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As we can see in recent studies on mobile banking, there is an increasing number of papers addressing this new
technology. Mobile banking contributes to the quality of life of people living in both developed countries, and
also in emerging economies. In this context, we develop this paper in order to compare the determinants of
mobile banking use between respondents from two countries with different levels of development: Brazil and the
United States. Our theoretical model includes six variables as determinant factors of mobile banking use. In order
to analyze path coefficients and test the six hypotheses, we employed a structural equation model. We also

employed a quantitative test (multi-group analysis) to analyze the difference of path coefficients between the
models of the two countries. The main results indicate similarities among the perceptions of the respondents that
participated in the survey, but differences in coefficient magnitude.

1. Introduction
1.1. Motivation

Technological and internet development changed the way in which
financial services are offered and used (Bhatiasevi, 2015; Laukkanen,
2016; Lee & Chung, 2009; Oliveira, Faria, Thomas, & Popovi¢, 2014),
especially when we take into account mobile internet and mobile
technologies (Bons, Alt, Lee, & Weber, 2012; Ha, Canedoli, Baur, &
Bick, 2012; Sharma, 2017). In a set of new banking channels offered by
banks (Calisir & Gumussoy, 2008), we can highlight mobile banking
(Mohammadi, 2015). It consists of using mobile devices to contact
banking services through wireless connection (Afshan & Sharif, 2016),
and represents a worldwide phenomenon (Shaikh & Karjaluoto, 2015)
with important implications for current and future financial transac-
tions (Kishore & Sequeira, 2016). Mobile banking “means that users
adopt mobile terminals to access various payment services, such as
account balance enquiry, transference, bill payment and financial
management” (Zhou, 2012a, p. 1518Zhou, 2012aZhou, 2012a, p.
1518). It has a considerable value for customers and for banks
(Baabdullah, Alalwan, Rana, Kizgin, & Patil, 2019). Therefore, this
technology can respond to some customers’ needs, such as performing
banking activities without going to an ATM or bank branch.

Both customers and banks are benefited by mobile banking services,

such as online money transfers, automatic check payments, personal
savings plans, bill payments, timely information, unlimited remote ac-
cess, and immediacy, among others (Afshan & Sharif, 2016; Aker &
Mbiti, 2010; Baptista & Oliveira, 2015, 2016; Laukkanen, 2016; Yuan,
Liu, Yao, & Liu, 2014). Mobile payment services (Kapoor, Dwivedi, &
Williams, 2015), mobile government (Shareef, Kumar, Dwivedi, &
Kumar, 2016) and short messaging services of mobile phones (Shareef,
Dwivedi, Kumar, & Kumar, 2017) are also among the benefits of mobile
technologies. This growth in the use of mobile devices has a positive
effect on the demand for mobile banking (Verissimo, 2016). Therefore,
several studies have been developed in order to improve the public’s
understanding of mobile banking adoption.

Promoting competition for innovative solutions in emerging
economies, such as mobile banking, can contribute to the deepening of
financial services (Cole, Sampson, & Zia, 2011). Furthermore, this
technology can be effective in extending financial services to non-urban
regions (Gurgand, Pederson, & Yaron, 1996). So, emerging technolo-
gical innovations can reduce costs for banks and increase quality of
services that they offer to customers (Cull, Demirgiic-Kunt, & Morduch,
2009), especially due to the lack of financial infrastructure in devel-
oping countries (Jack, Ray, & Suri, 2013), facilitating financial inclu-
sion and economic growth (Kishore & Sequeira, 2016). The expansion
of banking systems in emerging countries has also been an important
contribution to economic development (Aker & Mbiti, 2010); therefore
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mobile applications for banking services deserve the attention of banks
located in developing countries.

Recent reviews on mobile banking (Baptista & Oliveira, 2016;
Shaikh & Karjaluoto, 2015) indicate previous studies which have ad-
dressed different countries (i.e. developed and developing regions) and
sample sizes ranging from 8 to 3582. Despite a rich literature that we
observe in this regard, we find an opportunity to address a formal
comparison between the determinants of mobile banking adoption in a
developed country versus an emerging economy, which motivated this
study. According to Malaquias and Hwang (2016), cross-country dif-
ferences should be considered in the agenda of technology challenges.
Moreover, the differences in terms of level of development among
countries also presents an effect on the variables that can facilitate or
create obstacles to the adoption of new technologies. Some additional
information regarding the countries selected to develop the study are
provided in the following paragraphs.

In the case of this research, we chose to study the cases of Brazil and
the United States, because these countries have different status of de-
velopment and different indicators regarding Information and
Communication Technology (ICT) adoption, as measured by IDI (ICT
Development Index). “The IDI is a composite index that combines 11
indicators into one benchmark measure which can be used to monitor
and compare developments in ICT between countries and over time”
(ITUR [International Telecommunication Union Report], 2016, p. 7).
Among 175 countries, the average IDI in 2016 was 4.94. In the same
year of 2016, the United States was in the 15th position of the ranking
(with an IDI of 8.17, the highest index among the 34 countries of the
Americas region) and Brazil was in the 63rd position (with an IDI of
5.99, this is the 9th position among the 34 countries of the Americas
region). In that report (ITUR, 2016), we can observe that there is also a
difference in the percentage of households with internet between the
countries (54.5 in Brazil and 82.2 in the USA).

Perceived cost represents an important feature that can affect mo-
bile banking adoption (Ha et al., 2012). Brazil and the USA are part of
the same continental mass; nevertheless, from ITUR (2016), we can
observe differences in the cost of a Mobile-Cellular sub-basket, which
would cost $11.94 USD in Brazil and $35.73 USD in the USA. The same
can be observed in looking at the cost of 500MB prepaid mobile
broadband, priced at $7.48 USD in Brazil and $38.11 USD in the USA.
Moreover, the percentage of mobile phone owners with a bank account
that use mobile banking is still below 50% in the USA, as low as 43%
according to the 2015 survey (FED, 2016). However, 38% of consumers
with bank account that participated in the 2015 survey use mobile
banking (FED, 2016). In Brazil, considering the means of accessing
banking services, the 2015 report indicates that only 21% of the
transactions and service calls, with and without movement of funds,
were developed through mobile banking, up from 10% in 2014
(Febraban, 2016). This figure shows that the rate of adoption of mobile
banking is different in each of these countries, but that there is op-
portunity for improvements in both. The results motivate the following
research question: what are the differences of the determinants of
mobile banking use between Brazil and the United States?

1.2. Purpose and relevance

The aim of this paper is to compare the determinants of mobile
banking use between Brazil and the United States. Being a worldwide
phenomenon, it is of most interest to engage in comparative studies on
mobile banking between developed and developing countries (Shaikh &
Karjaluoto, 2015). Moreover, the relationship between the adoption of
electronic banking and its antecedents can be moderated by the na-
tional culture (Zhang, Weng, & Zhu, 2018), which reinforces the re-
levance of new research in this field. The results of this research are also
relevant for banks that operate internationally, because depending on
the characteristics of the market in which the bank has branches, the
strategy to increase the index of mobile banking adoption should be
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different. Since we empirically test our quantitative model in two dif-
ferent countries and compare the path coefficients obtained in this
analysis, the results of this paper are useful for advertising campaigns
(Baptista & Oliveira, 2015) and marketing strategies (Malaquias &
Hwang, 2016) implemented by banks and mobile banking developers.
These initiatives can contribute to mobile banking adoption in different
geographical areas.

The quantitative model in this paper considers the variables of TAM,
which is a widely applied and the most influential model to understand
the acceptance of information systems (Lee, Kozar, & Larsen, 2003;
Venkatesh, 2000). Moreover, TAM is “a well-respected model of IT
adoption and use” (Al-Gahtani, 2001, p. 38), a well-established and a
parsimonious model (Dwivedi, Rana, Janssen et al., 2017; Venkatesh &
Davis, 2000). Two other constructs are also present in the research
model: trust and social influence, as well as gender and age as demo-
graphic characteristics. As stated by Bhatiasevi (2015), popular models
extensively used in the past shall be subject to new investigations, in
order to test similarities and differences of the results from the per-
spective of others contexts. In the case of this paper, we explore the
difference in behavioral determinants by comparing two countries with
different levels of economic development, and our results show that
determinants are also different in magnitude, especially for the vari-
ables’ perceived ease of use and social influence.

The reactions of individuals to computers and their interactions are
complex and multifaceted (Davis, 1989). Moreover, the understanding
of factors related with the acceptance and use of information systems
represent a major concern for research and practice (Dwivedi, Rana,
Jeyaraj, Clement, & Williams, 2017). Therefore, our study can con-
tribute to knowledge building in the information systems field. Fur-
thermore, banks should expect a large number of customers adopting
their mobile apps for banking services, in order to generate an accep-
table rate of return on the investments in this technology (Lee & Chung,
2009, p. 385). In this way, our results also can contribute to improve
this figure, as we show differences in mobile banking using determi-
nants between two different countries.

2. Research model

The effective adoption of new technologies first requires acceptance
by potential users, and different studies have been developed to im-
prove the understanding about some factors, characteristics and attri-
butes related to the acceptance of contemporary technologies. Research
in the field of information systems has explored how and why in-
dividuals accept and adopt new technologies (Rana, Dwivedi, Williams,
& Weerakkody, 2016). In the context of mobile banking, we can observe
the same reasoning. Two key stakeholders are present in the channel
structure of mobile banking: the users and the service providers
(Shareef, Baabdullah, Dutta, Kumar, & Dwivedi, 2018). Factors such as
system quality and satisfaction also can affect consumer attitudes
(Dwivedi, Kapoor, Williams, & Williams, 2013). Several previous re-
search examined the antecedents of customer satisfaction and beha-
vioral intention to use mobile banking (Sharma, 2017; Sharma &
Sharma, 2019). The service providers involved with mobile banking,
such as telecommunication companies, financial institutions, software
developers and banks, as well as IS researchers, should be interested in
accessing the effectiveness of this technology (Lin, 2013).

According to Shaikh and Karjaluoto (2015), based on a search that
resulted in 55 relevant publications about mobile banking adoption, the
four most common antecedents used to understand mobile banking
adoption are perceived ease of use, perceived usefulness, trust and so-
cial influence. The authors also show that user demographics are
common in studies about mobile banking. In the case of this study, we
use age and gender as demographic characteristics. In this way, fol-
lowing the main results of the paper written by Shaikh and Karjaluoto
(2015), our theoretical model considers six determinant factors of
mobile banking use, as shown in Fig. 1.
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Fig. 1. Theoretical model and expected signs.

Notes: USE: represents the dependent variable, mobile banking use; PU: per-
ceived usefulness; EU: perceived ease of use; TRU: trust in mobile banking; SI:
social influence; Gen: respondent’s gender; Age: respondent’s age.

The source of the first and the second variables, perceived ease of
use and perceived usefulness, is the theory of acceptance model (TAM),
which has received a significant attention in the information systems
literature (Luarn & Lin, 2005), as well as in studies on mobile banking
(Ha et al., 2012). Potential determinants of these variables, perceived
ease of use and perceived usefulness, were also explored in previous
research (Raza, Umer, & Shah, 2017). Despite the recurrence of beliefs
(Agarwal & Karahanna, 2000), TAM is a widely applied model to un-
derstand both the acceptance and usage of IT/IS (Sharma, 2017;
Venkatesh, 2000), and there is significant empirical evidence in its
support (Venkatesh, 1999). Previous studies also have proposed ex-
tensions of TAM, including other constructs such as computer self-ef-
ficacy, computer anxiety, social influence and the role of intrinsic
motivation (Venkatesh, 1999, 2000; Venkatesh & Bala, 2008;
Venkatesh & Davis, 2000).

In the development of TAM, Davis (1989) stated that from many
variables that can influence the acceptance and use of a given system,
two are especially important. The first, perceived usefulness, is related
to the expectancy that the system will help the user to perform his/her
job better. The other, perceived ease of use, states that even with a
potential belief in the usefulness of a system, users can present a con-
cern whether the system is or is not too hard to use. Between these two
constructs, perceived usefulness tends to present higher effects on the
use of a given system in comparison to perceived ease of use (Davis,
1989; Venkatesh & Davis, 2000). On one hand, perceived ease of use, or
effort expectancy (as we can find in Dwivedi, Shareef, Simintiras, Lal, &
Weerakkody, 2016; Rana, Dwivedi, Lal, Williams, & Clement, 2017;
Venkatesh, Morris, Davis, & Davis, 2003 as a more comprehensive and
similar concept), is a vital characteristic that affects the diffusion of a
new technology (Bhatiasevi, 2015), both in organizational and non-
organizational environments (Kishore & Sequeira, 2016). On the other
hand, in the context of mobile banking, previous studies observed that
perceived usefulness, or performance expectancy, represents one of the
most relevant factors that explains behavior intention to use mobile
banking (AlAlwan, Dwivedi, Rana, & Williams, 2016; Baptista &
Oliveira, 2015; Ha et al., 2012; Hanafizadeh, Behboudi, Koshksaray, &
Tabar, 2014). Considering studies of mobile payment, the results in-
dicating the relevance of performance expectancy are similar (Slade,
Williams, Dwivedi, & Piercy, 2015).

Therefore, when developing mobile banking applications, devel-
opers need to consider customers’ needs and make sure their applica-
tions function easily (Gu, Lee, & Suh, 2009; Hanafizadeh et al., 2014).
Mobile banking applications should be easy to learn, as well as easy to
use (Lin, 2011; Luarn & Lin, 2005). In this way, these characteristics are
expected to increase the chances of mobile banking use. For example, a
feedback mechanism to answer questions online through a customer
service representative and face potential problems with using the app
can also contribute to faster adoption of this technology (Bhatiasevi,
2015; Mohammadi, 2015). Based on these evidences and arguments, we
present the two initial hypotheses of this study:
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H1. Perceived usefulness has a positive effect on mobile banking use.
H2. Perceived ease of use has a positive effect on mobile banking use.

In the same line, mobile applications need to be trustworthy (Gu
et al., 2009; Malaquias & Hwang, 2016), so they can attract and retain
customers, particularly through convincing customers that the use of
mobile banking involves low risk of financial losses. The security level
of personal information is also an important feature. E-commerce op-
erations involve a perception of risk, and mobile banking is in this
context too (Malaquias & Hwang, 2016). “Perceived Risk refers to
various types of risk that users consider to pertain to mobile banking,
including hacking of data, possible stealing of handsets and un-
successful transactions” (Ha et al., 2012, p. 221). Potential users of
mobile banking will effectively use it when they expect a secure con-
clusion of their transactions and expect higher protection of personal
information (Bhatiasevi, 2015). Consumers’ trust in online vendors has
a positive effect on the willingness to make mobile payments (O’Reilly,
Duane, & Andreev, 2012). In the definition of trust, we need to consider
that it helps consumers to overcome potential perceptions of risk and
engage in behaviors that enable the sharing of personal data or in-
formation between them and the vendors (McKnight, Choudhury, &
Kacmar, 2002) in the case of this study, between consumers and mobile
banking apps available in mobile devices.

Customers have concerns with security and privacy, so they expect
trusting technologies to develop their activities (Hanafizadeh et al.,
2014; Wonglimpiyarat, 2014; Zhou, 2012a). In the case of mobile
banking, trust involves security provided by banks, cell-phone proce-
dures, and telecommunication operators (Hanafizadeh et al., 2014).
Among the reasons of refusing to provide personal information in mo-
bile banking applications, is the lack of trust in these systems for the
purpose of data collection and storage (Luarn & Lin, 2005). Trust also
affects users’ perception of mobile banking satisfaction (Lee & Chung,
2009), and it increases the adoption of mobile banking by customers
(Lin, 2011), being a crucial factor in this regard (Alalwan, Dwivedi, &
Rana, 2017). Therefore, we argue that trust in mobile banking is po-
sitively related to the acceptance of such technology, and the third
hypothesis of our research model is:

H3. Trust has a positive effect on mobile banking use.

Social influence considers that an individual perceives other im-
portant people’s opinions about his or her own need to use a given
system (Venkatesh et al., 2003). Venkatesh and Davis (2000), in the
extension of TAM, referred to as TAM2, observed that the effect of in-
terrelated social forces, such as subjective norm, voluntariness and
image, was relevant to improve the understanding of intention to use
and perceived usefulness. In the context of mobile banking, several
studies have included this construct in their models. People from rural
areas are also subject of social influence, since they need to rely on the
opinion of third parties for the decision making process (Kishore &
Sequeira, 2016). There is also another way of interpreting the role of
social influence. Banks can promote marketing initiatives to dis-
seminate mobile banking safety and benefits; these strategies could be
more effective if they are conducted from current users to users’ friends
(Malaquias & Hwang, 2016). This is a measure that indirectly, through
social influence, can contribute to the reduction of uncertainty
(Malaquias & Hwang, 2016; Montezemi & Saremi, 2015).

Gu et al. (2009), in a web-based survey with 910 respondents from
Korea, did not observe a significant relationship between social influ-
ence and perceived usefulness of mobile banking; a similar result was
also observed by Alalwan et al. (2017) in a study of mobile banking
with Jordanian bank customers. Gu et al. (2009) consider that mobile
banking is a technology that responds to an individual necessity, within
a voluntary environment, so the influence of others is not the major
issue with using this technology. In the same line, Baptista and Oliveira
(2015), in a survey with 252 respondents from Africa, did not observe a
positive effect of social influence on behavioral intention to use mobile
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banking. In comparison with full-time employees, Bhatiasevi (2015)
found that students are more subject to social influence of relatives and
extended relationships, so it is an important construct to include in
research about mobile banking use. The sample of the study of
Bhatiasevi (2015) includes 272 complete questionnaires from students,
both undergraduate and graduate, who use banks and visit shopping
malls, all from Thailand (Bhatiasevi, 2015). Slade, Dwivedi, Piercy, and
Williams (2015) also observed that social influence can affect the in-
tention of nonusers to adopt remote mobile payments; therefore, this
variable could be important to understand the adoption of mobile
banking too. Based on the arguments about the relevance of the con-
struct of social influence, and considering that our sample includes
undergraduate students, we present the following hypothesis:

H4. Social influence has a positive effect on mobile banking use.

Age and gender were included as demographic characteristics of
respondents. Gender differences are present in a variety of processes
that involve decision-making (Venkatesh, Morris, Sykes, & Acherman,
2004), and can influence the behavior of people in a wide variety of
situations (Venkatesh & Morris, 2000), being useful in the context of the
internet (Colley & Maltby, 2008) and online or mobile services (Yuan
et al., 2014). According to Laukkanen (2016, p. 2434), gender “is one of
the most studied consumer demographics in the electronic services
context.” Computer anxiety, more prominent in women (Venkatesh &
Morris, 2000), can generate an effect in the use of new technologies to
perform activities, so it is expected that men tend to use mobile banking
more intensively than women do. Moreover, the cognitive attitude to-
ward online shopping is lower for women than it is for men (Hasan,
2010), and their risk perception in online shopping is higher than the
risk perception of men (Garbarino & Strahilevitz, 2004).

Regarding age, young people could be less resistant in adopting new
technologies, such as mobile banking (Mohammadi, 2015), because
they can perceive lower levels of risk in mobile banking (Luo, Li, Zhang,
& Shim, 2010). In the study of Malaquias and Hwang (2016), the au-
thors observed that younger respondents tend to develop higher levels
of trust in mobile banking than older respondents. Mature consumers
tend to perceive higher levels of risks from new technologies; they also
consider new technologies as more complicated to use (Laukkanen,
Sinkkonen, Kivijarvi, & Laukkanen, 2007). Furthermore, in the studies
of Luo et al. (2010) and Laukkanen (2016), among the socio-demo-
graphic variables, they included age and gender. In this way, the di-
rections of our two hypotheses that address demographic characteristics
are:

H5. Gender (male) has a positive effect on mobile banking use.
H6. Age has a negative effect on mobile banking use.

Fig. 1 summarizes the theoretical model studied in this paper, and
the expected signs between each variable and mobile banking use.

The path coefficients of Fig. 1 are estimated in a sample with re-
spondents from Brazil and from the United States, as we presented in
the introduction of this study. Thus, we estimate a model for each
country, and use a quantitative tool to verify whether there is any
significant difference between the estimates. We expect a significant
difference mainly due to development status and differences in ICT
indicators.

In addition to the arguments available in the introduction of this
paper, financial development is a relevant factor for economic growth
(Cole et al., 2011), so it is reasonable to assume that countries more
advanced in financial development have higher demand for financial
innovations such as mobile banking. We hypothesize that the de-
terminants of mobile banking use will have more intensive effects on
Brazil than on the United States (US), because Brazil is a developing
economy and has an enormous potential for mobile banking penetra-
tion (Malaquias & Hwang, 2016). In a more developed economy, due to
the higher rates of mobile banking adoption, the determinants from
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traditional theories should present lower effects, which is similar to the
considerations of Baptista and Oliveira (2015), regarding the high level
use of mobile phones in the geographic region of the survey.

3. Method and data

We used previous studies to develop our questionnaire for data
collection. The source of items that comprise the constructs of this study
are indicated in Appendix A. A Likert scale with five points was em-
ployed to codify the responses, and the ranges vary from 1 (strongly
disagree) to 5 (strongly agree). All respondents are undergraduate
students in the field of management or business. Typically, there is a
criticism about the use of responses from undergraduate students to
develop studies in the field of information systems, because they can
differ from the target population (Agarwal & Karahanna, 2000).
Nevertheless, undergraduate students “often have convenient access to
the Internet and the basic computer skills required for conducting
various online activities [...]. Therefore, they have the basic computer
skills and the necessary technology infrastructure to conduct mobile
banking” (Luo et al., 2010, p. 227). Based on these considerations, we
decided to conduct the research with undergraduate students, who are
also current and potential users of mobile banking.

The respondents were invited to participate in the survey volunta-
rily. Students from the USA answered the questionnaire through an
electronic survey, and Brazilian students answered the questionnaire
through the paper-and-pencil method. We employed paper-and-pencil
method following the previous study of Malaquias and Hwang (2016),
who adopted this strategy to interact with participants in Brazil. We
obtained a total of 375 usable questionnaires, 201 from Brazilian stu-
dents and 174 from students from the USA. These were the results of
500 invitations, 200 sent to students in the USA and 300 to students in
Brazil, which indicates a rate of response of 75%. Some students in the
USA may have come from another country, but this fact was not con-
trolled during the data collection, because we did not ask the nation-
ality of the respondent. On the other hand, we consider that if the re-
spondent lives in the USA, he or she is a potential user of mobile
banking in that country.

The research questionnaire was available in English to collect data
from students from the USA. Nevertheless, we needed to translate it to
Brazilian Portuguese, which is the local idiom of the Brazilian students
who participated in the survey. The questionnaire in English was
translated to Brazilian Portuguese by the authors of the paper.
Afterwards, we requested a Brazilian professor to verify if the items
available in the questionnaire were compatible. This professor had
experience with publication of papers in international academic jour-
nals, including papers that use questionnaires. Some minor suggestions
were made and the revised version of the questionnaire was used to
collect data as the final Brazilian Portuguese version.

Before hypotheses testing, we employed confirmatory factor ana-
lysis (CFA) in order to verify the reliability of measures. Expected in-
dexes for good measurement are at least 0.5 for average variance ex-
tracted (AVE), and at least 0.7 for composite reliability (CR) and
Cronbach’s alpha (CA). As we can observe in Table 1, all indexes are
above the thresholds, which indicate good convergent validity. It is also
important to comment that all items presented significant loadings
(p < 0.01) in their respective constructs.For the purpose of dis-
criminant validity analysis, we estimate the root square of AVE, shown
in Table 2, with values in bold. As we can see in Table 2, the correlation
between all the constructs is statistically significant. Nevertheless, it
seems that there is not a problem with specification, because none of
the correlation coefficients is above the root square of AVE. The only
correlation coefficient that is above 0.5 refers to the bivariate re-
lationship between USE, the dependent variable, mobile banking use,
and SI (social influence); as we hypothesized a significant relationship
among these two variables (H4), and USE is the dependent variable of
this study, this coefficient does not represent a concern with the validity
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Table 1
Reliability of the constructs.
Const. Items  Load. (Std.) t-value (Loadings) CR AVE CA
USE usel 0.888 63.610 0.890 0.729 0.932
use2 0.900 68.220
use3 0.928 80.450
PU pul 0.777 29.340 0.853 0.662 0.858
pu2 0.925 42.980
pu3 0.758 27.650
TRU trul 0.827 29.190 0.813 0.598 0.825
tru2 0.909 33.670
tru3 0.618 17.060
SI sil 0.861 39.830 0.823 0.612 0.862
si2 0.941 48.100
si3 0.681 22.180
EU eul 0.847 41.750 0.831 0.622 0.888
eu2 0.908 51.460
eu3 0.801 35.130

Notes: USE: represents the dependent variable, mobile banking use; PU: per-
ceived usefulness; EU: perceived ease of use; TRU: trust in mobile banking; SI:
social influence.

Table 2
Discriminant validity.
Factor USE PU TRU SI EU
USE 0.854
PU 0.464""" 0.813
TRU 0.373"" 0.361""" 0.773
SI 0.513"" 0.296""" 0.235""" 0.782
EU 0.457""" 0.497""" 0.478™" 0.333™" 0.789

Notes: USE: represents the dependent variable, mobile banking use; PU: per-
ceived usefulness; EU: perceived ease of use; TRU: trust in mobile banking; SI:
social influence.

***significant at 1%.

**significant at 5%.

*significant at 10%.

of our model.

The ratio between chi-square and degrees of freedom of the model,
which equal 3.591, in the CFA stage, shows an acceptable value, lower
than 5.0 (Hair, Anderson, Tatham, & Black, 1998). It is recommended
to evaluate this ratio together with other indexes, and the other
goodness of fit statistics indicate have also indicated good values on the
Comparative Fit Index - CFI and Tucker-Lewis Index - TLI, both above
0.9. Nevertheless, the root mean square error of approximation
(RMSEA) is above the threshold, at 0.08, but we need to consider the
confidence interval in this evaluation. In this way, RMSEA’s lower
bound indicates that the value of 0.08 is in the confidence interval of
the measurement of the model, with the lower bound at 0.075 and the
upper bound at 0.092. Thus, we consider that we can employ structural
equation modeling to test the hypotheses and estimate path coeffi-
cients.

In order to compare the path coefficients of the two samples, we
employed a multi-group analysis (Chin, 2000), also used by Lin (2011)
in the context of mobile banking.

4. Results and discussion

According to survey results, the key constructs to understand mobile
banking use with Brazilian participants are social influence, perceived
usefulness and trust (Fig. 2). For respondents in the USA, the main
constructs are perceived ease of use and trust (Fig. 3). Based on these
results, we can observe that the performance of the research model
differs among the two samples, since there are four significant re-
lationships at 5% in the sample of Brazilian respondents and only two
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0.268 ***

0.200**

0.200% %%

Age

0.438%*%*

0.278% %%

Fig. 3. Path coefficients for respondents from the USA.

significant relationships in the sample of US respondents. Table 4
summarizes the comparison of the signs between the observed coeffi-
cients and the expected directions, as hypothesized in the theoretical
framework of this paper.

As Figs. 2 and 3 and Table 3 indicate, two hypotheses are fully
supported in this study, namely the positive effect of perceived ease of
use and trust on mobile banking use, since their respective coefficients
were positive and statistically significant at 5% (p < 0.05). In-
dependently of the country, the relevance of measures to face higher
perception of security and privacy risks are useful for mobile banking
developers to improve the adoption rate of this technology. Features
such as easiness to learn, easiness to use, and easy functions (Gu et al.,
2009; Hanafizadeh et al., 2014; Lin, 2011; Luarn & Lin, 2005) remain
relevant in the opinion of the respondents who participated in this
study. On the other hand, demographic characteristics, such as age and
gender, did not make any significant effect on mobile banking use,
among the participants of this research. According to the main results of
this study, the use of mobile banking among both genders was
equivalent. One possible reason to justify an absence of significant re-
lationship between age and the dependent variable is the fact that our
sample is mainly comprised of relatively young participants (18+),
since the research was conducted with undergraduate students. More-
over, observing that some variables were not significant in all models,
other factors could be considered in further studies to improve the
understanding about the differences in mobile banking use among
different countries.

This result is similar to that obtained by Gu et al. (2009); according
to their findings, perceived usefulness, trust and perceived ease of use
were the most important constructs to explain behavioral intention in
mobile banking in Korea. Perceived usefulness and trust were among
the main factors that explain MB adoption by Iranian bank clients
(Hanafizadeh et al., 2014), which is partially in accordance with the
findings of this survey.

Considering the studies of AlAlwan et al. (2016), Baptista and
Oliveira (2015), Kishore and Sequeira (2016), Lin (2011), Oliveira et al.
(2014) and Zhou, Lu, and Wang (2010), our results are not completely
convergent, because those authors observed that perceived usefulness is
one of the most important factors used to explain behavioral intention
to use mobile banking; on the other hand, perceived ease of use (or
effort expectancy) did not make a significant effect on the dependent
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Table 3
Comparison of the observed signs with the expect signs.
Hyp. Relationship Expected Sign All Sample BR us Result
H1 + + + s Supported (Partially)
H2 + + + + Supported
H3 + + + + Supported
H4 + +" + s Supported (Partially)
H5 + n.s. s s Not Supported
Hé _ n.s. s s Not Supported
n =375 n =201 n =174

Notes: Use: represents the dependent variable, mobile banking use; PU: perceived usefulness; EU: perceived ease of use; TRU: trust in mobile banking; SI: social

influence; Gen: respondent’s gender; Age: respondent’s age.
“Significant at 10%.

**% Gignificant at 1%.

** Significant at 5%.

™% Not significant.

variable (Baptista & Oliveira, 2015; Oliveira et al., 2014; Yuan et al.,
2014; Zhou et al., 2010), and the effect of perceived ease of use, ob-
served by Kishore and Sequeira (2016), was lower than the effect of
perceived usefulness. In this study, the positive effect of perceived ease
of use on mobile banking use indicates that an increase in the scores of
this construct tend to be related to an increase in the scores of USE; on
the other hand, a decrease in the scores of perceived ease of use tend to
be related to a decrease in the scores of USE. However, this is not ne-
cessarily evidence of a causal relationship. In other words, based on the
results of the entire sample, users that tend to perceive mobile banking
as easy to use also tend to use mobile banking more than their coun-
terparts, with a significant coefficient at 1%). The positive coefficient of
perceived usefulness, in the sample with all respondents and in the
sample with Brazilian respondents, is also in line with the research of
Raza et al. (2017), regarding the intention towards adopting mobile
banking.

As we can see in Table 4, the higher difference between the esti-
mates from the two models is in the effect of social influence.

We observe that in a place where there is higher adoption of mobile
banking, social influence makes no significant difference to the use of
this technology. This result is in line with Gu et al. (2009) and Alalwan
et al. (2017). In this regard, Alalwan et al. (2017) comment that the
participants of the research could be less interested in the re-
commendations and attitudes of reference groups in the process of
formulation of their intention to adopt mobile banking (Alalwan et al.,
2017). According to Venkatesh et al. (2003), the role of social influence
is also controversial, as some studies consider it, and others do not. In
contrast to Zhou et al. (2010), the studies of Oliveira et al. (2014) and
Baptista and Oliveira (2015) did not indicate a significant relationship

between social influence and behavioral intention to use mobile
banking, which is in line with the findings of the present study in the
case of respondents from the USA.

One of the reasons that Baptista and Oliveira (2015) provide to
explain a non-significant effect of perceived ease of use, effort ex-
pectancy, is the high level of mobile phone usage in the geographic
region of the respondents. We use the same reasoning to interpret the
path coefficient of the construct of perceived usefulness on the depen-
dent variable of our study (USE) in the sample from the USA. We
consider that, in the United States, participants in the survey had suf-
ficient knowledge about the benefits and contributions of mobile
banking to better performing their financial tasks. Nevertheless, per-
ceived ease of use seems to remain an important factor to improve the
adoption of this technology.

The effect of trust on mobile banking use is similar (Table 4, t sta-
tistic = —0.687, not significant at 10%) between the two surveys, and
confirms the relevance of this construct, as pointed out by previous
studies, such as Luarn and Lin (2005), Malaquias and Hwang (2016)
and Oliveira et al. (2014).

5. Conclusion and implications

We develop this study considering that differences in indicators
regarding ICT, as well as in the level of development of a financial
system, could affect the acceptance and the use of innovative technol-
ogies. Therefore, the aim of this paper is to compare the determinants of
mobile banking use between respondents from two countries: Brazil
and the United States. Using a sample with 375 complete responses, our
results indicate that trust and perceived ease of use are relevant factors

Table 4
Results for the quantitative test between path coefficients of the two samples.
Hyp. Relations. Observed Paths BR x US
All sample (n = 375) BR (n = 201) US (n = 174)
path path path T-Value
H1 PU === > Use 0.259 0.268 0.144"¢ 1.020™°
H2 EU === > Use 0.219 0.200 0.438 —1.991
H3 TRU === > Use 0.160 0.200 0.278 —0.678"*
H4 SI === > Use 0.382 0.350 0.071"¢ 2.611
HS5 Gen === > Use —0.012"* —0.092™* 0.070™* —-1.672
H6 Age === > Use 0.074™* 0.095™"* —0.022™* 1.203™*

Notes: Use: represents the dependent variable, mobile banking use; PU: perceived usefulness; EU: perceived ease of use; TRU: trust in mobile banking; SI: social

influence; Gen: respondent’s gender; Age: respondent’s age.
**% Significant at 1%.
** Significant at 5%.
* Significant at 10%.
™% Not significant.
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to understand mobile banking use in both countries. On the other hand,
social influence is a relevant construct in Brazil, but its effect is not
significant among respondents from the USA. This is the main differ-
ence observed in our quantitative model.

Even in a country with higher levels of adoption of mobile banking,
in comparison with Brazil, results indicate that respondents from the
USA perceive ease of use as the main determinant of mobile banking
use. This result is far from expected since US respondents are usually
more proficient in the use of mobile banking. In Brazil, this variable
presented a positive and significant relationship with the dependent
variable, but the magnitude of the coefficient is lower, and the differ-
ence between the coefficients is also significant. The formal test that we
employed to analyze the differences in path coefficients, and the dif-
ferences observed in the coefficients of social influence and perceived
ease of use are among the major contributions of this paper. The het-
erogenic characteristics of customers in relation to their willingness to
adopt mobile banking (Shareef et al., 2018) are reinforced by the results
of this study, since there are differences in the path coefficients among
the two samples. This evaluation indicates academic and practical im-
plications.

Regarding academic implications, TAM is a useful theoretical fra-
mework used to understand the adoption of new technologies. It is a
parsimonious, widely adopted, well-respected and well-established
model (Al-Gahtani, 2001; Lee et al., 2003; Venkatesh, 2000; Venkatesh
& Davis, 2000). This paper was developed using two constructs of TAM,
perceived ease of use and perceived usefulness, and also two other
constructs frequently used by literature as antecedents of mobile
banking adoption, trust and social influence (Shaikh & Karjaluoto,
2015). We expect to advance the research about mobile banking be-
cause our results indicate that when the technologies are in the diffu-
sion process, even in regions or countries with higher levels of adoption
of such technology, perceived ease of use construct remains a sig-
nificant and positive effect. It is also necessary to highlight features of
the new technologies that indicate their usefulness and consider the
influence of others, such as social influence in the case of Brazil. Aside
from the theoretical value of traditional theories, the context in which
they are used and evaluated seems to be an important issue in ad-
dressing the behavior of individuals. As we explored in this paper, this
is especially due to the significant difference in the results for social
influence. Thus, popular theories could be combined with other vari-
ables to better understand contemporary technologies, as in the case of
mobile banking, which is a worldwide phenomenon (Shaikh &
Karjaluoto, 2015).

In relation to practical implications, our results are relevant espe-
cially for strategies of multinational banks. Advertising campaigns and
marketing actions (Baptista & Oliveira, 2015; Malaquias & Hwang,
2016) to improve the adoption of mobile banking in different locations
should consider the variables presented by traditional theories, but the
focus in each region need to be different. Some examples of these dif-
ferences include the level of sensitivity to social influence. Attractive
videos posted on social networks, such as YouTube and Facebook, could
help in the diffusion of mobile banking (Alalwan et al., 2017), and the
intensity of these actions can present different effects among different
countries, as the main results of this study suggest. Nowadays, there are
banks which have branches in the United States and Brazil, as well as in
other countries. Since mobile banking can reduce operational costs for
financial institutions, these strategies can help institutions to reach new
customers using mobile banking. On the other hand, with better in-
formation of this banking channel, customers will be able to realize
ubiquitous, immediate, and timely access of their banking accounts.

In this study, trust presented a significant effect on mobile banking
use in both countries. This result is in line with the considerations of
previous research (such as Alalwan et al., 2017; Shareef et al., 2018)
and have practical implications, since banks should be sure that the
channels of mobile banking are safe and secure.

Moreover, considering the decision maker’s point of view, our
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results together with previous studies indicate that some additional
measures could be necessary to complement the investments made in
new technologies, which is the case with mobile banking. This tech-
nology has a lot of advantages for banks and for customers, but its ef-
fective adoption involves behavioral factors which need attention to
improve the success of its implementation. It is also important to note
that mobile banking can facilitate the communication between each
customer and the manager of their bank accounts, through private
online chats, for example, directly linked to their personal data. This
process may help financial institutions in developing some different
strategies for responsiveness to their users.

There are four main limitations in this paper. The first is related to
the analysis of only two countries with different levels of development,
and different ICT indicators. The list of advanced economies includes
more than thirty countries, and the list of developing economies is also
larger, but even in these two economies we observe differences in path
coefficients. Therefore, we recommend for future research the analysis
of other economies in the same study, with the same questionnaire for
data collection and the same period of analysis. In this way, these new
studies can indicate insightful directions for the literature on the
adoption of emergent technologies.

As the second limitation, we point out the analysis with a dataset
that comprises the responses of undergraduate students. The con-
sideration of student subjects and the analysis of only one information
system within a homogeneous group are among the limitations of
previous studies of TAM (Lee et al., 2003), since their characteristics
and perception can differ from the target population (Agarwal &
Karahanna, 2000). Therefore, this limitation can affect the general-
izability of the results of this study. Despite the fact that an analysis
with sample equivalent to this in mobile banking studies may be
common, the consideration of other individuals in the surveys should
complement these findings. Thus, our results are limited to the per-
ception of undergraduate students that participated in this survey.

The third limitation is the survey with respondents of only two
universities. Both Brazil and the United States are big countries and
contain people from different levels of income, education and culture.
In the case of students from the USA, as we commented in the method
section, the research questionnaire did not include a question about the
nationality of the respondent; therefore, some students from the USA
may have come from another country, and this fact also may affect the
generalizability of the results. The measurement of mobile banking use
was based on previous research, as we can observe in Appendix A.
Nevertheless, the options available in mobile banking are not limited to
transferring money, making payments and conducting banking trans-
actions. These activities also comprise checking account balance, re-
ceiving a message from the bank, finding bank branches in the same
location, among others. So, the results may be limited to the use of
mobile banking for the purpose of the three activities available in
Appendix A, depicting the fourth limitation of this research.

We also indicate for further research the inclusion of other con-
structs in the quantitative model used in this paper, but we recommend
that TAM or another well-established theory remain as the main cor-
nerstone in the study, so the results could be compared using equivalent
measures. Further research should also consider predicting modeling
(Sharma, 2017) to analyze users’ perception of mobile banking adop-
tion.

Appendix A. Research questionnaire

Mobile banking use (USE)

I often use mobile banking to...

(usel) ...transfer money.

(use2) ...make payments.

(use3) ...conduct banking transactions.
Source: Zhou et al. (2010).

Perceived usefulness (PU)
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Mobile banking...

(pul) ...makes it easier to do my banking transactions.

(pu2) ...enables me to accomplish banking activities more quickly.

(pu3) ...enhances the efficiency of my banking activities.

Source: Al-Somali, Gholami, and Clegg (2009), Gu et al. (2009),
Oliveira et al. (2014) and Zhou et al. (2010).

Trust in mobile banking (TRU)

Mobile banking...

(trul) ...seems trustworthy.

(tru2) ...seems secure.

(tru3) ...keeps its promise.

Source: Oliveira et al. (2014) and Zhou (2013).

Social influence (SI)

(si1) Those people that influence my behavior think that I should
use mobile banking.

(si2) Those people that are important to me think that I should use
mobile banking.

(si3) My friends and Family value the use of mobile banking.

Source: Oliveira et al. (2014) and Zhou et al. (2010).

Perceived Ease of use (EU)

(eul) I find that mobile banking is easy to use.

(eu2) Learning how to operate mobile banking is easy for me.

(eu3) I would find it easy to get mobile banking to do what I want it
to do.

Source: Davis (1989), Zhou (2012b) and Zhou et al. (2010).
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