agree with the findings by Danisman and Tarazi, which suggest
that advances in financial inclusion through increased account ownership and digital
payments stabilize the banking industry in the EU [68].

5. Conclusions

The authors conclude that the digital transformation of the financial sector takes
place under the influence of the fourth industrial revolution and is characterized by the
integration of digital technologies into business processes, providing new innovative
opportunities, thus directly affecting the operation of financial sector institutions. The
rapid development of technologies changed the landscape of the financial sector. Therefore,
development of technologies could be considered to be a driving force for the sustainable
development of financial institutions.

There is no standardized solution for the digital transformation of financial institutions
to promote sustainable development, as the sustainable development is a continuous
process and requires contextualization.

The bibliometric analysis linking sustainable development and the financial sector,
despite the growing interest of researchers, showed that the regularities of financial systems
and sustainability were studied the least. The authors of the current study have paid
attention to the economic aspect of sustainability since it was studied the least. In addition,
by critically analyzing the latest research, they have concluded that the sustainability of a
financial institution could be also characterized by the financial inclusion and operational
efficiency aspects enabled by digital transformation.

The statistical analysis of the digital transformation of the financial sector was per-
formed by the authors. Digital payments were selected as the most popular digital technol-
ogy, in order to determine the relationship between the intensity of financial inclusion and
its dynamics across the Globe and in the European Union. With three tested hypotheses,
the authors concluded that in the financial sector of the EU countries significant progress
in the intensity of digital payments was observed, and a positive relationship between
the intensity of digital payments and financial inclusion was found. In addition, a posi-
tive relationship between the intensity of digital payments and the efficiency of financial
institutions in the EU countries was proven.

Based on the analysis of semi-structured interviews of the expert group from the
financial sector institutions of the Baltic countries to validate research findings, the authors
believe that there is an evident basis for the conclusion that digital transformation is a
key method for improving product development, developing a financial sector institution
customer base, customer relationships, as well as access to channel management. Never-
theless, there is room for improvement in digital transformation solutions for optimizing
internal processes and increasing the operational efficiency of financial institutions in the
Baltic countries.

The authors conclude that digital transformation is beneficial for the clients of financial
institutions and for the financial institutions themselves by ensuring the availability of
financial services 24/7 even in conditions of a pandemic and similar restrictions, saving
personal time for financial transactions and reducing logistics costs for financial institutions;
cost savings by reducing manual operations, the need for offices and logistics; customer
satisfaction, as the probability of errors in the execution of financial transactions decreases;
reducing operational risk and its consequences (costs of operational risk insurance and
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the amount of capital required to cover operational risk are reduced); as well reducing
the impact on the environment—the ecological footprint decreases by giving up material
money carriers, diminishing the need for office space and logistics services.

For further research, it is suggested to study how financial inclusion interacts with
different sustainability aspects while taking into account the hierarchy within the context
of digital transformation of financial institutions, as well as the environment dimension of
the sustainable development of the financial sector. Provided that digital transformation of
financial institutions is possible only when appropriate legal framework is developed and
adopted, regulatory aspects of digital transformation in the financial sector are important
for further research, as well. In the context of the Baltic countries, in-depth research is
needed to explain the differences between the dynamic of digital payments in all Baltic
countries in general and the underlying reasons for a decrease in digital payments received
in Lithuania in 2021 compared to 2014 in particular.
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Appendix A

Table A1. The digital payments’ intensity and growth (%) in the EU countries in 2014, 2017, and 2021.

Country MDP 2021 MDP 21 vs. 14 MDP 21 vs. 17 RDP 2021 RDP 21 vs. 14 RDP 21 vs. 17

Austria 99.2 6.1 9.9 58.2 −22.7 −20.9

Belgium 97.3 1.0 4.0 77.0 6.3 0.8

Bulgaria 68.3 65.7 79.5 53.0 −9.1 21.7

Croatia 78.6 20.0 41.6 64.0 7.7 13.8

Cyprus 93.1 21.9 27.0 76.4 12.2 10.6

Czech Rep. 99.5 3.0 6.6 61.7 −16.5 −13.2

Denmark 99.9 1.5 1.8 88.9 6.4 −4.2

Estonia 97.1 10.2 7.6 55.0 −1.1 −24.9

Finland 97.7 3.5 3.7 93.0 7.2 9.8

France 97.7 −0.4 0.2 80.6 6.4 −3.5

Germany 98.4 9.9 9.3 52.2 −23.5 −25.9

Greece 88.1 55.6 290.3 69.1 15.1 23.1

Hungary 75.0 −0.2 19.2 77.3 9.0 26.1

Ireland 81.4 31.8 41.4 75.2 38.3 48.1

Italy 98.0 7.5 16.0 66.9 0.7 −8.0

Latvia 93.0 7.9 40.4 55.1 2.1 6.3

Lithuania 83.4 24.5 48.2 64.7 −3.8 −5.7

Malta 93.0 11.9 14.0 82.8 −2.3 3.6
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Table A1. Cont.

Country MDP 2021 MDP 21 vs. 14 MDP 21 vs. 17 RDP 2021 RDP 21 vs. 14 RDP 21 vs. 17

Netherlands 85.8 8.1 21.6 69.4 2.4 11.9

Poland 98.0 1.1 1.5 76.1 −0.9 −10.8

Portugal 91.4 15.6 73.5 66.6 8.3 20.8

Romania 87.5 7.7 24.1 66.0 14.3 31.5

Slovak Rep. 56.1 71.5 88.8 46.2 12.6 32.1

Slovenia 92.7 22.1 33.4 82.9 13.5 24.1

Spain 93.6 4.1 13.8 90.4 16.1 42.0

Sweden 98.4 0.9 0.7 91.4 4.5 4.6

Source: Calculated by the authors based on WB data.
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