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Abstract
Motivation: The digitization of financial services has brought a noticeable decline 

in the importance of branch banking for customers wanting to contact their bank or re-
ceive financial services. The lack of personal contact with bank employees has become 
particularly significant during the pandemic, with remote modes of communication re-

ducing the risk of contracting SARS-CoV-2.
Aim: The present study applies the Spearman’s rank correlation coefficient and binomial 

logit model to determine the impact of the digitization of bank services and the COVID-19 
pandemic on retail customers’ needs for branch banking.

Results: The empirical research conducted demonstrated that the factors significantly 
positively influencing the need to use financial services provided by staff in bank branch-
es were respondent experience in using bank advisory services and fear of interpersonal 

contact in the pandemic context. Meanwhile, variables with a negative effect were the use 
of the electronic banking platform, attitudes towards the use of the artificial intelligence 

technology in the banking sector, and perceptions of the advantages of remote communi-
cation with institutions in the pandemic context.
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1. Introduction

Technological progress has hugely impacted the way commercial banks do busi-
ness (Frame & White, 2015, pp. 271–291), with the growing use of informa-
tion and communication technologies (ICTs) increasing operational and cost 
efficiency (Forcadell et al., 2020, pp. 18–27) and financial services availability 
(İnel, 2019, pp. 549–556). The digital revolution has also affected banks’ retail 
customers, influencing their financial decisions (Pousttchi & Dehnert, 2018, 
pp. 265–286). Recent changes in customer preferences regarding the chan-
nel of communication with their bank prompted researchers to apply different 
sets of criteria for assessing the level of customer satisfaction with bank ser-
vices. Regarding branch banking, the analyzed determinants concerning the at-
titude and behavior of staff, the attractiveness of products offered, reactions 
to customer complaints, and the accessibility and convenience of using bank-
ing infrastructure (Bena, 2010, pp. 143–150). Meanwhile, studying customer 
adoption of banking channels in Hong Kong, Wan et al. (2005, pp. 255–272) 
showed that branch banking was used more often by senior customers. Ac-
cording to the authors of that paper, having personal contact with bank em-
ployees rather than relying on an electronic medium might have contributed 
to preferences for this channel, likely a function of perception of the accuracy 
of the information transmitted and the security of customer data. Therefore, it 
can be assumed that customer satisfaction surveys regarding traditional banking 
focus on the experiences of customers with the use of financial services in bank 
branches and the related relationships with employees of these institutions.

Modern banking’s increasing employment of self-service technologies 
(SST) has produced a move away from the traditional “high-touch and low-
tech” customer service model towards a “high-tech and low-touch” model, 
which substantially reduces the importance of human relationships (Wang et 
al., 2013, pp. 400–414). Consequently, factors that significantly affect the level 
of customer acceptance of and satisfaction with e-banking services — such as 
usefulness, compatibility, risk, and cost — largely concern the ICT solutions 
used rather than any interpersonal relationship (Ha et al., 2012, pp. 217–227).

Polasik & Wisniewski (2009, pp. 32–52) identified the following factors 
in Internet banking acceptance: perceived security, exposure to marketing 
campaigns, and experience with other banking products, with human rela-
tionships only considered to a small extent. Meanwhile, the Ayo et al. (2016, 
pp. 347–367) study identified the competence of e-service support staff, sys-
tem availability, service portfolio, responsiveness, and reliability as the most 
important factors for the quality of e-services, with no reference to contact with 
bank employees. While Mbama et al. (2018, pp. 432–451) did consider em-
ployee-customer engagement when investigating the impact of digital banking 
channels on customer experience and the financial performance of the banks, 
this factor did not relate to using financial services at bank branches.
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Meanwhile, researching customer preferences, Polasik & Piotrowski (2016, 
pp. 103–131) focused on the technological solutions employed by banks, demon-
strating that the simultaneous implementation of financial innovation portfolios, 
a strategy employed by banks operating in Poland, aimed to increase customer 
satisfaction. However, this could also be seen as an example of an effective re-
sponse from the banking sector to FinTech competition.

Accordingly, the extant literature indicates that customers using e-bank-
ing for its advantages — such as convenience, availability, low costs, and speed 
of service — are willing to sacrifice their interpersonal relationships with bank 
employees, a principal characteristic of branch banking. The banking sector’s 
ongoing digitization, along with continuing changes to consumer behavior, is 
expected to further reduce the need for branch-level banking services (Kozlova 
et al., 2019, pp. 279–287).

As artificial intelligence (AI) is implemented at an increasingly large scale, 
the image of modern banking is changing (Hassani et al., 2020, pp. 433–446), 
with chatbots and robo-advisors entering the sphere once reserved for per-
son-to-person contact (Ris et al., 2020, pp. 130–144). According to Jung et 
al. (2019, pp. 405–427), although there is great potential for robo-advisory 
in banking, the tool has yet to gain wide recognition among customers, poten-
tially due to low trust in banks, high expectations of the transparency of finan-
cial services using AI, and limited interest in financial investments (Jung et al., 
2018, pp. 367–380).

Notably, financial advisory services is an area of banking where personal 
contact with institutional employees remains significant (Cruciani, 2017). Cus-
tomers do not treat advisors as mere vendors; instead, they appreciate their ex-
pertise (Cummings, 2017, pp. 97–117). Through knowledge transfer, financial 
advisors allow customers to better understand their financial situation and in-
crease their financial self-awareness and financial literacy (Migliavacca, 2020, 
pp. 402–419).

The COVID-19 pandemic has considerably affected the behavior of bank 
customers, with concerns about SARS-CoV-2 infection from cash-handling 
considered by the literature (Huterska et al., 2021, pp. 1–18), along with 
the increasing share of cashless payments (Ağan, 2020, pp. 229–240; Dziawgo, 
2021, pp. 1110–1120). Meanwhile, Baicu et al. (2020, pp. 534–556) indicated 
a reduced number of people using branch banking during the COVID-19 pan-
demic. It can therefore be assumed that customers perceived branch banking 
as a channel of communication that increased the risk of SARS-CoV-2 infec-
tion and e-banking instruments as offering superior health protection. Thus, 
the pandemic has highlighted another advantage of the banking sector’s digital 
transformation.

This article aims to determine the impact of the digitization of bank services 
and the COVID-19 pandemic on retail customers’ need to use branch bank-
ing. The paper uses primary data obtained in a survey covering a representative 
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sample of the Polish population. The data were analysed using Spearman’s rank 
correlation coefficient and a binomial logit model.

This article fills a gap in the literature surrounding banking communication 
channels by considering interpersonal relations in its analysis. Although Filotto 
et al. (2021, pp. 366–375) examined factors limiting migration from traditional 
to e-banking, the importance of services provided by bank employees was not 
their analysis’s main focus. Additionally, the extant literature has avoided de-
termination of the impact on the phenomenon of technological advancements 
(represented by remote communication methods) or the attitudes of customers 
towards broad use of AI and robo-advisory in banking activities. Furthermore, 
extant studies date have not examined the impact of customer assessments 
of the compliance of banks with ethical standards or their need to use the fi-
nancial services provided by bank employees at the branch level. To the best 
of the author’s knowledge, this work is also the first to address the impact 
of the COVID-19 pandemic and social distancing on customer preferences 
for different banking communication channels in terms of interpersonal rela-
tions. Indeed, to date, studies covering the impact of the COVID-19 pandemic 
on the banking sector have focused on the stability of the sector (Abboud et al., 
2021, pp. 1–46; Elnahass et al., 2021, pp. 1–32; Korzeb & Niedziółka, 2020, 
pp. 205–234) and the profitability of banks’ business (Kozak & Wierzbowska, 
2022, pp. 11–29; Xie et al., 2022, pp. 4801–4816).

In the subsequent section, a literature study is conducted on bank ser-
vices acceptance and satisfaction factors. The next part of the work presents 
the description of survey research, the type of variables used in the analysis, 
and the research methods employed to verify the hypotheses. This is followed 
by demonstration and discussion of the results obtained using logit model es-
timation. The last part of the paper contains a conclusions, recommendations 
and suggestions for future study.

2. Literature review

All financial services were once provided by banks at their traditional physical 
locations. The development of information technology has led to banks pro-
viding a significant proportion of services remotely. Using financial services 
anywhere and at any time is convenient for customers, providing them with 
substantial independence from banking staff. The approach this paper proposes 
differs significantly from previous approaches, which focused on identifying de-
terminants of satisfaction or adoption for separate channels of communication 
with banks. Instead, this work helps to determine whether customers using dif-
ferent channels of communication perceive a need for support from bank em-
ployees in the delivery of financial services. This empirical research will provide 
insight into whether customers’ remote use of financial services through digital 
technologies significantly affects the need to use services provided by employees 
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in bank branches, as well as determining whether the shock of the COVID-19 
pandemic may have accelerated the digitization of banks.

Considering the findings of Chaouali et al. (2017, pp. 57–67), and Sinha & 
Mukherjee (2016, pp. 88–100) on the use or intention to use e-banking services 
indicates the non-significance of factors concerning the behavior and attitudes 
of bank employees, the following hypothesis was adopted:

H1: There is a statistically significant and negative relationship between 
the frequency of customers’ use of electronic banking services and their need 
to use financial services provided by bank branch employees.

The findings of Román & Ruiz (2005, pp. 439–445) and Hansen & Riggle 
(2009, pp. 151–166) regarding the benefits to customers and banks of com-
petent and honest advisory services provided by bank employees informed 
the adoption of the following hypothesis:

H2: There is a statistically significant and positive relationship between cus-
tomers’ use of bank advisory services and their need to use financial services 
provided by bank branch employees.

Meanwhile, the findings of van Thiel & van Raaij (2019, pp. 150–170) in-
dicate that implementing AI technology can positively influence the quality 
of banks’ financial services, and studies by Dubey (2019, pp. 11–15) and Moște-
anu (2019, pp. 123–134) demonstrated that analyzing customers’ personal 
and financial data using AI allows banks to better tailor financial services to cus-
tomers’ needs because of the consequently more accurate understanding of their 
behavior and preferences. Considering these insights, the following hypothesis 
was adopted:

H3: There is a statistically significant and negative relationship between cus-
tomers’ positive assessments of the impact of artificial intelligence technology 
on the quality of banking services and their need to use financial services pro-
vided by bank branch employees.

Elsewhere, in research on the robo-advisory market in Poland, Warchlewska 
& Waliszewski (2020, pp. 97–114) revealed a high level of customer satisfac-
tion regarding the use of automated financial advisory services. Meanwhile, van 
Thiel & van Raaij (2017, pp. 69–84) identified the most important attributes 
of hybrid and digital financial advice systems as assessed by customers of British 
and Dutch banks as credibility, accuracy, honesty, and helpfulness. Those pa-
pers informed the following hypothesis:

H4: There is a statistically significant and negative relationship between cus-
tomers’ preferences for robo-advisors over bank employees in bank advisory 
services and the need of those customers to use financial services provided by 
bank branch employees.

Hantrais et al. (2021, pp. 1–15) and Kim (2020, pp. 212–218) have rec-
ognized the COVID-19 pandemic as an accelerator of digitization. During 
the pandemic and its attendant social distancing, ICTs have been widely used 
for remote work, learning, social contact, and contact with public institutions. 
This has significantly improved people’s quality of life during a time of hard-
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ship for many societies. Broader use of digital technologies has also prompted 
changes in consumer behavior, including the use of financial services (Sheth, 
2020, pp. 280–283), which is reflected in the following hypothesis:

H5: There is a statistically significant and negative relationship between cus-
tomers beginning to recognize the advantages of remote communication with 
institutions (i.e., banks and public agencies) during the COVID-19 pandemic 
and those customers needing to use financial services provided by bank branch 
employees.

One cause of COVID-19 infection is non-compliance with social distancing 
(Kim & Crimmins, 2020, pp. 1–16), prompting concern for one’s own health 
and that of others to dictate limiting interpersonal contact (Hossain et al., 2020, 
pp. 1–13). Notably, individual emotions are sometimes so strong that they trig-
ger fear of COVID-19 (Huterska et al., 2021, pp. 1–18; Wakashima et al., 2020, 
pp. 1–13). For banks, an important consequence of this attitude may be custom-
ers refraining from using financial services involving direct contact with bank 
employees. Accordingly, the following hypothesis was formulated:

H6: There is a statistically significant and positive relationship between 
customers’ fear of direct contact with bank employees as a consequence 
of the COVID-19 pandemic and the need of those customers to use financial 
services provided by bank branch employees.

The ethical behavior of banks has been the subject of research by Green (1989, 
pp. 631–634) and Bagus & Howden (2013, pp. 235–245), while Koslowski 
(2011) identified how the complex structure of financial products complicates 
valuation and promotes the temptation to act unethically towards bank custom-
ers. Meanwhile, Demirgüneş (2015, pp. 26–46) and Fichter (2018, pp. 69–84) 
demonstrated the significant impact of the ethical behavior of bank employees 
on customer satisfaction and trust in banks. Considering that the ethical behav-
ior of bank employees is a frequently considered variable in research on the con-
sumer-perceived ethicality of banks, the following hypothesis was formulated:

H7: There is a statistically significant and positive relationship between cus-
tomers’ assessments of banks’ compliance with ethical standards and the need 
of those customers to use financial services provided by bank branch employees.

3. Methods

The article uses the results of a research project on the application of digital 
technologies in the banking sector in Poland. The data for this analysis were 
collected by a professional research agency—Interactive Research Center Sp. z 
o.o.—using the computer-assisted telephone interview method. A pilot survey 
conducted in September 2020 allowed the author to verify the comprehensibil-
ity and completeness of the questions in the questionnaire. The full-scale survey 
covering a sample of 911 Polish citizens aged 18–65 was conducted in October 
2020. The selection of respondents for the sample was random-quota. The sam-
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ple was representative of Polish society in terms of gender, age, and place 
of residence.

To achieve the paper’s objective, the author focused on respondents with 
bank accounts. This condition was met by 862 respondents or 94.6% of the sam-
ple. This value corresponds to the percentage of people with a bank account re-
ported by the Central Bank of Poland (NBP, 2021). Table 1 presents a specific 
set of variables relating to the 862 bank customers. In addition to the socio-de-
mographic characteristics, the empirical study also included those that related 
to the experience of customers in using financial services, as well as their atti-
tude toward the growing importance of AI in banking activity, their assessment 
of their bank’s compliance with ethical standards, and how their behaviors 
and attitudes had been shaped by the COVID-19 pandemic.

Spearman’s rank correlation coefficient identified explanatory variables that 
were statistically significantly correlated with the explanatory variable, while 
binomial logit model estimation allowed for the verification of the research 
hypotheses.

4. Results and discussion

A preliminary analysis of respondents’ answers (Table 1) indicates that most 
were actively using e-banking services (68.7%) and had previously used finan-
cial advisory services in banks (68.4%). In most cases (66.7%), experiences 
with banks had allowed the respondents to positively assess the banks’ actions 
in terms of their observation of ethical standards in relations with customers. 
Meanwhile, 64.5% of the respondents declared that they did not feel an absence 
of personal contact with bank branch employees. However, 67.2% preferred 
to use advisory services provided by bank employees rather than the services 
of robo-advisors. Elsewhere, 46.2% of respondents expected the implementa-
tion of AI technology to improve the quality of services. The need for social 
distancing principles to protect against COVID-19 had prompted most respond-
ents (69.6%) to recognize the advantages of remote communication with insti-
tutions. However, for most respondents (76.8%), functioning in the pandemic 
context did not produce fear of direct contact with bank branch employees.

Table 2 presents the results of the analysis performed using Spearman’s rank 
correlation coefficient. It was shown that there is a statistically significant cor-
relation between the customers’ declared need to use the service provided by 
a bank employee at a branch and the explanatory variables such as: e_banking, 
financial_adv, ai_quality, robo_emp, cov_remote, and cov_fear. It should be added 
that for the financial_adv and cov_fear variables, the correlation was positive, 
while for the other statistically significant variables it was negative.

The variables presented in Table 1 were also applied to the binomial logit 
model (Table 3), with the variable branch_bank_service adopted as the dependent 
variable (0–1) and the remaining variables treated as explanatory variables. Ta-
ble 3 indicates that the variables significantly influencing customers’ need to be 
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served by a branch employee were e_banking, financial_adv, ai_quality, robo_emp, 
cov_remote, and cov_fear.

The estimation conducted demonstrates that customers’ need to be served 
by bank employees decreases as the frequency of using e-banking services in-
creases. Therefore, there are no grounds to reject H1. This result aligns with 
the results of the Collier & Kimes (2013, pp. 39–51) study, which showed that 
satisfied users of SST have less need for human interaction, and studies by Meu-
ter et al. (2005, pp. 61–83) and Nilsson (2007, pp. 367–381), which also indi-
cated that SST adopters have less need for personal contact. However, the latter 
studies also demonstrated that SST adopters are generally younger, predom-
inately male, better educated, and more open to technological innovation. 
In contrast, this study’s binomial logit model did not indicate the statistical sig-
nificance of the explanatory variables gender, age, or education level. The lack 
of statistical significance for explanatory variables related to the personal char-
acteristics of respondents can be explained by the COVID-19 pandemic forcing 
a large part of the population to participate in the economy’s digitization (So-
to-Acosta, 2020, pp. 260–266). As an extreme phenomenon, the pandemic 
influenced the behavior and attitudes of individuals regardless of their gender, 
age, or education level. This explanation is supported by the statistical signifi-
cance of the explanatory variable describing respondents’ recognition of the ad-
vantages of using technological solutions enabling remote communication with 
institutions (cov_remote) in the pandemic context.

The estimated model features a significant, positive relationship between 
the financial_adv explanatory variable and the need for contact with a branch 
employee, providing no grounds for rejecting H2. These results also indicate 
that the need for direct contact with bank employees is more pronounced among 
respondents who have already used branch-based financial advisory services. 
This proves the high-value bank customers place on the knowledge provided by 
financial advisors, as well as potentially indicating the substantial importance 
and positive impact of interpersonal relations for bank advisory services.

The analysis also shows that the more the respondents are convinced that 
wider use of AI technology (ai_quality) can improve the quality of services pro-
vided by banks, the weaker their need to use services offered by bank branch 
employees, meaning there are no grounds for rejecting H3. This allows the con-
clusion that the banking sector’s recent digitization, including the increased use 
of AI in customer service, may reduce the need for bank employees to provide 
financial services and promote a decline in direct customer service provided by 
bank branch employees.

Elsewhere, the estimations indicate that increased belief that AI solutions 
are superior to human capabilities negatively impacts the need for assistance 
from a branch employee, establishing that there are no grounds to reject H4. 
Respondents indicating a preference for advisory services provided by robo-ad-
visors rather than those provided by bank employees were willing to resign from 
personal contact with a financial advisor. Notably, research has indicated that 
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if robo-advisors replace bank employees in the provision of advisory services — 
which are considered to be complex and to require expertise to analyze many 
economic phenomena — banks need to implement AI technologies and gain 
customer trust and support for new solutions (Ameen et al., 2020, pp. 1–14).

The study also demonstrates the statistical significance of two explanatory 
variables related to the COVID-19 pandemic and social distancing. In the con-
structed model, recognition of the advantages of remote communication with 
institutions in the COVID-19 pandemic context (cov_remote) reduced the prob-
ability of customers feeling the need to be assisted by a bank branch employee, 
indicating that there are no grounds for rejecting H5. This suggests that 
the COVID-19 — which has significantly and mostly negatively altered global 
socio-economic realities  — has positively impacted broad adoption of ICTs, 
with the pandemic having provoked an acceleration of the transition towards 
digital societies (Hantrais et al., 2021, pp. 1–15; Mazali, 2018, pp. 405–411), 
ultimately producing the observed reduction in the need for personal contact 
with bank employees. Haapio et al. (2021, pp. 205–214) note, however, that 
the lack of face-to-face contact negatively affects the trust between the bank 
employee and the customer, and furthermore reduces the propensity of custom-
ers to make decisions regarding the investment of significant amounts of money.

Meanwhile, the results pertaining to fear of personal contact with bank 
employees indicate a positive impact on the need for assistance from a bank 
branch employee, indicating that there are no grounds to reject H6. These re-
sults should be interpreted through the lens of the effects that the COVID-19 
pandemic has had on the functioning of societies and, especially, banks. No-
tably, the results of this study’s survey of 862 customers of banks operating 
in Poland indicate that 55–65 year-olds — the oldest group surveyed — were 
the group with the highest percentage of respondents fearing personal contact 
with bank employees (Table 1). These findings correspond with those of the Kim 
(2020, pp. 212–218) study of the U.S. public, which showed that reductions 
in risky behavior during the pandemic, including reduced interpersonal con-
tact, were more pronounced among older people than younger people. This was 
driven by compliance with social distancing regulations and health concerns 
and aligns with this study’s findings that the highest percentage of respondents 
reporting a need to use branch-based services and the lowest percentage of re-
spondents reporting actively using e-banking services were both observed for 
the oldest group of respondents (Table 1). Meanwhile, a study by Baicu et al. 
(2020, pp. 534–556) demonstrated that the COVID-19 pandemic had reduced 
the use of bank-branched financial services in Romania. Those findings suggest 
that the phenomenon has most strongly affected the elderly, for whom branch-
based contact was considered the only or primary channel of communication 
with their bank. They were forced to limit their visits to bank branches, which 
may have heightened their perceived need for direct contact with a bank em-
ployee. That is, if a customer does not use remote forms of communication with 
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their bank — or uses them in a limited manner — direct contact is the only way 
to receive financial service.

In addition to variables concerning individual personal characteristics, an-
other explanatory variable that proved statistically insignificant was the as-
sessment of banks’ compliance with ethical standards in their relations with 
customers, indicating that there are no grounds for rejecting H7. Extant liter-
ature on this topic (Herzog, 2019, pp. 531–543;Román, 2003, pp. 915–939) 
indicates that the business ethics of a bank is considered by customers when 
determining the degree of satisfaction with the services provided by these in-
stitutions. However, those studies recognized that assessing business ethics was 
important for customers considering or wanting to change banks or abandon 
branch-based banking services in favor of FinTech. In contrast, this study’s re-
spondents indicated their preference for a given communication channel within 
the bank whose services they were already using.

5. Conclusion

Several decades ago, physical contact with bank employees was an indispensa-
ble element of financial services. While the introduction of telephone banking 
maintained personal contact with bank employees, this remote form of com-
munication does not promote customer-employee relations in the manner 
of branch-based services. Meanwhile, the widespread implementation of Inter-
net and mobile banking has very clearly limited the direct service of customers 
by bank employees. Although electronic communication channels remain hu-
man-operated, customers are more often in control.

The main finding of the work is that the vast majority of customers of banks 
operating in Poland do not expect service in branches. This attitude is associated 
with a significant level of activity in the use of electronic banking and a positive 
assessment of the potential effects of applying artificial intelligence to banking. 
The ongoing process of digitization of the banking sector, combined with grow-
ing social acceptance of SSTs, will ultimately diminish any need for personal 
contact with bank employees and, subsequently, produce a decline in the num-
ber of physical branches. This perspective is supported by the results of research 
on the benefits of AI technology for the quality of the financial services provided 
to customers. Although customer experiences with AI in the banking context 
have not been fully satisfactory thus-far, broader use of such technologies is 
expected (Mhlanga, 2020, pp. 1–14). Notably, this paper’s results indicate 
that bank customers expect improvements in the quality of services provided 
as a consequence of such technology being implemented, with effective imple-
mentation potentially reducing customers’ needs for branch-based services.
This paper’s analysis also indicates that financial advisory services is one area 
in which customers still perceive advantages in direct contact with bank em-
ployees, a finding consistent with that of Waliszewski (2016, pp. 13–23). How-
ever, this situation may change as banks make greater use of AI technology 
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in the provision of advisory services (Arslanian & Fisher, 2019). In fact, as this 
research indicates, customers who are inclined to use robo-advisors to choose 
saving or investment products or raise capital do not feel a significant need for 
direct contact with bank employees. However, this does not mean that custom-
ers will completely relinquish the services provided by bank branches, with Bu-
vat et al. (2018) demonstrating that, in the advisory services context, consumers 
prefer interactions combining AI with human factors. For example, branch-
based contact could be replaced by personal contact with bank employees via 
instant messaging.
Meanwhile, the COVID-19 pandemic’s near-universal introduction of social 
distancing and lockdown principles has substantially reduced interpersonal 
contact and complicated physical access to many institutions, including bank 
branches. Fear of personal contact with bank employees due to probable fear 
of SARS-CoV-2 infection might have contributed to responses of some re-
spondents to questions regarding the need for personal contact with branch em-
ployees. However, this conclusion should not overshadow the study’s indication 
that the vast majority of respondents felt neither anxiety nor the need for direct 
contact. Additionally, it should be noted that the vast majority of respondents 
actively used electronic banking, a contact channel that significantly reduces 
the risk of contracting SARS-CoV-2.
Ultimately, a positive consequence of the COVID-19 pandemic is increased 
openness to new technologies, with this study demonstrating that changes 
in the use of modern information technologies are positively perceived by Pol-
ish society. This enables the general conclusion that the COVID-19 pandemic 
has accelerated broader digitization, with one consequence potentially being 
the greater public acceptance of using digital technologies for bank services. 
Strengthened digital financial inclusion during the pandemic period was also 
observed in other countries (Banna & Alam, 2021, pp. 504–523; Bechlioulis & 
Karamanis, 2022, pp. 1–18; Khatun et al., pp. 253–267).
The literature studies conducted in the paper and the results of the logit model 
estimation indicate the need for changes involving both theoretical models of ac-
ceptance of or satisfaction with the use of banking services, as well as the anal-
ysis of the practical aspects of their implementation. It is clear that in the case 
of research on e-banking services and bank services using artificial intelligence 
algorithms, the focus is on the technological aspects of the solutions; however, 
more consideration should be given to variables relating to the need for inter-
personal relationships and emotions surrounding the use of ICTs.

5.1. Research limitations

The results presented in the paper apply to Polish society. This limitation, 
in the author’s opinion, does not significantly reduce the cognitive value 
of the results and conclusions contained in the work. This is related to the fact 
that the digitization of the financial services process, the increasingly widespread 
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replacement of human labor by information technology, as well as the impact 
of pandemics on consumer behavior, are global phenomena.

5.2. Future study

The increasing use of artificial intelligence is a manifestation of the ongoing pro-
cess of digitization in the area of financial services. The use of these technologies 
reduces direct human relations. Still, humans are responsible for the develop-
ment, deployment, and use of artificial intelligence algorithms; humans also 
experience the effects of algorithms. It is therefore worth investigating what 
consumers’ attitudes are toward solutions that correspond to the Trustworthy 
AI concept.

References

Abboud, A., Duncan, E., Horvath, A., Iercosan, D., Loudis, B., Martinez, F., 
Mooney, T., Ranish, B., Wang, K., Warusawitharana, M., & Wix, C. (2021). 
COVID-19 as a stress test: assessing the bank regulatory framework. Finance 
and Economics Discussion Series, 2021-024, 1–47. https://doi.org/10.17016/
feds.2021.024.

Ağan, B. (2020). The impact of COVID-19 pandemic process on digital pay-
ment system: the case of Turkey. Eurasian Journal of Researches in Social 
and Economics, 7(7), 229–240.

Ameen, N., Tarhini, A., Reppel, A., & Anand, A. (2020). Customer experi-
ences in the age of artificial intelligence. Computers in Human Behavior, 114, 
106548. https://doi.org/10.1016/j.chb.2020.106548.

Arslanian, H., & Fisher, F. (2019). The future of finance: the impact of Fin-
Tech, AI, and crypto on financial services. Palgrave Macmillan. https://doi.
org/10.1007/978-3-030-14533-0.

Ayo, C.K., Oni, A.A., Adewoye, O.J., & Eweoya, I.O. (2016). E-banking us-
ers’ behaviour: e-service quality, attitude, and customer satisfaction. Inter-
national Journal of Bank Marketing, 34(3), 347–367. https://doi.org/10.1108/
IJBM-12-2014-0175.

Bagus, P., & Howden, D. (2013). Some ethical dilemmas of modern banking. 
Business Ethics: A European Review, 22(3), 235–245. https://doi.org/10.1111/
beer.12025.

Baicu, C.G., Gârdan, I.P., Gârdan, D.A., & Epuran, G. (2020). The impact 
of COVID-19 on consumer behavior in retail banking: evidence from Ro-
mania. Management & Marketing: Challenges for the Knowledge Society, 15(s1), 
534–556. https://doi.org/10.2478/mmcks-2020-0031.

Banna, H., & Alam, M.R. (2021). Impact of digital financial inclusion 
on ASEAN banking stability: implications for the post-COVID-19 era. 
Studies in Economics and Finance, 38(2), 504–523. https://doi.org/10.1108/
SEF-09-2020-0388.

https://doi.org/10.17016/feds.2021.024
https://doi.org/10.17016/feds.2021.024
https://doi.org/10.1016/j.chb.2020.106548
https://doi.org/10.1007/978-3-030-14533-0
https://doi.org/10.1007/978-3-030-14533-0
https://doi.org/10.1108/IJBM-12-2014-0175
https://doi.org/10.1108/IJBM-12-2014-0175
https://doi.org/10.1111/beer.12025
https://doi.org/10.1111/beer.12025
https://doi.org/10.2478/mmcks-2020-0031
https://doi.org/10.1108/SEF-09-2020-0388
https://doi.org/10.1108/SEF-09-2020-0388


  EKONOMIA I PRAWO. ECONOMICS AND LAW, 21(3), 603–622

615

Bechlioulis, A.P., & Karamanis, D. (2022). Consumers’ changing financial be-
havior during the COVID-19 lockdown: the case of Internet banking use 
in Greece. Journal of Financial Services Marketing. Advance online publication. 
https://doi.org/10.1057/s41264-022-00159-8.

Bena, I. (2010). Evaluating customer satisfaction in banking services. Manage-
ment & Marketing, 5(2), 143–150.

Buvat, J., Yardi, A., Girard, S., KVJ, S., Taylor, M., Thieullent, A-L., Ga-
dri, G., Sengupta, A., & Khemka, Y. (2018). The secret to winning cus-
tomers’ hearts with artificial intelligence: add human intelligence. Retrieved 
07.09.2021 from https://www.capgemini.com/in-en/wp-content/up-
loads/sites/6/2018/07/DTI-AI-in-CX_V06-3.pdf.

Chaouali, W., Souiden, N., & Ladhari, R. (2017). Explaining adoption of mo-
bile banking with the theory of trying, general self-confidence, and cyn-
icism. Journal of Retailing and Consumer Services, 35, 57–67. https://doi.
org/10.1016/j.jretconser.2016.11.009.

Collier, J.E., & Kimes, S.E. (2013). Only if it is convenient: understanding how 
convenience influences self-service technology evaluation. Journal of Service 
Research, 16(1), 39–51. https://doi.org/10.1177/1094670512458454.

Cruciani, C. (2017). Investor decision-making and the role of the financial ad-
visor: a behavioural finance approach. Palgrave Macmillan. https://doi.
org/10.1007/978-3-319-68234-1.

Cummings, B.J. (2017). Financial planners and advisors. In H.K. Baker, G. Fil-
beck, & V. Riccardi (Eds.), Financial behavior: players, services, products, 
and markets (pp. 97–117). Oxford University Press. https://doi.org/10.1093/
acprof:oso/9780190269999.003.0006.

Demirgüneş, B. (2015). Ethical behavior of salesperson: the impact of con-
sumer’s perception on trust, satisfaction and repeat purchasing behavior. 
Turkish Journal of Business Ethics, 8(1), 26–46. https://doi.org/10.12711/
tjbe.2015.8.1.0009.

Dubey, V. (2019). Banking with social media Facebook and Twitter. Interna-
tional Journal of Recent Trends in Engineering & Research, 5(10), 11–15. https://
doi.org/10.23883/IJRTER.2019.5088.CBQYB.

Dziawgo, T. (2021). Big Tech influence on China financial sector. European Re-
search Studies Journal, 24, 1110–1120. https://doi.org/10.35808/ersj/2090.

Elnahass, M., Trinh, V., & Li, T. (2021). Global banking stability in the shadow 
of COVID-19 outbreak. Journal of International Financial Markets Institutions 
and Money, 72(1), 101322. https://doi.org/10.1016/j.intfin.2021.101322.

Fichter, R. (2018). Do the right thing: developing ethical behavior in financial in-
stitutions. Journal of Business Ethics, 151(1), 69–84. https://doi.org/10.1007/
s10551-016-3275-7.

Filotto, U., Caratelli, M., & Fornezzaet, F. (2021). Shaping the digital trans-
formation of the retail banking industry: empirical evidence from Italy. 
European Management Journal, 39(3), 366–375. https://doi.org/10.1016/j.
emj.2020.08.004.

https://doi.org/10.1057/s41264-022-00159-8
https://www.capgemini.com/in-en/wp-content/uploads/sites/6/2018/07/DTI-AI-in-CX_V06-3.pdf
https://www.capgemini.com/in-en/wp-content/uploads/sites/6/2018/07/DTI-AI-in-CX_V06-3.pdf
https://doi.org/10.1016/j.jretconser.2016.11.009
https://doi.org/10.1016/j.jretconser.2016.11.009
https://doi.org/10.1177/1094670512458454
https://doi.org/10.1007/978-3-319-68234-1
https://doi.org/10.1007/978-3-319-68234-1
https://doi.org/10.1093/acprof:oso/9780190269999.003.0006
https://doi.org/10.1093/acprof:oso/9780190269999.003.0006
https://doi.org/10.12711/tjbe.2015.8.1.0009
https://doi.org/10.12711/tjbe.2015.8.1.0009
https://doi.org/10.23883/IJRTER.2019.5088.CBQYB
https://doi.org/10.23883/IJRTER.2019.5088.CBQYB
https://doi.org/10.35808/ersj/2090
https://doi.org/10.1016/j.intfin.2021.101322
https://doi.org/10.1007/s10551-016-3275-7
https://doi.org/10.1007/s10551-016-3275-7
https://doi.org/10.1016/j.emj.2020.08.004
https://doi.org/10.1016/j.emj.2020.08.004


  EKONOMIA I PRAWO. ECONOMICS AND LAW, 21(3), 603–622

616

Forcadell, F.J., Aracil, E., & Úbeda, F. (2020). The impact of corporate sustain-
ability and digitalization on international banks’ performance. Global Policy, 
11(s1), 18–27. https://doi.org/10.1111/1758-5899.12761.

Frame, W.S., & White, L.J. (2015). Technological change, financial innovation, 
and diffusion in banking. In A.N. Berger, Ph. Molyneux, & J.O.S. Wilson 
(Eds.), The Oxford handbook of banking (pp. 271–291). Oxford University 
Press. https://doi.org/10.1093/oxfordhb/9780199688500.013.0011.

Green, C.F. (1989). Business ethics in banking. Journal of Business Ethics, 8(8), 
631–634. https://doi.org/10.1007/BF00383031.

Ha, K.H., Canedoli, A., Baur, A.W., & Bick, M. (2012). Mobile banking: insights 
on its increasing relevance and most common drivers of adoption. Electronic 
Markets, 22(4), 217–227. https://doi.org/10.1007/s12525-012-0107-1.

Haapio, H., Mero, J., Karjaluoto, H., & Shaikh, A.A. (2021). Implications 
of the COVID-19 pandemic on market orientation in retail banking. Jour-
nal of Financial Services Marketing, 26(4), 205–214. https://doi.org/10.1057/
s41264-021-00099-9.

Hansen, J., & Riggle, R. (2009). Ethical salesperson behavior in sales rela-
tionships. Journal of Personal Selling and Sales Management, 29(2), 151–166. 
https://doi.org/10.2753/PSS0885-3134290204.

Hantrais, L., Allin, P., Kritikos, M., Sogomonjan, M., Anand, P., Livingstone, 
S., Williams, M., & Innes, M. (2021). COVID-19 and the digital revolution. 
Contemporary Social Science, 16(2), 256–270. https://doi.org/10.1080/2158
2041.2020.1833234.

Hassani, H., Huang, X., Silva, E., & Ghodsi, M. (2020). Deep learning and im-
plementations in banking. Annals of Data Science, 7(3), 433–446. https://
doi.org/10.1007/s40745-020-00300-1.

Herzog, L. (2019). Professional ethics in banking and the logic of “integrated situ-
ations”: aligning responsibilities, recognition, and incentives. Journal of Busi-
ness Ethics, 156(2), 531–543. https://doi.org/10.1007/s10551-017-3562-y.

Hossain, M.A., Jahid, M.I.K., Hossain, K.M.A., Walton, L.M., Uddin, Z., 
Haque, M.O., Kabir, M.F., Arafat, S.M.Y., Sakel, M., Faruqui, R., & 
Hossain, Z. (2020). Knowledge, attitudes, and fear of COVID-19 during 
the rapid rise period in bangladesh. Plos One, 15(9), e0239646. https://doi.
org/10.1371/journal.pone.0239646.

Huterska, A., Piotrowska, A.I., & Szalacha-Jarmużek, J. (2021). Fear 
of the COVID-19 pandemic and social distancing as factors determining 
the change in consumer payment behavior at retail and service outlets. Ener-
gies, 14(14), 4191. https://doi.org/10.3390/en14144191.

İnel, M. (2019). An empirical study on measurement of efficiency of digital 
transformation by using data envelopment analysis. Management Science Let-
ters, 9, 549–556. https://doi.org/10.5267/j.msl.2019.1.008.

Jung, D., Dorner, V., Weinhardt, Ch., & Pusmaz, H. (2018). Designing a ro-
bo-advisor for risk-averse, low-budget consumers. Electron Markets, 28(3), 
367–380. https://doi.org/10.1007/s12525-017-0279-9.

https://doi.org/10.1111/1758-5899.12761
https://doi.org/10.1093/oxfordhb/9780199688500.013.0011
https://doi.org/10.1007/BF00383031
https://doi.org/10.1007/s12525-012-0107-1
https://doi.org/10.1057/s41264-021-00099-9
https://doi.org/10.1057/s41264-021-00099-9
https://doi.org/10.2753/PSS0885-3134290204
https://doi.org/10.1080/21582041.2020.1833234
https://doi.org/10.1080/21582041.2020.1833234
https://doi.org/10.1007/s40745-020-00300-1
https://doi.org/10.1007/s40745-020-00300-1
https://doi.org/10.1007/s10551-017-3562-y
https://doi.org/10.1371/journal.pone.0239646
https://doi.org/10.1371/journal.pone.0239646
https://doi.org/10.3390/en14144191
https://doi.org/10.5267/j.msl.2019.1.008
https://doi.org/10.1007/s12525-017-0279-9


  EKONOMIA I PRAWO. ECONOMICS AND LAW, 21(3), 603–622

617

Jung, D., Glaser, F., & Köpplin, W. (2019). Robo-advisory: opportuni-
ties and risks for the future of financial advisory. In V. Nissen (Ed.), 
Advances in consulting research (pp. 405–427). Springer. https://doi.
org/10.1007/978-3-319-95999-3_20.

Khatun, M.N., Mitra, S., & Sarker, M.N.I. (2021). Mobile banking during 
COVID-19 pandemic in Bangladesh: a novel mechanism to change and ac-
celerate people’s financial access. Green Finance, 3(3), 253–267. https://doi.
org/10.3934/GF.2021013.

Kim, J.K., & Crimmins, E.M. (2020). How does age affect personal and social 
reactions to COVID-19: results from the national Understanding Amer-
ica Study. Plos One, 15(11), e0241950. https://doi.org/10.1371/journal.
pone.0241950.

Kim, R.Y. (2020). The impact of COVID-19 on consumers: preparing for digi-
tal sales. IEEE Engineering Management Review, 48(3), 212–218. https://doi.
org/10.1109/EMR.2020.2990115.

Korzeb, Z., & Niedziółka, P. (2020). Resistance of commercial banks to the cri-
sis caused by the COVID-19 pandemic: the case of Poland. Equilibrium. Quar-
terly Journal of Economics and Economic Policy, 15(2), 205–234. https://doi.
org/10.24136/eq.2020.010.

Koslowski, P. (2011). The ethics of banking: conclusions from the financial crisis. 
Springer. https://doi.org/10.1007/978-94-007-0656-9.

Kozak, S., & Wierzbowska, A. (2022). Did the COVID-19 pandemic amplify 
the positive impact of income diversification on the profitability of European 
banks. Equilibrium. Quarterly Journal of Economics and Economic Policy, 17(1), 
11–29. https://doi.org/10.24136/eq.2022.001.

Kozlova, O.A., Sukhostav, E.V., Anashkina, N.A., Tkachenko, O.N., & Shat-
skaya, E. (2019). Consumer model transformation in the digital economy 
era. In E. Popkova, & V. Ostrovskaya (Eds.), Perspectives on the use of new in-
formation and communication technology (ICT) in the modern economy (pp. 279–
287). Springer. https://doi.org/10.1007/978-3-319-90835-9_33.

Mazali, T. (2018). From industry 4.0 to society 4.0, there and back. AI & Soci-
ety, 33(3), 405–411. https://doi.org/10.1007/s00146-017-0792-6.

Mbama, C.I., Ezepue, P., Alboul, L., & Beer, M. (2018). Digital banking, cus-
tomer experience and financial performance: UK bank managers’ percep-
tions. Journal of Research in Interactive Marketing, 12(4), 432–451. https://
doi.org/10.1108/JRIM-01-2018-0026.

Meuter, M.L., Bitner, M.J., Ostrom, A.L., & Brown, S.W. (2005). Choosing 
among alternative service delivery modes: an investigation of customer trial 
of self-service technologies. Journal of Marketing, 69(2), 61–83. https://doi.
org/10.1509/jmkg.69.2.61.60759.

Mhlanga, D. (2020). Industry 4.0 in finance: the impact of artificial intelligence 
(AI) on digital financial inclusion. International Journal of Financial Studies, 
8(3), 45. https://doi.org/10.3390/ijfs8030045.

https://doi.org/10.1007/978-3-319-95999-3_20
https://doi.org/10.1007/978-3-319-95999-3_20
https://doi.org/10.3934/GF.2021013
https://doi.org/10.3934/GF.2021013
https://doi.org/10.1371/journal.pone.0241950
https://doi.org/10.1371/journal.pone.0241950
https://doi.org/10.1109/EMR.2020.2990115
https://doi.org/10.1109/EMR.2020.2990115
https://doi.org/10.24136/eq.2020.010
https://doi.org/10.24136/eq.2020.010
https://doi.org/10.1007/978-94-007-0656-9
https://doi.org/10.24136/eq.2022.001
https://doi.org/10.1007/978-3-319-90835-9_33
https://doi.org/10.1007/s00146-017-0792-6
https://doi.org/10.1108/JRIM-01-2018-0026
https://doi.org/10.1108/JRIM-01-2018-0026
https://doi.org/10.1509/jmkg.69.2.61.60759
https://doi.org/10.1509/jmkg.69.2.61.60759
https://doi.org/10.3390/ijfs8030045


  EKONOMIA I PRAWO. ECONOMICS AND LAW, 21(3), 603–622

618

Migliavacca, M. (2020). Keep your customer knowledgeable: financial advisors 
as educators. The European Journal of Finance, 26(4–5), 402–419. https://
doi.org/10.1080/1351847X.2019.1700148.

Moșteanu, N.R. (2019). International financial markets face to face with arti-
ficial intelligence and digital era. Theoretical and Applied Economics, 3(620), 
123–134.

NBP. (2021). Zwyczaje płatnicze w Polsce w 2020 r.: podstawowe wyniki badania. 
Retrieved 7.09.2021 from https://www.nbp.pl/systemplatniczy/zwyczaje_
platnicze/zwyczaje_platnicze_Polakow_2020.pdf.

Nilsson, D. (2007). A cross-cultural comparison of self-service technol-
ogy use. European Journal of Marketing, 41(3/4), 367–381. https://doi.
org/10.1108/03090560710728381.

Polasik, M., & Piotrowski, D. (2016). Payment innovations in Poland: a new 
approach of the banking sector to introducing payment solutions. Ekono-
mia i Prawo. Economics And Law, 15(1), 103–131. https://doi.org/10.12775/
EiP.2016.007.

Polasik, M., & Wisniewski, T.P. (2009). Empirical analysis of internet bank-
ing adoption in Poland. International Journal of Bank Marketing, 27(1), 32–52. 
https://doi.org/10.1108/02652320910928227.

Pousttchi, K., & Dehnert, M. (2018). Exploring the digitalization impact on con-
sumer decision-making in retail banking. Electronic Markets, 28, 265–286. 
https://doi.org/10.1007/s12525-017-0283-0.

Ris, K., Stankovic, Z., & Avramovic, Z. (2020). Implications of implementation 
of artificial intelligence in the banking business with correlation to the hu-
man factor. Journal of Computer and Communications, 8(11), 130–144. https://
doi.org/10.4236/jcc.2020.811010.

Román, S. (2003). The impact of ethical sales behaviour on customer satisfac-
tion, trust and loyalty to the company: an empirical study in the financial 
services industry. Journal of Marketing Management, 19(9), 915–939. https://
doi.org/10.1362/026725703770558268.

Román, S., & Ruiz, S. (2005). Relationship outcomes of perceived ethical sales 
behavior: the customer’s perspective. Journal of Business Research, 58(4), 
439–445. https://doi.org/10.1016/j.jbusres.2003.07.002.

Sheth, J. (2020). Impact of COVID-19 on consumer behavior: will the old 
habits return or die. Journal of Business Research, 117, 280–283. https://doi.
org/10.1016/j.jbusres.2020.05.059.

Sinha, I., & Mukherjee, S. (2016). Acceptance of technology, related factors 
in use of off branch e-banking: an Indian case study. The Journal of High 
Technology Management Research, 27(1), 88–100. https://doi.org/10.1016/j.
hitech.2016.04.008.

Soto-Acosta, P. (2020). COVID-19 pandemic: shifting digital transformation 
to a high-speed gear. Information Systems Management, 37(4), 260–266. 
https://doi.org/10.1080/10580530.2020.1814461.

https://doi.org/10.1080/1351847X.2019.1700148
https://doi.org/10.1080/1351847X.2019.1700148
https://www.nbp.pl/systemplatniczy/zwyczaje_platnicze/zwyczaje_platnicze_Polakow_2020.pdf
https://www.nbp.pl/systemplatniczy/zwyczaje_platnicze/zwyczaje_platnicze_Polakow_2020.pdf
https://doi.org/10.1108/03090560710728381
https://doi.org/10.1108/03090560710728381
https://doi.org/10.12775/EiP.2016.007
https://doi.org/10.12775/EiP.2016.007
https://doi.org/10.1108/02652320910928227
https://doi.org/10.1007/s12525-017-0283-0
https://doi.org/10.4236/jcc.2020.811010
https://doi.org/10.4236/jcc.2020.811010
https://doi.org/10.1362/026725703770558268
https://doi.org/10.1362/026725703770558268
https://doi.org/10.1016/j.jbusres.2003.07.002
https://doi.org/10.1016/j.jbusres.2020.05.059
https://doi.org/10.1016/j.jbusres.2020.05.059
https://doi.org/10.1016/j.hitech.2016.04.008
https://doi.org/10.1016/j.hitech.2016.04.008
https://doi.org/10.1080/10580530.2020.1814461


  EKONOMIA I PRAWO. ECONOMICS AND LAW, 21(3), 603–622

619

van Thiel, D., & van Raaij, W.F. (2017). Explaining customer experience 
of digital financial advice. Economics World, 5(1), 69–84. https://doi.
org/10.17265/2328-7144/2017.01.007.

van Thiel, D., & van Raaij, W.F. (2019). Artificial intelligent credit risk predic-
tion: an empirical study of analytical artificial intelligence tools for credit risk 
prediction in a digital era. Journal of Accounting and Finance, 19(8). https://
doi.org/10.33423/jaf.v19i8.2622.

Wakashima, K., Asai, K., Kobayashi, D., Koiwa, K., Kamoshida, S., & Sakuraba, 
M. (2020). The Japanese version of the fear of COVID-19 scale: reliability, 
validity, and relation to coping behavior. Plos One, 15(11), e0241958. https://
doi.org/10.1371/journal.pone.0241958.

Waliszewski, K. (2016). Financialization of the economy and the need for 
personal finance advisory services. e-Finanse, 12(2), 13–23. https://doi.
org/10.1515/fiqf-2016-0140.

Wan, W.W., Luk, C., & Chow, W.C. (2005). Customers’ adoption of bank-
ing channels in Hong Kong. International Journal of Bank Marketing, 23(3), 
255–272. https://doi.org/10.1108/02652320510591711.

Wang, C., Harris, J., & Patterson, P. (2013). The roles of habit, self-efficacy, 
and satisfaction in driving continued use of self-service technologies: 
a longitudinal study. Journal of Service Research, 16(3), 400–414. https://doi.
org/10.1177/1094670512473200.

Warchlewska, A., & Waliszewski, K. (2020). Who uses robo-advisors: 
the Polish case. European Research Studies Journal, 23, 97–114. https://doi.
org/10.35808/ersj/1748.

Xie, H., Chang, H-L., Hafeez, M., & Saliba, Ch. (2022) COVID-19 post-impli-
cations for sustainable banking sector performance: evidence from emerging 
Asian economies. Economic Research: Ekonomska Istraživanja, 35(1), 4801–
4816. https://doi.org/10.1080/1331677X.2021.2018619.

Acknowledgements

Author contributions: author has given an approval to the final version of the article.

Funding: this research was undertaken as part of the Inicjatywa Doskonałości — Uczelnia 
Badawcza project and was fully/jointly funded by a grant (FUTURE/07/2020).

Note: the results of this study were presented at the 8th Conference Sustainable Finance 
& Accounting: Economy, Ethics, Environment (April 19–21, 2021, Toruń, Poland).

https://doi.org/10.17265/2328-7144/2017.01.007
https://doi.org/10.17265/2328-7144/2017.01.007
https://doi.org/10.33423/jaf.v19i8.2622
https://doi.org/10.33423/jaf.v19i8.2622
https://doi.org/10.1371/journal.pone.0241958
https://doi.org/10.1371/journal.pone.0241958
https://doi.org/10.1515/fiqf-2016-0140
https://doi.org/10.1515/fiqf-2016-0140
https://doi.org/10.1108/02652320510591711
https://doi.org/10.1177/1094670512473200
https://doi.org/10.1177/1094670512473200
https://doi.org/10.35808/ersj/1748
https://doi.org/10.35808/ersj/1748
https://doi.org/10.1080/1331677X.2021.2018619


  EKONOMIA I PRAWO. ECONOMICS AND LAW, 21(3), 603–622

620

Appendix

Table 1.
Characteristics of variables and the structure of responses obtained in CATI (N=862)

Variable Variable description Response scale %

branch_bank_
service (Y)1

expectation of service from a bank employee 
in a branch

0 — no
1 — yes

64.5
35.5

gender gender 0 — female
1 — male

50.2
49.8

age_group age group 1 — 18–24
2 — 25–34
3 — 35–44
4 — 45–54
5 — 55–65

8.0
24.1
25.3
19.6
23.0

education education level 1 — primary and below
2 — lower secondary and basic vocational
3 — secondary
4 — higher

2.1
16.9
40.6
40.4

e_banking2 frequency of using e-banking services (inter-
net and/or mobile banking)

1 — no or less than once a year
2 — several times a year
3 — several times a month
4 — a few times a week
5 — several times a day

10.7
0.9

19.7
42.4
26.3

financial_adv use of bank advisory services related to sav-
ings, investment, or obtaining financing 
in the form of a loan

0 — no
1 — yes

31.6
68.4

ai_quality the use of artificial intelligence technologies 
by banks will increase the quality of services 
provided

1 — definitely not
2 — rather not
3 — it’s hard to say
4 — rather yes
5 — definitely yes

7.1
15.2
31.5
34.3
11.9

robo-emp favoring the use of financial advisory services 
provided by a robo-advisor rather than by 
a bank employee in the case of mortgage loans 
or stock market investments

1 — definitely not
2 — rather not
3 — it’s hard to say
4 — rather yes
5 — definitely yes

36.1
31.1
18.7
11.3
2.8

cov_remote the COVID-19 pandemic made me see 
the advantages of remote communication with 
institutions (banks, public agencies)

1 — definitely not
2 — rather not
3 — it’s hard to say
4 — rather yes
5 — definitely yes

4.9
13.0
12.5
35.6
34.0

cov_fear3 the COVID-19 pandemic made me afraid 
of physical contact with bank employees

1 — definitely not
2 — rather not
3 — it’s hard to say
4 — rather yes
5 — definitely yes

31.2
45.6

8.6
10.9
3.7
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Variable Variable description Response scale %
ethics banks operating in Poland comply with ethical 

standards in relations with their customers
1 — definitely not
2 — rather not
3 — it’s hard to say
4 — rather yes
5 — definitely yes

3.2
11.3
18.8
56.4
10.3

Notes:
1 The highest percentage of answers 5 (definitely yes) was in the 55–65 age group.
2 The highest percentage of answers 1, 2 and 3 was in the 55–65 age group.
3 The highest percentage of answers 4 and 5 was in the 55–65 age group.

Source: Own preparation.

Table 2.
Spearman’s rank correlation coefficient results

Variable branch_bank_service (Y)
gender –0.028
age_group 0.042
education 0.044
e_banking –0.102***
financial_adv 0.090***
ai_quality –0.111***
robo_emp –0.092***
cov_remote –0.238***
cov_fear 0.058*
ethics –0.009

Notes:
*** statistically significant at the 1% level; ** statistically significant at the 5% level; * statistically sig-
nificant at the 10% level.

Source: Own preparation using SPSS software.
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Table 3.
Logit model results

Variable Coefficient Std. error Z p-value
const. 1.2956 0.6572 1.971 0.0487**
gender −0.0048 0.1509 −0.0324 0.9741
age_group −0.0404 0.0639 −0.6327 0.5269
education −0.0994 0.0989 −1.004 0.3152
e_banking −0.1510 0.0700 −2.156 0.0311**
finanial_adv 0.5027 0.1711 2.937 0.0033***
ai_quality −0.1549 0.0737 −2.099 0.0358**
robo_emp −0.1386 0.0715 −1.937 0.0528*
cov_remote −0.2800 0.0626 −4.471 <0.0001***
cov_fear 0.1202 0.0695 1.729 0.0838*
ethics 0.0952 0.0838 1.137 0.2556

Notes:
*** statistically significant at the 1% level; ** statistically significant at the 5% level; * statistically sig-
nificant at the 10% level.

Source: Own preparation using SPSS software.
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