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ABSTRACT

Drawing upon the mobile technology acceptance model (MTAM), this study addresses this con-
spicuous gap by identifying the necessary conditions for fostering trust and usage intention of
mobile payment (m-payment) gateways. Data collected from 218 users of mobile-payment from
Malaysia were analyzed using partial least squares structural equation modeling (PLS-SEM) to iden-
tify the should-have factors for perceived trust and intention to use mobile payment gateways. In
addition, necessary condition analyses (NCA) are utilized to identify the must-have factors for per-
ceived trust and intention to use mobile payment gateways. Results revealed that other factors of
mobile usefulness, perceived security, and user mobility explained perceived trust except for
mobile ease of use. In turn, mobile usefulness, user mobility, perceived security, mobile ease of
use, and perceived trust established a positive relationship with intention to use. The NCA comple-
mented these results showing that mobile usefulness, mobile ease of use, and user mobility quali-
fied as necessary and sufficient conditions for perceived trust with medium-sized effect and
mobile usefulness is qualified as a medium-sized necessary and sufficient condition for intention
to use. This is the first few article that extends earlier literature by offering arguments on the dif-
ferent aspects of MTAM. By using NCA, we provide theoretical and methodological evidences, we
identify which are the essential ones that enhances trust and usage.

1. Introduction 2016). It is an extension of TAM which was developed to
explain users’ acceptance of information technology systems
and has been widely used in various contexts including sports
(Dwivedi et al., 2016), hospitality (Lew et al., 2020), and learn-
ing (Norazah Mohd & Norbayah Mohd, 2011). MTAM specif-
ically focuses on mobile technologies, such as smartphones,
tablets, and wearable devices, which have unique characteris-
tics compared to traditional desktop or laptop computers.
These characteristics include mobility, ubiquity, context-
awareness, and personalization.

Despite this, a conspicuous research gap within MTAM is
the absence of identifying necessary conditions. This gap is evi-
dent in a recent study where Richter et al. (2023) mentioned
that the next logical stage on expanding the MTAM is to iden-

Mobile phones with intelligent-based software packages,
social networking sites, and various mobile applications have
taken over the global market. The development of these
technologies has led to a mushroom of applications that
support users to obtain goods and services and exchange
information. Due to their ubiquity, localization, personaliza-
tion, and convenience, mobile phones are now preferred
over traditional media in carrying out transactions, such as
making payments (Qin et al, 2018). This practice is also
known as mobile payment (m-payment) gateways.

An evaluation made from the existing literature saw that
most of the areas relative to the research topic have somewhat

tried to be connected with increased venture creation ten-
dency with social media (Qin et al., 2018), multidisciplinary
usage, and the impact of mobile phones on online shopping
(Flatraaker, 2013), the role of mobile applications and health
(Pai & Alathur, 2019), and the negative and positive experi-
ence of the customers (Zhang et al., 2019). A commonality
among these articles is leveraging Ooi and Tan (2016) mobile
technology acceptance model (MTAM). MTAM is a theoret-
ical framework used to understand and predict individuals’
acceptance and adoption of mobile technologies (Ooi & Tan,

tify the essential factors that are necessary that influence its
outcomes. Besides, filling this gap would lead to a more com-
prehensive and nuanced understanding of the mechanisms
underlying technology acceptance. By identifying necessary
conditions, researchers can better explain variations in accept-
ance behavior across users. Additionally, understanding the
necessary conditions for technology acceptance can inform the
design of interventions and strategies aimed at promoting
adoption and usage. In summary, addressing the research gap
concerning the absence of necessary conditions within MTAM
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is essential for advancing both theoretical understanding and
practical applications in the field of technology acceptance.
From methodological perspective, the multi-analytical approach
that amalgamates the use of PLS-SEM and NCA can provide a
broader view in regard to the data.

Concomitantly, our review shows that several mobile
technology articles have referred to the concept of necessary
conditions but fell short of testing it appropriately. Most
authors, such as Lew et al. (2020), used structural equation
modeling techniques, which, in Richter et al. (2020) opinion,
follows a sufficiency argument but not a necessity one.
Likewise, Loh et al. (2020) examined push and pull factors
in examining the reasons for consumers to switch from cash
to m-payment gateways but, again, did not provide more
information on which are factors are necessary. A reason for
the inadequate implementation of this analysis is the lack of
a proper guiding framework. Another reason for such defi-
ciency is that NCA is only made recently available (Dul
et al., 2023). Besides, the perceived complexity and difficul-
ties involved in the research design, data collection and ana-
lysis, and result interpretation and presentation may have
hindered researchers from conducting NCA.

2. Necessary condition analysis

A necessary condition is a critical factor of an outcome
(Richter et al., 2020). Expression of necessary condition X
for outcome Y has been expressed in different literature as
“X is needed for Y,” “X is critical for Y,” or “X must be pre-
sent for Y to happen.” Such statements reflect necessity
thinking as it infers that the outcome can achieve provided
a specific condition of X is fulfilled (Dul, 2015; Dul, 2016).
A necessary condition is also known by Dul (2020) as a con-
straint, a bottleneck, or a critical factor that must be satisfied
for the desired outcome to manifest. The absence of the
necessary condition means a guaranteed failure, and other
determinants cannot compensate for this.

In this regard, the NCA explains why the desired outcome
did not materialize and, accordingly, identifies the required
“must-have” factors to avert guaranteed failure (Dul, 2020).
NCA is an approach and tool for identifying necessary condi-
tions in data sets. NCA provides the logic and a methodo-
logical tool for finding or testing necessary conditions in
existing or new data sets. NCA has been deployed in different
contexts of studies, including supply chain management (Knol
et al., 2018), tourism (Téth et al., 2019), strategic management
(Shahjehan et al,, 2019), and buyer-seller relationship (van der
Valk et al,, 2016). As a result, NCA analysis is needful given its
contributions to the users.

Building upon the work of Richter et al. (2020), our study
proceeds to develop the hypotheses using the sufficiency and
necessity logic. Following this, we will establish the reliability
and validity of the measurement model, before evaluating
the structural model. Finally, we leverage NCA to examine
the necessity effect size (d) and its associated statistical sig-
nificance, before interpretating it.

Putting these together, our study takes on a crucial role
as one of the first few articles identifying the necessary

conditions within the MTAM. By doing so, we are respond-
ing to Tew et al. (2021) calls to extend and further enhance
our understanding of MTAM. We further argue that paying
more attention to NCA can lead to more rigor in theoretical
thinking, improve the theory-method fit in the field, and
provide results of high relevance to practitioners. By com-
bining the results from equation analysis and NCA, this
study offers novel insights into the relationship between
consumer motivations and intention to use by revealing
which factors are indispensable for m-payment gateways
implementation. The ability of this study to identify neces-
sary conditions expands theoretical knowledge in this area
underscores the significance and novelty of this study. At
the same time, this study offers insights to managers about
the necessary, priority and marginal conditions for the suc-
cessful implementation of m-payment gateway.

3. Literature review and hypotheses development
3.1. m-payment

The recent boom of commerce activities has enhanced the
development of wireless communications and technology,
such as m-payment that enables payments via point of sale
during the purchase of goods and services (Sahi et al., 2021).
m-payment is utilized to facilitate payments in financial
value for the exchange of goods and services via mobile
device that comprises the processes of initiating, authorizing,
and confirming (Thakur, 2013). However, the regulatory
gaps lead to the concerns in the forms of privacy and finan-
cial for m-payment although mobile services do contribute
to the ease to live a stress-free life for customers (Sahi et al.,
2021; Yang et al., 2015). On the other hand, m-payment
services providers undergone speedy sign-up, minimal usage,
and low retention (Haritha, 2023). Consequently, the con-
cerns from users as well as services providers worth further
investigation in this study.

3.2. Mobile technology acceptance model (MTAM)

The Technology Acceptance Model (TAM) developed by
Davis (1989) has been widely used to study new technology
adoption behavior. TAM is designed to examine consumers’
acceptance and use of technology by investigating how per-
ceived usefulness and mobile ease of use affect attitude
(Pham & Ho, 2015). Across different studies, the TAM has
explained the acceptance of technologies in various informa-
tion technology contexts (Di Pietro et al., 2015). Based on
the study of Sahi et al. (2021), TAM is the most frequently
used model, in which the investigation focuses on identify-
ing the interconnectedness of perceived usefulness, perceived
ease of use, attitude, and adoption intention. Some other
models, such as the (Venkatesh et al., 2003) Unified Theory
of Acceptance and Use of Technology (UTAUT) also have
been developed for the investigation of user technology
adoption within the organizational context and subsequently
extend to the end-users’ context in UTAUT2 (Jayarathne
et al,, 2022). UTAUT also supported moderating variables,



such as gender, age, experience, and voluntariness of use to
be included in the investigation (Lisana, 2024). Moghavvemi
et al. (2021) has investigated the m-payment from the mer-
chants’ point of view. The context has been evolved from
organizational to end users across various models. Most of
the models are applicable to numerous technologies.
Although the initial application of these theories was for
technology adoption in organizations, it was found inad-
equate to explain the adoption of mobile-related technolo-
gies (Di Pietro et al.,, 2015). For instance, Lew et al. (2020)
found that existing theories could not fully elucidate the
adoption of mobile-related technologies due to their unique
characteristics, such as mobility, personalization, and con-
stant connectivity. While UTAUT and its extension incorpo-
rates key constructs like performance expectancy, effort
expectancy, social influence, and facilitating conditions, it
may not sufficiently capture the intricacies of mobile tech-
nology adoption, such as the role of location, context, and
real-time interaction (Ooi & Tan, 2016). Therefore, the
adaptation or development of more comprehensive frame-
works, specifically tailored for mobile technology adoption,
became necessary.

In this regard, Ooi and Tan (2016) developed a new base
model termed MTAM that includes relevant mobile technol-
ogy constructs. The MTAM is developed to address two pri-
mary limitations of existing technological theories. First and
foremost, the TAM is confined within an organizational
context (Tew et al., 2021). Second, Ooi and Tan (2016)
argued that researchers who purely adopt variables from
studies of other related fields, such as computing for the
context of mobile technology, are not ideal in terms of
applicability as many users respond differently to an elec-
tronic and mobile setting. In other words, the MTAM is
tailored to explicitly “meet the needs of the mobile environ-
ment for information technology research” (Ooi & Tan,
2016). Different from other models, MTAM is modified to
attempt to mobile context by incorporating significant
emphasis on cyber security and trust (Ooi & Tan, 2016).
Given the above arguments and our research context, it is
natural that we adopted the MTAM as our theoretical
framework for this study (see Figure 1).

3.3. Mobile usefulness

Mobile usefulness explains the extent to which perceived per-
formance improvement when using mobile technology or ser-
vice (Lew et al., 2020). It is a reflection of which the users
deem that using a system can boost their performance and,
therefore, positively influence their intention to use the sys-
tem (Ajzen, 1991). Amin et al. (2014) have found that mobile
usefulness positively impacts perceived trust. Likewise, the
study by Singh and Sinha (2020) also found a positive rela-
tionship with perceived trust in the context of m-payment
gateways. Putting these literatures together, we have sufficient
grounds to believe that the same observations can be seen
from our study, leading us to the first hypothesis:

H1la: Mobile usefulness is positively associated with per-
ceived trust.
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A payment process that is useful will eventually persuade
users to use m-payment in which the advantage includes the
time reduction in making payments that allows users to
accomplish other activities and therefore mobile usefulness
positively related to behavioral intention (Tew et al., 2021).
The findings by Liébana-Cabanillas et al. (2020) also showed
that mobile usefulness positively influences behavioral inten-
tion. In their study, they explained that when the use of a
particular technology helps achieve a specific outcome, it
will, in turn, influence the intention to adopt (Liébana-
Cabanillas et al., 2020). Based on the past literature, the
hypothesis postulated is:

H1b: Mobile usefulness is positively associated with the
intention to use m-payment gateways.

3.4. Mobile ease of use

Mobile ease of use is the level of perceived easiness when
learning and wusing mobile technology or service that
requires the least amount of effort (Lew et al., 2020). It is
about the users’ perception of the mental effort required to
perform the technical task (Ajzen & Fishbein, 1980). Pai
et al. (2018) revealed that ease of use had an impact on per-
ceived trust. They explained that users find it tough to use
m-payment gateways without a vibrant layout and ineffect-
ive navigation in the mobile interface. In addition, users
may then question the ability of mobile service providers to
deliver quality services (Zhou, 2011). Consequently, the
users’ trust is affected (Pai & Alathur, 2019). The arguments
lead to the development of the following hypothesis:

H2a: Mobile ease of use is positively associated with per-
ceived trust.

The m-payment that is user-friendly as well as portrayed
less learning effort will enhance the adoption due to these
benefits, in which mobile ease of use was found positively
affecting behavioral intention (Tew et al., 2021). Technology
has the potential to improve users’ performance or assist
them accomplish a goal (Abbasi, 2011). Various other stud-
ies demonstrate that mobile ease of use is a vital consider-
ation in influencing the intention to use the technology
(Lew et al., 2020; Tew et al, 2021; Leong et al., 2020).
Conversely, Yadav et al. (2016) found the absence of signifi-
cant relationship between perceived ease of use and inten-
tion to use m-commerce. Based on the above arguments, the
following hypothesis is developed:

H2b: Mobile ease of use is positively associated with the
intention to use m-payment gateways.

3.5. Perceived security

The appearance of m-payment gateways changes the pur-
chasing landscape environments (McKinsey, 2020).
Perceived security refers to the amount of confidence a user
expects the platform or channel for a transaction ought to
be secure (D. Gefen et al., 2003). Using m-payment gateways
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Figure 1. Conceptual framework. Notes: (i) IU: intention to use; MEU: mobile ease of use; PS: perceived security; PT: perceived trust; MU: mobile usefulness; UM:

user mobility.

requires users to open an account at a designated bank and
receive a payment instrument linked to that account to pay
merchants online (Dahlberg et al., 2008). Hence, it is not
exaggerating that users would have more significant security
concerns on m-payment gateways over other forms of
payment.

However, what is relevant to building trust and accepting
m-payment gateways is not the objective security of the elec-
tronic channel as a transaction medium but the users’ sub-
jective perception (Wong et al., 2019). Hence, businesses not
only must develop a user-friendly payment gateway, but
they must also assure the public that processes are in place
to resolve the possible vulnerabilities and risks. In this
regard, we developed the following hypotheses reflecting our
belief that an increased expectation on perceived security
will improve perceived trust and intention to use.

H3a: Perceived security is positively associated with per-
ceived trust.

The acceptance of a new payment system is relied on the
control on security perception (Almaiah et al, 2022).
Liébana-Cabanillas et al. (2021) found that self-perceived
security is a predictor for the m-payment systems usage
intention except for the case of QR m-payment. This view is
supported by Merhi et al. (2019), who writes that security is
the most important factor that motivates consumers in

adopting m-payment gateways. Interestingly, Morosan and
DeFranco (2016) showed alternate results indicating that
perceived security is not that critical in influencing usage
intention. Given these inconsistencies, it warrant additional
investigation where we hypothesized that:

H3b: Perceived security is positively associated with the
intention to use m-payment gateways.

3.6. User mobility

The advancement of technology has facilitated mobility that
benefits users by providing access to time-critical informa-
tion and services anytime and anywhere (Anckar & D’Incau,
2002; Kim, Mirusmonov, et al., 2010). Combining the spatial
and temporal components of mobility allow users to have
access to information, services, and communication from
anywhere at any time (Kim, Mirusmonov, et al., 2010). Such
mobility is consistent with the contemporary lifestyle where
people are more mobile and demand real-time information.
Hence, the conveniences of allowing people to perform
transactions anytime, anywhere are particularly appealing
(Liébana-Cabanillas et al., 2021). In this regard, Au and
Kauffman (2008) further discovered that mobility is a crucial
characteristic that enables the integration of various
m-payment gateways into a single mobile platform. Studies



have found that mobility is critical to improving customers’
trust (Shao et al., 2019). Yet, there are some inconsistencies
with this argument, where Kim, Mirusmonov, et al. (2010)
found that mobility is not a strong predictor of trust or
intention to use. Given these, it warrants additional examin-
ation with the following postulations:

H4a: User mobility is positively associated with perceived
trust.

At the same time, user mobility provides seamless access
to m-payment gateways regardless of their location, enabling
quick and effortless transactions on the go (Kim,
Mirusmonov, et al., 2010). Moreover, the flexibility and con-
venience offered by m-payment gateways align with the
needs and preferences of mobile users, leading to a natural
inclination toward adopting these technologies (Norazah
Mohd & Norbayah Mohd, 2011). However, Liébana-
Cabanillas et al. (2014) revealed the absence of mobility on
user intention. Therefore, we proposed that:

H4b: User mobility is positively associated with the
intention to use m-payment gateways.

3.7. Perceived trust

Trust is another predictor that affects the adoption of new
technology (Braun, 2013) and is a feeling of confidence
derived from the integrity and trustworthiness of a different
party (David Gefen et al., 2003). In this study, trust refers to
the overall users’ perception regarding the trustworthiness of
m-payment gateways. In uncertain environments, for
instance, in e-commerce, trust is a significant predictor that
affects consumer behavior toward a distinctive technology
(Zarmpou et al,, 2012). According to Braun (2013), new
communication technology’s acceptance depends on trust as
computer-based communication is considered personal;
therefore, user privacy protection is critical. Various studies,
such as Merhi et al. (2019) and Pai et al. (2018) have also
highlighted the importance of trust as an instrument to
influence intention to use. Trust was not shown to be sig-
nificant in Belanger et al. (2002) when it related to user
intention to use m-commerce. Due to the inconsistency of
the previous findings, further investigation is deliberated
with the proposed hypothesis:

HS5: Perceived trust is positively associated with the inten-
tion to use m-payment gateways.

3.8. Factors in the MTAM as necessary conditions

As highlighted earlier, NCA is applied in this study to com-
plement the analysis of PLS-SEM. By integrating sufficiency
logic via PLS-SEM and necessity logic via NCA in hypoth-
esis testing, this approach aids in identifying both necessary
and significant factors influencing a specific outcome. This
combined method not only enables the determination of
essential variables but also provides a comprehensive under-
standing of their interrelationships (Dul et al., 2023).
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MTAM is used to explain the relationships between the
different predictors, such as mobile usefulness, mobile ease
of use, perceived security, and the adoption of m-payment
gateways (Ooi & Tan, 2016). Interpretations of empirical
results commonly use a sufficiency logic, such as mobile
usefulness is positively associated with technology adoption.
The higher the mobile usefulness, the higher the technology
adoption (Shao et al., 2019). However, authors in the field
of technology acceptance likewise referred to necessities
involved in technology acceptance. For instance, Holden and
Rada (2011) assume that usefulness is a prerequisite for
technology acceptance. Usefulness needs to be in place for
technology acceptance to materialize. To further illustrate,
Leong et al. (2020) may highlight that mobile usefulness
increases usage intention. Without it, usage intention may
decrease, but it does not mean that mobile usefulness is the
necessary condition. In this study, we investigate the
hypothesis as follow:

H6: Mobile usefulness is a necessary condition for (a)
perceived trust and (b) intention to use m-payment
gateways.

The same applies to other conditions, such as perceived
ease of use and perceived security. Factors such as mobile
ease of use, perceived security, user mobility, and perceived
trust have been argued by different scholars as must-have
conditions in technology adoption. Li et al. (2020) offered
another perspective, saying that ease of use is the most
essential in e-commerce retailing among the different fac-
tors. They reasoned that consumers would leave if a mobile
application cannot present its main business contents or
reply to consumers’ concerns, making them lose trust in it
and turn their attention to other modes of payment (Li
et al., 2020). From this viewpoint, Li et al. (2020) concluded
that ease of use of mobile applications in e-commerce retail-
ing is necessary to build consumers’ trust and use the
mobile application. Thus, the hypothesis developed is:

H7: Mobile ease of use is a necessary condition for (a)
perceived trust and (b) intention to use m-payment
gateways.

In the same vein, Zhang et al. (2019) have also high-
lighted that perceived security remains a fundamental and
most significant concern for users to establish trust and con-
tinued usage. From this perspective, Zhang et al. (2019)
argued that if users perceive the system to be insecure, it is
logical that users will not trust it and will not use it. In
order to safeguard the security from the perspectives of cus-
tomer transactions and confidence generation, a new secur-
ity mechanism is necessary for a new e-payment method
(Liébana-Cabanillas et al., 2020). The investigation of the
necessary condition for perceived security is postulated in
the hypothesis:

HS8: Perceived security is a necessary condition for (a) per-
ceived trust and (b) intention to use m-payment gateways.

Awa et al. (2016), on the other hand, claimed that
technological mobility is critical for users to build trust and
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embrace new technologies. One of the primary advantages
of mobile technology is mobility, and this also affects con-
sumers’ intentions for using m-commerce. Different from
usefulness, mobility merely encompasses mobile technology’s
benefits. To satisfy the lifestyles and needs of customers,
Jamshidi et al. (2018) shared that the criteria such as con-
venience, flexibility, and control play a critical role in fulfill-
ing customers’ need to trust the system and be willing to
adopt it. Therefore, we posted the hypothesis below:

H9: User mobility is a necessary condition for (a) per-
ceived trust and (b) intention to use m-payment gateways.

Trust is a key element in the business world, and research
in the area of marketing over the past few decades has demon-
strated how essential it is for parties to possess trust in order
to maintain their relationships with one another (Gefen,
2000). Trust refers to the willingness and desire to act accord-
ing to a certain pattern and this factor will dictate how suc-
cessfully new technologies are adopted (Liébana-Cabanillas
et al., 2014). From these works, it is critical to investigate the
necessary conditions for establishing perceived trust and
usage intention via the following hypothesis:

H10: Perceived trust is a necessary condition for inten-
tion to use m-payment gateways.

While we can glean insights on the needed conditions, all
these studies suffer from the fact that they leveraged the suf-
ficiency-type hypothesis to determine their outcomes. Such
explanations overlook the fact that a sufficient condition
does not mean necessary. Given the inconsistent findings
and a lack of empirical evidence, this study aims to make a
significant contribution by conducting the NCA to identify
which are the necessary conditions.

4. Methodology
4.1. Data collection

In our study, the respondents are m-payment users in
Malaysia. We chose to employ a non-probability sampling
method, specifically a snowball sampling approach as the
population of m-payment users in Malaysia may not be easily
accessible through traditional probability sampling methods,
such as random sampling or stratified sampling. This is
because m-payment users may not be evenly distributed across
the population, and there is a lack of comprehensive list avail-
able for selecting participants randomly. By leveraging existing
social networks and relationships within the m-payment user
community, we can identify and recruit participants who may
not be readily identifiable through other sampling methods.

Through the questionnaire, participants will be directed to a
covering note informing that ethical approval was obtained from
Human Research Ethics Office (HRE2024-0084). At the same
time, this note will highlight the study background, objective, the
voluntary nature of participation, anonymity and confidentiality
assurance, and emphasizing the importance of honest responses.
Researchers’ contact information are provided for any queries.
Subsequently, participants will be prompted to give informed
consent before proceeding to the initial filter question.

To ensure that only bona-fide respondents responded to the
survey, we set a filter question where only m-payment gateway
users are allowed to participate in the study. Out of all the
data collected, only 218 responses were usable for the analysis
after data cleaning (e.g., eliminating cases based straight-lining
patterns through visual identification and making use of graph-
ical method). The result of these steps led to a reliable and
valid model that is appropriate for subsequent analysis.

4.2. Sample size

The sample size is determined using the power analytic
technique (Cohen, 1988) and Kock and Hadaya (2018) rec-
ommendation. Compared to the traditional “rule of thumb”
method of determining sample size based on a ratio of the
number of cases to predictors, power analytics is a more
robust technique that is unlikely to design studies that have
“insufficient power because of too few samples or excessive
power because of too many samples” (Green, 1991, p. 509).
Using G*Power, we set the medium effect size to 0.15, the
alpha level to 0.05, and the power 0.8. These parameters are
recommended based on Cohen (1992). Besides, the review
of the literature shows that these parameters have been com-
monly observed in different study contexts including human
resources (Tan, Gim, et al, 2023), technology adoption
(Leong et al., 2020), education (Sim et al., 2020), and con-
sumer behavior (Tan, Hii, et al, 2023). This approach
helped us ensure that our study would have adequate sensi-
tivity to detect significant findings and avoid Type II errors
(Cohen, 1988). These settings generated a minimum sample
size of 85 with a maximum of four predictors.

Additionally, considering our research falls within the
domain of information systems (IS) and we leveraged PLS-
SEM, it is logical that we followed Kock and Hadaya (2018)
recommendation for sample size determination specifically
tailored for PLS-SEM analyses in this research context. They
proposed a sample size recommendation of 160 based on
the inverse square root method, which accounts for the
complexity of the model and the number of constructs
included in the analysis. The final sample size 218 responses
exceeded the thresholds.

4.3. Common method variance

To mitigate potential bias resulting from common method
variance, we took the following steps in designing our study
(see Podsakoff et al., 2012). First, we assured confidentiality
and were motivated for honest answers. Second, we cross-
checked the measurement items to prevent issues, such as
double-barrelled questions. Additionally, we created a tem-
poral separation by placing the demographic questions
between the predictor and criterion variables. Finally, we
also assessed the threat of common method bias by using
Harman’s single factor test (Podsakoff et al., 2012, Podsakoft
& Organ, 1986). This test is commonly used to assess the
extent to which variance in the data can be attributed to a
single underlying factor, which could indicate the presence
of common method bias (Fuller et al., 2016). The procedure



involved conducting a factor analysis on all items included
in the study, regardless of their theoretical constructs
(Podsakoff et al., 2003). If a single factor emerged that
explained a large proportion of the variance, it would sug-
gest that common method bias might be influencing the
results (Podsakoff et al., 2003). The results revealed no
“general factor” (the sum of square percentage variance was
29.4%, i.e., below the 50% benchmark value) in the data,
indicating that common-method bias was not a threat to the
validity of our findings.

4.4. Measurement instrument

The survey consisted of three sections. The first section was
designed to collect data on the demographic background of
the respondents. The second and third sections were ques-
tions regarding the predictors and outcome variables, respect-
ively. The items used to measure our antecedent and outcome
variables were taken or adapted from the literature. We used
five items from Davis (1989) and Leong et al. (2013) to meas-
ure mobile usefulness; four items to measure mobile ease of
use from Davis et al. (1989) and Tan et al. (2014); seven items
to measure perceived security from Tan et al. (2014) and
Oliveira et al. (2016); three items to measure user mobility
from (Kim, Mirusmonov, et al., 2010); three items to measure
perceived trust from Leong et al. (2013); and finally five items
to measure the intention to use from Leong et al. (2013). A 7-
point Likert scale ranging from 1 (fully disagree) to 7 (fully
agree) was used for the rating on all scales. The survey is pre-
sented in English. It is deemed acceptable due to the linguistic
diversity in Malaysia, with English as one of the languages
used in the educational system (The Star Online, 2018).
Besides, pre-testing was conducted to eliminate ambiguity in
question wordings and ensure that the respondents under-
stood the questions in the way they were designed (Memon
et al,, 2017). All items are reflective in nature.

4.5. Control variables

The inclusion of control variables is essential to minimize
the possibility of confounded results that affect the model’s
explanatory power (Atinc et al, 2011). Prior research has
shown that age, length of usage, and gender may affect one’s
decision to adopt m-payment gateways (Alalwan, 2020;
Wong et al, 2020; Tan et al., 2019; Shao et al, 2019). In
this regard, holding these variables as control variables is a
natural choice in identifying if these variables may extrane-
ously affect the relationships that are being investigated. On
this note, Table 4 shows that none of them displayed any
significant relationships with the endogenous variables.

4.6. Analysis techniques

We used the PLS-SEM to test our hypotheses. PLS-SEM has
been deployed in technology-based studies including aug-
mented reality (Cheng et al., 2023), mobile technology
(Leong et al., 2020), and generative automated intelligence
(Foroughi et al.,, 2023). Besides, through PLS-SEM, we are
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able to perform two additional extension techniques. First,
we performed predictive analysis using the PLS predict tech-
nique (Shmueli et al., 2016) and second, NCA through the
combined usage of PLS-SEM which Richter et al. (2020, p.
2245) agreed that “PLS-SEM is the correct approach to iden-
tify the determinants that can increase an outcome”.

In other words, the interpretation of findings from a PLS-
SEM model follows a sufficiency logic, answering hypotheses
that take the form “mobile usefulness is positively associated
with intention to use.” Hence, using PLS-SEM, we can deter-
mine the should-have factors to increase trust and usage
intention (see Richter et al., 2020). We obtained the PLS-
SEM results using the following settings in all steps of the
analysis: path weighting scheme, 300 iterations, and stop-cri-
terion 0.0000001. We determined significance by applying
the bootstrapping procedure (see Henseler et al., 2009, Chin,
1998) with the following settings: 5000 bootstrapping sub-
samples, as many observations per subsample as in the ori-
ginal sample, and the no sign change option.

Furthermore, we applied NCA using SmartPLS version 4
(Bonningstedt, Germany), which we argued that an ante-
cedent is necessary but not sufficient. Without the necessary
antecedent (for instance, mobile ease of use), there is guar-
anteed failure (for instance, no usage intention). A necessary
cause is a constraint that must be managed to allow the
desired outcome to exist. The absence of a necessary condi-
tion cannot be compensated. Hence in its absence, there is
no outcome (Dul, 2016). As such, the NCA provides a valu-
able additional understanding of the critical role of mobile
usefulness, mobile ease of use, perceived security, and user
mobility for perceived trust and intention to use, and of per-
ceived trust for intention to use. It assesses the must-have or
bottleneck factors for perceived trust and usage intention.
We obtained the NCA results using the following settings
(Richter et al., 2020): ceiling envelopment-free disposal hull
ceiling technique (ce-fdh) ceiling line, which is the preferred
technique due to the scaling of our variables (see Dul,
2020), and 10,000 permutations to reflect a balance between
computational efficiency and statistical robustness (Dul
et al., 2018). Excessively large numbers of permutations can
lead to computational burdens and may not yield substantial
improvements in results beyond a certain point (Richter
et al, 2020). By selecting 10,000 permutations, the analysis
aims to strike a balance between achieving sufficient statis-
tical power and maintaining computational feasibility (Dul
et al., 2023).

5. Analysis and findings
5.1. Respondents’ profiles

Table 1 provides an overview of the profiles of our respond-
ents. Of 63.8% of female respondents, while 36.2% of
respondents were male. Most of our respondents were aged
between 21 and 25years. This is a young sample that repre-
sents the key target population where many of the young
population in Malaysia are digital natives (WARC, 2019).
Most of the respondents had less than three years of experi-
ence using the m-payment gateway.
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5.2. Evaluation of measurements

We first evaluated the reliability and validity of measure-
ment models using quality criteria defined in a PLS-SEM
context relevant to both analyses, PLS-SEM and NCA
(Richter et al., 2020). Following Hair et al. (2019), all our

Table 1. Profile of respondents.

measurement models met the relevant quality criteria
defined in a PLS-SEM context as given in Table 2 (loadings
> 0.708, average variance extracted (AVE) > 0.5, and com-
posite reliability > 0.7). Two items had loadings below 0.7
yet above 0.5 (MPT3 with the loading of 0.561; MUM with
the loading of 0.678) are retained as all AVE and CR values
met the thresholds (Hair et al., 2017).

Discriminant validity has been achieved as all measures

Variable Category Frequency  Percent et the heterotrait-monotrait (HTMT) assessment criteria
Gender g/';:‘eale 1;2 zg'g of not exceeding the threshold value of 0.85 (Hair et al,
Age Below 20 33 15.1 2017) and none of the HTMT confidence intervals included
21-25 m 50.9 a value of 1 (Table 3).
26-30 30 13.8
31-35 20 9.2
36-40 7 3.2
Above 40 17 78  5.3. Structural model results from PLS-SEM
Period of online payment use Less than 3 years 154 70.6
3-6years 41 18.8 Table 4 shows the results for the structural model. The vari-
More than 6 years 23 196 ance inflation factor (VIF) score is less than 3.3 indicating
Table 2. Assessment of measurement model.
Average variance
Variable Loadings Composite reliability extracted PLS-SEM RMSE LM RMSE
U1 | am likely to use m-payment in the near future. 0.911 0.962 0.834 0.929 0.948
U2 Given the opportunity, | will use m-payment. 0.936 0.923 0.964
U3 | am willing to use m-payment in the near future. 0.904 0.896 0.928
U4 I will think about using a m-payment. 0.918 0.905 0.964
U5 | intend to use m-payment when the opportunity 0.897 0.940 0.998
arises.
PT1 | would trust the bank to offer secure m-payment 0.881 0.828 0.625
gateways.
PT2 | would trust my mobile phone manufacturer to 0.885
provide a mobile phone which is appropriate for
conducting m-payment gateways.
PT3 | believe that if an outsider gains access to my m- 0.561
payment account, the bank will take complete
responsibility for my money.
MU1 Using m-payment would save times in paying. 0914 0.944 0.772
Mu2 Using m-payment enhances my productivity in 0.879
paying.
MU3 Using m-payment would improve my effectiveness 0.850
in my daily life.
MU4 Using m-payment enables me to pay quicker. 0.877
MU5 | find m-payment to be advantageous. 0.870
MEU1 | think learning to use m-payment is easy for me. 0.826 0.909 0.713
MEU2 | think finding what | want through m-payment is 0.843
easy.
MEU3 | think becoming skilful at using m-payment is easy. 0.863
MEU4 | think using m-payment is easy for me. 0.846
PS1 The risk of an unauthorized third party overseeing 0.720 0917 0.612
the transaction is low using m-payment.
PS2 The risk of abuse of usage information (e.g., 0.756
payment amount) is low when using m-payment.
PS3 The risk of abuse of billing information (e.g., credit 0.738
card number, bank account data) is low when
using m-payment.
PS4 | would feel secure sending sensitive information 0.787
across m-payment.
PS5 M-payment is a secure means through which to 0.826
send sensitive information.
PS6 | would feel totally safe providing sensitive 0.833
information about myself over m-payment.
PS7 Overall m-payment is a safe place to send sensitive 0.809
information.
uM1 | believe m-payment transaction is independent of 0.873 0.826 0.615
time.
um2 | believe m-payment transaction is independent of 0.791
participating merchants.
Um3 | can use m-payment transaction anytime at 0.678

participating merchants while traveling.

Notes: (i) 1U: intention to use; MEU: mobile ease of use; PS: perceived security; PT: perceived trust; MU: mobile usefulness; UM: user mobility
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U MEU PS PT MU um
U
MEU 0.422 (0.272, 0.552)
PS 0.080 (0.041, 0.108) 0.125 (0.066, 0.171)
PT 0.366 (0.225, 0.492) 0.201 (0.092, 0.336) 0.533 (0.381, 0.666)
MU 0.557 (0.438, 0.661) 0.560 (0.430, 0.662) 0.177 (0.105, 0.233) 0.500 (0.374, 0.616)
uM 0.466 (0.314, 0.604) 0.502 (0.321, 0.662) 0.449 (0.299, 0.588) 0.545 (0.367, 0.710) 0.512 (0.377, 0.640)

Notes: (i) IU: intention to use; MEU: mobile ease of use; PS: perceived security; PT: perceived trust; MU: mobile usefulness; UM: user mobility; (i) HTMT achieved

at HTMToAgg.

Table 4. Assessment of structural model.

Hypotheses Path coefficient Standard error t-Value p Value Supported 5.00% 95.00% VIF f2 R2

Hla MU ->PT 0.358 0.060 6.007 0.000 Yes 0.256 0453 1476  0.132
Hlb MU -> U 0.349 0.069 5.087 0.000 Yes 0.237 0466 1672  0.117
H2a  MEU -> PT —-0.074 0.073 1.015 0.155 No —0.193 0.048 1463 0006 0334
H2b  MEU -> IU 0.152 0.067 2.259 0.012 Yes 0.041 0266 1471 0025 0362
H3a  PS->PT 0.311 0.061 5.128 0.000 Yes 0.200 0401 1181  0.125
H3b  PS->1U —0.147 0.062 2.374 0.009 Yes -0248 —0044 1329  0.026
H4a UM -> PT 0.165 0.072 2.290 0.011 Yes 0.041 0281 1479  0.028
H4b UM -> IU 0.168 0.068 2.460 0.007 Yes 0.060 0285 1521  0.030
H5 Trust -> 1U 0.175 0.069 —2.549 0.005 Yes 0.061 0285 1528  0.032

Control variables

Age -> PT —-0.093 0.062 1501 No -0.08 0.159

Age -> IU 0.046 0.06 0.767™9 No —0.22 0.024

Gender -> PT —0.075 0.056 1.338™ No -0.18 0.035

Gender -> IU 0.062 0.058 1.036™N No -0.05 0.179

Period of usage -> PT —-0.073 0.06 1.208™% No -0.19 0.05

Period of usage -> IU 0.038 0.053 0.727™9 No —0.07 0.135

Notes: (i) 1U: intention to use; MEU:
significant

that multicollinearity is not an issue in this model. From the
results, mobile usefulness is positively related to perceived
trust (Hla. f =0.358, p<0.001) and intention to use
(H1b. f =0.345, p<0.001). At the same time, the relation-
ship between mobile ease of use and perceived trust is
insignificant (H2a. f = —0.074, p=0.155), but not with
intention to use (H2b. f =0.152, p<0.05). Similar to
mobile usefulness, perceived security establish significant
relationships with perceived trust (H3a. f =0.311,
P <0.001) and intention to use (H3b. f = —0.147, p < 0.01).
Likewise, user mobility positively influence perceived trust
(H4a. p =0.165, p<0.05) and intention to use (H4b. f
=0.168, p < 0.01). Finally, perceived trust showed a positive
relationship with intention to use (H5. f =0.175, p <0.01).
Hence, Hla, Hlb, H2b, H3a, H3b, H4a, H4b, and H5 are
supported.

We further analyzed the effect sizes (f), coefficient of
determination (R?), and predictive relevance of the model.

Following Cohen (1992), results in Tabe 4 revealed that
most of the various predictors demonstrate a f* in producing
the R* for perceived trust and intention to use.

We finally assessed the predictive relevance of our model
using the PLS predict. The results in Table 2 showed that
the root mean square error (RMSE) values of intention to
use are lower than corresponding value from the linear
model. This provides substantial evidence for the strong pre-
dictive capabilities of the models when forecasting the out-
comes of new cases (Sarstedt & Danks, 2021).

mobile ease of use; PS: perceived security; PT: perceived trust; MU: mobile usefulness; UM: user mobility; (ii) NS: not

5.4. NCA results

Table 5 shows the estimated effect sizes by means of NCA
and the p values, indicating their significance. In interpret-
ing the effect sizes, we follow Dul (2020) who offered the
following benchmarks: 0 <d < 0.1 indicates a small effect,
0.1<d<0.3 a medium effect, 0.3<d<0.5 a large effect,
and d > 0.5 a very large effect.

For the outcome of perceived trust, other than perceived
security, all other constructs of mobile usefulness (d=0.272;
p <0.001), mobile ease of use (d=0.163; p < 0.05), and user
mobility (d=0.136; p<0.01) qualified as a medium-sized
necessary condition. Thus, H6a, H7a, and H9a are
supported.

For intention to use, we found one necessary condition:
mobile usefulness which qualified as a medium-sized neces-
sary condition for intention to use (d=0.252; p <0.001).
The other four predictors did not qualify as necessary condi-
tions following an alpha level of 5 percent. Hence, H6b is
supported, while H7b, H8b, H9, and HI10 are not
supported.

6. Discussion

To accomplish the objective of identifying necessary condi-
tions in MTAM, our work leverages both PLS-SEM and
NCA, where we offer several findings. First, the results indi-
cated that mobile usefulness, mobile ease of use, and user
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mobility are necessary conditions for companies to establish
perceived trust in their m-payment gateways. These results
are consistent with previous studies, such as Zhang et al.
(2019), Leong et al. (2020), and Tan et al. (2019). A prob-
able reason is the growing usage of mobile phones as a large
part of our everyday life.

Besides a portable storage device, a mobile phone is also
a mobile bank and a social network hub. Mobility free users
from temporal and spatial constraints that enable them
to conduct transactions over mobile phones anytime and
anywhere (Kim, Mirusmonov, et al., 2010). Mobile phones
provide users with more opportunities for users to use
m-payment gateways and increase their number of opera-
tions. Furthermore, mobile phones supported users to com-
plete their tasks faster, enhancing their effectiveness and
efficiency, in turn increasing their perception of trust. In the
same vein, the increased number of functions to a mobile
phone has made users realize how important it is to protect
the information stored within it. Taken together, mobile
security, along with other latent variables of mobile useful-
ness and user mobility, are critical constructs toward build-
ing trust in m-payment gateways.

However, our results show that perceived security is not a
necessary condition toward fostering perceived trust. A plaus-
ible reason is the profile of the respondents. As highlighted
earlier, participants of this study are young individuals. These
individuals are familiar with new technologies and would
have relatively lesser difficulties adapting to them. This argu-
ment aligns with Zhou et al. (2013) where they found
younger users perceived mobility (such as internet access and
the connection between mobile phones and other devices) as
much more critical. Besides, in today’s cybersecurity landscape,

Table 5. NCA results.

the widespread adoption of advanced encryption technologies,
and secure authentication methods has bolstered confidence
in the security of m-payment platforms among users.
Additionally, the convenience and efficiency offered by these
platforms often outweigh perceived security concerns for
many users, especially when compared to traditional payment
methods. Furthermore, the increasing normalization of digital
transactions across various aspects of daily life has led to a
gradual acceptance of certain levels of risk associated with m-
payments, with users prioritizing convenience and accessibil-
ity over absolute security.

NCA also reveals that among the different exogenous
constructs, only mobile usefulness is a must-have condition
to increase usage of m-payment gateways. Businesses should
focus on this condition of providing better m-payment gate-
ways to the users. After all, the intention to use information
technology is predicated, to a large degree, on the usefulness
of the system (Davis, 1989). Our results corroborated with
other studies, such as Tew et al. (2021), Buabeng-Andoh
(2018), Sathye et al. (2018), Kim, Mirusmonov, et al. (2010),
and Kim, Tao, et al. (2010), demonstrating that for users to
continue to use m-payment gateways, the primary emphasis
would be to design in delivering value to them. The inter-
pretation of the findings are summarized in Tables 6 and 7.

7. Implications
7.1. Theoretical implications

This study applies a theoretical necessity model to an m-pay-
ment context. The findings are new with the NCA approach
because existing knowledge in m-payment gateways is general

Perceived trust

Intention to use

Total Effects

CE-FDH effect size

Total Effects CE-FDH effect size

(PLS-SEM) (NCA) (PLS-SEM) (NCA)
Mobile usefulness 0.358%¥* 0.272%%* 0.349%%* 0.252%%*
Mobile ease of use 0.074 N 0.163* 0.152% 0.046 N
Perceived security 0.3177%%* 0.104 ™ 0.147** 0.027 ™
User mobility 0.165* 0.136** 0.168** 0.052 N9
Perceived trust 0.175%* 0.068 ™
Notes: *p < 0.05;**p < 0.01; ***p < 0.001.
NS: not significant.
Table 6. Overview of findings for PT.
Antecedent PLS-SEM results Hypothesis NCA results Hypothesis Interpretation
MU Significant determinant ~ H1a: Supported Significant necessary Hé6a: Supported A certain level of MU is necessary for PT in m-
condition payment. A further increase in the level of
MU will increase the PT in m-payment.
MEU Not a significant H2a: Not supported  Significant necessary H7a: Supported The m-payment needs to have a certain
determinant condition minimum level of MEU to manifest PT. A
further increase in MEU will on average not
further increase the manifestation of the
outcome.
PS Significant determinant H3a: Supported Not a significant H8a: Not supported  On average, an increase of PS will increase PT
necessary condition in m-payment, but no minimum level of PS
is needed to ensure that the outcome will
manifest.
UM Significant determinant ~ H4a: Supported Significant necessary H9a: Supported A certain level of UM is necessary for PT in m-

condition

payment. A further increase in the level of
UM will increase the PT in m-payment.

Notes: (i) IU: intention to use; MEU: mobile ease of use; PS: perceived security; PT: perceived trust; MU: mobile usefulness; UM: user mobility.
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Antecedent PLS-SEM results Hypothesis NCA Results Hypothesis Interpretation
MU Significant H1b: Supported  Significant necessary H6b: Supported On average, an increase of MU will increase the
determinant condition intention to use m-payment. A certain level of
MU is necessary to manifest the outcome.
MEU Significant H2b: Supported Not a significant H7b: Not supported On average, an increase of MEU will increase the
determinant necessary condition intention to use m-payment, but no minimum
level of MEU is needed to ensure that the
outcome will manifest.
PS Significant H3b: Supported Not a significant H8b: Not supported On average, an increase of PS will increase the
determinant necessary condition intention to use m-payment, but no minimum
level of MEU is needed to ensure that the
outcome will manifest.
UM Significant H4b: Supported Not a significant H9b: Not supported On average, an increase of UM will increase the
determinant necessary condition intention to use m-payment, but no minimum
level of UM is needed to ensure that the
outcome will manifest.
PT Significant H5: Supported Not a significant H10: Not supported On average, an increase of PT will increase the

determinant necessary condition

intention to use m-payment, but no minimum
level of PT is needed to ensure that the
outcome will manifest.

Notes: (i) IU: intention to use; MEU: mobile ease of use; PS: perceived security; PT:

and based mainly on sufficiency-based research. In fact, Jain
et al. (2022) highlighted that NCA has been incorporated into
the field of m-payment gateways as a novel approach to
empirically analyze data. Advocates of NCA anticipate its
increasing significance as a supplementary method to trad-
itional approaches, aiming to gain deeper insights into causal
relationships within comparative analyses (Dul et al., 2023).
Additionally, prominent journals, such as International
Journal of Consumer Studies and Review of Managerial
Sciences have envisioned the growing utilization of NCA in
conjunction with established traditional methods (Dul et al,
2023; Jain et al., 2022).

Authors, such as Kim, Mirusmonov, et al. (2010) these
seem to allude to necessity thinking and eventually conduct
and present results based on sufficiency-based models. In
this regard, we have made a methodological contribution in
showing that some relationships are better analyzed using a
necessary perspective rather than a probabilistic perspective.

Additionally, we have extended the MTAM literature by
recognizing that not all factors are necessary. In other
words, some factors are sufficient but not necessary, and
others are necessary but not sufficient. For instance, to
achieve perceived trust, we found that there needs to be a
certain minimum level of mobile ease of use to manifest
perceived trust. However, any further increase beyond the
minimum would not increase the manifestation of the out-
come. More importantly, we also identify factors in the
MTAM literature that are relevant determinants and neces-
sary conditions for trust and intention to use. This can be
seen in mobile usefulness where the manifestation of per-
ceived trust would require mobile usefulness and a further
increase in it will increase perceived trust. Similarly, we
found several situations where the factors are not relevant
determinants but constitute necessary conditions. This out-
come is a relevant complement to advance our understand-
ing of the factors involved in MTAM. Hence, the
contribution of this study is the additional insights, which
are not limited to the significant determinant for intention
to adopt, but the necessary and sufficient conditions. In

perceived trust; MU: mobile usefulness; UM: user mobility.

sum, the necessity perspective further contributes to advanc-
ing the theoretical arguments around the MTAM by creating
a stronger fit between the theoretical arguments in the field
and the empirical evidence.

7.2. Managerial implications

The findings of this study offer valuable insights for m-pay-
ment gateway providers, with specific implications for
enhancing perceived trust and increasing intention to use.
First, our research identifies three primary conditions driv-
ing perceived trust: mobile ease of use, mobile usefulness,
and user mobility. Among these, mobile usefulness emerges
as a necessary condition for increasing intention to use m-
payment gateways.

Therefore, m-payment gateway providers should priori-
tize efforts to ensure the stability and quality of their sys-
tems. However, the technical complexity of upgrading
systems and ensuring stability poses a significant hurdle,
especially given the rapid pace of technological advance-
ments. Moreover, ensuring robust security measures to pro-
tect users’ financial information is essential for maintaining
trust, but balancing security requirements with user conveni-
ence can be challenging. Hence, there is a need to provide
training to ensure that manpower is kept updated with the
relevant knowledge. At the same time, periodical checks and
updates are essential to maintain system stability and pre-
vent disruptions that could erode trust.

Additionally, businesses should actively engage users in
the design and testing of their platforms to ensure that the
services provided are perceived as useful and valuable. This
is essential as user adoption and resistance could impede
progress, as users may resist changes to the platform, par-
ticularly if they are accustomed to a certain interface or
workflow. Regulatory compliance adds another layer of com-
plexity, as m-payment gateway providers must adhere to a
complex set of data protection and financial regulations.
Concrete steps to address these challenges include conduct-
ing prototype testing and involving users in the design
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process to gather feedback and insights. This user-centric
approach can help identify areas for improvement and
ensure that the platform meets the evolving needs and
expectations of users.

Furthermore, in cases where performance falls below
desired levels, providers should focus on strengthening the
necessary conditions identified in our study. This may involve
allocating resources to address specific pain points or bottle-
necks that inhibit user trust and adoption. Conversely, organ-
izations that have over-invested in certain conditions may
need to reassess their priorities and reallocate resources to
more critical areas. By focusing on addressing the essential
conditions for trust and intention to use, providers can opti-
mize their efforts and resources to achieve the desired out-
comes effectively.

8. Limitations and future directions

Like any study, there are limitations in this piece of work
that future researchers may want to take note of. First, the
scope and size of this study are limited to only one country -
Malaysia. While the sample size has met the required number
needed for analysis, a larger sample size from that population
is often desired for statistical inference (van der Valk et al.,
2016). Likewise, replications using different samples from
other countries are encouraged, as different samples may
yield different results given the differences in culture. Besides,
using different samples, especially considering different socio-
economic factors could enhances the confidence in the necessary
conditions that were found and enabled further demarcation
of the domain in which the conditions apply. Despite we
have controlled these variables that demonstrated no impact
to the model; we cannot preclude the fact that difference in
such factors, such as income levels, education, and occupation
might shape users’ perceptions and behaviors.

Furthermore, future research could use the NCA approach
to perform comparative studies across different types of users
(e.g., lead users and lagged users, older users, younger users,
and users from developed and developing countries) and dif-
ferent forms of m-payment gateways. The results could fur-
ther identify whether different success factors are necessary
and how they increase operational performance and contin-
ued usage intention. Finally, cross-sectional data limits our
ability to establish causation or capture changes over time.
This design constraint necessitates caution in interpreting the
findings, as it precludes the examination of temporal relation-
ships between variables. Future research should consider
adopting longitudinal studies to address this limitation and
capturing changes in user perceptions over time as well as
identifying causal relationships. It will provide a more robust
understanding of the dynamics underlying trust and intention
to use m-payment gateways.

9. Conclusions

M-payments are experiencing rapid growth as consumers
increasingly use wireless devices as part of modern dynamic
lifestyles. This study demonstrates how NCA complements

associations between variables that can help in advancing
theorization and identifying underlying mechanisms that fit
mobile technology acceptance phenomena in general and in
specific contexts. It can assist in reducing the complexity
that is involved in mobile technology acceptance by identify-
ing the critical factors that must be in place not to fail.
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