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Abstract 

Internet-only banks (IOBs) refer to a new type of banks that operate solely via digital channels. Some 

of the IOBs operating in Europe have been successful in terms of attracting users to adopt their services 

and grew their user base exponentially in the past three years. However, not all of the initial adopters 

seem to continue using the services actively. The purpose of the current study was to uncover 

determinants explaining the existing user’s intention to continue using services provided by IOBs.  

Based on the existing literature, namely the theory of continued use of information systems and 

empirical studies carried out in a related context, the research model was defined. The model was then 

tested with data obtained from existing IOB users via a survey (N=135), with the help of quantitative 

methods, namely exploratory factor analysis and two-step structural equation modelling. 

The findings revealed that users’ intention to continue using IOB services is determined by their trust 

towards IOB and satisfaction with the services. Trust assumed the role of a stronger determinant of 

continuance intention than satisfaction. Satisfaction was in turn determined by confirmation of users’ 

previous expectations of the service. The effects of economic benefits that stem from using the service 

or convenience connected with the service could not be confirmed as determinants of continuance 

intention.  

The study contributes to the literature on the topic of information systems continuance in the context 

of a novel financial services provider. Based on the confirmed findings, it draws implications for 

managerial practice and directions for future research in this field. 
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Introduction 

The Changing Landscape of the Financial Industry 

The advent of the internet and digitalization has revolutionized many areas of everyday life and 

disrupted many established industries, and the financial industry is no exception to this phenomenon. 

The utilisation of technology in the financial services industry is not a novelty. However, in the past two 

decades the innovation, changes and technological advancement in the industry have accelerated, due to 

the internet’s increasing availability since the 1990s, along with various online technologies that became 

developed at the time and continuously afterwards (Büchi, Fasolo, Cugno, Zerbetto & Castagnoli, 2019). 

Numerous factors contributed to the changes in the financial industry, but the above-mentioned 

prevalence of the internet and the development of online technologies were crucial, marking the start of 

exponential changes. 

Changes occurred in the ways that existing providers of financial services operated and provided their 

services – for example, offering banking services via online channels or mobile channels. This can be 

referred to as digitalization of the financial industry (Gomber, Koch, & Siering, 2017). However, what 

is even more notable is that the financial industry eventually witnessed an emergence of new disruptive 

business models as a result of technological advancement. Gradually, the industry dominated by 

entrenched incumbent players opened up for new entrants, fuelling global competition and innovation. 

Changes in the financial industry were taking place globally, but there have been considerable 

differences among regions – the markets for personal financial services ended up looking differently in 

United States, Europe, and Asia, for instance (Goldstein, Jiang, & Karolyi, 2019). Reviewing the changes 

taking place in Europe in more detail, some of the additional factors that led to the financial services 

industry’s opening up for the new entrants are changes in the regulation; frustration with traditional 

banks after the global financial crisis of 2008 and changes in the consumer behaviour in relation 

to consumption of financial services. These factors are related to, and closely connected with, the 

technological advancements, but deserve to be elaborated upon separately.  

Numerous changes in regulation were meant to lower the entrance barrier and spur the competition 

in the financial industry (MarketLine, 2017a; MarketLine, 2018; MarketLine, 2019a; Kafel, 2019). In 
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this regard, the European Union has been a pioneer in creating better conditions for new entrants in recent 

years, with the United Kingdom particularly standing out (MarketLine, 2017a; MarketLine, 2018). Büchi 

et al. (2019) argue that new companies entering the financial industry were in a more favourable position 

in Europe in comparison to incumbent companies due to regulatory changes. Additionally, it was less 

challenging to build their governance systems and structure from the ground up, rather than repurposing 

legacy systems commonly found in incumbent companies. Another factor that contributed to the rise of 

new entrants in the financial services industry in Europe, was the frustration with traditional banks – the 

entrenched players in the financial industry. This occurred after the global financial crisis of 2008, as 

traditional banks were seen as a causative aspect for the crisis, lowering their trustworthiness 

(MarketLine, 2017a; MarketLine, 2019c; Goldstein et al., 2019; Kafel, 2019).  

Another important factor contributing to the disruptive changes was the increase in internet and mobile 

adoption, along with shifting consumer attitudes shifting when it came to the consumption of financial 

services (Kafel, 2019; MarketLine, 2017b; MarketLine, 2019b; Büchi et al., 2019). Increased use of 

digital technology and digital devices in everyday life gradually led to consumers utilising digital 

channels to perform routine banking tasks, even those involving financial transactions (Gomber et al., 

2017). Consumers also became more demanding in regard to the digital offering when it comes to 

financial services. Poor digital services were rated as the most likely reason for switching a bank by one-

third of respondents in the survey carried out by Statista (Armstrong, 2018). Thus, when consumers could 

not see sufficient improvements, even after initiatives and investments into personal banking made by 

traditional banks, they seem to have turned to an alternative offered by the new entrants to fulfil their 

demands for better digital banking services (Price Waterhouse Coopers, 2017; Gomber et al., 2017). 

MarketLine Case Study (2018) forecasts that more complex banking products will be increasingly sold 

through digital channels globally. The growing shift of personal financial services to the online space 

can also be observed by the fact that the incumbent banks are increasingly reducing the number of their 

physical branches all over Europe, a trend that is expected to continue (MarketLine, 2018; MarketLine 

2019b; Price Waterhouse Coopers, 2017). 

The emergence of new business models heavily based on new technologies and the possibility for new 

providers to enter the entrenched financial industry gave rise to a new industry at the intersection of 

finance and technology – Fin-tech (Gomber et al., 2017). Goldstein et al. (2019) claim that there is an 
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ongoing Fin-tech revolution taking place around the globe these days. These changes generate attention 

because of the pace at which they are introduced and because much of the innovation is coming from 

outside of the financial industry. The new entrants, Fin-Tech companies, are most often technology 

and online businesses. Some of these entrants collaborate with the existing financial providers, but many 

of these Fin-tech companies disrupt the financial services market and challenge the existing incumbent 

players (Goldstein et al., 2019; Büchi et al., 2019; Gomber et al., 2017). According to Gomber et al. 

(2017), the provision of digital financial services has become a highly dynamic and fast-evolving 

environment and companies with technological background are better suited to operate in this 

environment than existing traditional providers. 

Internet Only Banks 

One interesting example of the ongoing ‘Fin-tech revolution’, as Goldstein et al. (2019) refer to it, are 

the digital-native banks. These banks build their proposition on digital technologies and operate nearly 

or entirely without physical branches. According to the typology developed by Büchi et al. (2019), there 

are numerous types of digital-native banks based on the extent to which they collaborate with existing 

institutions, core business of the provider or banking market experience. In Europe, a specific type of 

digital-native banks has generated attention by managing to grow their userbase almost exponentially in 

the past five years, attempting to seize a position on a market and disrupting existing users (MarketLine, 

2019a; MarketLine, 2017a; Cherowbrier, 2018; Kafel, 2019). As of February 2020, several digital-native 

banks operating in Europe accumulated an impressive user base, with Revolut and N26 leading with 10 

million and 5 million users respectively. They were followed by Monzo (3,6 million users), Monese (2 

million users) and Starling bank (1 million users), out of those that had a userbase larger than a million 

users (Statista estimates, 2020a). This type of digital-native banks can be regarded as challenger banks 

(Büchi et al., 2019), digital-only-banks or neobanks. For the purpose of this study, they are regarded as 

Internet-Only Banks (IOBs). 

These IOBs possess several differentiating characteristics. They operate solely through digital 

channels without physical branches (Kafel, 2019; Delimaris, 2017). At the same time, they originate 

from outside of the financial industry, mostly from the digital industry as technology-driven businesses 

(Büchi et al., 2019). Thus, they can be regarded as non-financial providers of financial services. Although 
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they provide limited services compared to the incumbent banks, their services are developed with a strong 

customer-centric approach, and with a strong value proposition for the digitally literate consumer base 

(Kafel, 2019; MarketLine, 2019a; Price Waterhouse Coopers, 2017; Cherowbrier, 2018). In terms of 

services, IOBs provide a “combination of checking accounts, saving accounts and debit cards” (Büchi et 

al., 2019, p. 78) primarily via mobile channels. Reviewing services provided by the two biggest operating 

IOBs in Europe, Revolut and N26, they both provide a checking account accompanied by a debit card to 

the end consumer. The services include payments, transfers, savings, personal financial management 

tools and insurance (Revolut, n.d.; N26, n.d.). Revolut additionally offers cryptocurrency trading, stocks 

trading and digital donations (Revolut, n.d.). As Büchi et al. (2019) point out, they do not offer a range 

of services comparable to the traditional banks yet but are continuously adding new services. Since IOBs 

do not operate physical branches, they possess an advantage of low operating costs. This, in turn, enables 

the IOBs to offer more advantageous rates and pricing of their services compared to traditional 

banks (Delimaris, 2017; Goldstein et al., 2019; Kafel, 2019; MarketLine, 2019a; MarketLine, 2019b; 

Price Waterhouse Coopers, 2017). 

Lastly, in addition to their origin outside of the financial industry, these IOBs are independent of 

traditional financial institutions, a fact they stress often in their communication. Many IOBs built their 

offering on promises to differentiate themselves from the traditional banks, which lost consumers’ trust 

after the global financial crisis (MarketLine, 2017a; MarketLine, 2019b; MarketLine, 2019c), and they 

attempt to “address perceived deficiencies in the current provision of banking services to consumers” 

(MarketLine, 2017a, p. 12). They either possess a banking license (for example Revolut, N26, Monzo, 

Starling Bank), or aim to obtain a banking license of their own (Büchi et al., 2019).  

Based on the typology developed by Büchi et al. (2019) and the above-mentioned characteristics, the 

IOBs that are the main focus of the present study can be defined as new entrant banks that originate as 

technology companies, building their offer mainly with the help of technological innovation with a 

strong focus on user experience. They are independent of other institutions and appearing to be “fully-

fledged banks, as they have banking licenses and the necessary authorizations to provide financial 

services by the regulatory authorities (or aim to obtain them)” (Büchi et al., 2019, pp. 91–92). 
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It is both the interest of users and investors that generates attention around IOBs (MarketLine, 2019; 

Cherowbrier, 2018). The leading European IOBs in terms of userbase Revolut and N26 had their user 

base growing exponentially up until February 2020, surpassing previous estimations (Statista estimates, 

2020a; Cherowbrier, 2018). The speed of growth can be illustrated by Revolut’s case, going from 1,5 

million users in February 2018 to 10 million in February 2020 and N26 going from less than 1 million 

users to 5 million users in the same period (Statista estimates, 2020a; Statista estimates 2020b). Serving 

15 million customers together with N26, the two IOBs are predicted to reach 20 million by December 

2020 (Statista estimates, 2020b). Likewise, investors seem to believe in the future of IOBs, with N26 

becoming the highest-funded online-only bank in Europe in July 2019, followed by Revolut 

(CrunchBase, 2019). Both Revolut and N26 achieved ‘Unicorn’ status as privately held start-up 

companies valued at over 1 billion US dollars (CrunchBase, 2019; CB Insights, 2019). 

Continued Use of IOB Services 

Offering services for competitive prices to gain critical mass in terms of users poses a threat of not 

generating sufficient revenues for IOBs to further expand on the market (MarketLine, 2017a; 

MarketLine, 2018). Acquiring new customers is also associated with considerable costs. The biggest IOB 

operating in Europe, Revolut has reported financial loss nearly tripling from 2017 to 2018, attributing it 

mostly to the cost of sales and the cost of acquiring users (PYMNTS, 2019; Browne, 2019). Therefore 

the growing user base alone does not signal a secure position on the market. Even though attaining critical 

mass may be important, there is also a need to look beyond the number of users and initial adopters of 

the IOB services. According to Detrixhe (2020a), it is a great challenge for Revolut to get their users to 

utilise the account more actively, ideally as a main financial account. Out of Revolut’s impressive user 

base, around 46% of users remained active (Detrixhe, 2019), while N26 would not disclose information 

about how much of their user base comprises active users (Detrixhe, 2020b). Revolut, the leading IOB 

has decided to put more focus on the existing customer base and customer experience since early 2020. 

In the announcement connected with their Series D funding, the funding capital firm TCV and Revolut 

mentioned that the investment will be used to accelerate usage of the accounts and user engagement 

(TCV, 2020; Hinchliffe, 2020). Similarly, the management of the second biggest IOB operating in 

Europe, N26, expressed that engagement and actual usage is more important to them than the number of 

users by itself (Woodford, 2019).  
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Bhattacherjee (2001) researched what the author refers to as “information systems continuance” and 

stresses the importance of continued use on the level of an individual user for the performance and 

survival of many types of business-to-consumer e-commerce companies, among others also online banks. 

The researcher also draws the difference between initial adoption and continued adoption not only in 

terms of determinants, but the implications, pointing out that acquiring new customers is a lot more costly 

than retaining the existing customers (Bhattacherjee, 2001; Parthasarathy & Bhattacherjee, 1998). It 

seems that in practice, this can be observed in the case of IOBs on the example of the leader Revolut 

nearly two decades later, when customer acquisition costs projected itself into increasing financial loss, 

despite increasing revenues (PYMNTS, 2019; Browne, 2019).  

To sum up, it can be observed that the biggest IOB operating in Europe suffered from costs connected 

with customer acquisition. At the same time, it seems like less than half of the users that initially signed 

up for an IOB account remained active users of the services. The two biggest IOBs operating in Europe 

Revolut and N26, both recently communicated that placing more focus on their existing customer base 

and active utilisation of their services was a vital part of their business strategy in the upcoming period 

(TCV, 2020; Hinchliffe, 2020; Woodford, 2019). All of this warrants the importance of finding out what 

are the factors that motivate the customers to continue using IOB’s services after they have initially 

adopted them. Therefore, the current study sets out to answer the following research question: 

Which factors influence the end consumers’ continued adoption of Internet-only bank services? 

The paper is organized as follows: 

The upcoming section comprises of the literature review, where the studies related to the research 

topic are presented systematically. In the subsequent section, the theoretical framework is presented, and 

hypotheses are developed, along with the research model. The methodology section that comes 

afterwards contains information on which methods were applied and which measures were adopted to 

ensure the reliability and validity throughout the study. After that, the results of the quantitative analysis 

of the data collected via a survey are presented in detail, followed by the discussion of these results and 

implications for practice. Lastly, the limitations of the current study along with an outlook for future 

research can be found in the concluding chapter.  
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Research Area Delimitation 

This study aims to determine the factors that lead to the continued adoption of IOB services. A variety 

of IOBs operate worldwide, but the current study is limited to the providers operating in Europe. This is 

due to assumed differences in external conditions in which IOBs operate in various geographical regions, 

which then shaped the markets and financial technology industry in these regions. Thus, there are 

potentially both considerable differences and similarities between IOBs operating in different regions. 

However, to consider these similarities and differences in detail falls beyond the scope of the current 

study. 
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Literature Review 

Continuous Adoption 

Continuous adoption or continuance is a theoretical term that refers to the repeated purchase and 

repeated use of a service or technology. It was established in connection with the use of information 

systems (IS) by Bhattacherjee (2001) and defined as “user’s intention to continue using an IS after its 

initial acceptance” (p. 352). The author developed an expectation-confirmation model for information 

systems (ECM-IS) based on the expectation-disconfirmation theory (Oliver, 1980) and empirically tested 

it in the context of internet banking. The definition of continuous adoption encompasses the fact that 

continuous adoption differs from initial adoption in that it refers to the stage that comes after the 

initial adoption, and is influenced by the experience gained after the initial adoption (Bhattacherjee, 

2001; Oliver, 1980). The terms continued adoption, continuous adoption, and continuance are used 

interchangeably in the forthcoming sections of the study. 

Bhattacherjee (2001) proposed for an intention to continue using IS to be used as a proxy to 

estimate an actual behaviour – continued use. In a later study, the author of the ECM-IS model tested 

the relationship between the intention to use and the continued use (actual behaviour). The authors 

demonstrated a strong and significant effect of continuance intention on actual behaviour in the IS context 

(Bhattacherjee, Perols, & Sanford, 2008). Among the studies presented in the following section, only one 

explored the link between reported usage intention and actual use (Oertzen & Odekerken-Schröder, 

2019). The authors found a strong link between the two variables in the context of digital financial 

services. The study was empirically tested with users of a specific service that amended online banking 

in a large German bank – an e-postbox (Oertzen & Odekerken-Schröder, 2019). 

Determinants of Continuous Adoption of Digital Financial Services 

There is a fairly big stream of studies on the continuous adoption of various information systems as 

found in the literature reviews conducted on the given topic (Nabavi, Taghavi-Fard, Hanafizadeh, & 

Taghva, 2016; Shaikh & Karjaluoto, 2015). This thesis aims to research the continued adoption of 

IOBs. Based on the characteristics presented in the introduction, the definition of IOBs for the purpose 

of the literature review can be established as providers of a variety of digital financial services, 

originating as non-financial and technology-focused companies, delivering financial services as a 
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self-service solely via online channels. In order to narrow down the focus of the literature review, only 

those studies that researched continuous adoption of various financial services delivered via digital 

channels as a self-service were considered. These services are referred to as digital financial services in 

the forthcoming sections of the thesis. They can be delivered either by providers from outside of the 

financial industry or by traditional providers. Partly adapted from the typology developed by Büchi et al. 

(2019), traditional or established providers are defined as those institutions, whose core business is 

rooted in the financial industry, utilising technology to improve their services, but not employing the 

strong technology-focused approach as their main proposition and operating physical branches. Existing 

studies that researched consumer behaviour in connection with IOBs in particular – this included initial 

adoption, continued adoption and trust transfer - are presented in a separate dedicated section, after 

studies on continuous adoption of various digital financial services are presented. 

There is an existing stream of literature that researched the continuous adoption of digital financial 

services comparable to the services offered by IOBs. Forty-one studies were identified in this research 

stream and divided into four groups based on the financial digital service that was a subject of the 

research, namely: 

- internet banking,  

- mobile banking,  

- mobile payments,  

- Fin-tech services.  

These studies employed a great variety of theoretical frameworks, either in full or extended with 

additional constructs, including numerous self-derived models. Among the most used theoretical 

frameworks were Expectation – confirmation model (ECM-IS) (Bhattacherjee, 2001), technology 

acceptance model (TAM) (Davis, Bagozzi, & Warshaw, 1989) and user acceptance of information 

technology model (UTAUT) (Venkatesh, Morris, Davis, & Davis, 2003).  

Across the studies, approximately 70 various determinants of continuance intention of digital financial 

services were found (direct and indirect effects), which presents a great variety. Not all of these 

determinants can be presented and only selected determinants that were repeatedly found to have an 

effect on digital financial services continuance intention will be discussed in the following section. The 
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determinants to be presented were considered based on the frequency with which they occurred as 

determinants of continuance within the above-identified four groups of services, taking the direct and 

indirect effects into account. A table with an overview of literature examined can be found in Appendix 

A. 

Internet Banking 

Internet banking was defined as financial service provided by a traditional bank via internet website, 

comprising one of its channels for service delivery (as opposed to branch banking or use of ATMs), thus 

overcoming the spatial and time barriers (Hoehle, Huff, & Goode, 2012; Pi, Liao, & Chen, 2012; Rahi 

& Abd. Ghani, 2019a; Tsai, Chien, & Tsai, 2014). The services that are often offered to customers via 

internet banking include making financial transactions, payments, retrieving the information about 

account balance (Rahi & Abd. Ghani, 2019a; Y. Yuan, Lai, & Chu, 2019; Zhou, Zhang, & Ji, 2010). 

These services can be considered similar to the IOB services in the sense that they are financial services 

delivered as a self-service via an online environment. The difference in comparison to the IOB services 

is that the provider of these services in the studies included in this group are traditional financial 

institutions that offer these services as an alternative service delivery channel.  

Overall, satisfaction with the service reported by the users was proven as the most prevalent 

determinant in the context of online banking (Alghamdi, Elbeltagi, Elsetouhi, & Yacine Haddoud, 2018; 

Hoehle et al., 2012; Ofori, Boateng, Okoe, & Gvozdanovic, 2017; Rahi & Abd. Ghani, 2019a; Rahi & 

Abd.Ghani, 2019b; Tsai et al., 2014; Y. Yuan et al., 2019; Zhou et al., 2010). Some of the studies defined 

the satisfaction as an outcome of the confirmation of users’ initial expectations about the service to 

apply in the context of online banking continuance (Alghamdi et al., 2018; Hoehle et al., 2012; Rahi & 

Abd. Ghani, 2019a), which is not surprising as the ECM-IS model where this paradigm was proposed 

for the context of information systems was empirically tested in the context of internet banking services 

(Bhattacherjee, 2001).  Ofori et al. (2017) defined satisfaction as feelings attained through interactions 

with the provider and Tsai et al. (2014) as overall customer satisfaction.  

What was specific for the online banking continuance research was that the various forms of trust 

were found to be a determinant of continuance intention more often than other constructs related to 

technology acceptance or information systems continuance, such as perceived usefulness or confirmation 
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of user expectations. Zhou et al. (2010) found that overall trust acted as a mediator between service 

quality and intention to continue using internet banking. Hoehle et al. (2012) also researched trust in the 

context of internet banking and created a term which they called “continuous trust” – a trust towards 

vendor and service, that evolves with repeated interaction as opposed to initial trust and found it to be a 

significant determinant of continuance intention. Pi et al. (2012) found an effect of cognitive and 

affective trust on continuance, although cognitive trust showed a stronger effect than affective trust in 

case of online banking. Cognitive trust is objective, knowledge-driven trust, while affective trust is built 

on the basis of feelings towards vendor (Pi et al., 2012). Vatanasombut, Igbaria, Stylianou, & Rodgers 

(2008) confirmed that customers that trust the bank which offers them the online banking services are 

more likely to continue using the services. Institutional trust was found to be a determinant of continued 

use of internet banking in an emerging economy context by Ofori et al. (2017) who empirically tested 

their model with consumers in Ghana. Y. Yuan et al. (2019) uncovered the effect of trust towards the 

bank on the commitment towards the particular bank and the satisfaction with the services, which in turn 

positively influences intention to continue using the online banking.  

After user satisfaction and trust, perceived usefulness relating to the utilitarian value online banking 

services were determined to influence continuance intention in several studies in this domain (Eriksson 

& Nilsson, 2006; Hoehle et al., 2012; Oertzen & Odekerken-Schröder, 2019; Rahi & Abd. Ghani, 2019a; 

Tsai et al., 2014). This construct was conceptualized in TAM by Davis et al. (1989) as a determinant of 

technology adoption but proposed by Bhattacherjee (2001) as a determinant also in the post-adoption 

stage. Davis et al. (1989) defined perceived usefulness as a subjective perception that the given 

technology will increase the user’s performance and Bhattacherjee (2001) defined it as the users’ 

perception of benefits expected of the given information system. In the context of financial digital 

services, Eriksson & Nilsson (2006) defined it as an extent to which the user receives increased benefit 

from using internet banking. In another study, perceived usefulness referred to as a task-related driver, 

making carrying out of the tasks more efficient as cognitively perceived by the users (Oertzen & 

Odekerken-Schröder, 2019). 
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Mobile Banking 

Mobile banking represents financial services delivered to the end-user of a banking institution 

(traditional bank) via a mobile device (Kang, Lee, & Lee, 2012; Zhou & Liu, 2014) and mobile software 

(applications) (Yen & Wu, 2016). Typically, it enables its users to access similar services like internet 

banking – checking account balance, personal finance management, making financial transactions, 

executing payments (Albashrawi & Motiwalla, 2019; Foroughi, Iranmanesh, & Hyun, 2019; Susanto, 

Chang, Zo, & Park, 2012; Yen & Wu, 2016; S. Yuan, Liu, Yao, & Liu, 2016; Zhou & Liu, 2014), making 

investments (Hepola, Karjaluoto, & Shaikh, 2016). However, the mobile device provides more 

ubiquitous experience compared to internet banking which is typically accessed via desktop computer 

(Yuan et al., 2016; Zhou & Liu, 2014). Typically, the service was delivered by a traditional financial 

provider, but one study categorised mobile wallet application provided either by a financial institution or 

non-bank provider as mobile banking (Amoroso & Chen, 2017). The key characteristic of this group of 

digital financial services is that they are delivered via a mobile device, which is the primary channel of 

service delivery for IOBs, who offer the same or similar services (Büchi et al., 2019). 

Similarly, as in case of internet banking, the most prevalent determinant of continuance intention was 

users’ satisfaction with the mobile banking service (Albashrawi & Motiwalla, 2019; Amoroso & Chen, 

2017; Foroughi et al., 2019; Jusuf, Utami, Hidayanto, & Shihab, 2018; Poromatikul, De Maeyer, 

Leelapanyalert, & Zaby, 2019; Reji Kumar & Sudharani Ravindran, 2012; Susanto, Chang, & Ha, 2016; 

Yuan et al., 2016; Zhou & Liu, 2014). User satisfaction was seen as a positive affect towards the service, 

based on experience with the service and resulting from the users’ initial expectations of the services 

being confirmed (Foroughi et al., 2019; Jusuf et al., 2018; Poromatikul et al., 2019; Susanto et al., 2016; 

Yuan et al., 2016; Zhou & Liu, 2014). Other authors simply employed user satisfaction as an evaluation 

of the service, based on the initial trial experience (Albashrawi & Motiwalla, 2019; Amoroso & Chen, 

2017; Reji Kumar & Sudharani Ravindran, 2012). 

As already mentioned, the perceived usefulness of technology is a construct that was originally 

suggested as a determinant of technology adoption in TAM (Davis et al., 1989). It was also proposed 

later in the continuance intention theory as an updated, post-adoption expectation of usefulness of an 

information system (IS) (Bhattacherjee, 2001). Likewise, it was proved as a determinant of continuance 
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intention of mobile banking services (Foroughi et al., 2019; Jusuf et al., 2018). In this context, authors 

of the studies employed it as post-adoption expectation of the IS (Susanto et al., 2016; Yuan et al., 2016; 

Zhou & Liu, 2014). According to Yuan et al. (2016) users will stop using mobile banking services if they 

do not expect it will be useful for them. It can be found as a determinant in studies that employed TAM-

based theoretical lens on continuance intention (Albashrawi & Motiwalla, 2019; Azam, 2015; Yen & 

Wu, 2016). This opposes the arguments that TAM as an adoption framework cannot be utilized to study 

continuance intention (Bhattacherjee, 2001).  

Risk as an expectation of a loss of financial assets due to open internet infrastructure being utilized 

negatively impacts users’ intention to continue using mobile banking services (Hepola et al., 2016; Reji 

Kumar & Sudharani Ravindran, 2012). According to Yuan et al. (2016) perceived risk negatively 

influences satisfaction with mobile banking services which in turn lowers the intention to continue using 

the services. Poromatikul et al. (2019) found a negative effect of risk on continuous adoption in this 

context, however, pointed out that satisfaction, confirmation, and trust were found to have stronger effect 

size compared to the risk. Similarly, Shaikh & Karjaluoto (2016) found out that perceived risk diminishes 

the perceived value of mobile banking service, however, the effect of the relationship was moderate, and 

the researchers explain this by users focusing primarily on benefits of such services over the risks. 

Several studies in this domain found an effect of perceived ease of use of the service originally 

developed in TAM, which is a model explaining adoption (Davis et al., 1989), however only one of the 

studies found a direct effect of this determinant on the continuance intention (Yen & Wu, 2016). Azam 

(2015), Yuan et al. (2016) and Zhou & Liu (2014) found that ease of use affected continuance intention 

of mobile banking via usefulness of the service, while Albashrawi & Motiwalla (2019) found an effect 

through consumer satisfaction. These findings are in line with a proposal made by Bhattacherjee (2001) 

when developing continuance theory, that perceived ease of use is not an important concern for 

consumers in the post-adoption stage.  

Mobile Payment 

Mobile payment services can be defined as a “payment where a mobile device is used to initiate, 

authorize and confirm an exchange of financial value” (Shao, Zhang, Li, & Guo, 2019, p. 1). They 

comprise either remote payment or proximity payment (at the point of sale) executed via a mobile device 
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(Zhou, 2012). Such services can be offered as a part of mobile banking offering, however, the emergence 

of providers and services focusing solely on mobile payment drew the attention of researchers and a 

number of studies focusing on mobile payment were identified. Several studies researched the mobile 

payment and mobile wallet service AliPay offered in China by a non-bank (online technology) provider 

Alibaba Group (Cao, Yu, Liu, Gong, & Adeel, 2018; Chen & Li, 2017; Shao et al., 2019; Zhou, 2012). 

These services usually require an existing bank account to be linked with an application offered by a 

non-bank provider (Chen & Li, 2017). Lim, Kim, Hur, & Park (2019) studied the mobile payment 

services facilitated by non-banking providers, such as Apple Pay, Samsung Pay (provided by mobile 

device manufacturers) and Kakao Pay (provided by an internet company). Some of the studies identified 

in this group researched mobile wallets, which are applications that facilitate mobile payments as an 

alternative to a cash payment or card payments (Gupta, Yousaf, & Mishra, 2020; Kumar, Adlakaha, & 

Mukherjee, 2018). Mobile payment services are often part of the portfolio of services offered by IOBs 

and in many cases, mobile payment services are provided by a non-financial provider like in case of IOB 

services. The difference is that IOBs strive to offer a variety of services beyond mobile payments. 

Just like in the two previous groups of financial digital services, satisfaction with service was also 

found the most often proven determinant of continuance intention in the context of mobile payments 

(Cao et al., 2018; Chen & Li, 2017; Gupta et al., 2020; Hossain, Hossain, & Jahan, 2018; Humbani & 

Wiese, 2019; Kumar et al., 2018; Lim et al., 2019). This shows the robustness of this construct in regards 

to continuance intention of financial digital services.  Various conceptualizations of satisfaction were 

employed, for example Cao et al. (2018) and Chen & Li (2017) conceptualized satisfaction as an 

evaluation of the experience and Humbani & Wiese (2019) as confirmed expectations or positive emotion 

gained from using the system. Similarly, perceived usefulness was found to determine continuance 

intention of mobile payments in multiple studies (Chen & Li, 2017; Gupta et al., 2020; Humbani & 

Wiese, 2019; Kumar et al., 2018; Lim et al., 2019). 

Trust was also found as the prevalent determinant of continuance in this context. Zhou (2012) defined 

trust as the vulnerability of the user of mobile payment towards the service provider in terms of the risk 

of financial loss involved and found trust to directly determine users’ intention to continue using mobile 

payment services. In the study carried out by Kumar et al. (2018), trust as a positive expectation towards 

future actions of the service provider was found to be a stronger predictor of continued intention than 
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satisfaction. In the study carried out by Shao et al. (2019) researchers studied trust in the platform and its 

infrastructure, and its effect on continuance intention of mobile payment platforms AliPay and WeChat 

pay operating in China. They found that trust determined continuance intention of the services and at the 

same time it mitigated perceived risk that these services encompass (Shao et al., 2019). Cao et al. (2018) 

researched the trust transfer from online payment to mobile payment on the case of m-wallet provided 

by AliPay in China and its influence on continuance. Trust was defined as the willingness to believe that 

the payment platform will fulfil its obligations when a payment transaction is made (Cao et al., 2018). 

Researchers found that trust in mobile payment only had an effect on continuance through satisfaction 

and no direct effect was found. Chen & Li (2017) found an effect of trust in the institution on the 

continuance of mobile payment services (MPS) mediated by perceived usefulness of the service and the 

authors stressed the importance of incorporating trust in the institution and trusting beliefs into 

continuance research. 

Shao et al. (2019) defined security as the user’s perception of the reliability of the transactions via 

MPS. The authors found security to determine the trust in the platform, which then influences the 

continuance intention (Shao et al., 2019). Gupta et al. (2020) made a remark about perceived security 

perception being formed after initial adoption, and found this post-adoption perceived security to 

influence continuance intention via user satisfaction. Kumar et al. (2018) found that perceived security 

– expected security threats influenced continuance intention via an effect on trust. One of the studies 

researched the role of security in the context of MPS continuance and found an indirect effect of 

security, mediated by usefulness, and confirmation (Lim et al., 2019). Direct effect on continuance 

intention was proposed, but not proved (Lim et al., 2019). 

Fin-Tech Services 

Some of the identified studies researched determinants of continuous adoption of specific, niche Fin-

tech services, which are offered by non-bank providers, such as investment digital platform YuEbao 

provided by online technology company Alibaba Group in China (Wang, GUAN, Hou, Li, & Zhou, 

2019; Zhou, Tsiga, Li, Zheng, & Jiang, 2018). Ryu (2018) defined Fin-tech as “innovative and disruptive 

financial services by non-financial companies, where information technology is the key factor” (p. 543) 

and considered mobile payment, mobile remittance, peer-to-peer lending and crowdfunding as the 
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services representing Fin-tech in their study. As IOBs are an example of a provider operating within the 

Fin-tech industry, the most obvious similarity to these services is the strong focus on information 

technology, translated into the services. The providers of both types of services originate outside of the 

financial industry, often as technology companies. The difference between Fin-Tech services and IOB 

services is that while various Fin-Tech providers usually offer disintegrated separate financial services, 

IOBs strive to offer a wider portfolio of similar (including the same) services in one place in connection 

with a separate bank account. 

The focus of two studies by Wang et al. (2019) and Zhou et al. (2018) was the role of trust in 

continuance intention of Fin-tech. Trust towards the service provider as a belief that the financial 

transactions facilitated by this provider will not lead to a loss of financial resources for users, was found 

a direct determinant of continuance intention (Zhou et al., 2018). Moreover, its moderating effects on 

the relationship between user satisfaction and continuance intention was discovered, which means that if 

the user’s trust level is lower, satisfaction levels must be higher in order to report the intention to continue 

using the service, but when the user’s level of trust is high, satisfaction is a less important determinant 

of their continuance (Zhou et al., 2018). Wang et al. (2019) found effects of trust in the service and 

structural assurance on continuance intention. Trust in the service referred to the trust in the 

environment where the service operates, since the digital and internet infrastructure that Fin-tech services 

utilize create concerns for consumers. Structural assurance referred to the external safety mechanisms 

that function in the environment, in case that the service provider behaves against the expectations of its 

customers that may incur a loss for them (Wang et al., 2019). Authors argue that the trust in service and 

structural assurance help to lower the potential perceived risk that consumers may inhibit in regards to 

the use of FinTech services (Wang et al., 2019; Zhou et al., 2018). 

Ryu (2018) researched what are the effects of various risks and benefits on the intention to continue 

using Fin-tech services and drew a difference between early adopters and late adopters in regards to the 

effect of these factors. It was concluded that perceived benefit had a stronger impact on continuance 

decision than the perceived risk for both groups.  Of the factors that comprised the benefits, 

convenience was the strongest determinant for both early and late adopters. Beyond convenience, early 

adopters valued seamless and efficient transactions, while late adopters were seeking economic benefit 

through financial gains (Ryu, 2018). The strongest determinant among the risk factors for early adopters 
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was a legal risk – law enforcement that would make the use of the service more difficult, such as money 

transmission regulations – while late adopters were influenced by perceived security of transactions 

(Ryu, 2018).  

Internet Only Banks 

Not many studies about IOBs exist up to date, as they are a new phenomenon, but those that researched 

end consumer behaviour in connection with IOBs are presented in the following section (Ahn & Lee, 

2019; Kaabachi, Ben Mrad, & O’Leary, 2019; Kaabachi, Ben Mrad, & Petrescu, 2017; Zhang, Chen, 

Liu, & Zhu, 2018). This includes a recent study that researched determinants of adoption and continued 

adoption of IOBs in South Korea (Lee & Kim, 2020).  

A small number of studies that researched the initial adoption of IOBs were identified. Ahn & Lee 

(2019) sought to find the determinants of adoption of IOBs in South Korea from the perceived value 

perspective. It was found that economic value, emotional value (attachment) and convenience contribute 

to the adoption of IOB services, while convenience appeared as the strongest determinant. Other studies 

explored the role of trust in the initial adoption of IOB services, which was found to be a direct 

determinant of adoption for consumers in France (Kaabachi, Ben Mrad, & O’Leary, 2019; Kaabachi, 

Ben Mrad, & Petrescu, 2017). Another study found that trust can be transferred from a known and 

established internet enterprise (Tencent and Alibaba Group) towards its affiliated IOBs in China, which 

supports the initial adoption of their services (Zhang, Chen, Liu, & Zhu, 2018). 

A single study that researched continued adoption of IOB services was published recently by Lee & 

Kim (2020), who characterised IOBs as self-service systems enabling their customers to use financial 

services via a digital channel. Authors researched determinants of both, intention to adopt (initial 

adoption) and continuance intention of IOB services in South Korea, applying the benefit-risk theoretical 

framework and network externality theory. The authors found that the determinants of initial adoption 

differed from the determinants of continuance intention of IOB services (Lee & Kim, 2020).  

The benefits of the IOB services were found to be stronger determinants in the post-adoption stage 

compared to initial adoption. Convenience and economic efficiency, in particular, determined the 

continuance intention, but not the initial adoption intention, which stresses the importance of the benefits 
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that stem from the service usage for the post-usage stage (Lee & Kim, 2020). Perceived security risk 

which refers to misuse or leakage of personal information disclosed to the IOB determined both, initial 

adoption intentions and continuance intentions, but exhibited a difference between the group of non-

users (initial adoption intention) and experienced users (continuance intention). Authors found that it was 

a stronger determinant in the case of initial adoption intentions (Lee & Kim, 2020). The number of 

services offered by an IOB determined both – the initial adoption intentions and the continuance 

intentions (Lee & Kim, 2020). Trust as a positive belief about the service provider’s reliability and 

integrity was also found to represent a constant determinant across adoption stages. According to the 

authors, it evolves from an initial trust to an ongoing trust and remains an important factor in the 

continued adoption stage (Lee & Kim, 2020). 

Summary 

There are several similarities and differences in determinants of continuous adoption between IOBs 

and other financial digital services. Trust towards the service provider and system reliability was proven 

as a recurring determinant in the context of internet banking, mobile payment, Fin-tech services and IOBs 

as well. Whether this is due to the self-service and online setting (internet banking) or a combination of 

online setting and the fact that a technological company provides the service instead of a financial 

provider (mobile payment, Fin-Tech), both apply to the context of IOBs. The findings on the effect of 

perceived risk are mixed, perceptions of risk often exhibiting smaller effect than other determinants in 

case of IOBs, Fin-tech services and mobile banking, such as trust and benefits that stem from the service 

(Lee & Kim, 2020; Poromatikul et al., 2019; Ryu, 2018; Shaikh & Karjaluoto, 2016). Studies carried out 

in mobile payment context found that perceived risk did not exhibit a direct effect on continued use, only 

via other determinants (Gupta et al., 2020; Kumar et al., 2018; Lim et al., 2019; Shao et al., 2019). 

Various benefits that users receive from using the service had an effect on continued use in case of Fin-

Tech services as found by Ryu (2018) and IOBs as found by Lee & Kim (2020). On the other hand, some 

of the determinants that were found important in case of internet banking, mobile banking, and mobile 

payments, such as satisfaction with the service or perceived usefulness of the service, were not tested 

empirically in the context of IOB yet.  
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To sum up, the majority of the studies that researched adoption of IOBs focus on the initial adoption, 

as opposed to the continuous adoption. Taking into consideration that Lee & Kim (2020) recently 

uncovered that in the context of IOBs, the determinants of initial adoption differ in comparison to 

continued adoption, it is important to further study continued adoption of IOBs. To the best of knowledge 

of the author, no study on continued adoption of IOB services that would utilise the ECM-IS theoretical 

framework in full or its determinants, exists up until this day. Therefore, this study aims to address this 

existing research gap.  
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Hypotheses Development 

Theoretical Framework 

An expectation-confirmation model (ECM-IS) was developed by Bhattacherjee (2001), with its 

roots in the expectation-confirmation theory by Oliver (1980) and TAM by Davis et al. (1989), adapted 

to explain continuance intention of information systems (IS). Bhattacherje (2001) argues that the 

constructs of TAM cannot alone explain the post-adoption behavioural intention as opposed to the 

adoption behavioural intention (intention to continuously use IS versus intention to initially adopt IS) 

and empirically validated the model in a test with online banking users. Theoretical extensions were later 

proposed for this model (Bhattacherjee & Barfar, 2011) and further empirical tests carried out, including 

longitudinal studies (Bhattacherjee & Lin, 2015; Bhattacherjee et al., 2008; Bhattacherjee & Premkumar, 

2004) and studies carried out in an organisational context (Bhattacherjee & Lin, 2015; Bhattacherjee et 

al., 2008) 

In the case of IOB services, users gain access to service and use the services via IS, therefore it is 

deemed acceptable to propose constructs from ECM-IS model to form the base of the research model. 

Extensive use of the ECM-IS model in information systems continuance studies proves the 

robustness of this model (Nabavi, Taghavi-Fard, Hanafizadeh, & Taghva, 2016; Shaikh & Karjaluoto, 

2015) as well as the amount of studies that utilised this model or its constructs in the context of 

financial digital services continuance (Alghamdi et al., 2018; Gupta et al., 2020; Hoehle et al., 2012; 

Humbani & Wiese, 2019; Jusuf et al., 2018; Lim et al., 2019; Rahi & Abd. Ghani, 2019a; Susanto et al., 

2016; Vatanasombut et al., 2008; Yuan et al., 2016; Zhou & Liu, 2014; Zhou et al., 2018). 

In the research model, ECM-IS model is used as a base, utilising the confirmation – satisfaction 

paradigm as the determinant of continuance intention of IOB services (Bhattacherjee, 2001; Oliver, 

1981). Continuance intention is the dependent variable in this study and is defined as the end-users’ 

intention to continue using IOB services in the future, adapted from the definition provided by 

Bhattacherjee (2001). The intention is used as a proxy to actual behaviour, as suggested in the original 

ECM-IS model and inspired by the studies presented in the literature review section. Intention to continue 

using the IS-based service was proposed as a dependent variable in the ECM-IS model on the premise 

that it predicts the actual behaviour (Bhattacherjee, 2001). In their later work, Bhattacherjee et al. (2008) 
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examined the connection between intention to continue using IS and actual behaviour in the context of 

IT usage in an organisational setting. Authors found a strong effect, suggesting a good predictive power 

of continuance intention in regards to continued use (Bhattacherjee et al., 2008). Even though 

Bhattacherjee et al. (2008) pointed out that the extent of the predictive power of intention towards actual 

behaviour varies across contexts, it is deemed appropriate to use continuance intention as a proxy to 

actual behaviour in the current study. Additionally, Oertzen & Odekerken-Schröder (2019) found a 

strong effect between continuance intention and actual behaviour in the context of a service augmenting 

online banking service and their findings can serve to support the use of intention as a proxy to actual 

behaviour.  

The constructs of confirmation and satisfaction capture the role of pre-adoption attitude and 

experience with IS gained after the initial adoption (Bhattacherjee, 2001). Therefore, the confirmation-

satisfaction paradigm is unique and crucial in the studies of continued adoption of IS. Due to the scope 

of this study, the effect of confirmation on other latent variables besides satisfaction is not explored, 

despite these additional effects being part of the ECM-IS model (Bhattacherjee, 2001).  

The construct of perceived usefulness, originally proposed in the ECM-IS, is substituted with 

constructs that encompass the benefits that stem from using the IOB services. This is based on a proposal 

made by (Bhattacherjee & Barfar, 2011), that expected benefits may be proposed instead of perceived 

usefulness, if a broader range of benefits utilised from an IS use should be represented. Thus, additional 

determinants were identified and supported by a literature review to represent the benefits of IOB service 

– convenience and economic benefit. Moreover, the review of literature on continuance intention of 

various financial digital services showed that it is reasonable to expect trust to influence the continuance 

intention in the context of IOB services. The overall research model is presented in figure 1 at the end of 

this section. 

Satisfaction  

According to the ECM–IS model satisfaction is the most important determinant of the continuance 

intention of IS in the ECM-IS model and this construct is specific for continuous adoption as opposed to 

initial adoption because it is based on experience with IS gained after initial adoption (Bhattacherjee, 

2001).  
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According to Oliver (1980), post-usage satisfaction is a result of a standard expected initially and the 

perceived discrepancy from the expected standard – disconfirmation of expectations. Bhattacherjee 

(2001) defines satisfaction as an affect based on the prior use of the IS, which can be positive, negative, 

or neutral. As a result, if the affect is positive and the consumer is satisfied with the IS, this leads to the 

intention to continue using IS (Bhattacherjee, 2001).  

Satisfaction conceptualized in the ECM-IS is not to be seen as an attitude or emotion. While attitude 

may be referred to as an emotion, satisfaction is considered an evaluation of emotion, based on specific 

experience. It is an evaluation of whether the service consumption experience was as pleasing as 

expected. This means that a consumer could have an overall positive attitude towards the service or a 

product but feel dissatisfied if the experience with service usage is below expectations (Bhattacherjee, 

2001). The satisfaction is thus inherently determined by the confirmation of users’ expectations and 

defined in the marketing literature by Oliver (1981) as “the summary psychological state resulting when 

the emotion surrounding disconfirmed expectations is coupled with the consumers' prior feelings about 

the consumption experience” (p. 27). 

Bhattacherjee (2001) claims that satisfaction has the potential to explain what the author calls 

acceptance-discontinuance anomaly – when users discontinue using the IS after initial acceptance. In this 

study, satisfaction is seen as an affect, which is an outcome of the cognitive evaluation of the IOB service 

once the experience has been gained and this evaluation is influenced by confirmation of their prior 

expectations. This affect is expected to influence users’ intention to continue using the service 

(Bhattacherjee, 2001; Oliver, 1980).  

As found in the literature review, a large number of related studies found satisfaction to be a significant 

direct determinant of continuance intention in the context of internet banking (Alghamdi et al., 2018; 

Hoehle et al., 2012; Ofori et al., 2017; Rahi & Abd. Ghani, 2019a; Rahi & Abd.Ghani, 2019b; Tsai et 

al., 2014; Y. Yuan et al., 2019; Zhou et al., 2010), mobile banking (Albashrawi & Motiwalla, 2019; 

Amoroso & Chen, 2017; Foroughi et al., 2019; Jusuf et al., 2018; Poromatikul et al., 2019; Reji Kumar 

& Sudharani Ravindran, 2012; Susanto et al., 2016; Yuan et al., 2016; Zhou & Liu, 2014), mobile 

payments (Cao et al., 2018; Chen & Li, 2017; Gupta et al., 2020; Hossain et al., 2018; Humbani & Wiese, 

2019; Kumar et al., 2018; Lim et al., 2019; Zhou, 2012) and Fin-tech services (Zhou et al., 2018). The 
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construct of satisfaction proved to be robust enough as it was found to have an effect on continuance 

intention also in those studies that employed theoretical frameworks other than ECM-IS and used the 

satisfaction construct to extend these models (Albashrawi & Motiwalla, 2019; Humbani & Wiese, 2019; 

Lim et al., 2019; Reji Kumar & Sudharani Ravindran, 2012). 

In a study carried out by Zhou et al. (2018), when Fin-tech services by a non-financial provider were 

researched, authors took a more detailed take on the interplay of satisfaction and trust on the continuance 

intention and found that besides the fact that both had a positive effect on continuance, trust also 

moderated the relationship between satisfaction and continuance intention. However, at the same time, 

researchers found a stronger effect of satisfaction than trust on continuance intention. Humbani & Wiese 

(2019) also found satisfaction to have the strongest effect of the identified predictors on the continuance 

of mobile payments service and authors stress the importance of attempts to measure the satisfaction of 

users for the providers. Lim et al. (2019) found that in case of Fin-tech mobile payment services (Apple 

Pay, Samsung Pay), the end-users need to have their expectations of security confirmed and additionally, 

they must find the service useful and be satisfied with the services received to continue using them, in 

the respective order. At the same time, similarly as in previous studies, satisfaction exhibited a much 

bigger influence on intention to continue using services then the other considered direct predictor – 

usefulness. Cao et al. (2018) who studied trust transfer from online payment to mobile payment could 

not confirm a direct effect of trust on the continuance of mobile payment services but found that 

satisfaction fully mediates this relationship and that satisfaction also comprises a direct determinant of 

continuance. Poromatikul et al. (2019) studied the determinants of the continuance of mobile banking 

apps and identified two segments of users – performance segment and credence segment. While there 

were differences found in antecedents of continuance between the two segments, satisfaction remained 

a constant and strongest predictor for both segments and the overall sample.  

This and the general robustness of the construct of satisfaction across different related studies provides 

a strong foundation for hypothesizing that satisfaction with IOB services will have a positive effect on 

continuance intention of IOB services. Therefore, the following hypothesis is proposed: 

H1: Satisfaction with IOB services positively influences the continuance intention of IOB services. 
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Confirmation  

As already mentioned, there is a strong link between confirmation and satisfaction and confirmation 

is an immediate antecedent of consumer satisfaction as proposed originally by Oliver (1980) and (1981). 

According to Oliver (1981), confirmation is derived from pre-purchase expectation level and it is the 

degree to which the product or service performance deviates from the pre-purchase expectation level. It 

may be positive (where performance exceeds expectations), negative (where performance falls below 

expectations) or neutral (where performance equals expectations).  

The impact of confirmation on satisfaction in the context of IS continued usage was first explored by 

Bhattacherjee (2001), along with the development of a measurement scale for this construct. According 

to Bhattacherjee (2001) confirmation is defined as the “realization of the pre-adoption expectations that 

a user had of the IS” (pp. 355 – 356). It measures subjectively perceived confirmation after an experience 

with the IS was already gained. To sum up, confirmation refers to the expectations performance 

discrepancy while satisfaction represents a psychological affect towards the service or product which is 

a result of this discrepancy. 

According to Bhattacherjee (2001), if the expectations the user had of the information system become 

positively confirmed through usage experience, this leads to a higher level in satisfaction with the 

information system and subsequently to continuous usage. On the other hand, if expectations of the user 

do not get confirmed (negative confirmation), this leads to the lower level of satisfaction this in turn 

negatively affects the continuous use (Bhattacherjee, 2001).  

This association has been empirically tested numerous times in the context of financial digital services 

continuance (Alghamdi et al., 2018; Foroughi et al., 2019; Gupta et al., 2020; Hoehle et al., 2012; 

Humbani & Wiese, 2019; Jusuf et al., 2018; Lim et al., 2019; Poromatikul et al., 2019; Rahi & Abd. 

Ghani, 2019a; Susanto et al., 2016; Yuan et al., 2016; Zhou & Liu, 2014; Zhou et al., 2018). Alghamdi 

et al. (2018) found the confirmation, as the concept representing realized expectations, to be the key 

construct influencing beliefs in the post-usage stage in case of internet banking. Foroughi et al. (2019) 

and Poromatikul et al. (2019) similarly confirmed that meeting the pre-usage expectations of users is an 

important determinant of their satisfaction with the mobile banking service and subsequent intention to 

continue using the service. Lim et al. (2019) proposed that confirmation, along with security and 
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usefulness of the mobile payment service (ApplePay, Samsung Pay) should determine the satisfaction 

with the service and subsequent continued use. They found that confirmation of expectations had the 

strongest influence on satisfaction, while the influence of usefulness was considerably weaker, and 

security had no influence on satisfaction. The concept of confirmation of expectations leading to the 

increased satisfaction with the service and continued use has also been proved in the Fin-tech services 

context (Zhou et al., 2018) 

The same relationship is thus proposed to apply to the consumers’ perceptions in case of using IOB 

services. General confirmation of expectations of services is proposed, as Bhattacherjee (2001) suggests 

that studying product level confirmation as opposed to product attributes level confirmation should be 

sufficient in most contexts. If the users’ initial expectations of the services get confirmed once the users 

gained experience with it, it will be associated with higher reported satisfaction with the IOB services. 

H2: Confirmation of previous expectations of IOB services positively influences satisfaction with 

IOB services. 

Trust  

Reichheld & Schefter (2000) claim that trust is vital in gaining customer’s loyalty and this is especially 

the case in an online setting, where a business is conducted at a distance, magnifying uncertainties and 

risks. Trust is important in settings involving risk and in transactional relationships (Gefen, Karahanna, 

& Straub, 2003; Reichheld & Schefter, 2000). According Chen & Li (2017) trust towards the service 

provider reduces the perceived risk when undertaking mobile payment transactions. Similarly, Shao et 

al. (2019) found that the trust in the mobile payment platform and its corresponding IT system reduced 

the users’ perceived risk connected with the service usage. Therefore, it can be argued that in the case of 

IOB services, trust is important, since the service provider operates only online, and the customers may 

have to accept a risk concerning their financial resources.  

Mayer, Davis, & Schoorman (1995) define trust as becoming vulnerable in the expectation that the 

other party will perform the action important to the trustor, even when the trusted is unable to monitor or 

control the trusted party. Rousseau, Sitkin, Burt, & Camerer (1998) define trust as a psychological state 

(as opposed to a behaviour or a choice) of accepting vulnerability, rooted in the positive expectation of 
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intentions or behaviour of the other. Gefen et al. (2003) argue that trust in the context of economic 

transactions is akin to a set of specific beliefs, as opposed to the general belief or ‘willingness’ 

conceptualised by Mayer et al. (1995). In the conceptualization by Gefen et al. (2003), the set of beliefs 

included integrity, benevolence, ability, and predictability. Authors found that trust played an important 

role in explaining intentions to re-purchase in an online setting that is characterized by lacking personal 

interaction, in addition to technology-related constructs of perceived usefulness and perceived ease of 

use (Gefen et al., 2003). For the purpose of this study, trust is considered to be a belief that the vendor 

(IOB) will perform the actions expected by the trustor (IOB user) regardless of the possibility to control 

the trustee. 

Mayer et al. (1995) suggest that the trust evolves and different factors play a role at different stages: 

“We propose that the outcome of the trusting behaviour (favourable or unfavourable) will influence trust 

indirectly through the perceptions of ability, benevolence, and integrity at the next interaction” (p. 728). 

Rousseau et al. (1998) propose that trust takes on different forms and claim that a form of trust called 

“relational trust” comes later in the relationship, formed, and influenced by the existing repeated 

interactions that occurred in that relationship. Emotions may become part of this form of trust and this 

type of trust tends to be more resilient and even if expectations are not fully met, it can be restored 

through a sense of good faith. In the commitment – trust theory, the authors found that it is the 

commitment and trust that lead to cooperative behaviour, as well as that trust was the main determinant 

of relationship commitment as such (Morgan & Hunt, 1994). The above provides support for studying 

trust after the initial adoption stage, which includes continuous usage.  

As found in literature review, trust was repeatedly found to be a direct determinant of continuance 

intention in case of mobile payment services delivered by a non-bank provider (Kumar et al., 2018; Shao 

et al., 2019; Zhou, 2012). Similarly, in the study by Zhou et al. (2018) in the context of Fin-tech services 

provided by non-bank provider trust towards the service provider was found to directly affect the 

continuance intention. In the study of Fin-tech services carried out by Wang et al. (2019) it was trust in 

the service infrastructure that directly affected the continuance. In both studies, authors argue that Fin-

Tech services usage entails certain risks for end-users and conceptualised trust as a risk reducer (Wang 

et al., 2019; Zhou et al., 2018). In studies that researched the case of internet banking provided by a 

financial institution (traditional bank), trust directly determined the continued use of internet banking 
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services, due to the online setting which evokes uncertainty in users (Hoehle et al., 2012; Pi, Liao, & 

Chen, 2012; Vatanasombut et al., 2008). Similarly, in case of mobile banking, trust was found to directly 

determine continuance intention as it mitigates the uncertainties connected with the wireless network 

infrastructure and mobile devices which are prone to a cyber-attack (Zhou & Liu, 2014). Vatanasombut 

et al. (2008) proved the effect of trust towards the bank that provides mobile banking due to the online 

setting and lacking physical contact on service continuance. Researchers point out that trust takes on 

more importance compared to the perceived risk in their study and that with higher trust towards the 

bank, users become less preoccupied with risks (Vatanasombut et al., 2008). Therefore, it is assumed that 

trust will have an effect on the continuance intention of IOB services and the following hypothesis is 

proposed: 

H3: Trust towards IOB positively influences the continuance intention of IOB services. 

Economic Benefits and Convenience  

As already mentioned, in the originally proposed model of ECM-IS, Bhattacherjee (2001) proposed 

the perceived usefulness construct – this was later criticised as too narrowly focused by the author of the 

model in a later review study (Bhattacherjee & Barfar, 2011). In their study, Kang et al. (2012), who 

studied sustained use of an m-banking service propose a similar suggestion. They see the perceived 

usefulness as a concept of benefits, which depends on the context and in their study they find that 

economic value (relating directly to charges for the service) and functionalities offered by the service 

provider (variety of services provided) determine the perceived value of the service and this, in turn, 

determines sustained use of the mobile banking service. When Humbani & Wiese (2019) could not 

confirm an effect of perceived usefulness on continued use of mobile payments, they proposed that 

continuance decision may be driven by the expectation of future benefits rather than by usefulness.  

Some studies of continuance intention in the context of Fin-tech or IOB services utilised theoretical 

frameworks including risks and benefits (Ryu, 2018; Lee & Kim, 2020). Ryu (2018) found that benefits 

had a stronger effect in the post-adoption stage than risks associated with using the services, which 

has important implications. Lee & Kim (2020) studied risks and benefits as antecedents of both – initial 

adoption and continuance intention towards IOBs, which allowed for comparison across the two stages. 

Authors found that the benefits associated with IOB services were more strongly recognised by the 
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existing users and having a stronger effect on continuance intention than on initial adoption. Out of 

several proposed benefits, both convenience and economic efficiency were only found to have an 

effect on the continuance intention, not on the initial adoption (Lee & Kim, 2020). The above-

mentioned findings provide support for including constructs representing benefits of using an IOB 

service as potential predictors of continuance intention of IOB services. 

Even though some studies such as Lee & Kim (2020) found that benefits are only significant in the 

post-adoption stage, it is reasonable to review IOB adoption studies to indirectly support particular 

benefits relating to IOB service context. This can also be substantiated by Bhattacherjee’s (2001) finding 

that perceived usefulness which is being exchanged with benefits appeared as a stable determinant across 

adoption stages (pre-adoption and post-adoption), even though its effect diminished towards the post-

adoption stage. According to Kaabachi et al. (2017), the IOBs in France gained popularity because they 

enable for the cost savings for the consumers. Researchers encompassed both economic benefit and 

convenience in one construct named ‘perceived relative advantage’, which turned out to be an important 

determinant of trust in IOBs and subsequently adoption of the service. Ahn & Lee (2019) similarly found 

both economic value and convenience being a determinant of the IOBs adoption. These were 

operationalised as separate constructs in the study, where economic value presented economic benefit 

compared to the financial cost and convenience represented the ease of use of the service.  

In their early work, Parthasarathy & Bhattacherjee (1998) explore the determinants of continuance 

intention of online service and they encourage the use of a construct that would take pricing into account 

in future studies on continuance intention. In their study, they observed that a price change potentially 

had an effect on continuance intention, though the effect was not closely examined.  Because the IOBs 

incur reduced operating costs connected with being branchless, one of their characteristics is that they 

are able to offer advantageous economic benefits to the consumers in a form of lower fees for the service 

or higher return on the deposit (Delimaris, 2017; Kafel, 2019). Ryu (2018) defined the economic benefit 

in the context of FinTech services such as “cost reductions and financial gains from Fintech transactions” 

(p. 547). The author found that economic benefit was a significant determinant of continuance intention 

of Fin-tech services and was deemed important for both late adopters and early adopters, albeit stronger 

effect of economic benefit was found for late adopters. A construct similar to economic benefit - 

economic efficiency - was found to be the most important determinant of continuance intention of 
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IOB services, among a number of proposed constructs reflecting various benefits, stressing that 

competitive interest rates may be an appropriate strategy for retaining users (Lee & Kim, 2020). 

Economic efficiency was defined as “perceiving that Internet-only bank can save time, effort, and 

financial resources” (Lee & Kim, 2020, “Methodology”, para. 2). 

As touched upon, since convenience was also researched in adoption studies in the context of IOB 

services, it was chosen as a second construct to represent benefits that stem from using IOB services. 

The earlier mentioned studies carried out by Kaabachi et al. (2017) and Ahn & Lee (2019) both found 

convenience to determine IOB adoption. Moreover, Anh & Lee (2019) found convenience to be the most 

important determinant (followed by emotional value and economic value) that makes end-users adopt 

IOB services.  

Comparing the perceived value of entertainment and information mobile services, Pihlström & Brush 

(2008) identified convenience value to be the significant driver of the continued use of information 

mobile services. Information mobile services refer to utilitarian services delivered via mobile phone 

(including a smartphone), where IOB service also belongs, considering the fact that IOB services are 

primarily delivered via mobile devices (Büchi et al., 2019). Berry, Seiders, & Grewal (2002) who 

conceptualized the convenience in a service context and coined the term “service convenience”, defined 

the convenience as “consumers’ time and effort perceptions related to buying or using a service” (p. 12). 

Authors argue that convenience is important when it comes to consumer attitudes because consumers 

have to give up some of their time and energy to consume the service. Therefore, it can be argued that 

the extent to which the service is convenient to use will have an effect on whether the users will intend 

to continue using the service or not. Convenience was also previously proved to influence continued use 

of online services involving an exchange of sensitive data in the context of an eTax self-service. In the 

given study, the effect of convenience on continued use was indirect and mediated by assurance (a 

demonstration that citizens can trust the service) (Hu, Brown, Thong, Chan, & Tam, 2009). This provides 

indirect support for the assumption that convenience as a service characteristic will have an effect on the 

continuance of IOB services. 

Convenience was also found to determine continuance intention of digital financial services. Eriksson 

& Nilsson (2006) found convenience to determine the continuance of internet banking by 
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operationalising it into the usefulness construct. Similarly, Chen & Li (2017) found convenience to 

determine the continuance of mobile payment services, while convenience was operationalized within 

the usefulness construct. Authors’ qualitative analysis of interviews with users of such services suggested 

that convenience in part determined how useful the service was to them. Ryu (2018) found convenience 

to be the most important determinant of continuance intention of Fin-tech services. The researcher 

also compared the determinants across two groups – early and late adopters. Convenience retained the 

largest effect on continuance in the overall sample and also for both, early and late adopters. This 

demonstrates the potential of convenience as a determinant of continuance indention in case of IOB 

services. Convenience was also found to determine continuance intention of IOBs and was defined by 

Lee & Kim (2020) as “the perception that accessing and using the Internet-only bank is easier and more 

convenient than traditional banks” (“Methodology”, para. 2). 

The above-mentioned studies provide support for economic benefits and convenience potentially 

having an effect on users’ intention to continue using IOB services. Therefore, the final two hypotheses 

are proposed: 

H4: Economic benefits positively influence continuance intention of IOB services. 

H5: Convenience connected with the service positively influences continuance intention of IOB 

services 
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Figure 1. The research model and hypothesized relationships among constructs 
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Methodology 

The following section aims to present the methods used in the current study in detail, in order to 

demonstrate that various measures were taken to ensure greater reliability and validity of the results. 

Reliability refers to the fact that constructs are measured in a consistent matter and validity refers to the 

indicators that are meant to measure a construct actually measuring the given concept (Bell, Bryman, & 

Harley, 2019). 

Based on the research question that this study aimed to answer, a literature review was conducted to 

assess how well the research area has been covered previously. Literature relevant to the given topic was 

identified via four main databases of research publications – EBSCOhost, Scopus, Google Scholar and 

REX database (Royal Danish Library). As Bell et al. (2019) point out, the relationship between the theory 

and research determines the choice between inductive and deductive logic of inquiry. As the area relevant 

to the research question posed in this study was well researched, the study was designed as a deductive 

study and quantitative approach was chosen. A research model was derived from the theory with a set of 

hypotheses to be tested with empirical data. The study is a cross-sectional study which captures the given 

phenomenon at a certain point in time, as opposed to longitudinal which means that the phenomenon is 

studied across a longer period of time (Bell et al., 2019).  

Since the current study aims to empirically test a theoretical model, there is a need for data. In social 

scientific research, when the data required does not exist or the theory can’t be tested via an experimental 

trial for practical reasons, it is permissible to obtain data via survey, although this data would ideally 

be combined with other approaches (Gorard, 2003). Thus, the survey was chosen as an instrument for 

obtaining data. The survey was designed to measure underlying hypothesized constructs by numerous 

items (survey questions), that provide a holistic view of the given construct, which is useful when trying 

to understand attitudes, opinions or perceptions of participants (Gorard, 2003; Joshi, Kale, Chandel, & 

Pal, 2015). Based on guidance from Subedi (2016) who recommends using at least four items to represent 

each construct in the survey, the minimum number of items needed was defined. 
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Based on the recommendation provided by Gorard (2003) and Bell & Water (2014), the survey was 

organised as follows: 

1. Introduction  

2. Selective questions & questions about participant’s usage of IOB services 

3. Main body – questions related to the research hypotheses 

4. Demographic questions 

The questions in the main body were all Likert type questions with a 7-point scale ranging from 

Strongly agree to Strongly disagree. Likert type questions, or generally scales are appropriate in research 

where attitudes are studied (Boone & Boone, 2012; Gorard, 2003; Sullivan & Artino, 2013). Scales with 

7 points for Likert type questions were found as optimal by Krosnick & Presser (2010) as they provide a 

sufficient amount of options to account for nuances of opinions and attitudes but at the same time, the 

amount of options is not overwhelming. Each of the 7 points contained a verbal label to ensure clarity 

and enhance reliability (Krosnick & Presser, 2010). 

Non-probability (non-random) sampling method was applied, based on the availability and since the 

sampling frame was not obtainable for the target population. In such cases, non-probability sampling is 

permissible, however, it must be noted explicitly that the likelihood of the sample being representative 

of the population decreases and thus generalizability of findings suffers as a result of this decision 

(Saunders, Lewis, & Thornhill, 2016). In particular, volunteer sampling with a self-selection technique 

was applied. The survey was published on social media platforms, where the members of the target 

population were likely to be reached and volunteer to participate (Saunders et al., 2016). The sample 

size needed for the data analysis can be based on several methods. For EFA, a sample size of 5 cases per 

variable examined is recommended (Hair, Black, Babin, & Anderson, 2014). For structural equation 

modelling (SEM), it is recommended to base the sample size needed on a multitude of factors, such as 

model complexity, estimation technique, the strength of measurement and data distribution (Hair et al., 

2014; Kline, 2011). Hair et al. (2014) recommends the sample size to be between 100 – 400 and Kline 

(2011) recommends 200 cases. Based on the above guidance, the sample of 135 cases fits the criteria for 

EFA exactly (with 27 measured variables). For SEM, the attained sample is not ideal, but acceptable.  
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Pilot Study  

Despite a research survey being based on scientific findings, it is also a craft and pre-testing a survey 

can provide valuable insights (Krosnick & Presser, 2010). The research survey was tested with a small 

group of respondents fitting the criteria (users of IOB services). Overall, 22 responses were obtained for 

a survey that contained 60 questions. The pilot survey contained a broader pool of questions, which was 

to be narrowed down for the final survey. Gorard (2003) recommends taking a 2-step approach to pre-

testing, which would comprise of a focus group in the first step and pilot study delivered in the same 

form as the final survey in the second step. Drawing inspiration from this recommendation, several 

respondents were invited to participate in ‘respondent debriefing’. This method was chosen instead of a 

focus group and can be described as an interviewed completion of a survey with the researcher’s presence 

(Krosnick & Presser, 2010). Five participants were chosen to do a respondent debriefing (individually), 

out of which four completed the survey via a video call and one participant completed it in person with 

the researcher. The participants had a chance to raise questions and provide comments while completing 

the survey. The researcher could then ask probing questions, and likewise, it was possible to ask 

additional questions to the participants immediately after they completed the survey, based on their 

answers. General clarity of the instructions and questions was also discussed at the end of the survey. 

During these meetings, the researcher was taking notes directly in the survey tool under particular 

sections discussed. The remaining 18 participants completed the survey as an online anonymous form. 

Both test survey and final survey were created and administered with a survey tool provided by 

Copenhagen Business School – Qualtrics. The pilot survey contained space at the end of each section 

(after a maximum of 8 questions) where the respondents could provide comments. Afterwards, the pilot 

survey was analysed for the qualitative input from respondents, which provided valuable input for 

adjustments to question wording. Quantitative test analysis (Exploratory factor analysis) was also carried 

out, to ensure that the data collected serves well for the subsequent planned analysis.  

Final Survey 

The final survey comprised of 41 questions including the screening questions and demographic 

questions and was distributed via an anonymous link via appropriate social media platforms – Reddit, 

Facebook, Twitter, and LinkedIn. To ensure a better chance of reaching the relevant respondents that 

fulfil the requirement of being a user of an IOB, the survey link was shared in specific groups and 
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discussions that related to IOBs, or profiles of five biggest IOBs operating in Europe were mentioned 

(tagged). The survey was active for 14 days and received 207 partial and completed responses. Responses 

were anonymised, meaning that no location data or data about IP address was obtained from respondents, 

which was advised by a legal help from Copenhagen Business School to ensure compliance with privacy 

law.  

The items for the main body of the survey were adapted from previous research, as this provides an 

advantage of these item questions having already been tested previously (Gorard, 2003). An overview of 

the references for each respective construct items can be found in table 1. Just like in the pilot survey, 

the questions were operationalized on a 7-point Likert scale and the structure of the survey was 

maintained. The full list of questionnaire items can be found in Appendix B. The order of question was 

designed to take several principles into consideration suggestions by Bell & Water (2014) and Krosnick 

& Presser (2010) – that the survey should be started with easy questions to build a rapport, while the 

most difficult or important questions being placed in the middle of the survey, as at the end, user’s 

attention span tends to decrease again. The survey took 7,3 minutes to complete on an average (data 

provided by survey tool – Qualtrics). Screening questions in the beginning ensured that only participants 

that are users of IOBs which are subject of the study will respond to the survey. This is presented in more 

detail in the following section (Data screening and Preparation). Additionally, respondents were asked 

whether they use services provides by the traditional bank at the same time and if not, when was the last 

time they used services provided by a traditional bank. This was done due to some of the questions in the 

main body asking respondents to compare their experience with IOB services to the services provided 

by traditional banks. 
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Table 1 

Overview of items adapted from previous literature for the survey  

Construct Number of Items Items adapted from 

Continuance Intention   4 

Bhattacherjee (2001) 
Venkatesh, Thong, & Xu (2012) 

Zhou, Tsiga, Li, Zheng, & Jiang (2018) 
Gupta, Yousaf, & Mishra (2020) 

Satisfaction  4 
Thakur (2019) 

Karjaluoto, Shaikh, Saarijärvi, & Saraniemi (2019) 
Wang, Ou & Chen (2019) 

Trust  5 
Poromatikul, De Maeyer, Leelapanyalert & Zaby  (2019) 

Gefen, Karahanna, & Straub (2003) 
McKnight, Choudhury & Kacmar (2002)   

Confirmation  5 
Bhattacherjee (2001) 

Poromatikul, De Maeyer, Leelapanyalert & Zaby (2019) 
Hoehle, Huff, & Goode (2012) 

Economic benefit  4 Ryu (2018)  
Sweeney & Soutar (2001)   

Convenience  5 
Pihlström & Brush (2008) 

Berry, Seiders & Grewal (2002) 
Kaabachi, Ben Mrad & Petrescu (2017) 

Note. Items refer to measured variables. Number of measured variables per each latent construct, 

including references to literature where the items were adapted from. 

Data Screening and Preparation 

First, the data was prepared for the analysis and the responses that could not be utilised for the analysis 

were eliminated. There were no missing values as such, as all of the questions required answer. Several 

measures helped to ensure that only answers of the users of IOBs are retained for analysis. First of all, it 

was indicated in the Introduction of the questionnaire that answers from IOB users are sought. An 

explanation along with examples of what is considered an IOB and what is not considered an IOB was 

provided. The Introduction section of the questionnaire can be reviewed in Appendix C. Then, several 
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screening questions were implemented to ensure that responses came from participants that fit the 

criteria.  

The first screening question asked the respondent whether they have an account with an IOB – if the 

response was no, the participant was taken to the end of the survey. The respondent also had a choice to 

select “not sure”, which then presented them with an explanation of what is an IOB and what is not an 

IOB, along with examples to aid the respondent in answering this crucial question. The responses that 

did not pass the screening question had to be eliminated from the dataset. Eventually, those answers to 

the question “Which internet-only-bank do you use?” that chose the option to specify a name of a 

different IOB than those presented as options were checked in detail. The names of the IOBs different 

from the options provided were extracted and verified that they fall in the scope of an IOB for the purpose 

of this research. Responses of the users of the following banks were eliminated:  

- Deutsche Kreditbank owned by a traditional bank and originally founded as a financial institution 

in 1990 (DKB, n.d.) 

- the bank called “365” were also eliminated as this bank functions as a subsidiary of a traditional 

bank operating in Slovakia called “Poštová banka, a.s.” (365, n.d.) 

- ING bank, which also functions primarily and foremost as a traditional financial institution (ING 

at a glance, n.d.) 

On the other hand, the response of one user who reported using only a non-bank provider 

TransferWise was retained. TransferWise started as a service offering money transfers but currently 

offers a multi-currency account along with bank details (TransferWise, n.d.). A small number of 

respondents (5) indicated that they reside in a country outside of Europe - in Southeast Asian countries 

and North America. They all indicated they are users of one of the listed IOBs which fall under the scope 

of this study. The industry in which IOBs operate is very dynamic, therefore it was decided that such 

potential cases will be evaluated individually. However, at the time of the data collection, some of these 

IOBs operated under different conditions outside of Europe – for example, Revolut did not operate under 

a banking license in the United States and partners with a Metropolitan Commercial bank (Murphy, 

2020). As it was not clear whether residing outside of Europe, despite being a user of an IOB primarily 

operating in Europe would have an effect on user’s attitudes towards these IOB’s services these answers 
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were eliminated. These elimination steps lead to 135 answers that could be retained. Afterwards, the 

values for one of the questions had to be re-coded, as the question was worded negatively, to perform a 

check for consistent answering. Standard deviation was calculated for each respondent for the main body 

of the survey to signify how did the answers vary across questions. The standard deviation of 0 would 

signify that a respondent provided the same answer to every question and may signal a lack of 

engagement – referred to as “satisficing” by Krosnick & Presser (2010). Only one response with a low 

standard deviation of (<0,5, self-defined cut-off value) was identified and it was retained in the dataset. 

Quantitative Methods 

The following section provides information on which quantitative methods were utilised for the data 

analysis. Exploratory Factor Analysis (EFA) was used, followed by a two-step Structural Equation 

Modelling (SEM) technique to empirically test the proposed research model. Two-step SEM further 

comprised of Confirmatory factor analysis (CFA) and structural analysis (hypotheses testing). The 

software utilised for the quantitative analysis was SPSS Statistics by IBM for the data examination and 

EFA, and SPSS AMOS by IBM for the SEM. 

Examination of the Dataset  

First, the data were examined for assumptions of the multivariate analysis techniques, namely normal 

distribution, homoscedasticity, and linearity. Skewness and kurtosis were checked to assess whether data 

distribution can be approximated to the normal distribution. Normal distribution means that data is 

equally distributed around its mean (Field, 2018; Hair et al., 2014). Skewness signifies whether the mean 

is shifted towards one of the ends of the spectrum of values, while kurtosis signifies the pointedness of 

the distribution curve (Hair et al., 2014). Even though data collected on a Likert scale cannot be entirely 

normally distributed like continuous data, it is possible to argue for it to be distributed nearly normally 

(Westland, 2019). Moreover, as was pointed out by Norman (2010), statistical techniques based on 

parametric statistics can be used on non-normally distributed data (and particularly data coming from 

Likert scales) without a fear that a wrong conclusion will be reached because these statistical techniques 

are robust enough to potential violations of their assumptions.  

Homoscedasticity refers to the equal distribution of the variance of the dependent variable across the 

range of independent variables that predict it (Hair et al., 2014). In other words, various values of the 
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independent variables should account for explaining variance in the dependent variable, instead of this 

being concentrated to only some values of independent variables. Homoscedasticity was examined 

graphically as suggested by Hair et al. 2014 by plotting the values of variance errors between dependent 

and each of the independent variables. The shapes retrieved in the plots were then examined against 

suggestions provided by Hair et al. (2014) and Field (2018). A selection of plots is presented in the 

Appendix E - not all plots could be included due to the large number of plots generated (108 plots).  

Linearity refers to the fact that there is a linear relationship between variables and thus correlation 

can be examined. Linear relationship means that change of one unit of the independent variable causes a 

certain amount of change in the dependent variable, either positive or negative (Field, 2018; Hair et al., 

2014). Linearity among variables was examined by plotting their values against each other and observing 

whether the fitted line suggests linear relationship – ideally, the line (fitted by statistical software) is 

fitted diagonally in the plot of values of two different variables. This was carried out for composite scores 

of the variables (summated scales of items that represented each latent variable). The method was chosen 

due to a large initial number of variables (27), which prevented for the matrix of plots being generated 

by statistical software for each possible combination of variables, as this would result in a matrix of 729 

(272) plots. Second linearity check was performed for the reduced number of individual measured 

variables that came out of exploratory factor analysis (19).  

Lastly, the dataset was examined for potential multicollinearity among all measured variables. 

Multicollinearity exists in the dataset when one or more of the independent variables are highly 

correlated, which causes that it is impossible to estimate a separate effect of such variables on the 

dependent variable (Field, 2018; Hair et al., 2014). Moreover, it would cause issues in the upcoming 

factor analysis as it would make it impossible to determine the contribution of the variable (item) to the 

particular factor (Field, 2018). Multicollinearity can be detected with the help of retrieving variance 

inflation factor (VIF) and tolerance values (it is reciprocal) (Field, 2018; Kline, 2011). VIF computes 

whether the given predictor has a strong linear relationship with another predictor in the dataset, which 

would signal issues (Field, 2018). 
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Exploratory Factor Analysis  

According to Hair et al. (2014) exploratory factor analysis (EFA) is well paired with other multivariate 

techniques (such as SEM) and it helps to establish which variables may have an impact in the multivariate 

analysis. Factor analysis serves the purpose of identifying underlying patterns in the dataset and the 

structure among variables (Field, 2018; Hair et al., 2014). The technique is recommended to be used in 

cases when the research model is comprised of latent variables, which cannot be measured directly but 

are measured via measurable indicators instead. Factor analysis examines common variance among 

correlation matrix of measured variables and thus identifies clusters of items that are highly correlated to 

each other within the dataset. Therefore, it helps to estimate the structure in terms of underlying latent 

variables (Field, 2018). 

When carrying out EFA, the researcher must decide on the extraction method and the rotation method. 

The extraction method is the method that helps to uncover underlying factors in the dataset and its goal 

is to determine the common variance of a variable with other variables (Field, 2018). The methods mainly 

differ in the way how they solve the problem of estimating the initial common variance. Two commonly 

used methods for extraction method are Principal Component method and Principal axis factoring (Factor 

analysis) (Field, 2018; Hair et al., 2014). Principal Component analysis initially assumes the common 

variance of every variable (communality) to be 1, while Factor analysis estimates the initial common 

variance with the help of squared multiple correlations of the given variable with all other variables 

(Field, 2018). According to Hair et al., (2014), Principal component analysis is more appropriate when 

the general variance (it considers total variance) in the dataset should be minimised to fewer dimensions, 

for example for prediction purposes. Factor analysis, on the other hand, serves the purpose of identifying 

underlying factors that reflect what variables have in common and it considers the common variance 

(Hair et al., 2014). Therefore, the Factor analysis (Principal axis factoring) was deemed more appropriate 

for the current study, as the aim is to determine clusters of indicator variables and observe whether they 

exhibit common variance under a common factor – latent construct. Rotation helps with the 

interpretation of the factor analysis and it helps to uncover the given factors, as it maximizes factor 

loading of variables onto one factor and minimizes the factor loading onto other factors (Field, 2018; 

Hair et al., 2014). It is named rotation because it refers to the rotating of the factor reference axis until 

further desired position is found (Hair et al., 2014). There are several rotation methods to choose from 
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based on whether the method is orthogonal (axes maintain 90 degrees at rotation) or oblique rotation 

(axis not constrained) (Field, 2018; Hair et al., 2014). Orthogonal rotation assumes that factors are not 

correlated and keeps them independent of each other, while oblique rotation allows for correlation among 

factors (Field, 2018). According to Field (2018), it may not be reasonable to assume that underlying 

factors are entirely uncorrelated in case of factors that reflect human behaviour or attitudes. Therefore, 

the author’s suggestion to carry out analysis with both oblique rotation and orthogonal and compare them 

to assess the correlation between factors was applied in the EFA. Only after the consideration of the 

outcome of oblique rotation, the orthogonal rotation was performed. Orthogonal rotation is more 

desirable to provide a clearer solution of distinct factors. For orthogonal rotation, varimax rotation was 

selected, as this method attempts to disperse the factor loadings within the identified factors, forcing the 

variables to load onto different factors, rather than spreading the loading onto various factors (Field, 

2018; Hair et al., 2014). 

Additionally, the reliability of construct measurement was checked with the help of Cronbach alpha 

statistic. This method is based on the variance of the construct items and their covariance with other items 

in the same construct. It approximates every possible combination of splitting the items into two groups 

and computing correlation for each split of items. It is the most common measure of reliability for scales 

(Field, 2018). 

Structural Equation Modelling  

SEM does not refer to a single statistical method, but rather a several methods under a common 

umbrella, which include several methods. It enables researchers to analyse complex models with a large 

number of variables and simultaneous relationships at once (Blunch, 2013; Kline, 2011). The main 

characteristic of SEM is that it analyses two types of variables – measured variables (manifest variables, 

indicators) and latent variables (latent constructs, hypothetical constructs, or factors) (Kline, 2011). 

Therefore, it is appropriate for analysis of abstract constructs that cannot be measured directly, but 

instead, are measured by a multitude of indicators such as in the present study. SEM is dependent on the 

sound theoretical foundation. Hair et al. (2014) even include defining a research model as one of the 

steps in SEM analysis - researcher defines a theoretical model which is then tested empirically to establish 

whether the proposed model sufficiently reflects relationships observed in the real world.   
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The measured variables can be comprised of various data types such as ordinal, categorical, or 

continuous, but the latent variables are continuous in SEM (Kline, 2011). Another feature that makes 

SEM distinct from other similar techniques is that is accounts for error terms, which represent another 

type of variables in this analysis (Hair et al., 2014; Kline, 2011). Essentially, SEM is an analysis of 

covariance that establishes a covariance structure among the measured variables. Covariance between 

two measured variables is calculated via a Pearson correlation of their standard deviations (Hair et al., 

2014; Kline, 2011). Another advantage of SEM technique is that it enables to analyse complex models, 

as it is capable of estimating multiple interrelated dependence relationships at once, where dependent 

variable can become an independent variable in another relationship (Hair et al., 2014). In SEM 

terminology, independent variables are referred to as exogenous variables and dependent variables as 

endogenous variables. When conducting SEM analysis, often a 2-step approach is applied, which refers 

to conducting confirmatory factor analysis (CFA) (analysis of confirmatory model) and then proceeding 

to structural analysis (Kline, 2011). This approach was applied in the present study and first, a CFA was 

carried out in addition to EFA. This enabled for further assessment of the measurement model. Once a 

satisfactory confirmatory model was obtained, structural analysis was carried out, where relationships 

between latent variables were defined according to the research model and subsequently tested. 

Various SEM experts warn against interpreting the results of SEM strictly as causation (Blunch, 2013; 

Hair et al., 2014; Kline, 2011). According to Hair et al. (2014), especially if a study is carried out in a 

cross-sectional and non-experimental setting, as is often the case with SEM because such setting does 

not truly allow for establishing causation. According to Kline (2011), the researcher should be cautious 

in interpreting the outcomes of analysis as causal inferences, not only in the case of SEM analysis. 

Confirmatory Factor Analysis 

Confirmatory factor analysis (CFA) is similar to EFA in many aspects. However, the difference 

between the two is that EFA is carried out as an exploratory technique, statistically exploring dataset, 

and not predominantly considering the theoretical research model. CFA, on the other hand, is carried out 

with the theoretical research model in mind from the beginning. It requires that both, the latent constructs, 

and their indicators (measured variables) are defined beforehand and serves as a confirmation of the 

theorized measurement (Hair et al., 2014; Kline, 2011). In this study, carrying out both analyses serves 
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the purpose of confirming the results of the EFA with the help of CFA and to ensure greater reliability 

and validity of the results. CFA is often connected with the subsequent structural modelling, which is 

referred to as a “two-step modelling” approach (Kline, 2011). In the first step, the goal is to find an 

appropriate measurement model. Given that the appropriate measurement model is identified, the 

analysis can proceed to define a structural model, by specifying the relationships among latent constructs 

based on the theory and testing these relationships. This is often referred to as structural analysis (Hair 

et al., 2014; Kline, 2011).  

Multiple-indicator measurement or fully latent model was used in the current study, where a number 

of measured variables make up particular constructs – latent variables. Such an approach requires the 

convergent validity of the constructs and their measurements, which is carried out within CFA (Kline, 

2011). Using latent variables along with the measured (indicator) variables is preferred over other 

methods, such as the utilisation of manifest variables (summated scales, composite variables) (Blunch, 

2013; Kline, 2011). The reason is that these methods (summated scales, composite variables) work under 

the unrealistic assumption that the measurement error is absent (Blunch, 2013). This study utilised the 

reflective measurement method as opposed to the formative measurement. Reflective measurement 

means that the observed (indicator) variables represented by survey question items are assumed to be 

caused by the underlying factor and measurement error (Kline, 2011; Westland, 2019). Formative 

measurement is the opposite approach, when underlying constructs are assumed to be caused by the 

observed (indicator) variables, and where these indicators are not interchangeable (Kline, 2011). 

Confirmatory and structural models that are latent are more often assuming the reflective measurement 

unless a rationale exists that given measured variables are individual composite parts of the latent 

construct (Hair et al., 2014; Kline, 2011). Based on examples and guidance provided by Kline (2011) 

and Hair et al., (2014) it was decided that reflective measurement is better suited for this study. Measured 

(indicator) variables, even if composed of ordinal responses (which is the case with Likert-item survey 

questions) can be treated as interval or continuous data in multivariate statistical analysis, given that at 

least 4 response categories are offered per item (Hair et al., 2014). 



47 

Model Fit  

Model fit is assessed in the case of both CFA (measurement model) and structural analysis (structural 

model). It provides information about how well the theoretical model defined by researcher fit the 

relationships between given constructs derived from the measured data (representing real relationships). 

In mathematical terms, it is a comparison of the observed covariance matrix (measured data) and the 

calculated estimated covariance matrix. The calculation is defined by the mathematical algorithm 

referred to as estimation procedure – most common and most robust one in SEM is maximum likelihood 

estimation (Hair et al., 2014). Several various goodness of fit (GOF) indexes exist to assess model fit in 

SEM up to date. Since these GOF indexes measure the fit from various angles, it is recommended to 

check and report several of them, mostly including a GOF index from each category (Hair et al., 2014; 

Kline, 2011). The decision on which GOF indexes would be reported was based on a recommendation 

from Kline (2011) and Hair et al. (2014). The selected indexes are described next. 

Model chi-square (x2) is an absolute fit index and a statistical test calculating the difference between 

the estimated and observed matrix. It utilises sample size in its calculation, therefore it is affected by it 

(Hair et al., 2014). The higher the chi-square of a model, the bigger the difference between matrices and 

worse fit of the model and its significance test should show no statistical significance, which would signal 

that the two covariance matrices are not significantly different from one another (Hair et al., 2014; Kline, 

2011). It should be reported together with degrees of freedom, which refer to the number of 

mathematical entries that are available in the process of estimating the covariance matrix. Since degrees 

of freedom are dependent on the size of the covariance matrix, the number of measured (indicator) 

variables in the model affect this measure (Hair et al., 2014). Goodness of fit index (GFI) is an absolute 

fit index developed to be less sensitive to sample size (Hair et al., 2014). It explains the proportion of 

covariances present in the dataset that are explained by the model, thus comparing the theoretical model 

with no model (Kline, 2011). Values range between 0-1 where 1 presents a perfect fit (Hair et al., 2014; 

Kline, 2011). Standardized root mean square residual (SRMR) is another absolute fit index, which is 

defined by the root mean square residual (RMR). Residuals refer to the differences between estimated 

and measured covariance matrices and the more of them exhibit a value of 0, the better (Hair et al., 2014; 

Kline, 2011). It attempts to provide information about the overall discrepancy, by providing an average 

residual across the covariance matrix (square root of the mean of squared residuals) (Hair et al., 2014). 
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The standardized form of RMR is used so that this measure can be scale insensitive (Hair et al., 2014; 

Kline, 2011). Values greater than 0,1 signal issues with the model fit (Hair et al., 2014). Root mean 

square error of approximation (RMSEA) measures how bad the model fit is; RMSEA of 0 means 

perfect model fit. It is dependent on chi-square, degrees of freedom and sample size, and it will always 

be increasingly higher in the models where chi-square (the difference between estimated and measured 

matrix) is higher than degrees of freedom (Kline, 2011). Despite a subject of debate, acceptable RMSEA 

goes up to 0,08 (Hair et al., 2014). It is usually computed with upper and lower bound of the p-value – 

where lower bound at 90% confidence interval refers to the close fit hypothesis HO: RMSEA <= 0,05 (< 

0,05 – close fit hypothesis should not be rejected) and upper bound refers to a poor fit hypothesis (> 0,1 

– poor fit hypothesis should be rejected) (Kline, 2011). Comparative fit index (CFI) is an incremental 

fit index and compares the improvement of fit of the theory-based proposed model to a baseline model – 

most often independence model which assumes no covariances among measured (indicator) variables 

(Kline, 2011). Its values range from 0-1 and 1 means perfect fit. Values above 0,9 or 0,95 are deemed 

acceptable (Hair et al., 2014; Kline, 2011).  

Construct Validity 

Construct validity was assessed during the CFA. First, convergent validity establishes the extent to 

which the measurement items that comprise the latent variables (constructs) reflect the given variable 

(Hair et al., 2014; Kline, 2011). Secondly, correlations between latent constructs are examined to make 

sure that they are not too high – this is known as discriminant validity (Kline, 2011). 

Standardized factor loadings were examined in the first step in assessing the convergent validity. 

Factor loadings of each item should be above 0,5, but ideally above 0,7, which would correspond to at 

least 50% variance in an item being explained by the latent construct it is associated with. Values below 

would signify that majority of the variance is an error variance (Hair et al., 2014). Average Variance 

Extracted (AVE) is commonly used as an indicator of convergent validity, providing means of the 

variance extracted among all measurement items related to the particular construct and its value must be 

above 0,5 (Hair et al., 2014; Kline, 2011). Another indicator of convergent validity is Construct reliability 

(CR) calculated as a ratio of the squared sum of item loadings and a square sum of item loadings added 

with the sum of estimated error variance terms of the given construct. Its value should be above 0,7 to 
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consider a construct reliable (Hair et al., 2014). Discriminant validity can be established if AVE for a 

given construct is greater than the square value of the correlations of that construct with any other 

construct (Hair et al., 2014). This measure suggests whether the latent constructs explain more variance 

in the items that comprise it rather than the amount of variance it shares with other constructs in the 

model (Hair et al., 2014). 

Structural Analysis 

If the confirmatory model exhibits good model fit during CFA and construct validity can be proved, 

the confirmatory model can be turned into the structural model, which assumes particular relationships 

among variables and their direction (Blunch, 2013; Hair et al., 2014; Kline, 2011). At this stage, 

relationships among the latent constructs are specified according to the research model derived from 

theory. Each relationship comprises one of the hypotheses posed in the study and these are to be tested 

for their statistical significance and the magnitude and direction of the relationship among constructs 

(Hair et al., 2014; Kline, 2011). 

The same GOF indexes are utilised in the first step to determine the model fit and to compare the fit 

between the measurement model and the structural model. When comparing the model fit, the goal is to 

assess whether the extent to which model fit decreased is acceptable for the researcher (Hair et al., 2014). 

At the same time, factor loadings of the measurement variables onto the latent factors are checked again 

to ensure that they have not changed radically or have not fallen below the 0,5 threshold (Hair et al., 

2014; Kline, 2011). The model basically comprises a combination of the measurement model and 

structural model in one at this stage. If the model fit is acceptable, the set of relationships among 

constructs (hypotheses) are tested for their significance and the effect sizes are retrieved. The model in 

this study was tested as a fully latent model, comprising of both latent constructs and their indicators, 

which is referred to as a structural regression model and according to Kline (2011), this is preferred to 

models that comprise of measured variables only (path models). 
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Results  

Demographics  

The detailed overview of the respondents’ demographic characteristics and data about respondents’ 

usage of IOB services can be found in table 2. The sample consists of young respondents, with 78% 

belonging to the age group between 21 and 35 years. This does not present an issue, as users of IOBs are 

mostly young, majority of them corresponding approximately to this age group (Büchi et al., 2019). The 

respondents are educated as 45% holds a bachelor's degree, 36% master's degree and 3% a doctorate. 

The majority (73%) are employed full time, while the second biggest category comprises of students 

(13%). The sample is imbalanced concerning gender, with 77% of respondents comprising of males and 

22% of females (1% did not disclose their gender).  Majority of the respondents resided in United 

Kingdom (68%), followed by Denmark (10%), Ireland (4%), Romania (4%), Germany (3%) and a small 

percentage of respondents resided in 9 other European countries – Austria, Estonia, Hungary, Poland, 

Latvia, Lithuania, The Netherlands, Sweden and Switzerland.  

Users were mostly customers of Revolut (75), Starling Bank (58), Monzo (56) and N26 (17). A small 

number of users of Atom Bank, Monese, Tandem and TransferWise also participated. Majority of 

respondents used services of more than one IOB, as 43% were users of two IOBs, 14% were users of 

three IOBs, while 2% and 1% reported that they were users of four and five IOBs, respectively. The 

sample comprised of a balanced selection of users that have been customers of an IOB for various amount 

of time – the smallest group represented were those that have been customers for less than 6 months. 

Then, 16%, 27% and 22% have been users for 6-12 months, 12-18 months and 18 to 24 months, 

respectively. 12% reported being a customer of an IOB for 2-2,5 years and 19% for more than 2,5 years. 

As the beginning of the year, 2018 (February) marked the start of the exponential user base growth for 

the two biggest IOBs operating in Europe according to Statista estimates (2020a), we would consider 

those that have been customers for 2,5 years and longer early adopters. Respondents use the services 

frequently, as the majority, 43% and 28% respectively, reported that they use the service every day or 

several times a week. The most often listed types of services used, starting from the most often reported 

were payments (online or physical), money transactions, cash withdrawal from ATM, savings account, 

personal finance management functionality, stocks trading, cryptocurrency trading and insurance. By far, 

a majority of respondents uses services provided by a traditional parallel to the services provided by IOB 
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– 84%, while 16% reported only using IOB services. Most of the respondents that reported not using 

services provided by a traditional bank (13% out of the whole sample) reported that the last time they 

used such services was more than eight weeks before taking the survey. 
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Table 2 

Respondent characteristics in regards to usage of IOB services and demographic characteristics  

Respondent characteristics Frequency Valid percent 

IOBs that the respondents are customers of   

Revolut 75 
Starling Bank 58 
Monzo 56 
N26 17 
Atom Bank 4 
Monese 4 
Tandem 3 
TransferWise 1 
   
How long have the respondents been using IOB services 
Less than 6 months 6 4% 
6 months - 1 year 21 16% 
1 - 1,5 year 36 27% 
1,5 - 2 years 30 22% 
2 - 2,5 years 16 12% 
More than 2,5 years 26 19% 
   
Frequency of IOB service usage 
Every day 58 43% 
Several times a week 38 28% 
Once a week 11 8% 
Once every two weeks 7 5% 
Once every month 11 8% 
Once every two months 1 1% 
Less than once every two months 9 7% 
   
IOB service types used 
Payment (online or physical locations) 126 
Money transaction 119 
Cash withdrawal from an ATM 76 
Savings 63 
Personal finance management functionality 49 
Stocks trading 14 
Crypto currency trading 13 
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Respondent characteristics Frequency Valid percent 

Insurance 5 
Other 

 

Business Account 2 
Currency Conversion 1 
Digital debit cards for online purchases 1 
Euro account 1 
International transfers 1 
Link to business accounting platform 1 
   
Usage of a traditional bank 
Yes 114 84% 
No 21 16% 
   
Last time respondents used services of a traditional bank 
Less than a week ago 1 
One week ago 0 
1 - 2 weeks ago 0 
2 - 4 weeks ago 1 
4 - 8 weeks ago 1 
More than 8 weeks ago 18 
 
Gender 
Male 104 77% 
Female 30 22% 
Prefer not to disclose 1 1% 
 
Age (years) 
16 -20 5 4% 
21 - 25 27 20% 
26 - 30 52 39% 
31 - 35 25 19% 
36 - 40 8 6% 
41 - 45 6 4% 
46 -50 4 3% 
51 years or more 8 6% 
   
Highest educational qualification 
Less than high school 1 1% 
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Respondent characteristics Frequency Valid percent 

High school graduate 17 13% 

2 year degree 2 1% 

Bachelor degree 61 45% 

Master degree 49 36% 

Doctorate 4 3% 

Prefer not to disclose 1 1% 
   
Occupation 
Employed full time 99 73% 

Employed part time 5 4% 

Unemployed looking for work 7 5% 

Unemployed not looking for work 0 0% 

Retired 3 2% 

Student 17 13% 

Self-employed 3 2% 

Missionary 1 1% 
   
Country of residence 
United Kingdom 92 68% 

Denmark 14 10% 

Ireland 5 4% 

Romania 5 4% 

Germany 4 3% 

Austria 3 2% 

Estonia 3 2% 

Hungary 2 1% 

Poland 2 1% 

Latvia 1 1% 

Lithuania 1 1% 

Netherlands 1 1% 

Sweden 1 1% 

Switzerland 1 1% 

Note. N=135. The questions that enabled respondents to choose multiple options (IOB provider, types 

of IOB services used) and questions that were only answered by some of the respondents based on a 

condition (last time they used services of a traditional bank) do not provide information about percentual 

ratio out of all valid responses. 
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Data Screening 

To begin with, the dataset was examined for several multivariate assumptions. The first test examined 

skewness and kurtosis, as these values are used to assess the normal distribution of the data (Hair et al., 

2014). Ideal values of skewness and kurtosis are 0 and these would signal perfect normal distribution, 

therefore the lower the value the better (Field, 2018; Hair et al., 2014). As already mentioned in the 

Methodology section, it is assumed that the statistical methods utilised further are robust towards the 

assumption of normality being violated, since Likert scale data can’t be normally distributed (Norman, 

2010; Westland, 2019). Nonetheless, the data were screened for the values and kurtosis and detailed 

results can be found in Appendix D. The data exhibits negative skewness and some of the items showed 

high values for both kurtosis and skewness – there were 7 items in total (out of 27) that exhibited high 

values that were noted down. It should be noted that 3 out of 7 items were items from the scale developed 

for convenience construct. Hair et al., (2014) suggests that negative skewness can be treated by using the 

square values of data, however, as data transformation makes interpretation more difficult, it was decided 

that the data will not be transformed to treat the skewness.  

According to Hair et al. (2014), the best way to examine homoscedasticity is a graphical 

representation, where levels of variance error can be plotted between a dependent variable and an 

independent variable. Shapes such as diamonds or cones signal that the criterion of homoscedasticity is 

not met (Hair et al., 2014) and no such shapes were identified, therefore it was assumed that this criterion 

is sufficiently met. A selection of plots can be found in Appendix E. Not all plots could be included due 

to the large number of plots generated (a combination of each measured independent and dependent 

variable, altogether 108 plots). Linearity can be checked by examining scatter plots of variables 

(indicative of the relationship between them) (Hair et al., 2014). Composite variables were examined to 

detect possible non-linear relationships that could underestimate effects in the multivariate analysis. No 

severe non-linear relationships were identified, but it should be noted that the relationship between 

composite variables Economic benefit and Continuance intention suggests the biggest departure from 

linearity within the dataset. The scatter plot matrix can be found in Appendix F. Composite variables 

were used for the initial linearity check due to the fact that a scatter plot matrix could not be generated 

for detailed examination for a combination of all measured variables due to the large number of variables 
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(matrix of 272 plots). An additional linearity check was performed with all measured variables that were 

selected via exploratory factor analysis before entering further stages of analysis. 

Then the dataset was checked for multicollinearity, with the help of the variance inflation factor (VIF). 

The values of VIF should be less than 10 and the values of tolerance above 0,1 (Field, 2018; Kline, 2011). 

All of the measured variables (survey items) exhibited good values, well below the recommended 

threshold of 10 for VIF and above 0,1 for tolerance. A detailed overview of the values can be found in 

Appendix G. Moreover, a correlation matrix of all variables was examined, but no values over 0,8 that 

would suggest a strong correlation were identified (Field, 2018).  

Exploratory Factor Analysis 

Before it could be proceeded with the analysis, a measure of sampling adequacy was tested by using 

Kaiser-Meyer-Olkin (KMO) measure. It represents the ratio of squared correlations between variables to 

the squared partial correlations between variables and value close to 1 signify that patterns of correlation 

in the dataset are dense enough to yield distinct factors (Field, 2018). Barlett’s test was used to assess 

whether the correlation matrix of the dataset is significantly different from an identity matrix which 

would exhibit no correlations at all (Field, 2018). The value of KMO was above 0,9 which is considered 

a very satisfactory value and Barlett’s test suggest that significant correlations between variables exist, 

therefore the Exploratory Factor Analysis can be carried out. The detailed output of the test can be found 

in Appendix H. 

For an exploratory factor analysis (EFA), principal axis factoring (which represents factor analysis) 

was selected as a method of extraction and varimax rotation was selected for the rotation method. The 

goal of EFA was to assess whether the measured questionnaire items that make up latent constructs in 

the proposed research model exhibit patterns in the data that would suggest that they can be divided into 

these constructs. Rotation method additionally presented a solution that could be more easily interpreted 

in terms of identifying the structure among the measured variables and the resulting factors. These factors 

could then be interpreted as representing latent constructs (latent variables), based on which items loaded 

together on the same factor.  
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There are various methods to establish the number of factors that should be extracted. Hair et al. 

(2014) provide guidance on what should the cut-off value be for factor loadings depending on the sample 

size and suggests to consider only loadings greater than 0,5 for a sample size of 120 and loadings greater 

than 0,45 for a sample size of 150 cases. Based on this guidance, only the loadings greater than 0,5 were 

considered and the resulting factor structure (rotated factor matrix) was examined. 

The sampled data exhibited issues based on the initial EFA. The rotated factor matrix showed that the 

items that measured construct of convenience (CON 1 – CON 5) did not load on significant values under 

one factor. Instead, 4 out of 5 items loaded on three different factors under relatively low values (highest 

value 0,673), while 2 out of 4 items representing construct of satisfaction did not load on the common 

factor (SAT 3 and SAT 4). The initial rotated factor matrix which visually presents these issues can be 

examined in table 3. 

Table 3 

Initial Rotated Factor matrix, including all measured variables 

  Item 
Factor 

1  2  3  4  5  6  
SAT1: My experience with using the IOB services has been 
satisfactory          .760        

SAT2: In general, I am satisfied with the services I have received 
from the IOB          .550        

SAT3: I am satisfied with my IOB compared to traditional banks  .588                 

SAT4: The IOB does a satisfactory job of fulfilling my needs in 
terms of banking services                   

EB1: I can save money by using the IOB services             .667     

EB2: IOB services offer value for money             .703     

EB3: IOB allows me to use various financial services at low cost             .732     

EB4: Using IOB services is cheaper than using financial services 
offered by a traditional bank             .680     

CUI1: I Intend to continue using the services provided by IOB in 
the future  .656                 

CUI2: I expect I will use the IOB service in my daily life .818                 
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  Item 
Factor 

1  2  3  4  5  6  

CUI3: I plan to add more money to my IOB account .849                 

CUI4: I intend to increase my use of the IOB service in the future  .741                 

CONF1: My experience with using IOB service was better than 
what I expected          .774           

CONF2: The service level provided by my IOB was better than I 
expected          .730           

CONF3: My experience with the application I use to access the 
IOB services was better than I expected          .735           

CONF4: Overall, most of the expectations I had from an IOB were 
confirmed          .519           

CONF5: My banking experience with IOB falls short of my 
expectations                      

TRU1: Overall, I have complete trust in my IOB.      .723              

TRU2: Based on my experience with the IOB, I know it's 
trustworthy.      .766              

TRU3: I would characterize the IOB I use as honest in their 
communication       .748              

TRU4: IOB performs its role of financial services provider very 
well.      .601              

TRU5: I believe that IOB would act in my best interest    .620              

CON1: Using the IOB services makes my life easier  .566                 

CON2: I save time when I use the IOB services    .637                 

CON3: The IOB service is easy to use           .673        

CON4: I value the ability to access financial services from 
whenever and wherever I choose                    

CON5: IOB provides an easier access to various financial services 
compared to traditional bank                 .548  

 Note. N=135. SAT = Satisfaction; CUI = Continuance intention; CONF = Confirmation; EB = 

Economic Benefit; TRU = Trust. Extraction Method: Principal Axis Factoring. Rotation Method: 

Varimax with Kaiser Normalization. Factor loadings < .5 were supressed. Items SAT 4, CONF 5 and 

CON 4 did not load on any of the factors with a loading > .5. Values retrieved via IBM SPSS. 
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Thus, items for Satisfaction and items for Convenience were examined separately and a factor analysis 

was carried out only for 9 variables that represented these two constructs. As a result, this showed that: 

a) 4 satisfaction items and 3 convenience items load highly on one factor if the number of factors is 

defined by Eigenvalue > 1, suggesting that they are closely related or that they do not measure 

two distinct underlying constructs 

b) When split into 2 factors, it was decided to retain two items from each construct that loaded 

dominantly on different factors as can be seen in Appendix I (CON 1, CON2 and SAT 1, SAT 2) 

and run the overall factor analysis including these selected items representing Convenience and 

Satisfaction together with all remaining variables again 

The two items retained for convenience construct continued to exhibit issues, loading within the same 

factor with variables representing different latent construct (Appendix J). This meant that items 

measuring the latent construct of convenience did not represent a separate factor in the dataset, and thus 

could not be assumed to represent a separate latent construct for further analysis. It was decided that the 

items that made up the convenience construct and the latent construct as such could not be considered in 

further analysis as this would be rendered unreliable. The most likely reasons for items not loading into 

a distinct factor, as expected, are measurement error (faulty measurement scale) or insufficient sample 

size. Under different circumstances, the measurement would be re-assessed, adjusted and data collected 

from another sample. Due to the scope of the study, this is suggested as future research and further 

analysis is carried out entirely without measured items and latent construct representing convenience, 

slightly adjusting the research model. This is deemed as a more acceptable solution to ensure reliability 

and validity. 

In the next iteration, 1 out of 4 items measuring satisfaction (SAT 3) loaded on a factor attributed to 

different latent construct (based on other variables that loaded highly on the factor) and was thus also 

removed. Eventually, the factor analysis was run again and a final set of variables that were retained for 

further analysis was defined. The final rotated factor matrix solution can be reviewed in table 4, in which 

the variables that were retained (20 out of 27) load onto diverse factors, which can be considered to 

represent various latent constructs in the research model derived from theory. The number of factors 

retained can be guided by Eigenvalues of factors that are greater than 1 or based on a scree plot that 
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examines Eigenvalues and where a significant drop in the value can be observed (Field, 2018; Hair et al., 

2014). However, if the EFA is carried out in a confirmatory manner and there is an assumption of the 

number of factors based on theory, it is possible to instruct the software to retrieve a particular number 

of factors (Kline, 2011). This approach was utilised and 5 factors (omitting convenience construct) were 

retrieved based on the hypothesised number of underlying latent constructs. Detailed overview of the 

communalities of each item can be found in Appendix K and Eigenvalues and variance explained by 

each factor can be found in Appendix L. 

Table 4 

Final Rotated Factor matrix, after item elimination 

  Item Factor 
1  2  3  4  5  

SAT1: My experience with using the IOB services has been satisfactory           .650   

SAT2: In general, I am satisfied with the services I have received from the 
IOB             .533  

EB1: I can save money by using the IOB services          .655  

EB2: IOB services offer value for money          .693   

EB3: IOB allows me to use various financial services at low cost          .734   

EB4: Using IOB services is cheaper than using financial services offered by 
a traditional bank          .707   

CUI1: I Intend to continue using the services provided by IOB in the future     .650       

CUI2: I expect I will use the IOB service in my daily life     .827       

CUI3: I plan to add more money to my IOB account     .875       

CUI4: I intend to increase my use of the IOB service in the future     .718       

CONF1: My experience with using IOB service was better than what I 
expected      .814        

CONF2: The service level provided by my IOB was better than I expected      .738         

CONF3: My experience with the application I use to access the IOB 
services was better than I expected      .765        
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  Item Factor 
1  2  3  4  5  

CONF4: Overall, most of the expectations I had from an IOB were 
confirmed      .556         

CONF5: My banking experience with IOB falls short of my expectations                  

TRU1: Overall, I have complete trust in my IOB.  .743            

TRU2: Based on my experience with the IOB, I know it's trustworthy.  .758            

TRU3: I would characterize the IOB I use as honest in their communication 
  .782            

TRU4: IOB performs its role of financial services provider very well.  .583            

TRU5: I believe that IOB would act in my best interest .639            

Note. N=135. SAT = Satisfaction; CUI = Continuance intention; CONF = Confirmation; EB = 

Economic Benefit; TRU = Trust. Extraction Method: Principal Axis Factoring. Rotation Method: 

Varimax with Kaiser Normalization. Factor loadings < .5 were supressed. Item CONF 5 did not load on 

any of the factors with a loading > .5. Values retrieved via IBM SPSS. 

As mentioned previously, an additional rotation method was used as suggested by Field (2018) – the 

oblique rotation which allows for correlation among factors to complement the orthogonal (varimax) 

rotation which assumes no correlation among constructs. First, orthogonal varimax rotation was used to 

obtain an easily interpretable solution and to resolve any potential apparent issues. Once a set of variables 

loading onto distinct factors was extracted, oblique rotation allowing for factor correlation was run in 

addition, to confirm the results from orthogonal varimax rotation technique and to detect potential 

correlation issues among factors. 

Structure matrix and factor correlation matrix that are results of oblique rotation was examined and 

they can be viewed in detail in Appendix M. The resulting loadings suggested that the factors 

representing confirmation and trust are related (factor correlation .674). Based on Field’s (2018) 

guidance, it can be assumed that theoretically, these constructs may be related in reality and therefore 

does not warrant significant issues. Moreover, multicollinearity tests were carried out, as well as validity 

tests that address construct correlation are presented in a later section describing Confirmatory Factor 



62 

Analysis. Results of EFA with orthogonal varimax rotation were accepted for easier identification of 

distinct underlying factors in the dataset. The varimax method, despite less realistic assumptions, 

provides better interpretability because factor loadings are maximised on one factor instead of being 

dispersed across factors. Second linearity check was also carried out at this point before all measured 

variables would enter further stages of the analysis. Relationships between each pair of variables 

exhibited linear relationships and therefore the assumption of linearity was deemed fulfilled. Detailed 

matrix of plots that depict linear relationships among measured variables can be examined in Appendix 

N. 

Exploratory Factor Analysis Summary 

To sum up the numerous iterations that lead to the extraction of the final set of variables that would 

enter the next stage of the analysis, these were the steps taken: 

- Factor analysis (varimax rotation) conducted with all measured variables (27) 

- Test of separate problematic items that were designed to measure constructs of convenience and 

satisfaction (9) with the help of factor analysis (varimax rotation) 

- Extraction of two items for each construct that were expected to load to different factors, overall 

factor analysis (varimax  rotation) conducted only with these items representing convenience and 

satisfaction (22) 

- Elimination of the remaining two items designed to measure convenience, factor analysis 

conducted with the remaining items again (20) 

- Factor analysis (varimax rotation) conducted with these twenty items yielded the final set of 

variables (19) to enter the next stage of analysis.  

- Factor analysis (oblique rotation) conducted with these twenty items in order to disclose potential 

issues with high correlations among factors  

- Re-examination of the linear relationships among the final set of measured variables 

After all of the above-mentioned steps were completed, the analysis could proceed to the assessment 

of scale reliability. 
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Scale Reliability  

Cronbach Alpha was used to assess the reliability of the scales that measured latent constructs. The 

values of Cronbach Alpha for each scale must be greater than 0,7 for the scale to be considered internally 

consistent (Field, 2018; Hair et al., 2014). All of the scales exhibited values greater than 0,7 as can be 

seen in table 5 below.  

Table 5 

Results of the tests for scale reliability 

Construct Number of items Cronbach's Alpha 

Economic benefit (EB) 4 .787 

Satisfaction (SAT) 2 .847 

Continuance intention (CUI) 4 .890 

Confirmation (CONF) 4 .888 

Trust (TRU) 5 .916 

Note. N= 135. The items in each scale were defined in the previous step with the help of factor 

analysis. Cronbach Alpha values retrieved via IBM SPSS. 

Confirmatory Factor Analysis 

In the next stage, a confirmatory factor analysis (CFA) was carried out in SPSS AMOS. The CFA 

analysis was started with defining all the latent constructs in the model and allowing for the covariance 

of all latent constructs (so that these values can be obtained for the subsequent analysis of construct 

validity). This kind of model is referred to as a measurement model in SEM terminology. Then, the 

model fit is obtained and evaluated against the recommended values. If needed, measurement model 

adjustment is considered and can be aided by modification indices and standardized residuals – individual 

differences between observed covariance terms and the estimated covariance terms (Hair et al., 2014).  

The model was estimated by the default Maximum Likelihood estimation method. In the case of the 

measurement model defined for this study which was based on the EFA from the previous steps of 

analysis (therefore excluding the latent construct representing convenience), minor modifications were 
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carried out. The modifications indices in the measurement model suggested within-construct error 

covariances between items TRU 1 and TRU 2 and items EB 3 and EB 4 in two different iterations. This 

means that the items were possibly redundant, due to similar wording in the survey, for example. The 

model fit could be improved by estimating these parameters and indicating the covariance between the 

error terms, but this is not recommended and is considered to violate assumptions of good measurement 

(Hair et al., 2014). Therefore, one item was removed from each correlated pair (TRU 2 and EB 4) in each 

step. The decision was based on the lower factor loading, which suggested that an item contributed less 

to the latent factor in terms of variance.  

Minor modification to the measurement model are permitted but as the main goal of the CFA is to 

determine whether the theoretically proposed measurement model can be considered valid, caution 

should be taken when applying changes to the model based solely on the statistical methods and model 

fit (Hair et al., 2014). Any change made based on the modification indices should be justified (Blunch, 

2013). This principle was upheld and after removing the two measurement variables (well below the 

threshold of 20% of variables entering CFA suggested by Hair et al. (2014), the model was retained for 

further analysis. 

The obtained model fit was assessed at each iteration against the values recommended by various 

scholars and was the final model was evaluated as satisfactory to enter the next stage of the analysis. The 

values obtained for the model fit indexes are analysed in more detail in the upcoming section (Structural 

analysis - Model fit) and can be found in table 8 where model fit indexes for the structural model (a model 

that mirrors the research model) are provided alongside fit indexes of the confirmatory (measurement) 

model for comparison. The selection of presented model fit indexes was guided by recommendation by 

Kline (2011) to always report model Chi-square and Degrees of freedom and four approximate fit indexes 

that assess the fit of a model from different angles – root mean square error of approximation (RMSEA), 

goodness of fit index (GFI), comparative fit index (CFI) and standardized root mean square residual 

(SRMR). Upper and lower bound of the confidence interval for RMSEA is also indicated to illustrate the 

close-fit hypothesis as recommended by Hair et al. (2014).  
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Construct Validity 

Construct validity tests is the next step in CFA before measurement model can be transformed into a 

structural model and structural analysis applied. Convergent validity refers to the fact that the 

measurement items share a high proportion of common variance and refers to the internal consistency of 

latent constructs (Hair et al., 2014). As mentioned in the methodology section, the standardized factor 

loadings should be at least above 0,5 (Hair et al., 2014).  

All items’ standardized loadings onto their latent constructs were above 0,5 and majority (82 %) 

exhibited loadings greater than 0,7. Table 6 contains an overview of each item’s standardized loadings 

including statistical significance of the loadings. The detailed outputs from AMOS can be reviewed in 

Appendix O and Appendix P. Average Variance Extracted (AVE) was calculated based on Hair et al. 

(2014) with the help of the following equation: 
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Where i represents items and Li represents standardized factor loadings of the items. The AVE is 

therefore retrieved by dividing the sum of squared construct item loadings by the number of items (n) in 

that construct.  

Composite Reliability (CR) was calculated based on Hair et al. (2014) as follows: 
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CR is the ratio of squared sum of standardized loadings (Li) and squared sum of standardized loadings 

with the sum of measurement error in the construct (ei). AVE must be above 0,5 and CR should be above 

0,7 for each construct to consider that construct valid as suggested by Hair et al. (2014) and Kline (2011). 

Both criteria were met and the AVE and CR values for each construct can also be reviewed in table 6. 
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Table 6 

Results of the construct validity tests 

Construct Items Loading AVE CR 
     

Economic benefit (EB)  
EB 1 0.626*** 

0.53 0,76 EB 2 0.969*** 
EB 3 0.504*** 

     

Satisfaction (SAT)  
SAT 1 0.797*** 

0,74 0,85 
SAT 2 0.921*** 

     

Continuance intention (CUI)  

CUI 1 0.783*** 

0,70 0,90 
CUI 2 0.879*** 
CUI 3 0.868*** 
CUI 4 0.809*** 

     

Confirmation (CONF)  

CONF 1 0.903*** 

0,68 0,89 
CONF 2 0.862*** 
CONF 3 0.821*** 
CONF 4 0.687*** 

     

Trust (TRU)  

TRU 1 0.828*** 

0,66 0,89 
TRU 3 0.854*** 
TRU 4 0.813*** 
TRU 5 0.761*** 

Note. N=135. AVE = Average variance extracted; CR = Composite reliability. ***p <.001. Loading 

presents standardized loading. AVE and CR based on own calculation. Loadings values retrieved via 

IBM SPSS AMOS. 

Discriminant validity refers to the fact that constructs in a research model are distinct from one 

another and thus measure different underlying elements (Kline, 2011). It can be established if AVE for 

a given construct is greater than the square value of the correlations of that construct with any other 

construct (Hair et al., 2014). The squared value of correlations between the constructs can be found in 

the table 7 (off-diagonal) and it is apparent that no variance shared between two distinct constructs is 

greater than AVE for the given constructs (diagonal). 
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Table 7 

Results of discriminant validity tests 

Construct EB SAT CUI CONF TRU 

EB 0,53     

SAT 0,082 0,74    

CUI 0,057 0,404 0,70   

CONF 0,150 0,563 0,224 0,68  

TRU 0,180 0,533 0,412 0,561 0,66 

Note. Diagonal line represents average variance extracted (AVE) for each construct. Off-diagonal 

values represent squared correlations among latent variables. AVE is based on own calculation. Data on 

correlations among variables was retrieved from IBM SPSS AMOS. 

Structural Analysis 

The structural model or path analysis that is presented in the next section differs from the previous 

analysis (CFA) in that it does not only aim to confirm the measurement of the given phenomenon and 

the constructs that contribute to it, but it attempts to draw connections between given constructs (Hair et 

al., 2014). The main goal of this part of the analysis is to analyse the theoretically proposed researched 

model, the hypotheses that described the expected relationships and their directions.  

Model Fit 

The first step in path analysis in SEM is assessing the model fit similarly as in the case of CFA. Since 

the connections between latent constructs were now incorporated in the model, it must be assessed again 

whether this model fits the observed data. Only if a reasonable model fit is found, it is possible to test the 

hypotheses of the research model (Hair et al., 2014; Kline, 2011). The structural model was estimated by 

the default Maximum Likelihood estimation method like in the case of the measurement model. 

The model fit indexes based on a recommendation made by Kline (2011) and Hair et al. (2014) are 

presented in table 8 for both the measurement (confirmatory) model and the structural model. The fit 

obtained for both models should be compared so that it can be assessed whether the model fit became 

considerably worse once relationships and paths among latent constructs are introduced (Hair et al., 



68 

2014). The detailed output from AMOS that provided these results can be found in Appendix R and 

Appendix S. 

Table 8 

Model fit 

Model fit indices Confirmatory model Recommended value References 

Chi-square, Degrees of freedom 166,946; 109 (p = 0,000) p > 0,05 Hair et al., 2014; Kline, 2011 

Chi-square/DF 1,532 < 2 Hair et al., 2014 

CFI 0,960 > 0,90; >0,95 
Hair et al., 2014 

Hu & Bentler, 1999 

GFI 0,875 > 0,95 Hu & Bentler, 1999 

RMSEA 0,063 (p = 0,132) < 0,08 (p>0,05) Hair et al., 2014; Kline, 2011 

Upper & Lower bound (confidence) 
RMSEA LO 0,043; HI 0,081 LO < 0,05; HI < 0,1 Hair et al., 2014; Kline, 2011 

SRMR 0,0577 < 0,09 Hu & Bentler, 1999 

Note. Contains results for confirmatory and structural model. References included for the given 

recommended values. Data retrieved from IBM SPSS AMOS. 

Generally, the model fit of a structural model cannot be better than that of the confirmatory model, as 

additional constraints and parameters are bound to produce worse fit than a model where no constraints 

are present (only covariances among latent constructs) (Hair et al., 2014). Therefore, the aim of this 

comparison is to check whether the model fit has become considerably worse for the structural model 

and whether the model fit index values fall within the recommended values. At the same time, the 

loadings between the indicators and their latent constructs were re-examined as suggested by Kline 

(2011) to make sure that none of them changed considerably and that none of them fell below the 

threshold of 0,5. All of the indicators’ loadings were above 0,5 and no considerable changes in loadings 

were observed. The detailed values for indicator loadings in the structural model can be found in 

Appendix T. Chi-square increased in the structural model, which suggests that some of the constraints 

introduced in a form of defining no relationship between construct (constraining that relationship to 0) 

are not truly represented in the observed data (Hair et al., 2014; Kline, 2011). In other words, some 
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additional relationships between constructs potentially exist but were not hypothesized. The GFI is the 

only index where the values do not reach the recommended threshold of 0,95 in either of the models. 

Overall, it can be concluded that the changes in the values between measurement and structural model 

are acceptable as well as in comparison with the recommended values, except GFI. Additionally, it should 

be noted explicitly that the model failed the exact fit hypothesis (the p-value of model Chi-square) and 

that the structural model passed the close-fit hypothesis only nearly (RMSEA p = 0,059).  

Next, the extent of the variance explained in endogenous variables in the SEM model is provided in 

table 9. This measure provides information about to what extent do our exogenous variables (independent 

variables in the research model) explain the variance in endogenous variables (dependent variables) and 

can be interpreted similarly as R2 values in a regression analysis (Hair et al., 2014; Kline, 2011). There 

are two endogenous variables in the research model – continuance intention, but also the construct 

comprising satisfaction, as in the structural model, this variable is hypothesized to be explained by 

another variable – confirmation. The results suggest that confirmation explains nearly 58% of the 

variance in satisfaction and that satisfaction, trust and economic benefit explain about 44% of the 

variance in Continuance intention towards IOB services. 

Table 9 

R-squared values for endogenous variables 

Endogenous variables Estimate of R2  

SAT .578 

CUT .442 

Note. SAT = Satisfaction; CUI = Continuance intention. Values retrieved from IBM SPSS AMOS 

output. 

Hypotheses Testing 

As a reasonable model fit was obtained, it was proceeded to the testing of the hypotheses. The goal of 

this part of the analysis was to test the directional relationships among constructs implied by the 

theoretical research model. The results of the path analysis can be found in table 10, which shows us 

whether the proposed relationship between latent constructs is statistically significant and the direction 
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of this relationship (positive or negative). Table 11 contains standardized regression coefficients, which 

provide information about the size of the given effect between latent constructs (Kline, 2011).  

Table 10 

Unstandardized regression weights and statistical significance of the proposed relationships 

Variables Estimate S.E. C.R. P 

CONF ➔ SAT .556 .058 9.558 *** 

SAT ➔ CUI .479 .140 3.427 *** 

EB ➔ CUI .039 .096 0.409 .683 

TRU ➔ CUI .405 .110 3.691 *** 

Note. SAT = Satisfaction; CUI = Continuance intention; CONF = Confirmation; EB = Economic 

Benefit; TRU = Trust. ***p < .001. IBM SPSS AMOS output  

Table 11 

Standardized regression weights 

Variables Estimate 

CONF ➔ SAT .760 

SAT ➔ CUI .355 

EB ➔ CUI -.034 

TRU ➔ CUI .407 

Note. Effect sizes and directions. SAT = Satisfaction; CUI = Continuance intention; CONF = 

Confirmation; EB = Economic Benefit; TRU = Trust. IBM SPSS AMOS output  

As can be observed in table 10, three out of four proposed paths between variables were found to be 

statistically significant – the effect of confirmation on satisfaction and the effects of satisfaction and trust 

on continuance intention of IOB services. This means that the relationships between latent variables and 

underlying constructs do not occur by chance and are significantly different from zero – no relationship 

(Field, 2018). After defining which hypothesized relationships are significant, the effect sizes are 

checked. For this, standardized estimates which can be found in table 11 are reviewed. Standardized 

regression weights can be interpreted in the same fashion as regression coefficients – as a magnitude of 
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change in endogenous (dependent) variable caused by another variable (Kline, 2011). Standardized 

effects sizes are reported because they allow for comparison of effect sizes of variables that are measured 

in different units and it tells us how the predicted variable change when the predicting variables changes 

in the number of standard deviations (Field, 2018). This allows for the comparison of results across 

different studies. Direct and indirect effects are tested at the same time in SEM (Kline, 2011). 

The biggest effect can be observed on the path from confirmation to satisfaction and is considered of 

a strong magnitude (0,760). In terms of effect size, this is then followed by the effect of trust on 

continuance intention (0,407) and the effect of satisfaction on continuance intention (0,355) which 

exhibit moderate magnitude. The difference between the effect sizes of satisfaction and trust on the 

continuance intention is very small, but trust takes on a dominant role. These results, including the 

direction of relationships, are consistent with the proposed research model – all relationships were 

hypothesized to have a positive direction. No significant relationship between economic benefits and the 

intention to continue using IOB services was found in the analysis. Moreover, the standardized estimate 

for this path is very small (0,034), which indicates that there is nearly no relationship between the 

constructs. Despite the small estimate value, the negative sign signifying the negative direction of the 

relationship is surprising and contradicting the hypothesized relationship between the constructs. The 

graphic representation of the research model with the results of the path analysis can be found in figure 

2. It should be noted again, that the latent construct of convenience was not included in the structural 

analysis, as it did not satisfy the criteria of the earlier stage of analysis - the exploratory factor analysis. 
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Figure 2. Results of the analysis in a form of research model. . ***p < .001. n.s. = not significant. N/A 

= not available 
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Discussion  

In the present study, the goal was to uncover the determinants of the intention to continue using 

services provided by IOBs with the help of a theoretical model that was tested with empirical data. The 

given model explained 44% of the variance in the intention of users to continue using IOB services. The 

amount of variance explained is appropriate, taking into consideration that the original ECM-IS model 

explained 41% of the variance in continuance intention (Bhattacherjee, 2001). At the same time, it 

suggests that other additional determinants potentially explain the continuance intention in this context, 

as the given model explained less than half of variance in the phenomenon it described. Variance 

explained in Satisfaction was 57 % and accounted for by a single construct of confirmed expectations. 

This, along with the significant positive relationships between confirmation, satisfaction and 

consequently continuance intention suggests that the confirmation-satisfaction theoretical paradigm 

proposed by Oliver (1980) and incorporated into the ECM-IS model by Bhattacherjee (2001) is valid in 

the context of IOB services continued adoption. 

Three out of five relationships proposed in the research model were confirmed with the help of 

empirical data. The model disclosed the strongest effect between the constructs of confirmation and 

satisfaction. Together with the high amount of variance that confirmation explained in the satisfaction, 

this presents the strongest relationship in the proposed model overall. It suggests that meeting user’s 

expectations about the IOB services is of great importance, as it subsequently has an effect on the reported 

satisfaction with the IOB services. In other words, users base their satisfaction with the IOB services to 

a big extent on their subjective evaluation of whether the services they receive are better than they 

initially expected. This finding is consistent with the original ECM-IS model by Bhattacherjee (2001) 

and with numerous empirical studies in similar contexts, such as internet banking (Alghamdi et al., 2018), 

mobile banking (Foroughi et al., 2019; Poromatikul et al., 2019), mobile payment (Lim et al., 2019) and 

Fin-tech services (Zhou et al., 2018).   

The effects of satisfaction and trust on the intention to continue using IOB services showed the second 

and third strongest impact in the overall model, respectively. Both exhibited moderate effects with a 

small difference among them, where trust as a determinant of continuance assumed a stronger position. 

This suggests that both satisfaction with the IOB service and trust towards the provider of the service 
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(IOB) are nearly equally important for the users’ intention to continue using the services in the future, 

although trust towards the IOB turned out to be slightly more important in this context. The finding that 

trust takes on a dominant role compared to satisfaction with the services is contradictory to previous 

studies carried out in a similar context. Zhou et al. (2018) found that satisfaction with Fin-tech services 

had a stronger effect on continuance intention than trust towards the service provider. Similarly, Cao et 

al. (2018) and Zhou (2012) found a bigger effect of satisfaction on the continuance intention compared 

to trust towards mobile payment platform provider and Poromatikul et al. (2019) came to the same 

conclusion in the context of mobile banking. No study has explored the effect of both, satisfaction with 

services and trust towards the provider in the context of IOBs so far. Therefore, the finding that trust is 

more important as a determinant of continuance intention in the context of IOB services than satisfaction 

with the given service is a unique contribution of the current study to the existing literature stream. 

The findings suggesting a moderate positive effect of satisfaction on the intention to continue using 

the IOB services is consistent with the ECM-IS model by Bhattacherjee (2001) and with previous 

empirical studies on continued use of internet banking (Alghamdi et al., 2018; Hoehle et al., 2012; Rahi 

& Abd. Ghani, 2019a), mobile banking (Poromatikul et al., 2019) mobile payment services (Cao et al., 

2018; Humbani & Wiese, 2019; Lim et al., 2019) and Fin-tech services (Zhou et al., 2018). Overall, 

fulfilled expectations will likely lead to higher satisfaction with the IOB services, which will likely lead 

to continued use of the service. In a wider perspective, the finding that satisfaction with the service took 

a dominant role over economic benefit in the proposed model is consistent with the proposal that 

satisfaction as affective processing (unlike reasoned processing) “may be expected to assume a 

superordinate role in shaping IT continuance behaviour over expected benefits” (Bhattacherjee & Barfar, 

2011, pp. 8–9). 

Trust was repeatedly proposed and proven as an important determinant of continuance intention in the 

context of various digital financial services, due to the sensitive nature of the economic relationship 

involving consumers’ finances and online setting. The findings of this study confirm that trust is an 

important determinant of continued use also in case of IOB services and are consistent with the findings 

of Lee & Kim (2020) who also found a strong relationship between trust towards the IOB provider and 

the intention to continue using the service. Similarly, trust towards the provider of the service was 

previously found to determine the continuance of internet banking (Hoehle et al., 2012; Pi et al., 2012a; 



75 

Vatanasombut et al., 2008), mobile banking (Zhou & Liu, 2014), mobile payment (Kumar et al., 2018; 

Shao et al., 2019; Zhou, 2012) and Fin-tech services (Wang et al., 2019; Zhou et al., 2018). Therefore, 

trust towards the IOB plays an important role in the decision of the user to continue or not to continue 

using the IOB services. Moreover, it is more important for this decision than their level of satisfaction 

with the service. 

Based on the previous empirical studies, economic benefit and convenience were identified as 

potential determinants to have an effect on continued use of IOB services. As elaborated upon in the 

previous section that presented the results, the relationship between convenience and continuance 

intention could not be tested in the present study and the potential effect of this construct warrants further 

research. Contradictory to previous research findings, the effect of the economic benefits that stem from 

using IOB services on IOB service continuance was not confirmed in the current study. This contradicts 

the findings of (Lee & Kim, 2020) who found an effect of economic efficiency on IOBs continuance 

intention and Ryu (2018) who found the effect of economic benefit on continuance intention towards 

Fin-tech service. The resulting effect of economic benefit on the intention to continue using IOB service, 

albeit insignificant in the first place, showed a very small magnitude and the negative direction of this 

small effect is unexpected, warranting further research. The inconsistencies with previous findings in 

similar contexts may also stem from the different geographical and cultural context in which the study 

by Lee & Kim (2020) was carried out in, as the authors researched determinants of IOB continuance in 

South Korea. Preferences of consumers differ across the different cultures and geographical areas 

(Bhattacherjee & Lin, 2015; I. Lee, Choi, Kim, & Hong, 2007; Zhang, Weng, & Zhu, 2018). The exact 

benefits that are offered by the IOBs operating in Europe may also differ from those that operate in South 

Korea, which may cause that consumers in South Korea perceive this particular benefit more strongly. 

Further research would be required to empirically support this, as examining the effect of cultural 

differences on the continued use of IOBs was beyond the scope of the current study. 

Practical Implications 

The findings of this study can provide guidance for both, managers of IOBs and traditional banks 

alike. Traditional banks that are under threat of losing a part of their existing user base to the IOBs can 

use the findings in their efforts to monitor threats in regards to a particularly vulnerable segment. The 
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findings imply that if users’ expectations of IOB services are met, they report satisfaction with services 

and intention to continue using them. Therefore, the managers of traditional banks may want to monitor 

the development of the product portfolio offered by the IOBs to the user segment which has high demands 

and expectations for innovative digital financial services. Overall, they can find a way of auditing of 

whether the IOBs become more capable of meeting their own users’ expectations, which they (traditional 

banks) are unable to meet.  

For managers of IOBs, the findings can serve as a starting point for developing their own measurement 

of the constructs that were found as determinants of continued use in this study. This means, that the 

managers can develop their own best-suited measures of customer satisfaction, confirmation of 

expectations and trust to predict the potential of users continuing actively using the services or to analyse 

the reasons for lack of usage. The efforts should not stop at the stage of developing a best-suited 

measurement and prediction but should serve further for particular action points for IOBs in order to 

increase the likelihood of their users remaining their customers and active users of the services. As 

already pointed out by Bhattacherjee (2001), the finding that the positive confirmation or fulfilment of 

users’ expectations they had about the service prior to gaining experience has immense implications for 

practice. It can serve as a guide in the communication that precedes the adoption, as promises that can’t 

be kept or unclear communication that could inflate users’ expectations can have implications for 

retaining the users even though they initially adopt the given IS or service delivered via IS.  

Satisfaction with services should be regularly surveyed by IOBs and the areas that would increase 

satisfaction identified and acted upon to retain existing users and encourage usage of their services. Since 

the findings suggest that trust towards IOB also determines whether the users will continue to use the 

services, IOBs can utilise this in their communication strategy towards existing users and place user’s 

trust as a priority in cases when scandals need to be weathered and overcome. Ensuring users that their 

money is safe with the IOB and efficiently communicating this, as well as honest communication can be 

beneficial for customer retention. After all, as mentioned in the introduction, many IOBs differentiate 

themselves from traditional banks, which can’t be trusted after the financial crisis of 2007-2008 including 

this in their proposition towards users (Goldstein et al., 2019; Kafel, 2019). Getting various forms of 

validation by authorities may also be important for IOBs in the eyes of their users, to become more 

credible. Although four out of the five biggest IOBs operating in Europe have a banking license, there 
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are still IOBs that were unsuccessful in being awarded the banking license. Monese, the 4th biggest IOB 

operating in Europe in terms of user base does not operate under a banking license (Megaw, 2020). 

Additionally, the results of this study show that the effect of trust on the continuance intention of users 

is slightly bigger than the effect of satisfaction on the continuance intention. This finding stresses the 

importance of enhancing users’ trust and may also aid the IOB management to assign a priority to actions 

within the retention strategy. An example would be that an investment in new functionality that will 

increase satisfaction may be weighed against investment in enhancing the security of the infrastructure 

or a similar investment which would evoke greater trust in users. 

Limitations and Future Research 

This study contributes to the existing stream of research literature on the continued adoption of IS and 

the digital financial services, in particular services provided by IOBs. The results align with those results 

of related previous studies but should be interpreted with caution as certain limitations apply to the 

current study. 

Due to the scope and time constraints, the current study was carried out as a cross-sectional study. 

However, when studying the continuance behaviour, a longitudinal study would be better suited to 

capture the dynamics of the continuance behaviour, as suggested by scholars researching this 

phenomenon, temporal in nature (Bhattacherjee & Barfar, 2011). Secondly, this study utilised the 

continuance intention as a proxy for actual continued behaviour, which is an acceptable practice when 

objective factual data about usage can’t be obtained or this is problematic due to ethical and privacy 

concerns. Nonetheless, the scholars that proposed and further extended ECM-IS model for continued use 

of IS (which introduced intention as a proxy to actual behaviour) urge that whenever possible, data on 

actual behaviour should be obtained (Bhattacherjee et al., 2008). Further research on continued use of 

IOB services should be carried out with coordination with a particular IOB, which may grant access to 

objective usage data. This would make it possible to study continuance intention and subsequent actual 

behaviour to determine the magnitude of the association between the two.  

Self-reported quantitative data collected via survey were used in the current study to study end user’s 

attitudes, which should be complemented with data obtained via different methods in further research. 

Besides already mentioned objective usage data, further research could build on the findings of the 
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current study and research the phenomenon further with the help of qualitative methods such as 

interviews or focus groups to get a deeper understanding of the determinants of continued use of IOB 

services. 

It is important to acknowledge that alternative theoretical models could potentially explain the same 

phenomenon better and therefore further research could propose a different or extended set of 

determinants of continued use of IOB services, which would allow for comparison. However, replication 

of the current study would also be viable, due to the fact that one of the constructs proposed in the original 

theoretical model could not be fully tested for its magnitude and significance, which resulted in an 

adjustment of the model. Overall, this study could not confirm the theoretical alteration to the ECM-IS 

model proposed by Bhattacherjee & Barfar (2011) that users’ expected benefits towards particular IS 

would determine the continued use of the given IS. Future research could build on the same theoretical 

proposal and perform further empirical tests. 

The sample size obtained was not big enough to randomly split and cross-validate results as suggested 

by scholars with expertise in structural equation modelling (Kline, 2011). Therefore, further research 

could try to replicate the current study to validate its results. Alternatively, if data from another, bigger 

sample could be collected, the dataset would not suffer from this limitation and would allow for cross-

validation. At the same time, due to the use of non-probability sampling method instead of random 

sampling, the results should not be generalised to the whole European population of IOB users. Lastly, 

as already mentioned, the end consumers’ attitudes vary across different geographical regions and 

different cultures (Bhattacherjee & Lin, 2015; I. Lee, Choi, Kim, & Hong, 2007; Zhang, Weng, & Zhu, 

2018). Europe is a heterogeneous region, where multiple different nations and cultures co-exist in a 

relatively small geographical area. Therefore, future studies could take a different approach and focus on 

the population residing in a particular country or a region, as differences may occur among various 

European countries or regions. 
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Conclusion  

Internet-only banks have gained popularity with users in Europe in the past five years and this is 

reflected in the exponential growth of the user base for some of them. However, it seems that out of the 

number of users who adopt IOB services in the first place, only about half remains as active users and 

continue to use the services. The purpose of this master thesis was to shed light on the factors that 

determine existing users’ intention to continue using IOB services.  

Continued adoption is a well-researched area not only in the context of information systems but also 

of various digital financial services that are comparable to the services offered by IOBs. This aided the 

development of the theoretical model of potential determinants of users’ intention to continue using IOB 

services. The theoretical model was tested with empirical data obtained via survey and yielded 135 valid 

responses from users of IOB services. A quantitative analysis was conducted, using first an exploratory 

factor analysis to assess the proposed measurement of the theoretical constructs representing users’ 

attitudes and beliefs. A two-step structural equation model was then used with the aim to first, prove 

whether the proposed theoretical model explained the observed data well, and secondly to test for 

statistically significant relationships between the theoretical constructs. 

The results disclosed that users’ intention to continue using IOB services was positively influenced 

by their trust towards the IOB as the provider of the service, and their satisfaction with the IOB services. 

The satisfaction with the services reported by users was in turn positively influenced by their subjective 

perception of whether the expectations of IOB services they held previously became fulfilled once they 

gained the experience with the service. The strongest effect in the research model was observed in case 

of the effect of confirmation of expectations on the users’ reported satisfaction with the service. This was 

followed by the moderate effects of trust on continuance intention and satisfaction on continuance 

intention, respectively. In terms of theoretical contribution, the findings of this study confirm the findings 

of previous studies carried out in similar contexts, but also provide some original insights only related to 

the IOBs, which is still an under-researched phenomenon, especially in Europe. As satisfaction and trust 

were not tested simultaneously in an IOB continuance model previously, the dominant role of trust as a 

determinant of continuance intention presents an original insight. Contrary to expectations, some 

hypothesized effects could not be confirmed, namely, the effects of convenience and economic benefits 
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on continuance intention of IOB services and further research is needed to explore the role of these 

determinants in IOB continuance. In practice, the findings can mainly aid the managers of IOBs in 

defining their customer retention strategy, but managers of other businesses can utilise them, in case they 

need to better understand the underlying motivations of users to continue using IOB services.  
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APPENDIX A 

Overview of the related literature 
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Author    27 20 16 13 8 5 8 10 6 

Wang, GUAN, 
Hou, Li, & Zhou 

(2019) 

Continuance 
intention of 

Fintech services 
self-derived Fin-tech   x       

(W. Zhou, Tsiga, 
Li, Zheng, & 
Jiang, (2018) 

Continuance 
intention (of e-

finance) 
ECM-IS, TAM Fin-tech x x x x x    x 

Ryu (2018) 
Fintech 

continuance 
intention 

Theory of reasoned 
action (loosely 

based) 
Fin-tech       x x  

 
TOTAL (Group) 1 1 2 1 1 0 1 1 1 

S.-M. Pi, Liao, & 
Chen, (2012) 

Intention to 
continuous use 

(of online 
financial 
services) 

self-derived IB   x     x  

Eriksson & 
Nilsson, (2006) 

IB continuance - 
but it's more like 
frequency (How 
often do you use 
IB to pay your 

bills) 

ECM-IS, TAM IB x x        

Hoehle, Huff, & 
Goode, (2012) 

IB Continuance 
intention ECM-IS IB x x x x      

Vatanasombut, 
Igbaria, 

Stylianou, & 
Rodgers, (2008) 

Online banking 
continuance 

intention 
ECM-IS, TAM IB   x     x  

T. Zhou, Zhang, 
& Ji, (2010) 

Continuance 
usage of  Online 
banking service 

self-derived IB x  x   x   x 

Tsai, Chien, & 
Tsai (2014) 

Continuous 
Usage intention 
(of IB services) 

TAM IB x x   x     

Ofori, Boateng, 
Okoe, & 

Gvozdanovic 
(2017) 

Continuance 
intention of IB 

usage 

Institutional trust 
theory IB x  x   x  x  
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Alghamdi, 
Elbeltagi, 

Elsetouhi, & 
Yacine Haddoud 

(2018) 

Continuance 
intention (of 

Internet Banking 
usage) 

ECM-IS, UTAUT, 
Technology 

readiness 
IB x   x      

Y. Yuan, Lai, & 
Chu (2019) 

Continuance 
usage intention 

(of IB) 

UTAUT, 
Commitment-trust 

theory 
IB x  x       

Oertzen & 
Odekerken-

Schröder (2019) 

Continuance 
Intention, Actual 
usage, Sending 

WOM 

TAM IB  x        

Rahi & Abd. 
Ghani, (2019a) 

Continuance 
intention (of IB) ECM-IS IB x x  x      

Rahi & 
Abd.Ghani, 

(2019b) 

Continuance 
intention (of IB) 

DeLone & McLean 
information system 

success model 
IB x     x    

TOTAL (Group) 9 5 6 3 1 3 0 3 1 

Reji Kumar & 
Sudharani 

Ravindran (2012) 

Continuance 
intention (of 

mobile banking) 
TAM MB x     x x  x 

Kang, Lee, & Lee 
(2012) 

Sustained use - 
self-reported 
increased use 

since the moment 
the consumer 

started to use the 
service 

 MB  x        

T. Zhou & Liu 
(2014) 

Continuance 
intention (of 

mobile banking) 
ECM-IS, TAM MB x x x x x     

Azam (2015) 
Continuance 
intention (of 

mobile banking) 
UTAUT MB  x   x     

Susanto, Chang, 
& Ha, (2016) 

Continuance Use 
Intention (of the 

smartphone 
banking services) 

ECM-IS MB x x x x    x  
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Yen & Wu 
(2016) 

Continued usage 
intention (mobile 

financial 
services) 

TAM MB  x   x     

Shaikh & 
Karjaluoto, 

(2016) 

Continuous usage 
intentions (m-

banking) 
self-derived MB       x   

Hepola, 
Karjaluoto, & 
Shaikh (2016) 

Intention towards 
continuous use of 
Innovative MB 

applications 

Service-dominant 
logic, Relationship 

marketing 
MB       x   

S. Yuan, Liu, 
Yao, & Liu, 

(2016) 

Continuance 
intention (of 

mobile banking) 
ECM-IS, TAM MB x x  x x  x   

Amoroso & Chen 
(2017) 

Continuance 
intention (of 

mobile financial 
apps) 

Dual-factor model 
of relationship 
maintenance 

MB x         

Jusuf, Utami, 
Hidayanto, & 
Shihab (2018) 

Continuance 
intention (MB 

app) 
ECM-IS MB x x  x      

Foroughi, 
Iranmanesh, & 
Hyun (2019) 

Continuance 
intention (of 

mobile banking) 

Technology 
continuance theory MB x x  x      

Albashrawi & 
Motiwalla, 

(2019) 

Continued usage 
intention (MB) TAM MB x x   x   x  

Poromatikul, De 
Maeyer, 

Leelapanyalert, & 
Zaby, (2019) 

Continuance 
intention (of 

mobile banking 
apps) 

European Customer 
Satisfaction index MB x  x x   x  x 

TOTAL (Group) 9 9 3 6 5 1 5 2 2 

T. Zhou (2012) 

Continuance 
intention (mobile 

payment 
services) 

DeLone & McLean 
information system 

success model 
MP x  x   x    

Hossain, Hossain, 
& Jahan (2018) 

Continuance 
usage intention of 
mobile payment 

self-derived MP x        x 
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Humbani & 
Wiese, (2019) 

Adoption, 
Continuance 
intention of 

(mobile payment 
apps) 

ECM-IS, 
Technology 
Readiness 

MP x x  x      

Lim, Kim, Hur, 
& Park, (2019) 

Continuous 
intention (of 

Mobile Fintech 
Payment 
Services) 

ECM-IS MP x x  x    x  

Shao, Zhang, Li, 
& Guo, (2019) 

Continuance 
Intention of 

Mobile payment 
platforms (AliPay 
and WeChat pay) 

Diffusion of 
innovation theory MP   x    x x x 

Gupta, Yousaf, & 
Mishra, (2020) 

Continuance 
intention of M-

wallet 
ECM-IS MP - m-

wallet x x  x    x  

X. Chen & Li 
(2017) 

mobile payment 
services ECM-IS MP x x x    x   

Cao, Yu, Liu, 
Gong, & Adeel 

(2018) 

trust transfer 
from online 
payment to 

mobile payment 
and CUI 

Trust-transfer 
theory MP x  x       

Kumar, 
Adlakaha, & 
Mukherjee 

(2018) 

CUI of M-wallet ECM-IS MP - m-
wallet x x x  x   x  

TOTAL (Group) 8 5 5 3 1 1 2 4 2 
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APPENDIX B 

Final survey items, in the given order. All items were evaluated on a 7-point Likert Scale 

 

CON (Convenience) 

1. Using the IOB services makes my life easier (Pihlström & Brush, 2008) 
2. I save time when I use the IOB services  (Pihlström & Brush, 2008) 
3. The IOB service is easy to use (Berry et al, 2002) 
4. I value the ability to access financial services from whenever and wherever I choose (Pihlström 

& Brush, 2008) 
5. IOB provides an easier access to various financial services compared to traditional bank  

(Kaabachi et al., 2017) 

 

EB (Economic Benefit) 

1. I can save money by using the IOB services (Ryu, 2018) 
2. IOB services offer value for money (Sweeney & Soutar, 2001) 
3. IOB allows me to use various financial services at low cost (Ryu, 2018) 
4. Using IOB services is cheaper than using financial services offered by a traditional bank (Ryu, 

2018) 

 

SAT (Satisfaction) 

1. My experience with using the IOB services has been satisfactory (Thakur, 2019) 
2. In general, I am satisfied with the services I have received from the IOB (Thakur, 2019) 
3. I am satisfied with my IOB compared to traditional banks (Karjaluoto, Shaikh, Saarijärvi, & 

Saraniemi, 2019) 
4. The IOB does a satisfactory job of fulfilling my needs in terms of banking services (Wang et al., 

2019) 
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CUI (Continuance Intention)  

1. I Intend to continue using the services provided by Internet-Only-Bank in the future  
(Bhattacherjee, 2001) 

2. I expect I will use the IOB service in my daily life (Venkatesh et al, 2012) 
3. I plan to add more money to my IOB account (Zhou, Tsiga, Li, Zheng, & Jiang, 2018) 
4. I intend to increase my use of the IOB service in the future (Gupta, Yousaf, & Mishra, 2020) 

 

CONF (Confirmation)  

1. My experience with using IOB service was better than what I expected (Bhattacherjee, 2001) 
2. The service level provided by my IOB was better than I expected (Bhattacherjee, 2001) 
3. My experience with the application I use to access the internet-only-bank services was better than 

I expected (Poromatikul et al., 2019) 
4. Overall, most of the expectations I had from an internet-only-bank were confirmed 

(Bhattacherjee, 2001) 
5. My banking experience with IOB falls short of my expectations. (Hoehle, Huff, & Goode, 2012) 

 

TR (Trust) 

1. Overall, I have complete trust in my IOB – (Poromatikul et al., 2019) 
2. Based on my experience with the IOB, I know it's trustworthy (Gefen, Karahanna, & Straub, 

2003) 
3. I would characterize the IOB I use as honest in their communication (integrity) (McKnight, D. 

H., Choudhury, V., & Kacmar, C. , 2002) 
4. Internet only bank performs its role of financial services provider very well (ability). (McKnight, 

D. H., Choudhury, V., & Kacmar, C. , 2002)  
5. I believe that IOB would act in my best interest (benevolence). (McKnight, D. H., Choudhury, 

V., & Kacmar, C. , 2002) 
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APPENDIX C 

Introduction to the survey 

 

Thank you for taking the time to fill out this survey - it is much appreciated! Please take the time to 
read this introduction before completing the survey. 
  
This survey is carried out as a part of a research for a master thesis. In this research, we are interested 
in your attitudes towards internet-only-banks and the services that these banks provide.  You have been 
chosen to participate on the assumption that you have an experience with internet-only-bank 
services. 

 
About internet-only-banks:  
   
Internet-only-banks are also called Neo banks, Challenger banks or Digital only banks. In this research, 
we are especially interested in those banks that aspire to offer an alternative to the services provided by 
traditional banks (established banks with physical branches) and are not connected to any traditional 
bank.   
   
What are the basic characteristics of an internet-only-bank:  
   
- no physical branches, operating only online  
- operating primarily (but not exclusively) via mobile application  
- enables you to have a functioning bank account (also called checking account or a deposit account)  
   
An example of an internet-only-banks are Revolut, N26, Monzo, Monese, Starling bank etc.  
   
What is not considered an internet-only-bank:  
   
- a digital branch of an established traditional bank  
- Fin-Tech service / platform / app that provides limited services and does not enable you to open a 
bank account (money transfer app, mobile payment app, personal finance management app and similar)   
   
An example of services that are similar to internet-only-banks, but are not an internet-only-bank are 
PayPal, TransferWise, Apple Pay and similar services  
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About the survey:  
   
The survey is carried out solely for the purpose of academic research as a part of master thesis. It is not 
a marketing survey and it will not serve any commercial purpose. By submitting your answers, you 
agree that the anonymised data obtained from your answers can be processed in the given master thesis 
for the purpose of academic research. The master thesis will be publicly available on a web portal 
operated by Copenhagen Business School in the future. 
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APPENDIX D 

The values of skewness and kurtosis for all measured variables (items in the survey). Items 

exhibiting high values are highlighted in bold type. Output from IBM SPSS statistical software. 

 

 N Mean Std. Deviation Skewness Kurtosis 

Statistic Statistic Statistic Statistic Std. Error Statistic 

CON1 135 6.16 1.196 -2.058 .209 5.350 

CON2 135 6.09 1.181 -1.857 .209 4.626 

CON3 135 6.44 .975 -3.203 .209 14.028 

CON4 135 6.59 .602 -1.404 .209 1.972 

CON5 135 5.48 1.434 -.786 .209 .011 

EB1 135 5.28 1.495 -.698 .209 .119 

EB2 135 5.76 1.255 -.768 .209 -.287 

EB3 135 5.47 1.214 -.454 .209 -.244 

EB4 135 5.19 1.438 -.421 .209 -.352 

SAT1 135 6.29 1.099 -2.619 .209 8.808 

SAT2 135 6.28 1.111 -2.933 .209 11.014 

SAT3 135 5.45 1.500 -.795 .209 -.024 

SAT4 135 5.76 1.389 -1.517 .209 2.257 

CUI1 135 6.46 .960 -2.527 .209 8.541 

CUI2 135 5.90 1.592 -1.619 .209 1.727 

CUI3 135 5.54 1.633 -1.054 .209 .301 

CUI4 135 5.59 1.618 -.901 .209 -.007 

CONF1 135 5.56 1.474 -1.110 .209 1.106 

CONF2 135 5.19 1.655 -.653 .209 -.355 

CONF3 135 5.69 1.422 -1.252 .209 1.380 

CONF4 135 5.70 1.276 -1.461 .209 2.548 

CONF5 135 5.51 1.602 -1.265 .209 .914 

TRU1 135 5.06 1.696 -.755 .209 -.307 

TRU2 135 5.36 1.417 -.924 .209 .763 

TRU3 135 5.47 1.510 -1.071 .209 .659 
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TRU4 135 5.71 1.221 -.977 .209 1.003 

TRU5 135 4.87 1.562 -.360 .209 -.405 

Valid N (listwise) 135      
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APPENDIX E 

Selection of plots generated to examine heteroscedasticity (Total number of plots generated was 

108). Output from IBM SPSS statistical software 
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APPENDIX F 

Scatterplot of composite variables to examine potential non-linear relationships. CON = 

Convenience; EB = Economic Benefit; SAT = Satisfaction; CUI = Continuance intention; CONF = 

Confirmation; TRU = Trust. Output from SPSS statistical software 
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APPENDIX G 

Multicollinearity check – values for Variance Inflation Factor (VIF) and Tolerance (on the right side 

of the table) for all measured variables (items in the questionnaire). Output from SPSS statistical 

software 

Coefficients 

Model Unstandardized Coefficients Standardized 
Coefficients t Sig. Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 

(Constant) 97.580 49.817  1.959 .053   
CON1 -2.884 4.842 -.088 -.595 .553 .331 3.025 
CON2 10.289 5.684 .311 1.810 .073 .246 4.064 
CON3 -14.125 6.389 -.352 -2.211 .029 .286 3.498 
CON4 .433 7.525 .007 .058 .954 .540 1.851 
CON5 -1.406 3.022 -.052 -.465 .643 .590 1.694 
EB1 2.295 3.292 .088 .697 .487 .458 2.183 
EB2 -5.800 4.151 -.186 -1.397 .165 .409 2.446 
EB3 -1.203 4.165 -.037 -.289 .773 .434 2.307 
EB4 -2.641 3.258 -.097 -.811 .419 .506 1.978 

SAT1 4.034 5.929 .113 .680 .498 .261 3.826 
SAT2 4.506 6.416 .128 .702 .484 .218 4.579 
SAT3 -.695 3.631 -.027 -.191 .849 .374 2.674 
SAT4 -2.330 4.512 -.083 -.517 .607 .283 3.539 
CUI1 .042 6.009 .001 .007 .994 .333 3.001 
CUI2 -7.306 4.159 -.297 -1.757 .082 .253 3.954 
CUI3 3.412 4.073 .142 .838 .404 .251 3.991 
CUI4 3.413 3.798 .141 .899 .371 .294 3.405 

CONF1 -8.380 4.837 -.316 -1.733 .086 .218 4.586 
CONF2 -1.981 3.858 -.084 -.513 .609 .272 3.676 
CONF3 6.799 4.609 .247 1.475 .143 .258 3.873 
CONF4 2.550 3.868 .083 .659 .511 .455 2.196 
CONF5 -3.535 2.869 -.145 -1.232 .221 .525 1.904 
TRU1 13.084 4.454 .567 2.937 .004 .194 5.147 
TRU2 -2.660 5.702 -.096 -.467 .642 .170 5.883 
TRU3 -2.385 4.601 -.092 -.518 .605 .230 4.353 
TRU4 3.992 4.983 .125 .801 .425 .300 3.338 
TRU5 -1.478 3.410 -.059 -.434 .666 .391 2.557 

  



113 

APPENDIX H 

KMO and Barlett's test of sphericity results. Output from SPSS statistical software 

 

 

KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .917 

Bartlett's Test of Sphericity 
Approx. Chi-Square 2676.566 

df 351 
Sig. .000 
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APPENDIX I 

Factor analysis examining the items designed to measure Convenience and Satisfaction constructs. 

Rotated factor matrix showed that two items from each construct loaded on different factors – CON1, 

CON2 and SAT 1, SAT 2. Output from SPSS statistical software 

Rotated Factor Matrixa 

 
Factor 

1 2 
CON1  .689 
CON2  .684 
CON3 .708  
CON4   
CON5   
SAT1 .914  
SAT2 .692  
SAT3  .686 
SAT4 .537 .533 

 

 

 

  

Extraction Method: Principal Axis Factoring.  

 Rotation Method: Varimax with Kaiser Normalization.a 

a. Rotation converged in 3 iterations. 
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APPENDIX J 

2nd Rotated Factor matrix solution, suggesting that items measuring the latent construct of 

convenience do not represent a separate factor in the dataset, and thus do not represent a separate latent 

construct. Output from SPSS statistical software 

Rotated Factor Matrixa 
 Factor 

1 2 3 4 5 6 
CON1 .599      

CON2 .672      

EB1      .783 

EB2      .600 

EB3    .798   

EB4    .739   

SAT1     .685  

SAT2     .552  

CUI1 .677      

CUI2 .826      

CUI3 .846      

CUI4 .745      

CONF1   .807    

CONF2   .735    

CONF3   .748    

CONF4   .549    

CONF5       

TRU1  .723     

TRU2  .755     

TRU3  .781     

TRU4  .592     

TRU5  .647     

 

Extraction Method: Principal Axis Factoring.  

 Rotation Method: Varimax with Kaiser Normalization.a 
a. Rotation converged in 7 iterations. 
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Communalities overview for the final solution retrieved via Exploratory Factor Analysis. Output 

from SPSS statistical software 

Communalities 
  Initial Extraction 
EB1 .489 .478 
EB2 .570 .605 
EB3 .516 .588 
EB4 .478 .523 
SAT1 .658 .716 
SAT2 .732 .733 
CUI1 .636 .652 
CUI2 .730 .775 
CUI3 .735 .832 
CUI4 .679 .674 
CONF1 .757 .821 
CONF2 .711 .758 
CONF3 .676 .698 
CONF4 .527 .511 
CONF5 .442 .382 
TRU1 .786 .752 
TRU2 .824 .817 
TRU3 .755 .770 
TRU4 .653 .669 
TRU5 .583 .567 

  

  



117 

APPENDIX L 

Overview of the variance values for the final solution retrieved via Exploratory Factor Analysis. 

Output from SPSS statistical software 

Total Variance Explained 

Factor 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Rotation 
Sums of 
Squared 
Loadings 

Total % of Variance Cumulative % Total % of Variance 
Cumulative 
% Total 

1 8.934 44.670 44.670 8.635 43.174 43.174 3.469 
2 2.340 11.698 56.368 1.922 9.609 52.783 3.246 
3 1.681 8.404 64.773 1.402 7.011 59.794 3.184 
4 1.143 5.714 70.486 .836 4.179 63.973 2.103 
5 .845 4.227 74.713 .527 2.633 66.605 1.320 
6 .710 3.550 78.262         
7 .638 3.188 81.451         
8 .505 2.527 83.978         
9 .449 2.244 86.222         
10 .373 1.866 88.088         
11 .356 1.782 89.870         
12 .347 1.735 91.605         
13 .318 1.590 93.195         
14 .288 1.441 94.636         
15 .257 1.284 95.920         
16 .235 1.174 97.095         
17 .186 .931 98.026         
18 .165 .827 98.852         
19 .126 .632 99.484         
20 .103 .516 100.000        

 

 

 

  



118 

APPENDIX M 

Oblique rotation method that allows for correlation among factors. Structure matrix and Factor 

correlation matrix outputs, which suggest that the constructs that potentially reflect Trust and 

Confirmation are related. Output from SPSS statistical software 

Structure Matrix 

  
Factor 

1 2 3 4 5 
EB1  .654    
EB2  .726    
EB3  .746    
EB4  .705    
SAT1 .579   -.560 -.737 
SAT2 .692  .557 -.620 -.653 
CUI1   .757 -.526  
CUI2   .876 -.511  
CUI3   .907   
CUI4   .801 -.534  
CONF1 .905   -.620  
CONF2 .851   -.670  
CONF3 .834   -.542  
CONF4 .682   -.510  
CONF5 .506   -.522  
TRU1 .582  .550 -.865  
TRU2 .641  .548 -.900  
TRU3 .595   -.875  
TRU4 .624  .526 -.776  
TRU5 .526   -.743  
Extraction Method: Principal Axis Factoring. 

 Rotation Method: Oblimin with Kaiser Normalization. 

Factor Correlation Matrix 
Factor 1 2 3 4 5 
1 1.000 .220 .431 -.674 -.372 
2 .220 1.000 .108 -.207 -.074 
3 .431 .108 1.000 -.577 -.243 
4 -.674 -.207 -.577 1.000 .268 
5 -.372 -.074 -.243 .268 1.000 
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Check for linearity of relationships among measured variables that were selected via exploratory 

factor analysis. Fitted straight lines in the plots depict relationship, which is considered linear in case of 

diagonal line. Output from SPSS statistical software 
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APPENDIX O 

Loadings and statistical significance of the paths in measurement (confirmatory) model (paths from 

latent constructs to the measurement items). Output from SPSS AMOS statistical software 

Regression Weights: (Group number 1 - Default model)   
      Estimate S.E. C.R. P Label 
EB1 <--- EB 1.000      
EB2 <--- EB 1.299 .227 5.733 ***   
EB3 <--- EB .653 .123 5.291 ***   
SAT2 <--- SAT 1.000      
SAT1 <--- SAT .855 .080 10.714 ***   
CUI1 <--- CUI .531 .048 10.988 ***   
CUI2 <--- CUI .988 .075 13.224 ***   
CUI3 <--- CUI 1.000      
CUI4 <--- CUI .923 .080 11.563 ***   
CONF4 <--- CONF .614 .068 9.063 ***   
CONF3 <--- CONF .818 .069 11.881 ***   
CONF2 <--- CONF 1.000      
CONF1 <--- CONF .934 .067 13.892 ***   
TRU5 <--- TRU .846 .085 9.927 ***   
TRU4 <--- TRU .706 .065 10.894 ***   
TRU3 <--- TRU .917 .079 11.671 ***   
TRU1 <--- TRU 1.000        
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APPENDIX P 

Standardized loadings of the paths in measurement (confirmatory) model (paths from latent 

constructs to the measurement items). Output from SPSS AMOS statistical software 

 

Standardized Regression Weights: (Group number 1 - Default model) 
    
      Estimate 
EB1 <--- EB .626 
EB2 <--- EB .969 
EB3 <--- EB .504 
SAT2 <--- SAT .921 
SAT1 <--- SAT .797 
CUI1 <--- CUI .783 
CUI2 <--- CUI .879 
CUI3 <--- CUI .868 
CUI4 <--- CUI .809 
CONF4 <--- CONF .687 
CONF3 <--- CONF .821 
CONF2 <--- CONF .862 
CONF1 <--- CONF .903 
TRU5 <--- TRU .761 
TRU4 <--- TRU .813 
TRU3 <--- TRU .854 
TRU1 <--- TRU .828 
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APPENDIX R 

Model fit indices for the measurement (confirmatory) model. Output from SPSS AMOS statistical 
software 

Model NPAR CMIN DF P CMIN/DF 

Default model 44 166.946 109 .000 1.532 
Saturated model 153 .000 0   
Independence model 17 1591.290 136 .000 11.701 

 

RMR, GFI     
     
Model RMR GFI AGFI PGFI 
Default model .109 .875 .824 .623 
Saturated model .000 1.000   
Independence model .847 .240 .145 .213 

 

Baseline Comparisons      
      

Model 
NFI RFI IFI TLI 

CFI 
Delta1 rho1 Delta2 rho2 

Default model .895 .869 .961 .950 .960 
Saturated model 1.000  1.000  1.000 
Independence model .000 .000 .000 .000 .000 

 

RMSEA     
     
Model RMSEA LO 90 HI 90 PCLOSE 
Default model .063 .043 .081 .132 
Independence model .283 .270 .295 .000 
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APPENDIX S 

Model fit indices for the structural model (2nd step model). Output from SPSS AMOS statistical 

software 

CMIN              
              
Model  NPAR  CMIN  DF  P  CMIN/DF    
Default model  41  180.910  112  .000  1.615    
Saturated model  153  .000  0        
Independence model  17  1591.290  136  .000  11.701    
              

RMR, GFI            
            
Model  RMR  GFI  AGFI  PGFI    
Default model  .123  .868  .820  .636    
Saturated model  .000  1.000        
Independence model  .847  .240  .145  .213    
            
            

Baseline Comparisons              
              

Model  NFI  RFI  IFI  TLI  CFI    
Delta1  rho1  Delta2  rho2    

Default model  .886  .862  .953  .943  .953    
Saturated model  1.000    1.000    1.000    
Independence model  .000  .000  .000  .000  .000    

 

RMSEA            
            
Model  RMSEA  LO 90  HI 90  PCLOSE    
Default model  .068  .049  .085  .059    
Independence model  .283  .270  .295  .000    
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APPENDIX T 

Standardized factor loadings of the measured variables onto their latent constructs for the structural 

model (2nd step model) 

Standardized Regression Weights:(Group number 1 - Default model) 

EB1 <--- EB .624 
EB2 <--- EB .972 
EB3 <--- EB .501 
SAT2 <--- SAT .937 
SAT1 <--- SAT .787 
CUI1 <--- CUI .779 
CUI2 <--- CUI .873 
CUI3 <--- CUI .866 
CUI4 <--- CUI .810 
CONF4 <--- CONF .690 
CONF3 <--- CONF .817 
CONF2 <--- CONF .861 
CONF1 <--- CONF .895 
TRU5 <--- TRU .771 
TRU4 <--- TRU .804 
TRU3 <--- TRU .857 
TRU1 <--- TRU .830 

 


