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ABSTRACT

This article provides a comprehensive overview of the adoption process using evidence from m-
banking adoption in Pakistan. A survey design was used and 189 responses were received from
across Pakistan and analyzed using Smart PLS application. Findings suggest that research on the
effect of risk in the adoption process remains inconclusive. Contrarily, consumers have overcome
many fears due to the usefulness, indispensability, high security features, and effort expended in the
use of financial services delivered through m-banking. Perceived risk’s (PR) direct influence was
found to be generally weak. However, PR plays a major role in the pre-adoption process because it’s
weak and direct inhibiting influence become an “enhancer” in the association between effort
expectancy (EE) and the three key TAM/UTAUT constructs [performance expectancy (PE), attitude
(ATT), and adoption intention (INT)]. Most importantly, the role of EE as a strong driver of PE,
ATT, INT, and its significant interaction with PR highlights the unique role that both risk and EE
play in the adoption process.
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INTRODUCTION

Mobile banking (m-banking) is defined as an innovative banking service offered to consumers by financial
services firms, such as banks, credit unions, and microfinance institutions, for conducting various
transactions via a portable device, such as a mobile phone, smartphone, or tablet anytime anywhere (Shaikh
& Karjaluoto, 2015). Despite the noted benefits of using mobile devices for banking purposes and
conducting transactions remotely, the security of consumers’ personal as well as banking information is
paramount, and breaches of either create consumer skepticism, which lowers the adoption rate of m-banking
services.In addition, increasing security concerns and scares among consumers living in developing
countries, which have fragile infrastructures, are becoming vexing challenges for banking institutions.
Similarly, risks are generally considered to be higher when conducting transactions online and remotelyusing
portable devices, which are prone to hacking, loss, and misuse. Therefore, customers who use these devices
for banking are commonly reluctant to make payments and transfer funds on them because the risk may be
high when compared to traditional (branch-oriented) banking. Considering this paradox, prior research (e.g.,
Alalwan et al., 2017; Masrek et al., 2014; Shaikh & Karjaluoto, 2016a; Shen & Chiou, 2010) has addressed
the antecedent “Trust” and “perceived risk” (PR) as crucial factors in consumer behavior and purchase
decisions, especially in the context of electronic commerce in general and digital banking in particular.

Against this backdrop, this study contributes to the ongoing debate on m-banking adoption antecedents
and examines the effects of perceived risk, effort expectancy and performance expectancy on consumer
behavior when accepting m-banking services in Pakistan. The research questions on which the objectives
were evaluated were as follows: First, how does perceived risk affect consumers’ intentions and attitudes when
choosing to accept m-banking services? Second, how does perceived risk moderate the association between
effort expectancy — performance expectancy, effort expectancy — attitude, and effort expectancy —adoption
intention link? Third, whatare the roles of effort expectancy and performance expectancy in the pre-adoption
stage of m-banking services?

The findings of this study are encouraging for banking companies and non-banking institutions, such as
mobile application developers, the telecom sector, and rapidly emerging FinTech start-ups. Moreover, this
study offers valuable policy implications for government regulatory institutions, providingbetter insightinto
mobile-based banking services as well as the factors leading to acceptance. The article concludes with a series
of recommendations for the development of m-banking as a tool to expand the access to financial services
to a demographically disbursed population.In the remaining sections, we will present the literature review
followed by research model and hypotheses. Then we present the research methodology, and the results. A
discussion of the study’s findings, theoretical contributions, practical implications, limitations, and
recommendations for future research will conclude this paper.

LITERATURE REVIEW

Mobile Banking — Conceptualization and definition

Against the backdrop of growing digitization of banking delivery channels, especially during the 1990s,
banks and other financial institutions started developing and providing multi-channel service delivery
options so customers could better access banking information and conduct transactions. A multi-channel
service delivery system integrates physical and virtual channels (Martin et al., 2014). The prominent
physical banking channels include bank branches, ATMs, and POS terminals, while virtual banking
channels include the Internet and mobile devices. The extensive usage of portable devices such as cell
phones for banking and payments has popularized the usage of m-banking services in several countries,
expanded access to formal banking transactions in emerging and developing countries (Shaikh & Karjaluoto,
2016b), transformed the financial services distribution models, reduced transactional costs, and improved
the quality of life of the consumers. With regard to emerging and developing markets, m-banking has
expanded the distribution and delivery channels for financial services (Oliveira et al., 2014) among
underbanked and unbanked consumers.

Several definitions have been proposed for m-banking. For example, considering m-banking as an
important e-business tool and e-commerce application, Mehrad & Mohammadi (2016) defined m-banking



as a mobile commerce application that enables customers to bank at virtually any time and place. Boor et
al. (2014) considered m-banking as a natural evolution of electronic banking that empowers consumers to
complete financial transactions via mobile or handheld devices. Figure 1 illustrates the retail digital banking
options available to consumers.

Insert Fig. 1 here
Figure 1. Retail digital banking landscape

Unlike other digital banking channels, such as ATMs, m-banking provides seamless convenience and
offers anytime, anywhere services. The scope of these services includes customer-centric conventional
banking services, payment services, and recently, value-added services. According to Chawlaetal. (2017),
banking services include, text or SMS banking, and also downloadable m-banking apps. Payment services
include utility bill payments and funds transfers. Value-added services include virtual or mobile wallets,
cross-selling and marketing, personal financial management, and remote or virtual support. These
innovative services have turned cell phones and tablets into business tools, replacing traditional bank
branches, ATMs, and payment cards by allowing users to conduct financial transactions remotely at any time
(Varshney & Vetter, 2001).

Perceived Risk and Technology/Innovation Adoption Models

In 1975, the Theory of Reasoned Action (TRA) was developed and proposed by Fishben and Ajzan (1975).
TRA was initially used in social psychology research. A decade later in 1985, Ajzen (1985) proposed the
Theory of Planned Behaviour (TPB). These two theories were primarily developed to focus on individual
perceptions as the primary drivers of pre-adoption intention and behavior. Later, two information
technology-specific variants of TRA and TBP were developed: the Technology Acceptance Model (TAM)
and the Unified Theory of Acceptance and Usage of Technology (UTAUT) (Shaikh, 2016; Bhattacherjee &
Sanford, 2006). TAM, developed by Davis (1989), was specifically developed to explain and predict end-
user computer and information systems (e.g., m-banking) initial adoption behavior and consists of two
important beliefs or antecedents: perceived usefulness and perceived ease of use. An extension to TAM,
UTAUT was proposed by Venkatesh et al. (2003), integrating four factors: performance expectancy (similar
to perceived usefulness), effort expectancy (similar to perceived ease of use), social influence (similarto social
or subjective norm), and facilitating conditions (similar to perceived behavioral control). Unlike TAM,
UTAUT has not been widely used, but it was recently applied for exploring user acceptance of mobile
technologies (Zhou et al., 2010). Considering the close association and interdependence of these adoption
models, thisresearch integrates the UTAUT, TPB, and perceived risk to examine the user acceptance or pre-
adoption of m-banking services (see Figure 2).The two independent variables, performance expectancy and
effort expectancy, are the primary components of UTAUT. Two additional variables, attitude and adoption
intention, were taken from TPB. In addition, the antecedent perceived risk has been used as a moderator
that affects the direct relationship between effort expectancy— performance expectancy, effort expectancy
— attitude, and effort expectancy — adoption intention.

Perceived risk is defined as a negative consequence that arises from the purchase of a new product or
service, such as m-banking (Karjaluoto et al., 2014). In the marketing and information systems literature,
perceived risk has been studied and used since the early 1960s; similarly, considerable research has
examined the impact of risk on traditional consumer decision-making processes (e.g., Karjaluoto et al.,
2014; Lee, 2009; Lin, 2008). Internet banking and m-banking services are prone to similar risks (Luo et al.,
2010). Lee (2009) examined a host of antecedents that influence the adoption of internet banking in Taiwan
and found that the intention to use online banking is negatively affected by security, privacy, and financial
risks. Considering the close relationship of the Internet (or online) and m-banking, it is assumed that
perceived risk that influences usage attitude and intention will also be applicable in the context of m-banking.
Nonetheless, Karjaluoto et al. (2014) found a negative relationship between perceived risk and attitude
(Akturan & Tezcan, 2012; Kuo & Yen, 2009) and intention to adopt mobile technology (Thakur &



Srivastava, 2014), especially in the technology acceptance context. In sum, prior research has considered
perceived risk as an independent variable, but its treatment as a moderator in the context of m-banking has
rarely been examined.

Perceived risk is considered important in online banking and payment services (Chen, 2013), and in
developing countries, which have fragile telecommunications networks, the security concerns are even more
intriguing. Insuch circumstances, the consumer-perceived risk is important when deciding whether to acquire
or adopt a new technology or services such as m-banking (Sylvie & Xiaoyan, 2005).

Insert Fig.2 here
Figure 2. Effort expectancy-perceived risk contingency model

RESEARCH MODEL AND HYPOTHESES

To investigate the effects of perceived risk (PR), performance expectation, and effort expectation, on both
consumer attitude (ATT) and adoption intention (INT), we developed and proposed a research model, as
illustrated in Figure 2. In line with our theoretical basis, this research model includes five constructs and
nine hypotheses. The main endogenous variables in our study include ATT and INT. The model suggests
that both performance expectancy (PE) and effort expectancy (EE) have positive effects on ATT and INT,
whereas PR is negatively related to both endogenous variables-ATT and INT (though not explicitly shown in
Figure 2). EE is suggested to have a positive effect on PE. Furthermore, ATT is hypothesized to be positively
related to INT. Finally, the authors considered the moderating effect of PR. First, the rationale for modeling
perceived risk as a moderator between the two key UTAUT constructs (i.e. EE and PE) and between EE and
the two key TPB constructs (ATT and INT) is to fill the gap in the literature where previous research had
overlooked this interrelationships between UTAUT, TPB and risk (see Table 1). The second is to provide
alternative explanatory rationale for the contingent effect that perceived risk is likely to play between the key
UTAUT constructs and with it and TPB constructs. By so doing we are able to provide an increased
understanding of the adoption process models through the lens of the key constructs of UTAUT and TPB in
predicting technology and innovation adoption at various levels of risk perception.

Performance Expectancy, Consumer Attitude, and Adoption Intention

Research (e.g., Venkatesh et al., 2003) has defined antecedent “performance expectancy” as the degree to
which consumer believes that using an information system, such as m-banking, will help attain gains in job
performance. Prior studies (Luo et al., 2010; Oliveira et al., 2014; Riffai et al., 2012) have found that PE is
a vital antecedent in consumers’ acceptance of m-banking technology;

Insert Table 1 here
Table 1. Summary of prior research examining “perceived risk” in the context of m-banking services adoption

further, its direct relationships with both consumer ATT and INT toward m-banking services and
applications have been established. For instance, Akturan & Tezcan (2012) found that ATT is the major
determinant of m-banking adoption INT. Similarly, as argued by Oliveira et al. (2014), initial trust, PE,
technology characteristics, and task technology fit directly affect consumer behavioral INT in m-banking
services adoption. Against this backdrop, it is believed that, as with perceived usefulness, the PE of m-
banking is expected to have a positive impact on both ATT and INT behaviors (Crabbe et al., 2009). The
following were therefore hypothesized:

H1: PE of m-banking services positively influences adoption INT.
H2: PE of m-banking services positively influences consumer ATT.



Effort Expectancy and Performance Expectancy

The effort expectancy (perceived ease) of m-banking services has a direct relationship with the performance
expectancy (perceived usefulness). This relationship infers that increased ease of m-banking services will
increase the usefulness or rather the perceived utility of m-banking systems and vice versa. Previous studies
have generally supported this hypothesis, i.e., perceived ease of use can strengthen perceived usefulness
(Davis, 1989; Kuo & Yen, 2009). Luarn and Lin (2005) concluded that perceived ease of use influences
perceived usefulness in the m-banking context.

Specifically, the Unified Theory of Acceptance and Usage of Technology (UTAUT), which was
developed by Venkatesh et al. (2003), proposed a direct relationship between EE and PE and suggested that EE
positively affects PE, i.e., when both potential and existing consumers feel that m-banking is easy to access and
easy to use, they will have high expectations regarding acquiring the expected performance. By integrating the task
technology fitmodel and the UTAUT, Zhou etal. (2010) proposed an m-banking user adoption model and found
that EE strongly affects PE. Thus, the following was hypothesized:

H3: EE of m-banking services positively influences the PE of m-banking services.

Effort Expectancy, Consumer Attitude, and Adoption Intention

Similar to the antecedent PE, it is proposed that the antecedent “effort expectancy” has a direct relationship
with consumer ATT, which implies that increasing EE (the perceived ease associated with m-banking
services) will develop a positive consumer ATT toward m-banking services and vice versa. Lack of EE in
using m-banking services will reduce user satisfaction and, in some cases, the consumer may discard m-
banking adoption if the service providers, including banks, cannot present an easy-to-use m-banking
interface to potential consumers. These arguments are intriguing in the case of developing countries, such
as Pakistan, which have high illiteracy rates and a minute understanding of technology and innovation.

Prior research (i.e., Shaikh, 2016; Venkatesh et al., 2003) has defined the antecedent ‘“effort
expectancy” as the degree of ease associated with the use of an information system. Similar to PE, prior
research (e.g., Akturan & Tezcan, 2012) has found that EE directly affects ATTs toward m-banking, and
ATT is the major determinant of m-banking adoption INT. Against the backdrop of these arguments, the
following were hypothesized:

H4: EE of m-banking services positively influences consumer ATT.
H5: EE of m-banking services positively influences adoption INT.

Consumer Attitude and Adoption Intention

Research has used the construct “attitude” to measure the INT of an individual to perform a particular
behavior (Ahmed et al., 2013). Especially in the context of mobile technology and 3G mobile value-

added services, Teo and Pok (2003) and Kuo and Yen (2009) have provided clear evidence that the
relationship between ATT and behavioral INT is supported and significant. While identifying the critical
antecedents of wireless application protocol services adoption in Taiwan, Hung et al. (2003) found
significant links between ATT and INT. Extending the same argument in the context of m-banking services,
if m-banking services provide information that is quick, easy, and readily available, the user may develop a
more favorable ATT (Pillai & Mitra, 2016), thereby increasing adoption INT toward m-banking services.
Therefore, the following was hypothesized:

H6: Consumer ATT positively influences consumer adoption INT.

The Moderating Effects of Perceived Risk
In addition to using the PR as an antecedent of adoption INT and EE, the authors developed three hypotheses that



analyzed the moderating effect of PR on the relationship between the following: EE and PE (H7a); EE and
consumer ATT (H7b); and EE and consumer adoption (H7c). The moderating effect of PR has not been widely
examined in the prior literature; however, some studies do support our hypotheses.

H7a suggests that, at high levels of PR, EE has a stronger positive association with PE. Hence, risk
perceptions do not pose much of a threat to consumers in the pre-adoption stage due to m-banking services’
ease of use and perceived usefulness. Im et al. (2008) argued that PR changes the effects of PE and EE on
behavioral INT. In other words, consumers who perceive a higher risk when adopting a technology, such as
m-banking, will be affected by how easy it can be used. For example, when banks deploy a technology that is
perceived by consumers as risky, they need to emphasize its ease of use (Im et al., 2008) to develop a positive
ATT toward that technology and thus increase adoption rates. H7b describes how, at high levels of PR, EE
(perceived ease of use) regarding accessing and using m-banking services has a stronger positive
association with ATT. Hence, risk perceptions do not pose much of a threat to consumers in the pre-adoption
stage due to m-banking services’ ease of
use and consumers’ favorable attitudes toward them.

H7c demonstrates that, at high levels of PR, EE has a stronger positive association with adoption INT. In
other words, risk perceptions do not pose much of a threat to consumers in the pre-adoption stage due to m-
banking services’ ease of use and consumers’ intent to adopt the services. Considering the close association
between Internet and m-banking, Shen and Chiou (2010) examined the moderating effect of PR on the perceived
ease of use (effort expectancy) of Internet service adoption and argued that the perceived ease of use of a
website will affect consumers’ intentions, despite an increasing PR. In the context of web-based technology,
similar findings were also shared by Im et al. (2008), who found PR to be a significant moderating variable
and thus concluded that the moderating effect of PR on the relationship between effort expectancy /
perceived ease of use and INT are significant. Therefore, we hypothesized the following:

H7a: PR moderates the relationship between EE and PE such that, in conditions of high PR, EE hasa
stronger positive association with PE.

H7b: PR moderates the relationship between EE and consumer ATT such that, in conditions of high PR,
EE has a stronger positive association with consumer ATT.

H7c: PR moderates the relationship between EE and consumers’ adoption INT such that, in conditions of high
PR, EE has a stronger positive association with adoption INT.

RESEARCH METHODOLOGY

Survey Instrument, Measurement, and Pilot Study

Each of the variables included in the research model was measured with items on a scale, where one
represents ‘strongly disagree’ to seven represents ‘strongly agree’. The items that measured the five latent
variables were therefore drawn from previously validated instruments. The three and four items that
measured INT and ATT, respectively, were adopted from a study by Cheng etal. (2006). EE and PE were
measured with six and four items, respectively, which were adopted from Zhou et al. (2010). PR was measured
with four items, which were taken from a study by Karjaluoto et al. (2014). The wording of the items was
modified from the original sources whenever possible for our research context, i.e., m-banking. The items,
their means, standard deviations, and loadings are listed in Table 2.

A pilot study was conducted to pre-test both the data and the survey instrument with a sample of master
degree students at a local business institute in Sukkur city. Although it is widely believed that a pilot study
does not guarantee success in the main study, it greatly increases the probability (Simon, 2011) of the
responses. The feedback received from the pre-test participants was collated and included where necessary to
improve clarity, validate the reliability of the items (Kim et al., 2009), increase the comprehensibility of the
instructions, improve the wording of the items, and determine if the items were yielding the kind of
information that was needed (Simon, 2011).



data Collection and Assessment of Non-Response Bias

The data were collected from Pakistan using a purposeful sampling technique, in which the survey
participants were selected according to the needs and requirements of the study (Shaikh & Karjaluoto, 20163).
For example, all those who owned a cell phone and had been using it for the previous six months were
considered and included in this survey. The data were collected using an online tool (the modified data
instrument was uploaded online using the Webropol application) and on-site data collection methodology
during an eight-week period that began in August 2014 (from 8/20/2014 to 10/18/2014). The data source
consists of 189 respondents. Following the standard criterion, we assess the nonresponse bias by comparing
the first 25% of survey respondents to the last 25%. Here we did not find any significant difference between
the two groups (p >0.05 level), which shows that nonresponse bias was not a problem.

Assessment of Common Method Bias

Common method bias (CMV) is a variance that is attributable to the measurement method rather than the
constructs (Podsakoff et al., 2003). The data for all the model variables came from the same respondents at
the same time; therefore, CMV might have influenced some of the hypothesized

Insert Table 2 here

Table 2. Construct indicators and loadings (n=189)

relationships in the structural model (Chang et al., 2010; Podsakoff et al., 2003). The common method bias
procedure involves a series of steps. First, we used single-factor statistical control test (Harman,1976) to
evaluate CMV. According to Podsakoff and Organ (1986), CMV is a problem if a single factor materializes
from the unrotated factor solution. A one-factor solution accounted for only 19.8% (<50%) of the overall
variance, which indicated that CMV bias was not likely to have affected the study’s findings. However, this
test has limitations (Kemery & Dunlap, 1986).

In addition to the Harman’s (1976), we modified the PLS model by linking a new second order factor
(termed the method construct) to the first order factors. The reanalysis yielded an average factor loading of
0.70 and the average variance explained by the common method factor was 0.01. This demonstrates that
common method bias did not pose any serious issue to our study.

RESULTS

The study sample of 189 participants consisted of 61.4% males and 38.6% females. Around half of the
respondents (50.8%) had a bachelor qualification, and approximately one-third (61.4%) were students.
More than 70% of the respondents maintained a regular bank account. About half of the survey respondents
(41.3%) had been using a cell phone for five years or more, while far fewer (2.6%) had used a cell phone
for less than one year. Demographic characteristics of the sample are presented in Table 3.

Assessment of the Measurement Model

The measurement model and the structural relationships were tested through partial least squares (PLS)
using the SmartPLS 3.0 (Ringle et al., 2015). PLS was a more suitable statistical technique for the analysis
due to a number of advantages: (1) its ability to simultaneously estimate complex

Insert Table 3 here
Table 3. Demographic characteristics of respondents (n=189)

models with multiple interaction effects, a large number of constructs and relationships; (2) it is less strict
with assumptions about the distribution of the data, and (3) it is ideal for a small sample size (Barclay et al.,



1995; Chin & Newsted, 1999; Hair et al., 2017). Factor loadings of 0.5 or more are considered acceptable
(Barclays et al., 1995). All factor loadings were greater than 0.7 except PR3 which had a loading of 0.616,
as shown in Table 2.

Convergent and discriminant Validity

We assess scale reliability as well as convergent and discriminant validity according to Fornell and Larcker’s
(1981). The convergent validity was assessed by the average variance extracted (AVE), where a value of
0.5 indicates an acceptable level (Fornell & Larcker, 1981). The AVE values ranged from 0.70 to 0.86 (see
Table 4), and all were above the acceptable value of 0.5. We also assess discriminant validity using Fornell
and Larcker’s (1981) criterion, which states that the square root of the AVE (diagonal values) should be
greater than the correlations among any given pair of constructs (see Table 5).

Assessment of the Structural Model

We estimated and evaluated the structural model by performing bootstrapping in SmartPLS3 application.
Tables 6 and 7 shows the results of the structural model.

H1 stated a positive association between PE and adoption INT. Results from the analysis of the dataset
did support the positive association between PE and adoption INT (B = 0.11, p > 0.05). H2, which stated a
positive association between PE and ATT, was weakly supported ( = 0.15, p < 0.10, one-tailed). EE effect
on PE (H3: B =0.66, p <0.001), ATT (H4: B = 0.38, p < 0.001), and INT (H5: p = 0.33, p < 0.001) were
supported, respectively. PR was found to have a weak negative association with ATT (p = -0.10, p < 0.10)
and insignificant association with INT (f = -0.06, p > 0.05). The effect of ATT on adoption INT was
supported (H6: p = 0.34, p < 0.001), which is consistent with the theory of planned behavior (Ajzen, 1985;
1991) and the technology acceptance model (Davis, 1989). The study found EE to be a strong driver of the
adoption process through its significant effect on PE,

Insert Table 4 here
Table 4. Composite reliability, Cronbach’s alpha and average variance extracted (n=189)

Insert Table 5 here
Table 5. Discriminant validity coefficients (n=189)

Insert Table 6 here

Table 6. Path coefficients, effect size and VIF

Insert Table 7 here
Table 7. Path coefficients, effect size andVIF

ATT, and INT. However, the role of risk remains unclear due to its weak and insignificant effects on both
ATT and INT, respectively. Notably, further tests through moderation were explored to uncover whether PR
and EE interact to influence the m-banking adoption process. We found support for the moderation role of
PR between EE and PE (H7a: p =0.11, p<0.05), ATT (H7b:  =0.20, p < 0.05), and INT (H7c: p =0.08, p
< 0.10). Figures 3, 4, and 5 show a simple slop graphical representation of the moderating role of PR. At
high levels of risk, EE enhance PE (see Figure 3), ATT (Figure 4) and INT (Figure 5). Despite the danger
posed by risk in the pre-adoption process, the ability to easily use the service has impact on consumers’
attitude, their perception of the usefulness of the service and consequently on their intention to adopt the



service.
Insert Fig. 3 here

Figure 3. Simple slope: Perceived risk as moderator between effort expectancy and performance expectancy

Insert Fig. 4 here

Figure 4. Simple slope: Perceived risk as moderator between effort expectancy and attitude

Insert Fig. 5 here

Figure 5. Simple slope: Perceived risk as moderator between effort expectancy and adoption intention

DISCUSSIONS AND IMPLICATIONS

Nine hypothetical relationships, which were based on a sample of 189 responses, were developed and
examined. More importantly, the role of EE as a strong driver of PE ($=0.66, ~=0.89), ATT ($=0.38,
2=0.11), and adoption INT ($=0.33, f2=0.10) as well as its significant interaction with PR highlighted the
unique role that EE plays in the innovation adoption process.

Non-Significant and weak Hypothetical Relationships

This study found no significant direct relationship between PE and adoption INT (H1). However, earlier
research by Lu et al. (2005) found a significant positive relationship between PE and INT to adopt mobile
Internet services in the USA. Similarly, Yu (2012) empirically demonstrated that, the greater the PE, the
greater was the individual INT to use m-banking in Taiwan.

For consumers in Pakistan, the effects of PR on their ATT and adoption INT were not of vital
importance when considering m-banking services, which implies that increasing risk in m-banking services
will not deter potential consumers from adopting m-banking. This finding contrasts with previous research
(Chen, 2008; Chen, 2013; Tan & Teo, 2000), which implied that bank customers largely perceive risk as a
major impediment to the adoption of m-banking services. Conversely, our finding correlated with the finding
recorded by Karjaluoto et al. (2014), which implied that bank customers perceive little risk related to mobile
devices and applications, and their perception of risk may have little to do with intention.

In our pre-adoption situation, it was expected that the people who were either unfamiliar or who had
little previous experience with digital services, such as m-banking, might not understand the significance
of PR; hence, the effect of PR on both ATT and adoption INT was insignificant. Nonetheless, the increasing
awareness of growing risks and security threats on digital channels may change the perceptions and attitudes
of consumers in developing countries; therefore, this finding

may not be considered as conclusive. Banking companies in Pakistan should continually alleviate PR
perceptions among both present and potential consumers and establish trust on emerging and new banking
channels to facilitate their adoption and prolonged use because PR is a key aspect of consumer behavior.

Unlike H1, we found a significant but weak direct relationship between PE and ATT in support of H2.
This relationship implies that, with increasing usefulness of m-banking services, consumer attitudes toward
its adoption will increase. This finding complements previous research on m-banking, where Liang (2016)
reported that the antecedents PE, EE, and facilitating conditions are strongly related to customers’ attitudes
toward use and intention to use m-banking services. In addition, because antecedent PE is akin to antecedent
perceived usefulness, Aboelmaged and Gebba (2013) found a significant relationship between perceived
usefulness and consumer ATT in m-banking services’ adoption in the United Arab Emirates.

Although we did not hypothesize the association between the demographic variables and the
endogenous variables (INT, ATT, PE, and EE), we found significant but weak associations between some of
the demographic and endogenous variables. For example, ATT (B= 0.07, t=1.28, p<0.10, one-tailed) and
adoption INT (B=-0.09, t=1.49, p<0.10, one-tailed) were found to be influenced by gender. Age had a



negative effect on ATT (B= -0.09, t=1.38, p<0.10, one-tailed), while level of education had a positive
influence on EE (= 0.09, t=1.28, p<0.10, one-tailed) and PE (= 0.13, t=2.85, p<0.05, two-tailed).

Significant Hypothetical Relationships

A significant direct relationship between EE and PE (H3) was found. This finding correlates with the
UTAUT, which states that EE positively affects PE (Venkatesh et al., 2003; Zhou et al., 2010). Other
significant relationships were found between EE and ATT (H4) and EE and adoption INT (H5). This means
that the ease of use of m-banking services is significant to both the successful implementation and user
adoption of these services by a wider population. This positive relationship has been validated in many studies,
irrespective of the demographic location. Nonetheless, Afshan and Sharif (2016) did not find a significant
relationship between PE and intention and EE and intention in mobile banking adoption in Pakistan.

Lin (2011) found similar relationships and reported that perceived relative advantage, ease of use (effort
expectancy), compatibility, competence, and integrity significantly influence ATT, which in turn leads to
behavioral INT to adopt m-banking services. In another study, PE and EE were found to be the main
determinants of behavioral INT in using m-banking services in Finland (Carlsson et al., 2006; Zhou et al.,
2010). Moreover, previous research (Park et al., 2007) has argued that EE (ease of use) has been found to be
a significant factor during the earlier stages of technology adoption, and people with lower education levels
are anticipated to be more sensitive to the perceived ease of use of a service because it presents a sort of
barrier to them (Szajna, 1996; Venkatesh & Morris, 2000). Another significant direct relationship was found
between ATT and adoption INT (H6). In the context of digital banking, several previous studies have
reported a positive significant relationship between ATT and INT. For instance, Suh and Han (2003) found
that ATT toward using Internet banking had a significant impact on behavioral INT. Lee (2009) found the
INT to use online banking to be positively affected by ATT. In the context of m-banking services, Pischel
et al. (2010) found a significant positive relationship between ATT and INT. Of much importance is the
significant contingent effect of perceived risk in the combined UTAUT and TPB model understudy.
Thus, under conditions of high risk, the ease of use (EE) of m-banking as an innovative service reduces the
negative perception of the risky nature of the service. From Tables 6 and 7 the interaction between EE and
PR (effort expectancy x perceived risk) shows a positive effect on the endogenous variable
(PE, ATT and INT).

Effort expectancy plays a unique role in the adoption of innovative banking services in a developing
country context: It is the strongest predictor of how adopters/users perceive the usefulness of the service and
its quality/performance expectations. EE also serves as a prelude to why would-be users may decide to adopt
a favorable ATT toward the service and/or adopt it. Finally, in the face of increasing threats to the adoption
of innovative technology and services posed by risk (although no significant association between PR and
ATT was found in the present study), the fact that consumers in developing countries find it easy to use the
service dampens the threat of risk. Alternatively, the idea of risk is linked with EE such that, if consumers
have problems or difficulty in using the service (probably because of its complexity), increasing levels of
risk perception may lead to unfavorable attitudes toward the service and eventually lead to a reduction in
adoption rates.

Theoretical and Managerial Implications

In terms of research/theoretical contributions, first, this study broadens the understanding of user adoption
of m-banking services in a developing country context. Second, this study developed a theoretical model
that examined the direct effects of PE and EE as well as the moderating effect of PR using variance-based
analytical techniques. The model should provide a useful conceptual understanding for the testing of similar
or modified frameworks to enhance our understanding of the interrelationships between the constructs
identified in this study (UTAUT and TPB key constructs and the moderator, perceived risk).

Third, this paper found a significant but weak negative effect of PR on ATT and an insignificant effect
on INT in a developing country, which verified the need for further research, especially in the context of
technology adoption, such as in the Internet, mobile money, andm-banking contexts. Fourth, the moderating
role of PR in the innovation/technology adoption process, which has often been overlooked in previous



research, was highlighted by this study. The effects of EE on PE, ATT, and INT are contingent on the level
of risk. Risk “‘enhances’’ the association between EE and PE, between EE and ATT, and between EE and
INT. Increased perceptions of risk, which pose a serious threat to m-banking services’ adoption, can thus be
counteracted by EE (ease of use) of the product/ service. The perception of risk level and how this influences
ATT is conditional on the ability of the user’s effort and his/her expectations of the product and/or service.
Finally, despite the threat of risk in the m-banking adoption process, a higher level of EE is an important
precursor of the innovation adoption process. This leads to our contribution in terms of the EE-PR
contingency model, which was empirically tested in this paper and yet requires further validation. Thus, the
inconclusiveness of the extant literature on the effect of risk in the adoption process can better be explained
by the EE-PR contingency model.

Among the managerial implications, first, this study provides valuable insight for both bank executives
and marketing professionals into consumers’ attitudes and intentions toward the adoption of m-banking
services, especially when considering that m-banking technology is among very few services that are
demanded by all customer segments, including the banked, underbanked, and unbanked populations.
Second, this study provides valuable input for the banking industry regarding how present and potential
consumers can be attracted to a new digital banking service and technology such as m-banking. Thisisvery
important especially in the backdrop of changing regulatory requirements that are forecasted to pose a huge
challenge to the diligently regulated banking sector. For instance, the promulgation of revised Payment
System Directives (known as PSD2) by the European Commission will require the banking industry to share
the account holder data with the non-banking entities such as FinTech (i.e., PayPal), Social Media companies
(i.e., Facebook) and so forth. This will legally allow the non-banking entities to develop and deploy the
payment services and applications thereby creating huge disruption as well as challenges for the banking
industry and the bank marketing executives. Third, in addition to these changing regulatory requirements,
it is also widely believed (e.g., Nganga & Mwachofi, 2013) that in most of the developing countries located
in Aisa, Latin America, and Africa, the technology adoption climate is highly problematic, characterized by
poor business, governance, and regulatory conditions, insufficient bank branch and ATM network, low
educational levels, and inappropriate infrastructure. The findings of this study provided valuable guidance
and input to the policy makers and bank managers in promoting as well as increasing the m-banking
adoption among the masses.

Fourth, banks, including credit unions, should regard m-banking services as an additional innovative
channel as well as a vehicle for generating new revenue sources. Under these circumstances, understanding
consumer adoption attitudes is paramount. Fifth, to increase the adoption ratio across different consumer
segments, financial institutions, including banks, credit unions, and microfinance institutions, should create
comprehensive financial education and awareness programs that facilitate as well as educate consumers on
how to activate, adopt, access, and use innovative banking services, such as m-banking. In a developing
country with a low literacy rate, this awareness program should be a major bank marketing strategy.

Sixth, the adoption and use of innovative and more convenient banking channels, including m-banking
services and technology, such as downloadable applications, in several countries will probably precipitate
increased use of these services and technologies and decreased use of physical channels. Therefore, banking
companies should channel their time and money toward improving digital channel security and ease of use.

Finally, practices should also incorporate demographics in the EE-PR model. An integration of
demographic factors with various levels of risk perceptions can be useful in the development of consumer
and potential customer risk profiles for the financial services industry. Consumers who have high-risk
perceptions of services pose a challenge to the adoption of new processes and must therefore be
appropriately segmented, targeted, and assisted.

Limitations and Future Research directions

The current study has certain limitations; therefore, interpretation of the findings should not be done without
consideration for these limitations as well as the context. M-banking has become an important channel for the
delivery of financial services to the unbanked, underbanked, and previously neglected customer segments,
such as those at the base of the pyramid. The adoption of m-banking services in developing/emerging
economies is relatively new to information systems (IS) researchers. This paper seeks to instigate further



studies in contexts other than the one explored here: m-banking. For instance, more studies are required in
the broader context of mobile payments, which is considered a close variant of m-banking and have recently
been quite popular in developed markets. Research targeted toward the so-called “bottom of the pyramid”
consumers would also help elucidate how mobile payments stimulate financial inclusion and economic
activities in emerging markets and, therefore, recommended.

Further research in the area of m-banking could employ longitudinal studies to explore the dynamics
of m-banking adoption in these contexts. The goal of this paper was not to generalize its findings due to the
use of a single country context and a limited sample size, which primarily included students (61%). Further
studies that use multiple country contexts and large representative samples will further enhance our
understanding of m-banking in emerging markets.

Regarding the research methodology, traditional survey methodology has been used widely in previous
studies (e.g., Oliveira et al., 2016; Shaikh & Karjaluoto, 2015) to examine both m-banking service adoption
and usage. However, this type of survey methodology is considered weak when it comes to establishing
causal relationships among the variables. Therefore, future research may consider the use of other research
methodologies, such as experiments, to examine the direction of causal effects among the key variables in
the context of m-banking adoption (Hepola et al., 2016).

In addition to smartphones, wearables, such as smart watches, are considered a technology trend that
will change the mobile world in the next few years because consumers’ recognition of smartwatches is
increasing (Jung et al., 2016). Hence, future research must examine the influence that these wearables exert
on consumer attitudes and behaviors when adopting and using the devices to conduct tangible transactions
and as a notification tool.
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Table 1

Summary of prior research examining ‘perceived risk’ in the context of m-banking services adoption.

Citation Location Major Finding

Lin (2011) Taiwan Perceived relative advantage; Ease of use; compatibility; competence; and integrity significantly influence
attitude, which in turn lead to behavioral intention to adopt (or continue usage) m-banking services.

Akturan and Tezcan Turkey Perceived usefulness; perceived social risk; perceived performance risk; and perceived benefit directly affect

(2012) attitudes towards m-banking, and that attitude is the major determinant of m-banking adoption intention.

Zhou et al. (2010) China Performance expectancy, task technology fit, social influence, and facilitating conditions have significant effects
on user adoption of m-banking services. In addition, this study found a significant effect of task technology fit on
performance expectancy.

Glavee-Geo et al. (2017)  Pakistan Positive relationship found between perceived behavioral control and attitudes toward m-banking adoption
intentions.

Riquelme and Rios Singapore Usefulness, social norms and social risk are the factors that influence the intention to adopt m-banking services.

(2010)

Hanafizadeh et al. (2014) Iran Perceived usefulness; ease of use; need for interaction; perceived risk; perceived cost; compatibility with life
style; trust; and credibility significant effect the adoption of m-banking services.

Cheah et al. (2011) Malaysia Perceived usefulness, perceived ease of use, relative advantages and personal innovativeness were found
positively related with the intention to adopt m-banking services. However, social norms were the only factor
found insignificant. Perceived risk was negatively associated with the m-banking adoption.

Mehrad and Mohammadi  Iran Word of mouth was found to be the main factor affecting consumer attitudes toward the use of m-banking

(2016) services.

Oliveira et al. (2014) Portugal Facilitating conditions and behavioral intentions directly influence m-banking services adoption. Initial trust,
performance expectancy, technology characteristics, and task technology fit have total effect on consumer
behavioral intention.

Yu (2012) Taiwan Social influence, perceived financial cost, performance expectancy, and perceived credibility significantly
influenced individual intention to adopt mobile banking services.

Al-Jabri and Sohail Saudi Arabia  Relative advantage, compatibility, and observability have positive impact on m-banking adoption. Perceived risk

(2012) has a negative impact on m-banking adoption.

Shaikh and Karjaluoto Literature Compatibility (with lifestyle and device), perceived usefulness, and attitude are the most significant drivers of

(2015). review intentions to adopt m-banking services in developed and developing countries.




Table 2

Construct, indicators and loadings (n=189).

Construct/source Indicators M SD Loadings
Adoption intention I would use m-banking for my banking needs (INT1). 5.62 1.223  0.924***
Cheng et al. (2006). Using m-banking for handling my banking transactions is something | would do (INT2). 5.62 1.109  0.933***
I can see myself using m-banking for handling my banking transactions (INT3). 5.74 1.244  0.923***
Attitude Using m-banking would be a good/bad idea (ATT1). 5.50 1.198  0.855***
Cheng et al. (2006). Using m-banking would be a foolish/wise idea (ATT2). 5.12 1.629  0.750***
| dislike/like the idea of using m-banking (ATT3). 5.48 1.457  0.856***
Using m-banking would be unpleasant/pleasant (ATT4). 5.47 1.335  0.874***
Effort Expectancy Learning to operate m-banking would be easy for me (EE1). 5.48 1.340  0.832***
Zhou et al. (2010) I would find it easy to get m-banking to do what | want it to do (EE2). 5.35 1.232  0.835***
My interaction with m-banking would be clear and understandable (EE3). 531 1.350 0.874***
I would find m-banking to be flexible to interact with (EE4). 5.31 1.310  0.877***
It would be easy for me to become skilled at using m-banking (EE5). 5.57 1.222  0.862***
I would find m-banking easy to use (EE6). 5.47 1.295  0.814***
Perceived risk The decision of whether to use m-banking services is risky (PR1). 3.53 1.664  0.950***
Karjaluoto et al. Using m-banking services puts my privacy at risk (PR2). Reversed. 3.23 1576  0.814***
(2014). Compared with other banking channels, such as the internet, m-banking has more uncertainties 3.60 1.641 0.616***
(PR3). 3.42 1.687  0.886***
In general, | believe using an m-banking service is risky (PR4).
Performance I think that using m-banking would enable me to accomplish my tasks more quickly (PE1). 5.65 1.485  0.871***
expectancy I think that using m-banking would make it easier for me to carry out my tasks (PE2). 5.53 1.371  0.894***
Zhou et al. (2010) I think m-banking is useful (PE3). 5.83 1.274  0.843***
Overall, | think using m-banking is advantageous (PE4). 5.76 1235  0.841***




Table 3
Demographic characteristics of respondents (n=189).

Demographic Characteristics Category Frequency Percent
Gender
Male 116 61.4
Female 73 38.6
Age
18-25 97 51.3
26-30 40 21.2
31-40 19 10.0
41-50 21 11.1
51-60 9 4.8
> 61 3 1.6
Highest level of education
College 40 21.2
Bachelor 96 50.8
Master 53 28.0
Current employment status
Student 116 61.4
Employed 54 28.6
Entrepreneur 17 9.0
Unemployed 2 1.0
Cell phone usage experience of
(no. of years)
<1 5 2.6
>1 9 4.8
>2 21 11.1
>3 42 22.2
>4 34 18.0

>5 78 41.3




Table 4
Composite reliability, Cronbach’s alpha and Average variance extracted (n=189).

Composite reliability Cronbach’s Alpha Average variance extracted (AVE)

Adoption intention 0.95 0.92 0.86
Attitude 0.90 0.86 0.70
Effort expectancy 0.94 0.92 0.72
Perceived risk 0.91 0.89 0.72

Performance expectancy 0.92 0.89 0.75




Table 5
Discriminant validity coefficients (n=189).

1 2 3 4 5 6 7 8 9 10
Account holder (1) 1
Age (2) 0.20 1
Adoption intention (3) -0.02 0.08 0.93
Attitude (4) -0.01 -0.04 0.60 0.84
Usage experience (5) 0.03 -0.03 0.06 0.07 1
Education (6) 0.13 0.21 0.11 0.03 0.04 1
Effort expectancy (7) -0.02 0.12 0.62 0.53 0.07 0.11 0.85
Gender (8) 0.06 -0.14 -0.05 0.09 0.01 0.03 0.01 1
Perceived risk (9) 0.13 -0.13 -0.07 -0.06 0.10 0.02 0.00 -0.01 0.85
Performance expectancy (10) 0.01 -0.03 0.55 0.50 0.06 0.17 0.70 -0.01 -0.04 0.86

Bold numbers on the diagonal shows the square root of the AVE. Numbers below the diagonal represent the construct correlations.



Table 6
Path coefficients, effect size and VIF.

Criterion Predictor B t-value# Effect size VIF
()
Performance expectancy Gender -0.05 0.96 0.01 1.04
R2=0.55 Education 0.13 2.85** 0.04 1.07
Usage experience 0.00 0.01 - 1.02
Age -0.17 3.37*** 0.06 1.16
Account holder 0.07 1.30* 0.01 1.10
Effort expectancy 0.66 12.20%** 0.89 1.09
Perceived risk -0.10 1.57* 0.02 1.09
Effort expectancy x Perceived risk 0.16 2.13** 0.07 1.10
Effort expectancy Gender 0.02 0.30 - 1.03
R?=0.03 Education 0.09 1.28* 0.01 1.06
Usage experience 0.07 0.85 - 1.01
Age 0.12 1.55* 0.01 1.14
Account holder -0.06 0.80 - 1.08
Perceived risk 0.01 0.11 - 1.06

Note: # Based on 1000 bootstrapping samples; Effect size of less than 0.01 are not shown
*** p<0.001, ** p<0.05 (two-tailed), * p<0.10 (one-tailed)



Table 7

Path coefficients, effect size and VIF.

Criterion Predictor B t-value# Effect size VIF
()
Attitude Gender 0.07 1.28* 0.01 1.04
R?=0.38 Education -0.02 0.34 - 1.11
Usage experience 0.03 0.52 - 1.02
Age -0.09 1.38* 0.01 1.12
Account holder 0.04 0.61 - 111
Performance expectancy 0.15 1.45* 0.02 2.23
Effort expectancy 0.38 3.68*** 0.11 2.06
Perceived risk -0.10 1.51* 0.02 111
Effort expectancy x Perceived risk 0.20 2.90** 0.07 1.18
Adoption intention Gender -0.09 1.49* 0.01 1.05
R?=0.52 Education 0.04 0.85 - 111
Usage experience 0.01 0.12 - 1.02
Age 0.03 0.61 - 1.24
Account holder -0.01 0.09 - 111
Performance expectancy 0.11 1.19 0.01 2.27
Effort expectancy 0.33 4 53*** 0.10 2.29
Attitude 0.34 5.48*** 0.15 1.61
Perceived risk -0.06 0.93 0.01 1.13
Effort expectancy x Perceived risk 0.08 1.33* 0.01 1.27

Note: # Based on 1000 bootstrapping samples; Effect size of less than 0.01 are not shown

*** p<0.001, ** p<0.05 (two-tailed), * p<0.10 (one-tailed)



