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Abstract

The remarkable advances of mobile technologies and the prevalence of mobile devices have profoundly
transformed telephony systems. They provide functionalities which surpass telephony needs, and which
motivate the development of value-added mobile services and functions. The literature highlights the fact
that mobile transactions (m-transactions) are one of the most critical incentives for successful mobile
commerce (m-commerce). However, the successfulness of m-transaction systems in Saudi Arabia requires a
strong acceptance of consumers. The importance of this study is accentuated by the fact that mobile
commerce and its services are still in their infancy and there is still an apparent lack of acceptance of
mobile transactions amongst Saudi users. This study will investigate the acceptance of using m-transaction
by applying Technology Acceptance Model (TAM) which one of the well-established models in addressing
technology acceptance by surveying more than 1000 Saudi users.
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Introduction

The recent literature highlights the fact that m-transactions are one of the most critical incentives for
successful mobile commerce (Bamasak, 2011; C. Kim, Mirusmonov, & Lee, 2010; Yang, Lu, Gupta, Cao,
& Zhang, 2012). However, for m-transaction systems in Saudi Arabia to be successful, consumers and
relevant stakeholders, including private and public organisations, need to accept its usage (Bamasak, 2011;
C. Kim et al., 2010). Jin, Ji, and Liu (2014) highlighted in their research the importance of the
user/customer opinions in a market-driven IT product (e.g. m-transaction). The customer’s views and
opinions should be considered in prioritising the engineering characteristics of that IT innovation, however,
the problem is “these reviews are often neglected and are seldom utilised directly by designers.” (Jin et al.,
2014). Furthermore, Liu, Jin, Ji, Harding, and Fung (2013) stated that “the valuable voice of the customer,
benefit consumers and product designers”. Various factors from different angles may hinder consumers’
use of this new technology. For example, the degree to which consumers find using m-transactions is easy
to use, and their perception of usefulness of that technology, may influence their intentions to use it.
Companies and organisations that intend to do business via mobile devices should consider the impact of
the different factors that concern consumers and may significantly affect their use and acceptance of their
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services. With respect to mobile commerce, consumer adoption behaviour is still emerging (Wei, Xinyan,
& Yue, 2011). Therefore, this research contributes to the study of this complex and challenging issue by
investigating, extracting and analysing the needs, preferences, and expectations of consumers within the
Saudi context.

This study will exclusively focus on Saudi Arabia, which can be considered as a perfect marketplace for
electronic shopping activities amongst the developing countries in the Middle East region. The Saudi
government has made distinctive efforts and achievements in order to keep pace with development and
adoption of advanced technologies. Also the Saudi government has paid growing attention to the pursuit of
electronic shopping systems to support national, regional and international businesses (Sait, Al-Tawil, &
Hussain, 2004). In summary, the importance of this study comes from different aspects: there is an
optimistic future for m-transactions in Saudi Arabia (M. Algahtani, Al-Badi, & Mayhew, 2012; Bamasak,
2011); mobile payments are predicted to replace cash and credit cards by 2020 (Smith & Rainie, 2012);
electronic transaction penetration and adoption in Saudi Arabia are still under-served markets compared to
other regional markets (Aleid, Rogerson, & Fairweather, 2009; AlGhamdi, Drew, & Al-Ghaith, 2011,
Orloff, 2012); the success of m-transaction systems requires consumers’ acceptance (Liu, Jin, et al., 2013;
Mallat, 2007) which also strongly applies in Saudi Arabia (M. Algahtani, Al-Badi, & Mayhew, 2014;
Mohammed A. Algahtani & Mayhew, 2014; Bamasak, 2011); there is limited published research which
explores the antecedent factors and which captures the adoption/acceptance of m-transactions from the
customers’ perspective (Dai & Palvia, 2009; Mallat, 2007) and even fewer in Saudi Arabia (M. Algahtani
et al., 2014); and mobile commerce is still in its early stage in developing countries, and therefore m-
transactions are also in their infancy phase and need more thorough investigation (Dai & Palvia, 2009;
Yang et al., 2012).

Literature Review

The literature has highlighted the importance of considering the user’s perception and feedback in
developing an IT innovation (Arastehfar, Liu, & Lu, 2014; Bamasak, 2011; Liu, Lim, & Lee, 2013; Liu,
Setchi, Tseng, & Wang, 2012). Furthermore, Arastehfar et al. (2014) emphasize the significant role of
customers’ opinion and feedback in the early design stage of market-driven IT product design. As the
provision of m-transactions to customers may provide great advantages to any electronic commerce
organization, the acceptance and subjects relating to appropriate mobile payment usage are of critical
importance (Au & Kauffman, 2008; C. Kim et al., 2010; Mallat, 2007; Ondrus & Pigneur, 2006). Mobile
users’ intentions to use m-transactions is of particular interest to researchers and practitioners alike, since
several of the stakeholders (e.g. financial institutions, trusted third parties, payment service providers, and
systems, software and supporting service providers) can benefit significantly from acquiring a better
understanding of the key factors underlying mobile users’ intentions to use (Dahlberg, Mallat, & O6rni,
2003; Lim, 2008; Ondrus & Pigneur, 2006).

Kim et al. (2010) define an m-transaction as “any payment in which a mobile device is utilized to initiate,
authorize, and confirm a commercial transaction”. In their study they try to examine the factors influencing
the intention to use m-transactions. After reviewing the literature regarding mobile payment services, and
analyzing the effects of m-transaction system characteristics and consumer-centric factors on m-transaction
usage across different types of m-transaction consumers, they used the Technology Acceptance Model
(TAM) as a base to propose an m-transaction research model which, in addition to TAM, contains two
consumer-centric factors (i.e. personal innovativeness and m-payment knowledge) and four m-transaction
system characteristics (i.e. mobility, reachability, compatibility, and convenience). Their results show that
the strongest predictors of the intention to use m-transactions are ‘perceived ease of use’ and ‘perceived
usefulness’.

While developed countries have harnessed and adopted electronic payments (electronic commerce),
developing countries are not yet fully adapted to its adoption (M. Algahtani et al., 2012). Considering
users’ opinion and reviews is crucial in developing any IT innovation (Liu, Jin, et al., 2013) as their needs,
expectations and satisfaction should be met (Arastehfar et al., 2014). The importance of this study
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accentuated by the fact that mobile commerce and its services are still in their infancy (Wei et al., 2011),
that there is little research addressing the acceptance of m-transactions from the user’s perspective
(Mohammed Algahtani, AIRoobaea, & Mayhew, 2014; Dahlberg, Mallat, Ondrus, & Zmijewska, 2008; Dai
& Palvia, 2009; Huang, Liu, & Wang, 2007; Schierz, Schilke, & Wirtz, 2010; Wei et al., 2011) and that
there has been even less investigation of this issue in Saudi Arabia (Bamasak, 2011); the identification of
factors that influence m-transaction adoption has significant value because m-transaction is likely to have a
strong influence on business activities, consumer behavior, as well as national and global markets (Au &
Kauffman, 2008; Dai & Palvia, 2009; C. Kim et al., 2010). There is still an apparent lack of acceptance of
m-transaction services amongst consumers (Schierz et al., 2010); and the success of m-transaction systems
in Saudi Arabia depends on its strong acceptance by mobile users and the interest to invest from both the
public and private stakeholders of the mobile technology (Bamasak, 2011) With regards to other research
concerning m-transactions in different countries, the researchers have summarized a number of studies as
follows in Table 1:

Table 1: A number of m-transaction research findings

Research Purpose

Methods Used

Theory/
Constructs Used

Results/Finding

(Oztiirk & | TO Investigate mobile | Usability test, with a | Think aloud, eye-tracking and | Significant mobile
R 51| Usability in mobile sample of 11 Turkish |video recording. usability problems.
1Zvanogilly <y ivate shopping' senior year university
2013) | applications. students.
Identifying the Online survey. Social influence; personal Behavioural beliefs in
determinants of pre- 639 respondents (483 |innovativeness; perceived risk; |combination with social
(Yang et adoption of mobile potential adopters + | perceived fee; compatibility; influences and personal
payment (pre-adoption | 156 adopters relative advantage = traits are all important
al,, 2012) | 5ng post-adoptlong. behavioural intention to adopt. |determinants for mobile
pa;o/lment services adoption
and use.
(Oztiirk & | TO Investigate mobile | Usability test, with a ] ]
R 51 usability in mobile sample of 11 Turkish | Think aloud, eye-tracking and | Significant mobile
1ZVanogi, «,rivate shopping' senior year university | video recording. usability problems.
ate. yp
2013) | applications. students.
To identify the ; i fe
determinas of pre- B e
adoption of mobile Online survey 639 s influences and personal
payment services and Social influence; personal traits are all important
explore the temporal respondents (483 | jnnovativeness; perceived risk; - P :
(Yang et : . ; . it determinants for mobile
evolution of these potential adopters + | perceived fee; compatibility; avment services adontion
al., 2012) | determinants between 156 adopter relative advantage = gn%j/ use. However thgir
the pre-adoption and adopters) | penavioural intention to adopt. |¢ : y
) impact on behavioural
ost-adoption stages intention vary across
rom a holistic different stages
perspective. ges.
To investigate the Distributed survey Security; unauthorized use of | Security of m_-p%yments
(Bamasak, | consumers’ acceptance phone to make purchase; and unauthorised use of
2011) |of mobile payment in 200 respondents who | complexity; and limited amount | mobile phones are the
KSA. Srs% rT?Ob”e phone of money per transaction. greatest concerns.
Most existing research
studied consumer adoption;
TAM is the theory most
used in consumer adoption;
To review prior Conducting an the majority of adoptive
. literature on mobile exhaustive and ) factors are characteristics
(Wei et al.,| commerce, analyse the |systematic electronic |Research subjects; research of (mobile commerce
2011) |various adoptive factors,|search of 59 articles |theory; and adoptive factors. service provider, mobile

and suggest future
research direction.

(23 Chinese and 36
English).

commerce merchants,
mobile commerce
consumer, and the
enwron_ment%; consumer
perception of features of
mobile commerce.
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Theory/

Constructs Used RIS Y

Research Purpose Methods Used

Extended Technology
Acceptance Model ?TAM):_
Distributed survey + |perceived usefulness; perceived

) email surve ease of use; two consumer- The strongest predictors of
(C. Kim et To examine the factors Yy centric factors (i.e. personal the intention to use m-
: influencing the intention innovativeness and m-payment |payments are both
al., 2010) | to use mobile payment | 269 respondents who knowledﬂe) and four m-payment| perceived ease of use and
have experience of | system characteristics (i.e. perceived usefulness.

mobile payments. mobility, reachability,
compatibility, and convenience)
=> intention to use m-payments.

Research Methodology

The variables in the developed framework were latent and could not be measured directly (Hair Jr, Hult,
Ringle, & Sarstedt, 2014). Thus, a set of measurement indicators was generated to operationalize each
construct, using existing indicators from previous studies when available, or adapting them if necessary. All
constructs were measured reflectively. Each of the indicators was measured using a 7-point Likert-scale.
These interval scales ranged from 1 — strongly disagree, 2 — disagree, 3 — disagree somewhat, 4 — not
applicable, 5 — agree somewhat, 6 — agree, and 7 — strongly agree. The survey data, with regards to
demographics and descriptive data, was primarily measured using nominal scales.

The researcher recruited the users from different locations in different public and private organizations
located in Saudi major cities (e.g. Riyadh, Jeddah, Dammam and Khobar) as well as hosting the
questionnaire online. The collected surveys were 1008 including paper-based and online-based.

Using the empirical data from the distributed questionnaires, the measurement properties were assessed and
hypotheses were verified using the Partial Least Squares Structural Equation Modelling (PLS-SEM)
approach (Chin, 1998a; Wold, 1982). The PLS-SEM approach has enjoyed steady popularity as a key
multivariate analysis method in management information system (MIS) research (D. Gefen, Rigdon, &
Straub, 2011; Ringle, Sarstedt, & Straub, 2012). Structural equation models (SEM) allow both exploratory
and confirmatory modelling, meaning that they are suited to both theory development and theory testing.
Confirmatory modelling usually starts with a hypothesis that is represented in a causal model. The concepts
used in the model should then be operationalized to allow testing of the relationships between the concepts.
The model is tested against the obtained measurement data to identify how well the model fits the data. The
causal assumptions embedded in the model frequently have falsifiable implications which can be tested
against the data. (Bollen, 1998).

This approach (PLS-SEM) was chosen for the data analysis since, compared to covariance-based
approaches, it is advantageous when the research model has a large numbers of indicators and relatively
complex, the measures are not well established, and/or the relationships between the indicators and latent
variables may need be modelled in different modes (e.g. formative and reflective measures) (Chin &
Newsted, 1999; Fornell & Bookstein, 1982; Urbach, Smolnik, & Riempp, 2010). Furthermore, PLS may be
better suited as it has fewer demands with regards to sample size and residual distributions (Fornell &
Bookstein, 1982; David Gefen, Straub, & Boudreau, 2000; Ringle et al., 2012; Urbach et al., 2010). The
software package SmartPLS 3.0 (Ringle, Wende, & Becker, 2014) was used for the statistical calculations.
A PLS path model consists of two elements.

First, there is a structural model (also called the inner model in the context of PLS-SEM) that represents the
relationships (paths) between the constructs. Second, there are the measurement models (also referred to as
the outer models in PLS-SEM) of the constructs that display the relationships between the constructs and
the indicator variables. In general there two types of measurement models: one for the exogenous latent
variables (i.e. those constructs that explain other constructs in the model) and one for the endogenous latent
variables (i.e. those constructs that are being explained in the model) (Hair Jr et al., 2014).
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Theoretical Framework

Technology Acceptance Model (TAM): this study integrates Davis’ Technology Acceptance Model as one
of its cornerstones, owing to the fact that it is well-established and has been extensively used in research on
information technology acceptance. TAM was developed from the Theory of Reasoned Action (TRA) by
social psychologists (Fishbein & Ajzen, 1975), which is a well-constructed model that has been used
broadly to predict and explain human behaviour in various domains (Fishbein & Ajzen, 1975). Davis
(1986) introduced the TAM to explain computer or any technology-based usage behaviour (F. Davis, 1989;
Fred D. Davis, 1986). A large number of studies in different time scales have highlighted the powerful
capability/usefulness of TAM to explain technology usage and it has been implemented to measure the
acceptance/intention-to-use behaviour of information technology from different perspectives. Two recently
conducted studies by two researchers with a wide experience in information technology (IT)
acceptance/adoption show the wide use and implementation of TAM. First is a study conducted by
Venkatesh, which is one of the most cited studies in this field. Venkatesh developed the original TAM to
derive the Technology Acceptance Model 2 (TAM2) (Venkatesh & Davis, 2000); the Unified Theory of
Acceptance and Use of Technology (UTAUT) (Venkatesh, Morris, Davis, & Davis, 2003); and the
Technology Acceptance Model 3 (TAM3) (Venkatesh & Bala, 2008). The latter stated clearly that “The
most widely employed model of IT adoption and use is the technology acceptance model (TAM) that has
been shown to be highly predictive of IT adoption and use” (Venkatesh & Bala, 2008). The other study
conducted a comprehensive literature review of TAM from a bibliometric perspective (Chang, Chou, &
Yang, 2010). They searched relevant articles such as reviews, proceeding papers, editorial materials,
corrections, and meeting abstracts from 1956 to 2009, using the keyword of “technology acceptance
model” in different databases. They found a sum of 689 papers whose topic was related to “technology
acceptance model” from 1991 to 2009. Their findings can be summarized in two statements: (1) the
technology acceptance model literature shows that TAM has had a steady growth, as well as an increase in
the number of citations; and (2) it is generally considered as the most significant theory (Chang et al.,
2010). This justifies the suitability of TAM for studies in mobile technology acceptance.

Perceived
usefulness
(PU)

Behavioural
Attitude towards o] b9 & §V|oura Actual
intention to use

using (AT) 2 (81l System use
Perceived
ease of use

(PEOU)

b 4
b 4

Figure 1: Technology Acceptance Model (TAM) (F.D. Davis, Bagozzi, & Warshaw, 1989).

The following sections will explain the main sections of TAM’s main constructs (i.e. intention to sue,
usefulness and ease of use) and their items that used in this research. These factors will be discussed within
the context of m-transaction.

Intention to Use Mobile Transactions

Researchers have long been studying individuals adopting new information technology through several
streams of research. One stream focuses on individual acceptance of new technology, using intention to use
as a dependent variable (Compeau & Higgins, 1995; F.D. Davis et al., 1989; V. Venkatesh et al., 2003).
This stream should make unique contributions to the knowledge and to the literature on users’ acceptance
of new technology (Venkatesh & Bala, 2008; V. Venkatesh et al., 2003). Furthermore, taking into account
the competing models, which resulted from the research on information technology (IT) acceptance,
Venkatesh et al. (2003) reviewed eight prominent models: “the theory of reasoned action”, “the technology

5

ISSN: 2308-7056 Algahtani & Mayhew (2015) 95



www.irbas.academyirmbr.com August 2015

International Review of Basic and Applied Sciences Vol. 3 Issue.8

CEINT3

acceptance model”, “the motivational model”, “the theory of planned behaviour”, “a model combining the
technology acceptance model and the theory of planned behaviour”, “the model of PC utilization”, “the
innovation diffusion theory” and “the social cognitive theory”, to formulate a unified model that integrates
elements across these eight models and which also uses intention to use as a dependent variable (V.
Venkatesh et al., 2003). On the other hand, scholars have also used intention to use as a dependent variable
to determine the acceptance of mobile applications and transactions (C. Kim et al., 2010; Nysveen,
Pedersen, & Thorbjgrnsen, 2005; Wu & Wang, 2005; Yang et al., 2012). The role of intention as a
predictor of behavior has a great impact and is well-established within research. Therefore, this research
employs the Intention to Use Mobile Transaction as a key dependent variable in the theoretical models to
capture (conceptualize) the acceptance of using mobile transactions. The table below shows the items used
to measure this construct with its reliability (Cronbach’s Alpha). The following Table 2 summarizes the
construct’s operationalized items (measurements), source, and their reliability.

Table 2: Intention to Use Measurements, Sources and Reliability.

Items (measurements) CmA';gﬁ;h’s

U1 Assuming | have access to the mobile transaction, | intend to use it.

U2 Given that .I have access to the mobile transaction, | predict that | > 0.820
would use it.

U3 I am likely to use mobile transaction in the near future.

Sources: (Venkatesh & Davis, 2000; Yang et al., 2012).

Perceived Ease of Use

Davis (1986) defined the perceived ease of use as “the degree to which an individual believes that using a
particular system would be free of physical and mental effort.” Another definition in a later study was “the
degree to which the prospective user expects the target system to be free of effort.”(F.D. Davis et al., 1989).
Perceived ease of use plays an important role in the user’s intention to use of mobile technologies. Its
importance relies on the fact that, in addition to its high ability to have an impact on the intention to use, it
has a significant direct effect on perceived usefulness as well (Fred D. Davis, 1986; C. Kim et al., 2010).
Likewise, the construct complexity of Diffusion of Innovation (DOI) theory has a similar role and effect on
the perceived ease of use from the Technology Acceptance Model (TAM) theory. Rogers (2003) defined
complexity as “the degree to which an innovation is perceived as difficult to understand and use”. This
definition, similarly to perceived ease of use, refers to the individual’s perception of whether using the new
technology is cognitively and physically easy and requires a low level of effort. Consequently, perceived
ease of use of TAM is similar to the complexity of DOI (Chen & Adams, 2005; Mallat, Rossi, Tuunainen,
& O6rni, 2009; Wu & Wang, 2005). Kim et al. (2010) stated in their study, within the context of perceived
ease of use, that to avoid the underutilization of m-payment systems, m-payments must be both easy to
learn and easy to use. Therefore, this study included the perceived ease of use as one of the measurements
of m-transactions intention to use.

From the IT perspective, ease of use reflects a user’s overall perception of the usability of interacting with
an IT artefact (Vance, Elie-Dit-Cosaque, & Straub, 2008). Despite the growing interest in m-commerce
platforms, the poor usability of mobile sites and applications for commercial activities is a prominent major
obstacle to the adoption of mobile solutions (Mohammed A Algahtani, Alhadreti, AIRoobaea, & Mayhew,
2015). “Such difficulty discourages users from accessing mobile Internet sites,” (Matthew, 2014).
Furthermore, Min and Li (2009) highlighted the importance of usability as a factor for adopting mobile
commerce; their study in China confirmed that usability is crucial to consumers’ use of mobile transactions.
Buranatrived and Vickers (2002) revealed that usability acts as a second barrier, after security, to the
acceptance of m-commerce. Venkatesh, Ramesh, and Massey (2003) in the USA also investigated the
usability of mobile sites, identifying it as a significant requirement for successful m-commerce
applications. Furthermore, they emphasised that the usability of Internet-based commercial sites on the
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traditional Personal Computer (PC) should not necessarily be equated directly with m-commerce and thus,
special attention should be paid to m-commerce usability. Their study, based on surveys of mobile Internet
users, concluded that usability is the biggest source of frustration for consumers. The important aspects are
“Simplicity and Usability: The m-payment application must be user friendly with little or no learning curve
to the customer” (Goyal, Pandey, & Batra, 2012). Therefore, it is anticipated that ease of use should have
an effect on the perceptions of usefulness and intention to use of m-transactions in Saudi Arabia, and thus,
the alternative hypotheses can be formulated as below. The construct ease of use operationalizing items
(measurements), source and reliability are illustrated in Table 3 below:

Hal: There is a significant relationship between ease of use and usefulness of m-transactions.

Ha2: There is a significant relationship between ease of use and intention to use m-transactions in Saudi
Arabia.

Table 3: Ease of Use Measurements, Sources and Reliability.

Items (measurements) Cronbach’s
Alpha
EU1 Interacting with the mobile transaction does not
require a lot of my mental effort.
EU2 | find the mobile transaction to be easy to use. 0.800

I find it easy to get the mobile transaction to do
what | want it to do.
Source: (Venkatesh & Bala, 2008; Venkatesh & Davis, 2000).

EU3

Perceived Usefulness

According to Davis (1986) perceived usefulness can be defined as “the degree to which an individual
believes that using a particular system would enhance his or her job performance” and “as the prospective
user's subjective probability that using a specific application system will increase his or her job
performance within an organisational context” (F.D. Davis et al., 1989). With regards to the intention to use
any technology-based device, software or concept, research has highlighted the importance of perceived
usefulness to adopting or accepting that technology. Furthermore, the user’s intention to use an information
technology is predicated, to a large degree, on his/her perceived usefulness of the system (F.D. Davis et al.,
1989; C. Kim et al., 2010).

Furthermore, the theory of Diffusion of Innovation possesses a construct which corresponds with perceived
usefulness of TAM. This construct is Relative Advantage which can be defined as “the degree to which an
innovation is perceived as better than the idea it supersedes” (Rogers, 2003). In other words, the degree to
which an individual perceives that using a new idea/technology will be better and will result in a more
beneficial performance.

Accordingly, the definition of Relative Advantage of DOI is applicable to the definition of perceived
usefulness of TAM (Chen & Adams, 2005; Mallat et al., 2009; Wu & Wang, 2005). Users will use m-
transaction when they find the system to be useful for his/her transaction needs or financial issues.
Therefore, usefulness can be expected to have an effect on the perceptions of intention to use of m-
transaction in Saudi Arabia, and thus, the alternative hypothesis can be formulated as below. The construct
usefulness operationalizing items (measurements), sources and reliability are illustrated in Table 4 below.

Hg: There is a significant relationship between usefulness and intention to use m-transactions in Saudi
Arabia.
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Table 4: Usefulness Measurements, Sources and Reliability.

Cronbac
Items (measurements) h’s
Alpha
Mobile transaction has more advantages than internet or off-
USF1 . . > X
line payment because services are not limited by location.
Mobile transaction is more convenient than internet or offline
USF2 0.846
payment.
USF3 Mobile transaction is more efficient than internet or off-line
payment.
USF4 Mobile transaction is more effective than internet or offline
payment in managing a payment account.
Source: (D. J. Kim, Ferrin, & Rao, 2009; Yang et al., 2012)

Analysis, Results and Discussion

The conceptualized research constructs or the framework underlying assumptions were empirically tested
via two main analysis. The two main analyses include: measurement analysis and structural analysis (Hair
Jr et al., 2014). These consist of a systematic application for the evaluation of the measurement models by
assessing internal consistency (composite reliability), indicator reliability, convergent validity (average
variance extracted) and discriminant validity for the study constructs.

According to Hair Jr et al. (2014), a research framework/model contains three key components:
constructs/factors, the constructs’ indicators and path models (i.e. relationships between the constructs).
Constructs (factors) cannot be measured directly but they can be measured via their
measurements/indicators. However, there are two types of constructs/factors: one is the exogenous latent
variables (i.e. those constructs that explain other constructs in the model) and one is the endogenous latent
variables (i.e. those constructs that are being explained by other constructs in the model). Indicators are also
called items or manifest variables, and they are the proxy variables that hold the actual (raw) data. Path
models are the graphs used to visually represent the propositions and construct relationships that are
analysed when SEM is adopted.

Measurement Model

Following Hair Jr et al. (2014) the assessment of reflective measurement models should include composite
reliability to evaluate internal consistency, individual indicator reliability, and average variance extracted
(AVE) to evaluate convergent validity. In addition, the Fornell and Larcker (1981) criterion and cross
loading are used to assess discriminant validity. Below, each criterion for the assessment of reflective
measurement models is addressed.

According to (Aibinu & Al-Lawati, 2010; Hair Jr et al., 2014), the adequacy of the model of the
relationship between the latent variables and the items measuring them can be evaluated using the
following main categories: internal consistency reliability, convergent validity of the measures associated
with individual latent variables and discriminant validity of the research instruments.

The composite reliability ranges between 0 and 1, with higher values referring to higher levels of
reliability. It is commonly interpreted in the same way as Cronbach’s alpha. Nunnally (1978) recommends
0.7 as a benchmark for ‘modest’ composite reliability. Likewise, J. Hair, Black, Babin, and Anderson
(2010) recommend that a Cronbach's alpha value of 0.7 is preferable. In this study, the composite
reliabilities generated as part of SmartPLS 3.0’s output are presented in Table V. The Cronbach's alpha for
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the constructs were also determined and are also presented in Table V. Using Nunnally's benchmark of 0.7
for composite reliability, all the research constructs demonstrate an acceptable level. Similarly, applying J.
Hair et al. (2010) benchmark for Cronbach's alpha (0.7), all constructs showed good reliability. Henceforth,
the measurement items are appropriate for their respective latent variables. Convergent validity is the extent
to which a measure correlates positively with other measures of the same construct. Therefore, it shows
whether the items that are indicators (measures) of a specific construct converge or share a high proportion
of variance. To establish convergent validity, the outer loadings of the indicators should be considered, as
well as the average variance extracted (AVE).

Table 5: Internal Consistency.

Construct Composite Reliability Cronbach’s Alpha AVE
Ease of use 0.936 0.898 0.831
Intention to use 0.969 0.951 0.911
Usefulness 0.896 0.849 0.684

High outer loadings on a construct means that the associated indicators have much in common, which is
captured by the construct. This characteristic is also frequently called indicator reliability. All indicators’
outer loadings should be statistically significant, at a minimum, as a significant outer loading could still be
fairly weak (Hair Jr et al., 2014). Furthermore, individual item (indicator) reliability is the extent to which
measurements of the latent variables (constructs), measured with a multiple-item scale, reflect the true
score of the latent variables relative to the error (Hulland, 1999). In order to evaluate the individual items’
reliability, the standardised loadings (or simple correlation) were measured. A rule of thumb applied by
many researchers is to accept items with loadings of 0.7 or higher, which suggests that there is more shared
variance between the latent variables (constructs) and its measure than error variance (Carmines & Zeller,
1979). The Table 6 illustrates the loading for each indicator (item) of each construct.

Table 6: Convergent Validity.

Ease of use  Intention to use Usefulness

EU1 0.908

EU2 0.927

EU3 0.899

U1 0.956

1U2 0.949

1U3 0.959

USF1 0.852
USF2 0.862
USF3 0.800
USF4 0.793

Table 6 presented that all loading are 0.79 or higher which represents an acceptable loading for all research
measurements (indicators).

Discriminant validity is the extent to which a construct is really distinct from other constructs by empirical
standards. Thus, establishing discriminant validity signifies that a construct is unique and captures
phenomena not represented by another constructs in the model (Hair Jr et al., 2014). One approach for
assessing discriminant validity is by inspecting the cross loadings of the indicators, specifically an
indicator’s outer loadings on other constructs. The presence of cross loadings that surpass the indicators’
outer loadings indicates a discriminant validity problem (J. F. Hair, Ringle, & Sarstedt, 2011). The analysis
of cross-loading was performed by following the rule that items should have a higher correlation with the
construct that they are supposed to measure than with any other construct in the model (Chin, 1998b). A
cross-loading check was performed using SmartPLS 3.0. The results are presented in Table 7. The results in
the table demonstrate that all items loaded higher on the construct they were theoretically specified to
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measure than any other construct in the model. The analysis cross-loading thus indicates that all the 10
measurement items loaded distinctly on the specified construct they measured, hence demonstrating
discriminant validity of the 3 constructs.

Table 7: Cross Loading Analysis.

Ease of use Intention to use Usefulness
EU1 0.908 0.744 0.681
EU2 0.927 0.754 0.704
EU3 0.899 0.723 0.667
U1 0.762 0.956 0.693
1U2 0.768 0.949 0.690
1U3 0.797 0.959 0.724
USF1 0.744 0.743 0.852
USF2 0.683 0.656 0.862
USF3 0.484 0.490 0.800
USF4 0.502 0.476 0.793

The Fornell and Larcker (1981) criterion is a second and more conservative approach to evaluating
discriminant validity. It compares the square root of the AVE values with the construct correlations.
Specifically, the square root of each construct’s AVE should be higher than its highest correlation with any
other construct. The rationale of this method is based on the idea that a latent variable shares more variance
with its associated items than with any other latent variable (Hair Jr et al., 2014).

In Table 8, the diagonal of the matrix is the square root of the AVE; and for adequate discriminant validity,
the diagonal elements should be higher than the off-diagonal elements in the corresponding rows and
columns (Hulland, 1999). The results signify that there was no correlation between any two latent variables
larger than, or even equivalent to, the square root AVEs of the two latent variables. Hence, the discriminant
validity test does not reveal any concerns, providing evidence that all of the constructs are sufficiently
dissimilar.

Table 8: Comparisons of Correlations between Latent Variables and Square Root of AVE.

Construct Ease of use Intention to use Usefulness
Ease of use 0.911

Intention to use 0.813 0.955

Usefulness 0.751 0.736 0.827

These latent variables have met the requirements of being appropriate reflective constructs for PLS-SEM
analyses (Hair Jr et al., 2014). These requirements are summarised as following:

o Internal consistency reliability: composite reliability should be greater than 0.708 (in exploratory
research, 0.60 to 0.70 is considered acceptable). Consider Cronbach’s alpha as a conservative
measure of internal consistency reliability.

e Indicators’ reliability: the indicator’s outer loadings should be greater than 0.708. Indicators with
outer loadings of between 0.40 and 0.70 should be considered for elimination only if the deletion
leads to an increase in composite reliability and AVE above the suggested threshold value.

e Convergent validity: the AVE should be greater than 0.50.

Discriminant validity:
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e An indicator’s outer loadings on a construct should be greater than all its cross loadings with other
constructs.

e The square root of the AVE of each construct should be greater than its highest correlation with
any other construct.

The resulting factors can be interpreted roughly representing the following 3 constructed concepts: Ease of
Use (EU), Intention to Use (1U), and Usefulness (USF) in Figure 2.

USF1L

0852

0862 —
4—0800—
0793

IU1 1U2 IU3
USF2

UsE3 o 956 0 949 o 959

USF4 Usefgilness 0 2
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EU3
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Figure 2: A summary of the studies’ results and the theoretical Model.

Structural Model

Hair Jr et al. (2014) conclude the structural model assessment procedures as: assess structural model for
collinearity issues, assess the significance and relevance of the structural model’s relationships, assess the
level of Coefficient of Determination (R?), assess the effect sizes (f 2), assess the predictive relevance (Q?).

The reason for collinearity assessment is that the estimation of path coefficients in the structural models is
based on Ordinary Least Squares (OLS) regressions of each endogenous latent variable on its
corresponding predecessor constructs. Just as in a regular multiple regression, the path coefficients might
be biased if the estimation involves significant levels of collinearity amongst the predictor constructs.

Similar to the assessment of formative measurement models, tolerance levels below 0.20 (VIF above 5.00)
in the predictor constructs are considered as indicative of collinearity (Hair Jr et al., 2014). Table 9
illustrates the collinearity evaluation for the first set of constructs.

Table 9: Evaluating Collinearity Amongst Predictors Constructs.

Construct Intention to use  Usefulness
Ease of use 2.291 1.00
Intention to use

Usefulness 2.291

The results in the table above indicate that there are no collinearity issues within the predictor constructs
(ease of use and usefulness) of the endogenous construct intention to use, and there is no collinearity issues
in the predictor construct usefulness of the endogenous construct intention to use.

Assessment of the Significance and Relevance of the Structural Model Relationships - The PLS-SEM
algorithm is used to obtain the estimates for the structural model’s hypothesised relationships (i.e. the path
coefficients), which point to the hypothesised relationships amongst the factors (i.e. constructs, latent
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variables). The path coefficients are represented by standardised values between -1 and +1. Path
coefficients that are close to +1 show a robust positive relationship (and the other way around for negative
values) that is quite often statistically significant (i.e. different from zero in the population). The closer the
estimates of coefficients are to O, the weaker the relationship. Very low values near 0 are typically non-
significant (i.e. not significantly different from zero).

The significance decision of a coefficient ultimately relies on its standard error, which is acquired by means
of bootstrapping. The bootstrap standard error permits figuring the empirical t value. The t distribution can
be sensibly approximated for sample sizes bigger than 30. Subsequently, we can utilise the quantiles from
the normal distribution as vital values with which to compare the empirical t value. At the point where the
empirical t value is bigger than the critical value, we can say that the coefficient is significant at a certain
error probability (i.e. significance level). Regularly utilised critical values for two-tailed tests are 1.65
(significance level = 10%), 1.96 (significance level = 5%), and 2.57 (significance level = 1%). In marketing,
scientists normally accept a significance level of 5%. This does not necessarily always apply, nevertheless,
since user research studies occasionally presume a significance level of 1%, particularly when experiments
are included. Then again, when a study is exploratory in nature, scientists regularly accept a significance
level of 10%. In summary, the decision of the significance level relies on the field of study and the
objective of the study (Hair Jr et al., 2014).

In order to analyze the hypothesized relationships between the constructs, bootstrapping was used with
5,000 resamples to determine the significance of the paths within the structural model. The direct
relationships are examined and illustrated in Table 10 below.

Table 10: Results of Structural Model.

Construct Sign Path C?Sflments T ?;aa‘lﬂzgcs P Values Sta?sd‘?lrz(lj? E;ror
EU->IU + 0.596 20.732 0.000 0.029
EU -> USF + 0.751 56.039 0.000 0.013
USF->1U + 0.289 10.094 0.000 0.029

All the signs, sizes and statistical significances of the path coefficients (5) were examined in Table X. The
results revealed that ease of use and usefulness are positively significant determinants for m-transaction
intention to use at the significance level of (p <0.000, t > 10.000). Furthermore, the construct ease of use is
also positively significant determinants for m-transaction intention to use at the significance level of (p
<0.000, t > 56.039). These results are consisted with the literature review. C. Kim et al. (2010) examined
the factors influencing the intention to use mobile payment by surveying 269 mobile payment users. They
found that the strongest predictors of the intention to use m-payments are both perceived ease of use and
perceived usefulness. This also in line with (Al-Somali, Gholami, & Clegg, 2009) who investigated the
acceptance of online banking in Saudi Arabia, found that ease of use can highly predict the use of
electronic purchasing. Furthermore, ease of use is highly positive predictor for the usefulness. This can
explain that, ease of use and usefulness can be curtail for the Saudi users decision to use m-transaction.

Coefficient of Determination (R® Value) - This coefficient is a measure of the model's predictive accuracy
and is determined as the squared correlation between a particular endogenous variable’s real and predicted
value. The coefficient interprets the exogenous latent variables' combined effects on the endogenous latent
variable. Since the coefficient is the squared correlation of real and predicted values, it additionally
interprets the amount of variance in the endogenous factors explained by all of the exogenous variables
connected to it. The R? value ranges from 0 to 1, with higher levels showing a higher level of predictive
accuracy. It is hard to give hard-and-fast rules/guidelines for acceptable R* values as this relies on the
model’s level of complexity and the research field. While R® estimations (values) of 0.20 are viewed as
high in the fields of, for example, consumer/user behaviour, in success-driven research (e.g. in studies that
aim to explain customers’ satisfaction or loyalty), scientists expect much higher estimations (values) of
0.75 or more. In scholarly research that concentrates on marketing topics, R® estimations (values) of 0.75,
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0.50, or 0.25 for endogenous constructs can, as a definite rule, be respectively illustrated as substantial,
moderate, or weak (J. F. Hair et al., 2011; Hair Jr et al., 2014; Henseler, Ringle, & Sinkovics, 2009).

Table 11 illustrates the R? values for all the endogenous latent variables in the model (i.e. intention to use,
and usefulness).
Table 11: R? values for the endogenous latent variables of the model.

2 2 AMG Predictive 2 2
Construct R R* Adjusted Accuracy R “tvalues R°P values
Intention to use 0.697 0.696 High 50.206 0.000
Usefulness 0.564 0.563 High 28.042 0.000

Assessment of Effect Size f 2- In addition to assessing the R? estimations (values) of all endogenous latent
variables, the change in the R? value when a particular exogenous construct is excluded from the model can
be utilized to assess whether the removed construct has a substantive effect on the endogenous constructs.
The table beneath 12 presents the f ? assessment and values.

Table 12: f ?Values for The Endogenous Latent Variables of The Model.
Construct f? T Statistics Values P Values
EU->1IU 0.512 7.507 0.000
USF->IU 0.120 5.158 0.000

With regards to the assessment of f % values, 0.02, 0.15 and 0.35 respectively, represent small, medium and
large effects (Cohen, 2013). In the path assessments shown in the table above, the effect sizes of the
exogenous construct (ease of use) on the endogenous latent variable (intention to use) is large, where the
effect size of usefulness on the intention to use m-transaction is medium.

Blindfolding and Predictive Relevance Q? - In addition to evaluating the magnitude of the R? values as a
criterion of predictive accuracy, researchers should also examine Stone-Geisser’s Q? value (Geisser, 1974;
Stone, 1974). This measure is an indicator of the model’s predictive relevance. More specifically, when
PLS-SEM exhibits predictive relevance, it accurately predicts the data points of indicators in reflective
measurement models of endogenous constructs. In the structural model, Q? values larger than zero for a
certain reflective endogenous latent variable indicate the path model’s predictive relevance for this
particular construct.

Table 13: Q? Values for The Endogenous Latent Variables of The Model.

Construct Q?
Intention to use 0.634
Usefulness 0.370

Table 13 illustrates that all the Q values for the endogenous constructs (i.e. intention to use and usefulness)
are bigger than zero, therefore, indeed they all indicate a sufficient path model’s predictive relevance.

Conclusion

The aim of this study was to identify the factors that motivate consumers to adopt m-transaction in Saudi
Arabia which can be useful for m-commerce practitioners in general and m-transaction in particular. This
research represents a contribution towards validating previous TAM results from different context and
shows the applicability of a uniquely extended TAM in predicting the factors that influence the Saudi firms
to accept m-commerce. This is is consistent with (Al-Somali et al., 2009; C. Kim et al., 2010) clamming
that TAM is a powerful, highly, reliable, valid and robust predictive model that may be applied in different
contexts. Further studies could further extend the TAM model to include other variables (or other versions
of TAM) such as social influence and culture effects. Another study could focus on the technology
perspective rather only the consumer perspective. This study was performed in the cities of Dammam,
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Jeddah and Riyadh, the most cosmopolitan cites of the western, eastern and the middle region in Saudi
Arabia. The study could be extended to include different countries operating in similar conditions (e.g.
Middle East countries) to see if comparable results are obtained.

References

Aibinu, A. A., & Al-Lawati, A. M. (2010). Using PLS-SEM technique to model construction organizations'
willingness to participate in e-bidding. Automation in Construction, 19(6), 714-724.

Al-Somali, S. A., Gholami, R., & Clegg, B. (2009). An investigation into the acceptance of online banking
in Saudi Arabia. Technovation, 29(2), 130-141. doi:10.1016/j.technovation.2008.07.004

Aleid, F., Rogerson, S., & Fairweather, B. (2009). Factors Affecting Consumers Adoption of Ecommerce
In Saudi Arabia From a Consumers’ Perspective. IADIS International Conference e-Commerce, 11-18.

AlGhamdi, R., Drew, S., & Al-Ghaith, W. (2011). Factors Influencing E-Commerce Adoption by Retailers
in Saudi Arabia: A Qualitative Analysis. The Electronic Journal of Information Systems in Developing
Countries, 47(7), 1-23.

Algahtani, M., Al-Badi, A., & Mayhew, P. (2012). The Enablers and Disablers of E-Commerce:
Consumers’ Perspectives. The Electronic Journal of Information Systems in Developing Countries
EJISDC, 54(1), 1-24.

Algahtani, M., Al-Badi, A., & Mayhew, P. (2014). Exploratory Study of M-Transaction: User’s
Perspectives. The Electronic Journal of Information Systems in Developing Countries, 60(7), 1-22.
Retrieved from https://www.ejisdc.org/ojs2/index.php/ejisdc/article/view/1135/498

Algahtani, M., AlRoobaea, R. S., & Mayhew, P. J. (2014). Building a Conceptual Framework for Mobile
Transaction in Saudi Arabia: A User’s Perspective. Paper presented at the Science and Information
Conference (SAI), London.
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6918303&isnumber=6918164

Algahtani, M. A., Alhadreti, O., AIRoobaea, R. S., & Mayhew, P. J. (2015). Investigation into the Impact
of the Usability Factor on the Acceptance of Mobile Transactions: Empirical Study in Saudi Arabia.
International Journal of Human Computer Interaction (IJHCI), 6(1), 1.

Algahtani, M. A., & Mayhew, P. J. (2014). Developing a Framework for Examining the use of Mobile
Transactions in Saudi Arabia: the User’s Perspective. Paper presented at the Special Issue on
Extended Papers from Science and Information Conference 2014, 2014, London.

Arastehfar, S., Liu, Y., & Lu, W. F. (2014). A framework for concept validation in product design using
digital prototyping. Journal of Industrial and Production Engineering, 31(5), 286-302.
d0i:10.1080/21681015.2014.951407

Au, Y. A, & Kauffman, R. J. (2008). The economics of mobile payments: Understanding stakeholder
issues for an emerging financial technology application. Electron. Commer. Rec. Appl., 7(2), 141-164.

Bamasak, O. (2011). Exploring consumers acceptance of mobile payments — an empirical study. Int. J.
Information Technology, Communications and Convergence, 1(2), 173-185.

Bollen, K. A. (1998). Structural equation models: Wiley Online Library.

Buranatrived, J., & Vickers, P. (2002). An Investigation of the Impact of Mobile Phone and PDA Interfaces
on the Usability of Mobile-Commerce Applications. Paper presented at the Proceedings of IEEE
International Workshop on Networked Appliances, Liverpool.

Carmines, E. G., & Zeller, R. A. (1979). Reliability and validity assessment (\Vol. 17): Sage.

Chang, S.-H., Chou, C.-H., & Yang, J.-M. (2010). The Literature Review of Technology Acceptance
Model: A Study of the Bibliometric Distributions. PACIS 2010 Proceedings, 1-8.

Chen, J. J., & Adams, C. (2005). User Acceptance of Mobile Payments: A Theoretical Model for Mobile
Payments. Paper presented at the Proceedings of the Fifth International Conference on Electronic
Business, Hong Kong.

Chin, W. W. (1998a). Commentary: Issues and opinion on structural equation modeling: JSTOR.

Chin, W. W. (1998b). The partial least squares approach to structural equation modeling. Modern methods
for business research, 295(2), 295-336.

ISSN: 2308-7056 Algahtani & Mayhew (2015) 104


http://www.ejisdc.org/ojs2/index.php/ejisdc/article/view/1135/498
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6918303&isnumber=6918164

www.irbas.academyirmbr.com August 2015

International Review of Basic and Applied Sciences Vol. 3 Issue.8

Chin, W. W., & Newsted, P. R. (1999). Structural equation modeling analysis with small samples using
partial least squares. Statistical strategies for small sample research, 1(1), 307-341.

Cohen, J. (2013). Statistical power analysis for the behavioral sciences: Routledge Academic.

Compeau, D. R., & Higgins, C. A. (1995). Computer Self-Efficacy: Development of a Measure and Initial
Test. MIS Quarterly, 19(2), 189-211. doi:10.2307/249688

Dahlberg, T., Mallat, N., Ondrus, J., & Zmijewska, A. (2008). Past, present and future of mobile payments
research: A literature review. Electronic Commerce Research and Applications, 7(2), 165-181.

Dahlberg, T., Mallat, N., & Oorni, A. (2003). Trust Enhanced Technology Acceptance Model - Consumer
Acceptance of Mobile Payment Solutions. Stockholm Mobility Roundtable, 1-10.

Dai, H., & Palvia, P. C. (2009). Mobile Commerce Adoption in China and the United States: A Cross-
Cultural Study. SIGMIS Database, 40(4), 43-61.

Davis, F. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information
technology. MIS Quarterly, 13(3), 319-340.

Davis, F. D. (1986). A technology Acceptance Model for Empirically Testing New End-User Information
System: Theory and Result. (PhD), Massachusetts Institute of Technology.

Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1989). User acceptance of computer technology: a
comparison of two theoretical models. Management Science, 35(8), 982-1003.

Fishbein, M., & Ajzen, 1. (1975). Belief, Attitude, Intention, and Behavior: An Introduction to Theory and
Research: Reading, MA: Addison-Wesley.

Fornell, C., & Bookstein, F. L. (1982). Two structural equation models: LISREL and PLS applied to
consumer exit-voice theory. Journal of Marketing Research, 440-452.

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable variables
and measurement error. Journal of Marketing Research, 39-50.

Gefen, D., Rigdon, E. E., & Straub, D. W. (2011). Editor’s Comment: An Update and Extension to SEM
Guidelines for Administrative and Social Science Research. MIS Quarterly, 35(2), iii-xiv.

Gefen, D., Straub, D., & Boudreau, M.-C. (2000). Structural equation modeling and regression: Guidelines
for research practice. Communications of the Association for Information Systems, 4(1), 7.

Geisser, S. (1974). A predictive approach to the random effect model. Biometrika, 61(1), 101-107.

Goyal, V., Pandey, U. S., & Batra, S. (2012). Mobile Banking in India: Practices, Challenges and Security
Issues. International Journal, 1(2).

Hair, J., Black, W., Babin, B., & Anderson, R. (2010). Multivariate data analysis: a global perspective:
Pearson Education.

Hair, J. F., Ringle, C. M., & Sarstedt, M. (2011). PLS-SEM: Indeed a silver bullet. The Journal of
Marketing Theory and Practice, 19(2), 139-152.

Hair Jr, J. F., Hult, G. T. M., Ringle, C., & Sarstedt, M. (2014). A primer on partial least squares structural
equation modeling (PLS-SEM): SAGE Publications, Incorporated.

Henseler, J., Ringle, C. M., & Sinkovics, R. R. (2009). The use of partial least squares path modeling in
international marketing. Advances in international marketing, 20, 277-319.

Huang, H., Liu, L., & Wang, J. (2007). Diffusion of Mobile Commerce Application in the Market.
Innovative Computing, Information and Control, 2007. ICICIC '07. Second International Conference
on, 485-485. doi:10.1109/icicic.2007.265

Hulland, J. (1999). Use of partial least squares (PLS) in strategic management research: a review of four
recent studies. Strategic management journal, 20(2), 195-204.

Jin, J., Ji, P., & Liu, Y. (2014). Prioritising engineering characteristics based on customer online reviews
for quality function deployment. Journal of Engineering Design, 25(7-9), 303-324.
doi:10.1080/09544828.2014.984665

Kim, C., Mirusmonov, M., & Lee, I. (2010). An empirical examination of factors influencing the intention
to use mobile payment. Computers in  Human Behavior, 26(3), 310-322.
doi:10.1016/j.chb.2009.10.013

Kim, D. J.,, Ferrin, D. L., & Rao, H. R. (2009). Trust and satisfaction, two stepping stones for successful E-
Commerce relationships: A longitudinal exploration. Information Systems Research, 20(2), 237-257.

ISSN: 2308-7056 Algahtani & Mayhew (2015) 105



www.irbas.academyirmbr.com August 2015

International Review of Basic and Applied Sciences Vol. 3 Issue.8

Lim, A. S. (2008). Inter-consortia battles in mobile payments standardisation. Electronic Commerce
Research and Applications, 7(2), 202-213. doi:10.1016/j.elerap.2007.05.003

Liu, Y., Jin, J., Ji, P., Harding, J. A., & Fung, R. Y. K. (2013). Identifying helpful online reviews: A
product designer’s perspective. Computer-Aided Design, 45(2), 180-194.
doi:http://dx.doi.org/10.1016/j.cad.2012.07.008

Liu, Y., Lim, S. C. J., & Lee, W. B. (2013). Product Family Design Through Ontology-Based Faceted
Component Analysis, Selection, and Optimization. Journal of Mechanical Design, 135(8), 081007-
081007. doi:10.1115/1.4023632

Liu, Y., Setchi, R., Tseng, V., & Wang, F. (2012). Editorial for the special issue of service computing and
service oriented enterprise systems in design, manufacturing and supply chain. Journal of Intelligent
Manufacturing, 23(4), 1327-1329. doi:10.1007/s10845-012-0638-5

Mallat, N. (2007). Exploring consumer adoption of mobile payments — A qualitative study. The Journal of
Strategic Information Systems, 16(4), 413-432. doi:10.1016/j.jsis.2007.08.001

Mallat, N., Rossi, M., Tuunainen, V. K., & O6rni, A. (2009). The impact of use context on mobile services
acceptance: The case of mobile ticketing. Information &amp; Management, 46(3), 190-195.
d0i:10.1016/j.im.2008.11.008

Matthew, D. (2014). Factors that impact consumer adoption of mobile banking within the m-commerce
domain.

Min, Q., & Li, S. (2009). From Usability to Adoption - A New M-commerce Adoption Study Framework.
Communications and Mobile Computing, 2009. CMC '09. WRI International Conference on, 3, 309-
313. doi:10.1109/cmc.2009.106

Nunnally, J. C. (1978). Psychometric Theory ( 2nd edition ed.). New York.

Nysveen, H., Pedersen, P., & Thorbjgrnsen, H. (2005). Intentions to use mobile services: Antecedents and
cross-service comparisons. Journal of the Academy of Marketing Science, 33(3), 330-346.

Ondrus, J., & Pigneur, Y. (2006). Towards a holistic analysis of mobile payments: A multiple perspectives
approach. Electronic ~ Commerce Research and  Applications, 5(3), 246-257.
doi:10.1016/j.elerap.2005.09.003

Orloff, A. d. K. B. (2012). E-Commerce in Saudi Arabia. Retrieved from London - Dubai - Riyadh:
http://sachaorloff.wordpress.com/2012/06/16/e-commerce-in-saudi-arabia-driving-the-evolution-
adaption-and-growth-of-e-commerce-in-the-retail-industry/

Oztiirk, O., & Rizvanoglu, K. (2013). M-Commerce usability: an explorative study on turkish private
shopping apps and mobile sites Design, User Experience, and Usability. Web, Mobile, and Product
Design (pp. 623-630): Springer.

Ringle, C. M., Sarstedt, M., & Straub, D. W. (2012). Editor's comments: a critical look at the use of PLS-
SEM in MIS quarterly. MIS Quarterly, 36(1), iii-xiv.

Ringle, C. M., Wende, S., & Becker, J.-M. (2014). Smartpls 2.0. Retrieved from http://www.smartpls.com

Rogers, E. M. (2003). Diffusion of Innovations, 5th Edition: Simon and Schuster.

Sait, S., Al-Tawil, K., & Hussain, S. (2004). E-Commerce in Saudi Arabia: adoption and perspectives.
Australasian Journal of Information Systems, 12(1).

Schierz, P. G., Schilke, O., & Wirtz, B. W. (2010). Understanding consumer acceptance of mobile payment
services: An empirical analysis. Electronic Commerce Research and Applications, 9(3), 209-216.
doi:10.1016/j.elerap.2009.07.005

Smith, A., & Rainie, L. (2012). The future of money: Smartphone swiping in the mobile age. Retrieved
from Washington D.C.
http://www.pewinternet.org/~/media//Files/Reports/2012/PIP_Future_of Money.pdf

Stone, M. (1974). Cross-validatory choice and assessment of statistical predictions. Journal of the Royal
Statistical Society. Series B (Methodological), 111-147.

Urbach, N., Smolnik, S., & Riempp, G. (2010). An empirical investigation of employee portal success. The
Journal of Strategic Information Systems, 19(3), 184-206.

Vance, A., Elie-Dit-Cosaque, C., & Straub, D. W. (2008). Examining Trust in Information Technology
Artifacts: The Effects of System Quality and Culture. Journal of Management Information Systems,

ISSN: 2308-7056 Algahtani & Mayhew (2015) 106


http://dx.doi.org/10.1016/j.cad.2012.07.008
http://sachaorloff.wordpress.com/2012/06/16/e-commerce-in-saudi-arabia-driving-the-evolution-adaption-and-growth-of-e-commerce-in-the-retail-industry/
http://sachaorloff.wordpress.com/2012/06/16/e-commerce-in-saudi-arabia-driving-the-evolution-adaption-and-growth-of-e-commerce-in-the-retail-industry/
http://www.smartpls.com/
http://www.pewinternet.org/~/media/Files/Reports/2012/PIP_Future_of_Money.pdf

www.irbas.academyirmbr.com August 2015

International Review of Basic and Applied Sciences Vol. 3 Issue.8

24(4), 73-100. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&db=buh&AN=31891689&site=ehost-live

Venkatesh, V., & Bala, H. (2008). Technology Acceptance Model 3 and a Research Agenda on
Interventions. Decision Sciences, 39(2), 273-315.

Venkatesh, V., & Davis, F. D. (2000). A Theoretical Extension of the Technology Acceptance Model: Four
Longitudinal Field Studies. Management Science, 46, 186-204.

Venkatesh, V., Morris, M. G., Davis, F. D., & Davis, G. B. (2003). User Acceptance of Information
Technology: Toward a Unified View. MIS Quarterly, 425-478.

Venkatesh, V., Ramesh, V., & Massey, A. P. (2003). Understanding usability in mobile commerce.
Commun. ACM, 46(12), 53-56. doi:10.1145/953460.953488

Wei, G., Xinyan, Z., & Yue, M. (2011). Literature review on consumer adoption behavior of mobile
commerce services. E -Business and E -Government (ICEE), 2011 International Conference on, 1-5.
doi:10.1109/icebeq.2011.5887118

Wold, H. (1982). Soft modelling: the basic design and some extensions. Systems under indirect
observation, Part I, 36-37.

Wu, J., & Wang, S. (2005). What drives mobile commerce? An empirical evaluation of the revised
technology acceptance model. Information & Management, 42(5), 719-729.

Yang, S., Lu, Y., Gupta, S., Cao, Y., & Zhang, R. (2012). Mobile payment services adoption across time:
An empirical study of the effects of behavioral beliefs, social influences, and personal traits.
Computers in Human Behavior, 28(1), 129-142. doi:10.1016/j.chb.2011.08.019

ISSN: 2308-7056 Algahtani & Mayhew (2015) 107


http://search.ebscohost.com/login.aspx?direct=true&db=buh&AN=31891689&site=ehost-live

