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Abstract
Purpose – This empirical study aims to determine factors that influence an individual’s intention to use
mobile payment (MP) systems. The study investigates direct, indirect and total effects as well as factors that
mediate or moderate effects on intention.
Design/methodology/approach – A theoretical model is derived from previous studies and combines
factors from technology acceptance model and unified theory of acceptance and use of technology (perceived
usefulness, perceived ease of use, social influence, facilitating conditions, behavioral intention) with factors
relevant to MP (perceived security, uncertainty avoidance, trust, network externalities and self-efficacy).
Gender, age, MP experience and income are included as moderators of direct effects on behavioral intention.
The sample includes 736 participants from the four large cities in Indonesia. Structural equation modeling is
used to analyze and develop the theoretical model.
Findings – Self-efficacy has the greatest total effect on behavioral intention, followed in decreasing order of
importance by perceived usefulness, perceived ease of use, social influence, trust, network externalities and
uncertainty Avoidance. only gender and MP experience have significant moderating effects whereby the direct
effects of self-efficacy and network externalities on behavioral intention are influenced by gender and MP
experience, respectively. Trust, perceived usefulness and perceived ease of use have important mediation effects.
Originality/value – This study fills the gap in the limited theoretical understanding of MP adoption in
Indonesia. New theoretical findings related to mediating and moderating effects, direct, indirect, and total
effects are used to discuss important practical implications of the findings.
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1. Introduction
Nowadays, mobile phones are not only used for communication purposes but also for mobile
payment (MP) systems, which use mobile devices to enable users to initiate, authorize and
complete financial transactions through mobile networks or wireless communication
technologies (Qasim and Abu-Shanab, 2016). MP is efficient and convenient for consumers
avoiding the need to carry debit or credit cards or cash. Rolfe (2019) reported that in 2019
there were 2.07 billion MP consumers worldwide, representing an increase of 30% from
2017. The value of the global MP system market reached US$1139.43bn in 2019 and was
estimated to increase to US$4690.65bn by 2025 (MarketWatch, 2020).

In 2019, there were 355.5 million mobile subscriptions in Indonesia, and the number of
mobile internet connections was higher than the total population (Tomato Digital Indonesia,
2020). By 2025, the number of Indonesian smartphone users is predicted to be 410 million,
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with Indonesia having the third-largest number of smartphone users in the world (The
Jakarta Post, 2019a). Despite global growth in MP systems, Indonesia is still at an early
stage of MP adoption and the 47% of consumers using MP in 2019 represented an increase
of only 11% from 2018 (Rolfe, 2019). In 2019, MDI and Mandiri Sekuritas (2019) reported
that the value of MP transactions in Indonesia was US$16.4bn which is equivalent to only
2% of Indonesia’s GDP (US$888.6bn), and they estimated that by 2020, this volume would
increase to US$30bn, 3% of Indonesia’s GDP. Nevertheless, due to a large population and
the rapid growth of smartphones and mobile internet technologies, Indonesia has a huge
potential for developing the use of MP systems. Marginingsih et al. (2019) reported that
about 43% of the organizations investing in financial technology in Indonesia were focused
on significant increases in MP systems for 2020. The Central Bank of Indonesia officially
registered about 38 e-wallet mobile applications in 2019 (The Jakarta Post, 2019b). The top
four were GO-PAY, OVO, DANA and LINKAJA (CNBC Indonesia, 2019).

Many studies of MP are based on the technology acceptance model (TAM, Davis, 1989)
and the unified theory of acceptance and use of technology (UTAUT, Venkatesh et al., 2003).
However, TAM and UTAUT may not fully address the unique features of MP systems.
There are a limited number of studies on the adoption of MP in Indonesia (Rosnidah, 2019).
For example, Al-Saedi et al. (2019) claimed that from 2008 to 2017, only one study of MP in
Indonesia had been published in a reputable journal. This study aims to address this gap in
the literature. Particular contributions of the study include the following:

� an evaluation of not only direct effects but also indirect effects and total effects
among constructs in the model;

� an investigation of the moderating effects of gender, age, income and MP experience
on direct influences on a user’s intentions to use MP; and

� discussion of the practical implications of the findings.

These are important aspects that have not been adequately addressed in previous studies.
For example:

� if indirect and total effects are not analyzed then the analysis is incomplete and
mediation effects are not detected; and

� only a few prior studies have considered moderating factors that influence the
relationships between a user’s intention to adopt MP and its antecedents (Giovanis
et al., 2019; Sobti, 2019).

Handarkho and Harjoseputro (2019) appears to be the only study of MP in Indonesia that
has considered moderating factors.

Thus, the following research questions are proposed:

Q1. Which factors have significant direct, indirect or total effects on an individual’s
intention to useMP?

Q2. Does an individual’s age, experience with MP, gender or income have a significant
moderating effect on intentions?

Q3. What are the theoretical and practical implications of the results for these two
questions?

The findings are expected to contribute to the still limited theoretical understanding of MP
adoption in Indonesia. The MP providers may use the findings to better understand the
important factors for consumers who intend to adopt MP systems as new innovative
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technologies. The factors investigated in the theoretical model provide valuable insights for
MP providers to enhance the successful adoption of their MP systems.

The content is organized as follows. Section 2 presents a theoretical model and
hypotheses derived from a review of related literature. Section 3 describes the research
design and methods. Section 4 presents the results of data preparation and preliminary
analyses. Section 5 presents the results of structural equation modeling (SEM) analyses.
Section 6 discusses the findings and conclusions are in Section 7.

2. Related literature and theoretical model
Studies of MP have been conducted in a variety of developed and developing nations: India
(Sobti, 2019; Chauhan, 2015; Shankar and Datta, 2018); Qatar (Musa et al., 2015); Malaysia
(Teo et al., 2015); South Korea (Lee et al., 2019); Pakistan (Aslam et al., 2017); Spain (Kalini�c
et al., 2019; Liébana-Cabanillas et al., 2018a; Liébana-Cabanillas et al., 2015a); Thailand
(Phonthanukitithaworn et al., 2016); Turkey (Aydin and Burnaz, 2016); USA (Bailey et al.,
2017); UK (Slade et al., 2015); Brazil (de Sena Abrahão et al., 2016); Portugal (Oliveira et al.,
2016); and Jordan (Qasim andAbu-Shanab, 2016).

Most studies have included constructs from the TAM or UTAUT models and other
constructs relevant to the context of MP, including self-efficacy (Shankar and Datta, 2018;
Bailey et al., 2017); trust (Liébana-Cabanillas et al., 2018b; Shankar and Datta, 2018;
Phonthanukitithaworn et al., 2016; Qasim and Abu-Shanab, 2016; Chauhan, 2015; Liébana-
Cabanillas et al., 2015a; Slade et al., 2015; Liébana-Cabanillas et al., 2014a); network
externalities (Qasim and Abu-Shanab, 2016; Arvidsson, 2014); and perceived security
(Liébana-Cabanillas et al., 2018a; Aslam et al., 2017; Aydin and Burnaz, 2016; Oliveira et al.,
2016; Musa et al., 2015).

A literature review conducted by Karsen et al. (2019) found that perceived ease of use,
perceived usefulness, perceived security, trust, social influence and facilitating condition
were in the list of the top ten factors used most often to describe the adoption of MP systems.
Shankar and Datta (2018) argued that self-efficacy has a significant positive impact on
consumer intention toward a MP. They also validated a strong relationship between self-
efficacy and perceived ease of use. This finding is consistent with a study from Bailey et al.
(2017) which concluded that self-efficacy has strong effects on both perceived usefulness and
perceived ease of use. Qasim and Abu-Shanab (2016) argued strongly to include network
externalities in future research on MP adoption. In addition, the main dimension of culture,
uncertainty avoidance, was found to have a strong correlation with trust in the limited
number of MP acceptance studies (Fan et al., 2018; Xin et al., 2015). Also, there were limited
prior studies of MP that used moderating factors such as those introduced in the general
UTAUT theoretical model of technology adoption, especially experience with MP and
Income. Thus, this study includes all of these factors as the nine determinants of behavioral
intention to use MP systems. Gender, age, experience with MP and income are introduced as
the moderating factors that influence the direct effects of the nine determinants on
behavioral intention.

2.1 Model variables and hypotheses
The following important variables and hypotheses were derived from a review of studies of
MP.

Behavioral intention is defined as a measure of the strength of an individual’s intention to
perform a specified behavior (Ajzen, 1991) or to use products or services (de Sena Abrahão
et al., 2016). Behavioral intention predicts actual usage (Anggraini and Rachmawati, 2019;
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Liébana-Cabanillas et al., 2018a). In this study, behavioral intention measures the strength of
an individual’s intention to continue to use MP (Musa et al., 2015).

Perceived security is the degree to which individuals believe that their property and
information privacy is secure when usingMP (Fan et al., 2018). Perceived security also refers
to the perception of security against risks associated with new technologies, especially the
risk of losing confidential data, which may lead to financial losses (Liébana-Cabanillas et al.,
2018a). Consumers must feel secure in order to enhance the use of new technology (Oliveira
et al., 2016). Perceived security is a significant predictor of MP usage intention (Liébana-
Cabanillas et al., 2018a; Oliveira et al., 2016; Musa et al., 2015). According to Fan et al. (2018),
Perceived security has a significant impact on trust and this has been confirmed in literature
reviews by Dahlberg et al. (2015) and Karsen et al. (2019). The following hypotheses are
proposed:

H1. Perceived security has a significant positive direct effect on behavioral intention.

H2. Perceived security has a significant positive direct effect on trust.

Trust refers to one’s belief that all the stakeholders in MP systems (service providers, banks,
vendors and other users) will behave appropriately to improve the security of MP (Fan et al.,
2018). A consumer will not use a system, especially a payment system, unless it can be
trusted and providers have to be proactive in minimizing uncertainty about trusting
electronic transactions (Liébana-Cabanillas et al., 2015a). Trust is an essential determinant of
the adoption of systems, especially MP systems (Chauhan, 2015; Arvidsson, 2014). In MP
studies Trust is a significant predictor of behavioral intention (Anggraini and Rachmawati,
2019; Shankar and Datta, 2018; Phonthanukitithaworn et al., 2016). The following
hypothesis is proposed:

H3. Trust has a significant positive direct effect on behavioral intention.

Uncertainty avoidance is one of the six dimensions of national culture proposed by Hofstede
(1984), which refers to the extent to which individuals minimize anxiety through formal
rules and regulations. Not all of the dimensions are related to MP, but Uncertainty avoidance
is a significant determinant of Trust (Fan et al., 2018; Xin et al., 2015). Xin et al. (2015)
defined uncertainty avoidance as the level of risk accepted by individuals when they are in
uncertain situations. This study defines it as the extent to which MP users are willing to
follow formal rules and regulations designed to minimize uncertainty on MP platforms (Fan
et al., 2018). Consumers from societies having high uncertainty avoidance will use new
technology only if it can be trusted. Indonesia is a developing country with a low Hofstede
score of 48 on uncertainty avoidance (Hofstede-insights, 2020). The following hypothesis is
proposed:

H4. Uncertainty avoidance has a significant positive direct effect on trust.

Network externalities refers to the degree to which the perceived value of MP increases as
the number of users increases (Qasim and Abu-Shanab, 2016). Song et al. (2009) showed that
the number of users who adopted a new technology is positively associated with behavioral
intention. Nejad et al. (2016) argued that network externalities could be an obstacle to the
adoption of services such as smart payment cards, e-banking and MP. The role of network
externalities inMP is under-investigated. The following hypothesis is proposed:

H5. Network externalities has a significant positive direct effect on behavioral
intention.
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Shankar and Datta (2018) referred to self-efficacy as the degree to which an individual
believes that they have the skills needed to perform MP activities. They concluded that self-
efficacy has a significant positive impact on behavioral intention. They also reported a
strong relationship between self-efficacy and perceived ease of use. Bailey et al. (2017)
showed that self-efficacy has a strong effect on perceived usefulness and perceived ease of
use. The following hypotheses are proposed:

H6. Self-efficacy has a significant positive direct effect on behavioral intention.

H7. Self-efficacy has a significant positive direct effect on perceived usefulness.

H8. Self-efficacy has a significant positive direct effect on perceived ease of use.

Social influence is defined as the degree to which people close to users influence their
intention to use MP (Qasim and Abu-Shanab, 2016). Many studies of MP found that the
social influence had a significant influence on behavioral intention (Anggraini and
Rachmawati, 2019; Lee et al., 2019; Sobti, 2019). However, Shankar and Datta (2018) and Teo
et al. (2015) reported that the influence on behavioral intention was not significant.
Furthermore, contradictory results for the influence of social influence on the perceived
usefulness in MP have been reported (Shankar and Datta, 2018). The following hypotheses
are proposed:

H9. Social influence has a significant positive direct effect on behavioral intention.

H10. Social influence has a significant positive direct effect on perceived usefulness.

Perceived usefulness is a TAM variable defined as the degree to which MP is useful for
paying for a purchase (Liébana-Cabanillas et al., 2018a). In UTAUT, it is equivalent to
performance expectancy. If users perceive that MP provides unique benefits then it is likely
that they will use it (Aslam et al., 2017). In MP studies (Lee et al., 2019; Sobti, 2019; Wang
et al., 2019), perceived usefulness has a significant effect on behavioral intention. However,
in other MP studies this effect was not significant (Anggraini and Rachmawati, 2019;
Phonthanukitithaworn et al., 2016; Teo et al., 2015). The following hypothesis is proposed:

H11. Perceived usefulness has a significant positive direct effect on behavioral
intention.

Facilitating conditions is the degree to which an individual believes that organizational and
technical infrastructure exists to support the use of MP (Oliveira et al., 2016). In UTAUT, it
is a direct determinant of behavioral intention (Venkatesh et al., 2003). For MP it has been
found to have a significant effect on behavioral intention (Sobti, 2019;
Phonthanukitithaworn et al., 2016; Teo et al., 2015). However, Lee et al. (2019) and Oliveira
et al. (2016) found that this effect was not significant. In addition, Wang et al. (2019) and
Liébana-Cabanillas et al. (2015b) reported that facilitating conditions had a significant effect
on perceived usefulness while Kim et al. (2010) found that this effect was not significant. The
following hypotheses are proposed:

H12. Facilitating conditions has a significant positive direct effect on behavioral
intention.

H13. Facilitating conditions has a significant positive direct effect on perceived
usefulness.
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Perceived ease of use is a TAM variable defined as the degree of belief that using a MP
system will be effortless (Chandra et al., 2018). According to Venkatesh et al. (2003) it is
similar to effort expectancy (UTAUT). For MP, studies have shown that perceived ease of
use has a significant effect on behavioral intention (Sobti, 2019; Wang et al., 2019). However,
other studies found that this effect is not significant (Anggraini and Rachmawati, 2019; Lee
et al., 2019; Liébana-Cabanillas et al., 2018a; Oliveira et al., 2016). After reviewing 87 MP
studies published in the period 2007 to 2014, Dahlberg et al. (2015) found that perceived ease
of use was the factor used most often and the same result was found in a similar review by
Karsen et al. (2019) of 54 studies published from 2014 to 2018. Some studies showed that
perceived ease of use has a significant effect on perceived usefulness (Anggraini and
Rachmawati, 2019; Wang et al., 2019). However, Chauhan (2015) found that this effect was
not significant. The following hypotheses are proposed:

H14. Perceived ease of use has a significant positive direct effect on behavioral
intention.

H15. Perceived ease of use has a significant positive direct effect on perceived
usefulness.

Moderating factors (gender, age, experience and income): Although UTAUT includes
moderating effects, there has not been an adequate investigation of moderating effects in
models of MP. Table 1 identifies previous studies that motivated 32 hypotheses associated
with the 4 moderators (gender, age, experience and income). Each of the four moderators is
hypothesized to have a significant effect on the direct effects on behavioral intention due to
the eight model variables shown in Table 1. It is noted that there are 11 hypotheses for
which there was no theoretical support among previous studies of MP. Consequently, these
11 hypotheses are considered to be exploratory in nature.

2.2 Theoretical model
Figure 1 presents the theoretical model notated with each of the hypotheses (H1–H15) for
direct causal effects.

3. Research design and methods
This quantitative cross-sectional study used a questionnaire to collect data about an
individual’s experience using MP systems. This approach has been used successfully in
prior studies of MP. The design decisions for this study follow the guidance provided by
Neuman (2006).

3.1 Development of a questionnaire
A self-administered questionnaire was prepared in both the English and Indonesian
languages. The questionnaire includes two sections: Section 1 concerns the personal
characteristics of the respondents [age, gender, city of residence, monthly income, the
frequency of MP usage each month and the MP system(s) used]. Instructions made it clear
that only individuals from urban areas who are at least 17 years of age and have used MP
should complete the questionnaire. Section 2 addresses variables in the theoretical model.

A focus group of five MP users with expertise in English and Indonesian languages
reviewed both versions of the questionnaire. Suggested modifications were included in
revised versions, and the Indonesian language version was used in a pilot study with a
sample of ten participants. Their responses and comments were noted, and modifications
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were included in the final versions of the questionnaire. The Indonesian language version
was used in the full study.

3.2 Measurement
The questionnaire adapted measuring instruments from prior studies in order to improve
the validity and reliability of the measures. Table 2 describes details of the measurement of
the ten latent variables where measures of indicators were treated as interval scale measures
in analyses. Participants expressed their level of agreement with the statements using a five-
point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).

Moderating factors gender and income are nominal level variables with the values male
or female and less than Rp 5,000,000 or greater than or equal to Rp 5,000,000, respectively.
Themoderating factors age and experience are interval scale variables.

3.3 Sampling
The target population is an Indonesian resident at least 17 years of age who is currently
living in an urban area in Indonesia and has used an Indonesian MP system. Indonesian
residents have to be at least 17 years old to obtain a resident card which is required by MP
providers to register their customers. The size of the target population is unknown but
exceeds 100,000. Consequently, with 5% precision and a 95% confidence level, a minimum
sample size of 400 was determined (Israel, 2003). This sample size ensured the statistical
validity of the study, especially the use of SEM.

A purposive sampling method was used to distribute questionnaires to members of the
target population in four large cities in Indonesia using Google Form. The cities were
Jakarta and Surabaya (Java island), Denpasar (Bali island) and Makassar (Sulawesi island).
This was done with the assistance of personal contacts in each of these four cities.

4. Data preparation and preliminary analyses
4.1 Data preparation
An initial sample of 805 respondents was obtained. The accuracy of data entry in an SPSS
worksheet was checked using a random selection of 81 questionnaires (10%). No errors were
found and there were no missing values for any of the variables. However, 69 questionnaires
were removed from the sample because they contained at least one outlier value for a
variable. The final sample size was 736.

Figure 1.
Theoretical model
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Variable Indicator Measuring instrument

Existing
Measuring
Instrument

Perceived Security PS1 I would consider tde mobile payment to be
trustwortdy

Musa et al.
(2015)

PS2 I think that the mobile payment would have
sufficient technical capacity to protect my private
information

PS3 I would have trust in the security measures used by
a mobile payment to protect my personal and
financial information

PS4 I would be confident with the security system
adopted by the mobile payment

Trust TR1 Mobile payment is a trustworthy service Chauhan (2015)
TR2 I can count on the mobile payment to protect my

money
TR3 I can count on the mobile payment to transfer my

money safely
TR4 The mobile payment can be relied on to keep its

promises
Uncertainty
Avoidance

UA1 It is important for mobile payment service providers
to show users formal regulations needed and the
corresponding benefits

Fan et al. (2018)

UA2 When using mobile payment, I will follow all the
rules, regulations, and operating procedures needed

UA3 When using mobile payment, I will read the
instructions for every procedure needed

UA4 Regulations of mobile payment are important to me
because it can protect the safety of my account and
my property

UA5 When using mobile payment, I will follow the step-
by-step instructions to make a payment

Network
Externalities

NE1 If more and more merchants accept mobile payment,
then: The quality of mobile payment services will
improve

Qasim and Abu-
Shanab (2016)

NE2 A wider variety of mobile payment services will be
offered

NE3 Customers will have to pay less to use mobile
payment services

Self-efficacy SE1 It is easy to learn how to use a smartphone to pay for
purchases

Bailey et al.
(2017)

SE2 I have the necessary skills to use a smartphone to
pay for purchases

SE3 I am confident that I could figure out how to use a
smartphone to pay for my purchases

Social Influence SI1 People who are important to me think I should use
mobile payment

Shankar and
Datta (2018)

SI2 People whose opinions I value are preferred me to
use mobile payment

SI3 People who are important to me (e.g., family
members, close friends, and colleagues) support me
to use mobile payment

(continued )

Table 2.
Measurement of
latent variables
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The construct validity of the measures of the latent model variables was tested iteratively
using principal component factor analysis. The first iteration showed that the indicators for
trust and perceived security loaded onto the same component. Also, the indicators for self-
efficacy and facilitating conditions loaded onto the same component. To resolve these
problems, perceived security and facilitating conditions were removed from the theoretical
model while trust and self-efficacy were retained. The second factor analysis showed
satisfactory construct validity for all of the remaining eight latent variables whereby
indicators loaded significantly onto only their associated latent variable with loadings of
magnitude 0.4 or greater and associated eigenvalues of at least 1 (Straub et al., 2004). The
equivalence reliability of these sets of indicators was assessed using Cronbach’s alpha
coefficients. Each of the coefficients exceeded the acceptable value of 0.7 according to the
interpretation by George and Mallery (2003). These results are displayed as part of Table 3.
In addition, the composite reliability and convergent validity of each latent variable were
checked by computing the composite reliability (CR) and the average variance extracted
(AVE). Following recommendations by Fornell and Larcker (1981) as shown in Table 3, the
CR and AVE values for all of the latent variables are greater than the minimum acceptable
values of 0.7 and 0.5, respectively. For each latent variable the values forHAVE are greater
than the correlation coefficients for correlations between the latent variable and all other

Variable Indicator Measuring instrument

Existing
Measuring
Instrument

Perceived
Usefulness

PU1 I believe mobile payment will be a useful service in
my day-to-day activities

de Sena
Abrahão et al.
(2016)PU2 Using mobile payment would make me perform my

financial transactions more quickly
PU3 Using mobile payment increases my productivity
PU4 Mobile payment would bring me greater

convenience
Facilitating
Conditions

FC1 I have the resources necessary to use mobile
payment

Teo et al. (2015)

FC2 I have the knowledge necessary to use mobile
payment

FC3 Mobile payment is compatible with other
technologies I use

FC4 I can get help from others when I have difficulties
using mobile payment

Perceived Ease of
Use

PEU1 My interaction with mobile payment would be clear
and understandable

Oliveira et al.
(2016)

PEU2 It is easy for me to become skillful at using mobile
payment

PEU3 I find mobile payment easy to use
PEU4 Learning to operate a mobile payment system would

be easy for me
Behavioral
Intention

BI1 If it is possible then: I intend to continue using the
mobile payment in the future

Teo et al. (2015)

BI2 I will always try to use the mobile payment in my
daily life

BI3 I plan to continue to use the mobile payment
frequently

Table 2.
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latent variables as displayed in Table 6. According to Fornell and Larcker (1981), this
indicates satisfactory discriminant validity for the measures of the latent variables.

The removal of perceived security and facilitating conditions from the theoretical model
produced a modified theoretical model (Figure 2). Consequently, the four hypotheses about
direct effects (H1, H2, H12 andH13) and the eight hypotheses in Table 1 about moderating
effects involving these two variables were not able to be tested in the modified theoretical
model.

4.2 Preliminary analyses
Table 4 summarizes the characteristics of the participants based on Section 1 of the
questionnaire.

Ages range from 17 years to 66 years with mean 32, median 28, mode 22 and standard
deviation 12. For Experience the mean, median, mode and standard deviation were 15, 10, 10
and 15, respectively. For age and experience the medians were used to form two groups to
analyze the moderating effects in section 5.2.

Table 5 shows descriptive statistics for the variables and their indicators in the modified
theoretical model. A single scale measure for each latent variable was computed as the
weighted mean of the values of the indicators using the standard deviations of the indicators
as the weights.

In Table 5, the magnitudes of skewness and kurtosis are within the acceptable limits of 3
and 7, respectively, as recommended for using maximum likelihood estimation in
subsequent SEM analyses (Kline, 2016).

Significant results from t-tests showed that (p< 0.05):
(1) Each model variable has a mean value which is significantly greater than the

neutral value of 3 on their five-point measurement scales.
(2) The mean values of:

� Trust, self-efficacy and perceived ease of use for the younger age group were
greater than for the older age group but the reverse was true for uncertainty
avoidance.

� Social influence for males was less than for females.
� Self-efficacy and behavioral intention for the group with less MP experience

was less than the group with more experience.

Figure 2.
Direct effects in the
modified theoretical
model

Network 
Externali�es

Social
Influences

Uncertainty
Avoidance

Trust

Self
Efficacy

Behavioral
Inten�on

Perceived
Ease of Use

Perceived
Usefulness Gender Age

IncomeExperience

Moderators

0.905***(0.704L)

0.196***(0.285M)

0.093***(0.131M)

0.334***(0.262M)

0.195**(0.148M)

0.054*(0.072S)

0.459***(0.368M)

0.091***(0.114M)

0.186***(.182M)

0.353***(0.341M)

0.386***(0.391M)
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� Social influence, uncertainty avoidance and behavioral intention were less for
those with lower incomes than those with higher incomes.

Table 6 shows the correlation coefficients for the associations among the model variables.
All of the correlations are significant and positive (p< 0.05). The shaded cells correspond
with the 11 direct effects in the modified theoretical model (Figure 2). The correlations
underlined correspond to five plausible direct effects that may be added to the modified
theoretical model. They are plausible because the correlations are significant and it is
feasible that one variable precedes the other in time. However, a significant correlation does
not mean that the effect is also significant. Consequently, these five effects are only noted at
this stage but are examined carefully in Section 5.1.

5. Model analyses
Analyses were done using Amos software. All effects are shown in the following format.
The unstandardized effect is shown first, followed by *, **, *** or NS, which indicates that
the level of statistical significance is 0.05, 0.01, 0.001 or not statistically significant at a level
of 0.05 or less, respectively. In parentheses, the standardized effect is shown, followed by an
interpretation of its magnitude based on Cohen (1988): small (S,# 0.1), medium (M, between
0.1 and 0.5) or large (L,� 0.5).

5.1 Analyses and development of the modified theoretical model
Figure 2 shows direct effects in the SEM analysis of the modified theoretical model.

Table 4.
Characteristics of

participants

Characteristic Frequency (%)

Montdly Income (Rp)
<5,000,000 311 42.3
�5,000,000 425 57.7

Experience (Number of times MP is used/month)
1 to 10 432 58.7
�11 304 41.3

MP System Used
Gopay 567 77.0
Ovo 654 88.8
Dana 295 40.1
LinkAja 119 16.2
Other 117 15.9

City
Surabaya 310 42.1
Jakarta 182 24.7
Denpasar 123 16.7
Makassar 121 16.4

Gender
Male 410 55.7
Female 326 44.3

Age (Years)
17 to 28 378 51.4
�29 358 48.6
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The fit statistics for the modified theoretical model are x2= 1005.261, df= 360, NC = x2/
df= 2.792, RMR=0.039, GFI= 0.912, AGFI= 0.894, NFI= 0.933, IFI = 0.956, CFI= 0.956
and RMSEA=0.049, meeting the standard assessment criteria from Kline (2016). The
proportion of the variance of each endogenous variable that is explained is satisfactory
[trust (0.136), perceived usefulness (0.557), perceived ease of use (0.495), behavioral intention
(0.526)]. However, in Figure 2, network externalities has small effect on behavioral intention,
and it may be possible to remove it from the model.

Table 5.
Descriptive statistics

Variable/
Indicator Mean SD Skewness Kurtosis

Variable/
Indicator Mean SD Skewness Kurtosis

Uncertainty
avoidance

4.42 0.539 �0.942 0.316 Perceived
usefulness

4.55 0.511 �0.927 �0.107

UA1 4.60 0.578 �1.097 0.209 PU1 4.56 0.601 �1.006 �0.003
UA2 4.53 0.610 �0.938 �0.138 PU2 4.64 0.541 �1.173 0.376
UA3 4.24 0.697 �0.576 0.008 PU3 4.44 0.651 �0.751 �0.492
UA4 4.32 0.697 �0.643 �0.278 PU4 4.59 0.558 �0.931 �0.156
UA5 4.48 0.619 �0.768 �0.403 Perceived ease

of use
4.60 0.488 �0.930 �0.077

Trust 3.97 0.671 �0.247 �0.473 PEU1 4.52 0.561 �0.652 �0.615
TR1 4.01 0.740 �0.333 �0.285 PEU2 4.60 0.563 �1.033 0.066
TR2 3.89 0.807 �0.297 �0.464 PEU3 4.65 0.522 �1.063 0.027
TR3 4.15 0.737 �0.435 �0.477 PEU4 4.62 0.549 �1.085 0.166

TR4
3.85 0.762 �0.106 �0.560 Social

influence
3.97 0.773 �0.219 �0.953

Network
externalities

4.25 0.679 �0.765 �0.093 SI1 3.95 0.870 �0.221 �1.023

NE1 4.26 0.757 �0.690 �0.271 SI2 3.89 0.849 �0.149 �0.916
NE2 4.35 0.712 �0.768 �0.163 SI3 4.08 0.786 �0.400 �0.612
NE3 4.13 0.813 �0.617 �0.296 Behavioral

intention
4.43 0.661 �1.072 0.427

Self-efficacy 4.72 0.397 �1.242 0.410 BI1 4.59 0.604 �1.184 0.355
SE1 4.70 0.489 �1.267 0.451 BI2 4.40 0.739 �1.005 0.252
SE2 4.78 0.416 �1.344 �0.193 BI3 4.34 0.779 �0.940 0.099
SE3 4.70 0.494 �1.260 0.461

Table 6.
Correlations among
model variables

Variable Trust
Network

externalities
Self-

efficacy
Social

influence
Uncertainty
avoidance

Perceived
usefulness

Perceived ease
of use

Network
externalities 0.353 1
Self-efficacy 0.294 0.328 1
Social influence 0.302 0.335 0.290 1
Uncertainty
avoidance 0.308 0.368 0.357 0.318 1
Perceived
usefulness 0.352 0.360 0.495 0.442 0.483 1
Perceived ease
of use 0.324 0.318 0.591 0.307 0.405 0.604 1
Behavioral
intention 0.385 0.370 0.492 0.418 0.383 0.610 0.561
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Furthermore, as discussed in Section 4.2 (Table 6), there are five plausible causal effects
that may be added to the modified theoretical model: Trust ! Perceived usefulness and
perceived ease of use; Social influence and network externalities! Trust; and Uncertainty
avoidance ! Behavioral intention. These five direct effects were added to the modified
theoretical model. Using the specification search facility in Amos, they, together with
Network externalities! Behavioral intention, were made optional. The specification search
analyzed the hierarchy of 26 (64) possible models. Following Kline (2016), the model in this
hierarchy with the smallest value of NC was selected to become the final model shown in
Figure 3.

Four of the five direct effects considered as plausible additions were included in the final
model, but Uncertainty avoidance ! Behavioral intention was not included. Network
externalities ! Behavioral intention was retained in the final model even though the
unstandardized direct effect is small and not significant (p> 0.05). Fit statistics for the final
model are x 2 = 913.844, df = 356, NC= 2.567, RMR=0.021, GFI= 0.919, AGFI= 0.902,
NFI= 0.939, IFI= 0.962, CFI = 0.962 and RMSEA=0.046. Compared to the modified model,
the fit statistics for the final model are improved. The proportion of the variance of each
endogenous variable that is explained is satisfactory [trust (0.223), perceived usefulness
(0.560), perceived ease of use (0.490), behavioral intention (0.541)]. However, it is emphasized
that the changes made to produce the final model are exploratory. They are based on only
empirical evidence from the sample of participants.

Table 7 displays the result of a complete analysis of the final model. The statistical
significance of indirect effects was determined using the heuristic proposed by Cohen and
Cohen (1983). The statistical significance of totals of effects was determined using
nonparametric bootstrapping with 1,000 random samples.

5.2 Moderating effects
In Figure 2, four variables (gender, age, income and experience) are proposed to have
significant moderating effects on the six direct effects on behavioral intention. Two groups
were formed for each of the moderators based on their distributions (Table 4).

Using the group analysis function in Amos, the fit statistics for the modified theoretical
model for each of the groups were satisfactory. Table 8 shows that there were only two
significant moderator effects: gender moderates the direct effect of self-efficacy on
behavioral intention and experience moderates the direct effect of network externalities on
behavioral intention.

Figure 3.
Direct effects of the

final model

Network 
Externali�es

Social
Influences

Uncertainty
Avoidance

Trust

Self
Efficacy

Behavioral
Inten�on

Perceived
Ease of Use

Perceived
Usefulness

Gender Age

IncomeExperience

Moderators

0.836***(0.653L)

0.181***(0.263M)

0.093***(0.129M)

0.301***(0.237M)

0.193**(0.144M)

0.054NS(0.071S)

0.231***(0.185M)

0.085**(0.105M)

0.188***(0.180M)

0.355***(.337M)

0.382***(0.385M)

0.243***(0.257M)

0.149***(0.167M)

0.107***(0.138M)

0.075**(0.098S)
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6. Discussion
The characteristics of the participants (Section 4.2) showed that they were suited to the
requirements of the study and well placed to provide valid and reliable responses to the
questionnaire.

6.1 Direct effects
From the final model (Figure 3), there is support for 10 of the 11 hypotheses about
significant direct effects. Among these 11 hypotheses, six referred to significant direct
effects on Behavioral Intention. Five of these were supported, and in decreasing order of
importance, these effects were due to perceived usefulness, self-efficacy, perceived ease
of use, social influence and trust. The direct effect of network externalities on
behavioral intention (H5) was not supported. Compared to other constructs, Indonesian
consumers place less importance on network externalities as a motivation for using MP
technology. This finding is supported by a prior study in Sweden conducted by
Arvidsson (2014). On the contrary, Qasim and Abu-Shanab (2016) reported that this
effect was significant in Jordan. However, as mentioned in their study’s limitation, they
used a small sample size (only 253 participants) that may cause some biases. Network
externalities was also significantly positively correlated with behavioral intentions
(Table 6). Thus, the effect of network externalities on behavioral intention still needs to
be explored in future studies.

As seen in Figure 3, perceived usefulness was the strongest direct effect on
behavioral intention, with medium magnitude. This finding is consistent with research
conducted by Lee et al. (2019), Sobti (2019) and Wang et al. (2019). This possibly
happened since the data collection was carried out during the COVID-19 pandemic, so
that the Indonesian people’s interest in using cashless transactions has increased to
avoid being infected with the virus. Therefore, using the MP to perform their daily
transaction is considered very useful for them.

Self-efficacy was the second biggest direct effect on behavioral intention, with medium
magnitude, followed in decreasing order of importance by perceived ease of use, social
influence, trust and network externalities. This result is in line with several prior studies
(Anggraini and Rachmawati, 2019; Lee et al., 2019; Phonthanukitithaworn et al., 2016; Qasim
and Abu-Shanab, 2016; Shankar and Datta, 2018; Sobti, 2019). This finding is possible since
the percentage of mobile internet users in Indonesia is 133% of Indonesian people (Tomato
Digital Indonesia, 2020). They are accustomed to mobile devices and feel capable and
confident in usingMP.

Table 8.
The significant
moderator effects

Effects
Unstandardized
Effect

Unstandardized
Effect

Difference
Unstandardized Effect
Group 1 – Group 2

Magnitude of the
Critical Ratio for the

Difference

Gender
Group 1: Males (410) Group 2: Females

(326)
SE! BI 0.437*** �0.042 NS 0.479 3.163**

Experience (Times/Month)
Group 1:# 10 (432) Group 2:� 11 (304)

NE! BI 0.106** �0.005 NS 0.111 2.049*
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6.2 Indirect and total effects
In Table 7, all of the indirect effects on behavioral intention are positive and significant.
Except for perceived usefulness every variable has at least one indirect effect on behavioral
intention and all of these indirect effects are small with the exception of the following two
indirect effects which are medium:

(1) Self-efficacy ! Perceived ease of use ! Behavioral intention is almost as
influential as the direct effect of self-efficacy on behavioral intention. This finding
emphasizes the importance of the impact of self-efficacy on behavioral intention
both directly, as reported by Shankar and Datta (2018), and indirectly though the
mediator perceived ease of use;

(2) Perceived ease of use ! Perceived usefulness ! Behavioral intention is almost as
influential as the direct effect of perceived ease of use on behavioral intention. This
indirect effect supports the important direct influence of perceived ease of use on
behavioral intention, reported by Sobti (2019) and Wang et al. (2019), and contrary
to results from other studies (Anggraini and Rachmawati, 2019; Lee et al., 2019;
Liébana-Cabanillas et al., 2018a; Oliveira et al., 2016). The finding highlights the
mediation role of perceived usefulness

Each of the six totals of indirect effects on behavioral intention is significant. Three are
small (due to trust, network externalities and uncertainty avoidance) while three are medium
(due to self-efficacy, social influence and perceived ease of use). The total of indirect effects
on behavioral intention is greatest for self-efficacy. The total exceeds the significant direct
effect on behavioral intention mainly due to the important mediator perceived ease of use.
This finding supplements the importance of the direct effect as reported by Shankar and
Datta (2018) and again highlights the importance of an individual feeling confident in their
abilities to use MP.

The greatest total effect on behavioral intention is due to self-efficacy followed in
decreasing order of importance by perceived usefulness, perceived ease of use, social
influence, trust, network externalities and uncertainty avoidance. This order contrasts with
the order when only direct effects are analyzed (i.e. perceived usefulness, self-efficacy,
perceived ease of use, social influence and trust). Using total effects is more informative
especially regarding perceived usefulness and self-efficacy as well as network externalities
and uncertainty avoidance. The direct effect of network externalities on behavioral intention
is small and not significant but its total effect on behavioral intention is significant and
medium. Despite having no direct effect on behavioral intention, uncertainty avoidance has
a significant total effect. These results confirm the importance of analyzing indirect and
total effects instead of only direct effects.

Apart from influences on behavioral intention, other results in the final model indicate
the importance of analyzing indirect and total effects. Based on total effects the greatest
influence on:

� Perceived usefulness is self-efficacy followed in decreasing order of importance by
perceived ease of use, social influence, trust, network externalities and uncertainty
avoidance. However, using only direct effects the order is perceived ease of use,
social influence, self-efficacy and trust. considering only direct effects conceals the
important mediating roles of trust and perceived ease of use in indirect effects due to
network externalities, uncertainty avoidance and self-efficacy;

� Perceived ease of use is self-efficacy followed by trust, network externalities,
uncertainty avoidance and social influence. Consider only direct effects the order is

Adoption of
mobile

payment
systems



self-efficacy followed by trust which conceals the important mediating role of trust
in indirect effects on perceived ease of use due to network externalities, uncertainty
avoidance and social influence.

6.3 Moderator effects
Among the 24 hypotheses concerning significant moderator effects in the modified
theoretical model (Figure 2) only two significant moderator effects were found (Table 8). In
both cases, these moderator effects involving gender and experience were exploratory in
nature:

� For males, the direct effect of self-efficacy on behavioral intention was significant,
positive, medium and significantly greater than the not significant and small effect
for females.

� For the group with MP usage ten times or less per month, the direct effect of
network externalities on behavioral intention was significant, positive, medium and
significantly greater than the not significant and small effect for the group with
greater MP experience.

These findings enhance understanding of the direct effects of self-efficacy and network
externalities on behavioral intention described in Section 6.1.

6.4 Contributions
The findings represent theoretical and practical contributions to understanding MP,
especially in Indonesia.

Theoretical Contributions: Some of the findings are new, while others are reported in
only a few studies or evidence in other studies is contradictory. Starting with the
study’s new findings, both social influence and network externalities have significant
positive direct effects on trust. One of Hofstede’s culture dimensions, uncertainty
avoidance, does not have a significant direct effect on behavioral intention. All of the
indirect effects and corresponding totals of effects presented in Table 7 are also
considered as new findings. Further, three variables (trust, perceived usefulness, and
perceived ease of use) are found to be the important mediators in indirect effects. All of
the results related to moderator effects of gender, age, experience and income are also
categorized as new findings. Only a few studies have reported that trust has a
significant positive direct effect on perceived usefulness (Anggraini and Rachmawati,
2019; Chauhan, 2015) and perceived ease of use (Chandra et al., 2018; Liébana-
Cabanillas et al., 2018a).

This study also produces some contrary results compared to previous research.
Social influence was found to have a significant direct effect on behavioral intention
and perceived usefulness, which is not in line with the studies conducted by Shankar
and Datta (2018) and Teo et al. (2015). Another finding that perceived usefulness has a
significant direct effect on behavioral intention is not supported by the result from
Anggraini and Rachmawati (2019). Several prior studies also did not agree with the
finding that perceived ease of use has a significant direct effect on Behavioral Intention
(Anggraini and Rachmawati, 2019; Lee et al., 2019). Finally, a study from Chauhan
(2015) did not support the finding that perceived ease of use has a significant direct
effect on perceived usefulness.

Practical Contribution: The following discussions are based on the total effects from each
factor that influences the intention to adopt MP, as listed in Table 7. By understanding the
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factors influencing a customer’s acceptance of MP, the MP service providers can develop
strategic decisions to achieve success in increasing the number of individuals who adopt
MP. As self-efficacy was found to be the strongest factor that influences the consumer’s
intention to use MP (Table 7), MP providers need to develop the technical knowledge that
consumers need to use MP. Reducing the need for any complicated technical skills would be
desirable as well as providing in-situ help for using MP and demonstrating MP payment
transactions. The result of the moderating effect of gender (Table 8) suggests that female
consumers would hopefully benefit the most from these actions.

The other influential determinants of MP acceptance are perceived usefulness, perceived
ease of use, social influence, trust and network externalities. Consequently, MP service
providers should provide useful MP features to maximize consumer benefits by
continuously upgrading the MP system to enhance the performance (perceived usefulness).
Moreover, MP providers need to take specific activities to ensure that consumers can easily
perform a transaction by building kiosks in public services to help consumers use MP and
designingMP systems and apps that are simple and follow standard rules (perceived ease of
use). The providers should create a positive social awareness of MP by promoting MP on
social media networks and encouraging as well as rewarding the consumers who promote
MP among their contacts (social influence). Ensuring that MP systems are secure and safe
should be paid attention to by the providers through investment in both hardware and
software security and development responsive help support for consumers (trust). Lastly,
MP providers need to inform potential users of the strong acceptance and growth of MP by
offering incentives and rewards for consumers at well-known merchants and promoting the
MP system as much as possible (network externalities). The result of the moderating effect
of experience (Table 8) suggested that consumers who frequently use MP would benefit the
most from these actions.

7. Conclusion
The study aimed to address:

� a gap in the literature related to MP systems in Indonesia;
� analyses of direct, indirect and total effects among constructs in a theoretical model

derived from previous studies;
� moderating effects of gender, age, income and MP experience on direct influences on

a user’s intentions to use MP; and
� practical implications of the theoretical findings.

Section 6 presents a detailed discussion of the findings, which include support for findings
from previous studies, new findings and additional evidence where previous findings have
been contradictory or not commonly reported.

There are limitations to the findings. It was not possible to obtain valid measures for
perceived security and facilitating conditions separately from trust and self-efficacy,
respectively. Groups used for moderators were derived from the distributions of the
moderators and different results may be obtained if different groupings were used. The
study needs to be repeated in order to enhance the external validity of the findings,
especially in relation to the new findings.

Further studies may consider different model variables, different moderators (e.g. level of
education) and groups and participants from different urban and rural areas. Also, studies
from the perspective of the MP provider and future cross-cultural studies and comparisons
are recommended.
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SCOPE

The Global Information Infrastructure is a daily reality. In spite of the many applications in all domains of our societies:
e-business, e-commerce, e-learning, e-science, and e-government, for instance, and in spite of the tremendous advances by
engineers and scientists, the seamless development of Web information systems and services remains a major challenge.
The journal examines how current shared vision for the future is one of semantically-rich information and service oriented
architecture for global information systems. This vision is at the convergence of progress in technologies such as XML,
Web services, RDF, OWL, of multimedia, multimodal, and multilingual information retrieval, and of distributed, mobile and
ubiquitous computing. Topicality While the International Journal of Web Information Systems covers a broad range of
topics, the journal welcomes papers that provide a perspective on all aspects of Web information systems: Web semantics
and Web dynamics, Web mining and searching, Web databases and Web data integration, Web-based commerce and
e-business, Web collaboration and distributed computing, Internet computing and networks, performance of Web
applications, and Web multimedia services and Web-based education.
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SJR

The SJR is a size-independent prestige indicator that ranks

journals by their 'average prestige per article'. It is based on

the idea that 'all citations are not created equal'. SJR is a

measure of scienti�c in�uence of journals that accounts

for both the number of citations received by a journal and

the importance or prestige of the journals where such

citations come from It measures the scienti�c in�uence of

the average article in a journal, it expresses how central to

the global scienti�c discussion an average article of the

Total Documents

Evolution of the number of published documents. All types

of documents are considered, including citable and non

citable documents.

Year Documents

2005 19
2006 11
2007 33
2008 24

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total

number of documents published in that journal. The chart

shows the evolution of the average number of times

documents published in a journal in the past two, three and

four years have been cited in the current year. The two

years line is equivalent to journal impact factor ™

(Thomson Reuters) metric.

Cites per document Year Value

Cites / Doc. (4 years) 2005 0.000
Cites / Doc. (4 years) 2006 2.053
Cites / Doc. (4 years) 2007 1.033
Cites / Doc. (4 years) 2008 0.492
Cites / Doc. (4 years) 2009 0.839
Cites / Doc. (4 years) 2010 0.912
Cites / Doc. (4 years) 2011 1.050
Cites / Doc. (4 years) 2012 0.809
Cites / Doc. (4 years) 2013 1.155
Cites / Doc. (4 years) 2014 0.575

Total Cites  Self-Cites

Evolution of the total number of citations and journal's self-

citations received by a journal's published documents

during the three previous years.

Journal Self-citation is de�ned as the number of citation

from a journal citing article to articles published by the

same journal.

Cites Year Value

Self Cites 2005 0

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document and

external citation per document (i.e. journal self-citations

removed) received by a journal's published documents

during the three previous years. External citations are

calculated by subtracting the number of self-citations from

the total number of citations received by the journal’s

documents.

Cites Value

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several countries.

The chart shows the ratio of a journal's documents signed

by researchers from more than one country; that is

including more than one country address.

Year International Collaboration

2005 21.05
2006 18.18

Citable documents  Non-citable documents

Not every article in a journal is considered primary research

and therefore "citable", this chart shows the ratio of a

journal's articles including substantial research (research

articles, conference papers and reviews) in three year

windows vs. those documents other than research articles,

reviews and conference papers.

Documents Year Value

Non-citable documents

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years windows,

that have been cited at least once vs. those not cited

during the following year.

Documents Year Value

Uncited documents 2005 0
Uncited documents 2006 5
Uncited documents 2007 18
Uncited documents 2008 45
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I search it and found in your website, but there is not above information
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I want to publish my publish my research work in your journal. Please let me know:

- Time of Response

- Publication Fee
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Garima
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