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Abstract

The use of mobile applications (apps) has been growing in the world of technology, a phenomenon related to the increasing
number of smartphone users. Even though the mobile apps market is huge, few studies have been made on what makes
individuals continue to use a mobile app or stop using it. This study aims to uncover the factors that underlie the continuance
intention to use mobile apps, addressing two theoretical models: Expectation confirmation model (ECM) and the extended
unified theory of acceptance and use of technology (UTAUT?2). A total of 304 questionnaires were collected by survey to test
the theoretical framework proposal, using structural equation modelling (SEM). Our findings indicate that the most important
drivers of continuance intention of mobile apps are satisfaction, habit, performance expectancy, and effort expectancy.

Keywords Mobile applications (apps) - Continuance usage - Expectation confirmation model (ECM) - Extended unified theory of

acceptance and use of technology (UTAUT2)

1 Introduction

In recent years the increasing number of smartphone subscribers
has driven the usage of mobile application software for mobile
devices, commonly referred to as mobile applications (apps)
(Hsu and Lin 2015). Since the development of smartphones,
our everyday lives have largely relied on their various functions
(Cho 2016). According to Gartner (2015) the market demand for
mobile apps development services will grow at least five times
faster than internal information technology (IT) organizations’
capacity to deliver them. Also in a recent survey, 42% of orga-
nizations expect to increase spending on mobile apps develop-
ment by an average of 31% in 2016 (Gartner 2016). As reported
by Perez (2014) in a recent survey, the overall downloads of
mobile apps (in 2013) had reached 115% year-over-year growth
in 2013 and the category of “utilities and productivity apps”
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posted 150% year-over-year growth, whereas the value for “mes-
saging and social apps” (i.e., social apps) was up to 203%, the
most dramatic growth in apps in 2013 (Hsiao et al. 2016).

In order for organizations to better realize the benefits of IT,
they must understand the user behaviour, which cannot be
successful without a deep understanding of the way individ-
uals make use of an emerging technology such as mobile apps
(Seethamraju et al. 2018; Xu et al. 2015). While various ap-
proaches can be used to encourage user adoption of an inno-
vation, the long-term viability of a new information system
(IS) hinges more on users’ continuance behaviour than on
their initial adoption decisions (Venkatesh et al. 2011).
According to Bhattacherjee (2001a), prior post-adoption re-
search in the IS domain has focused primarily on one post-
adoption behaviour, namely, continuance usage. Earlier re-
search posits that the implementation of the continuance in-
tention to use IS is vital to the success amongst companies in
the competitive market due to the benefits in the investments
of the companies (Bhattacherjee 2001b). Retaining users has
become important for related industries, such as mobile ser-
vices, and these businesses can benefit from understanding
how users develop continuance intention, and then efficiently
provide new social apps to meet users’ needs (Albashrawi and
Motiwalla 2017; Hsiao et al. 2016). For these reasons, we will
address the following research question (RQ): How do the
mobile apps drivers of initial adoption decision influence the
mobile apps continuance intention of use?
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To answer the RQ we developed a research model based on
two existing and empirically validated theoretical models, i.e.,
the expectation-confirmation model (ECM), a theoretical model
by Bhattacherjee (2001b), and the extended unified theory of
acceptance and use of technology (UTAUT2) of Venkatesh et
al. (2012). On the one hand, UTAUT?2 has demonstrated a solid
and substantial improvement in explaining the IT adoption de-
cision and use behaviour. This is important to explain the IT in
its initial stage. On the other hand, after that initial stage, the
continuance intention may become the most important issue
that sustains the long-term viability, and the ECM model is
the most suitable for this study. By combining the smooth tran-
sition between these two models, we expect to explain the main
drivers of initial adoption that influence continuance intention
to use mobile apps. We expect this work to help companies and
people who are developing IT related to mobile apps realize
what the most important factors are that will lead the end-users
to continuously use them or, in other words, what the expecta-
tions and fears are about using mobile apps.

Our contribution is twofold. Firstly, we joined the
UTAUT2 model (Venkatesh et al. 2012) with the exploratory
elements regarding confirmation and satisfaction in the ECM
model (Bhattacherjee 2001b) in order to improve our under-
standing of continuance intention to use mobile apps, identi-
fying relevant determinants to extend it. To the best of our
knowledge this is the first time that the ECM model
(Bhattacherjee 2001b) and the UTAUT2 model (Venkatesh
et al. 2012) have been combined to investigate continuance
intention to use mobile apps. Secondly, by investigating the
determinants of individual’s continuance intention to use mo-
bile apps, we contribute to the wider body of scientific knowl-
edge that has so far not addressed the continuance intention to
use mobile apps. This is important because, while the majority
of earlier IS investigations are heavily focused on initial ac-
ceptance, this study seeks to investigate the direct effects of
mobile apps’ continuous intention, which is vital to the long-
term viability of an IS (Bhattacherjee 2001b).

The next section presents the mobile apps concept and a
brief description of the two theoretical models adopted in this
study. Afterwards, the research models with their statistical
hypotheses are presented along with the methodology used.
At the end, results are presented and discussed, followed by
conclusions drawn from this study.

2 Theoretical framework

2.1 Mobile applications (apps)

Originally “Mobile apps” referred to software for general pro-
ductivity and information retrieval purposes, including e-mail,

calendar and contact management, stock market quotes, and
weather information. However, a huge surge in user demand
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and the widespread availability of developer tools have driven
a rapid expansion to include other categories of mobile apps
including games, e-Books, utilities, social networking plat-
forms, and others providing access to information on business,
finance, lifestyle, and entertainment (Hsu and Lin 2015). The
popularity and tremendous growth of smartphone usage has
facilitated the research on the extensive adoption of new mo-
bile apps (Hsiao et al. 2016). Based on the Forrester survey Q3
2015 made in the US and UK, 88% of time spent on apps by
smartphone users are in the top five downloaded apps, the
users use on average 25 apps per month, and observing the
distribution of minutes spent on apps, messaging and social
media apps account for much of all the app time spent on
smartphones (15% of total minutes on Facebook in the US,
and 15% of total minutes on Facebook and 9% of total mi-
nutes on WhatsApp in the UK) (Forrester 2016).

Several models have been proposed in earlier research to
study the distinct nature of mobile apps (see Table 1). Taking
that into account, we aim to clarify the user’s behaviour in
relation to mobile apps, analysing a few examples of different
approaches to what has been done in the research on mobile
apps. Bellman et al. (2011) investigated the effects of using
branded mobile phone applications with the Pre-test/Post-test
experimental design. Wang et al. (2013a) investigated the de-
terminants of individual’s behaviour toward mobile apps, mak-
ing use of the theory of consumption values. In Song et al.
(2014) the user’s satisfaction is addressed based on mobile-
applications’ store, applying an environmental psychology per-
spective using discoverability facilitators. Kang (2014) predict-
ed the intention of mobile-applications’ use, applying the ex-
tended unified theory of acceptance and use of technology
(UTAUT). Kim et al. (2015) studied the effects of adopting
and using a brand’s mobile app on subsequent purchases, using
the difference-in-difference-in-difference (DDD) model.
Approaching a cultural perspective, Hoehle and Venkatesh
(2015) addressed the continuance intention to use social media
mobile apps. Recently Hsiao et al. (2016) explored the factors
influencing consumers’ satisfaction levels regarding social
apps and their continuance intention in a study similar to
ours, as it focused on social mobile apps. Harris et al. (2016)
explored the factors that influenced a consumer before
installing a mobile app (using perceived risk, trust, perceived
benefit, and intent to install). Qasim and Abu-Shanab (2016)
studied the drivers of mobile payment acceptance.

We conclude that there are many different subjects and
ways to approach the study of mobile apps, using diverse
theories. However, to the best of our knowledge there is no
earlier research on mobile apps combining the ECM and
UTAUT2 models to study the continuance intention. We ex-
pect to contribute to the information systems discipline by
integrating these two well established theories in a single the-
oretical model. In the next two subsections we describe the
models applied in this research.
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2.2 Adoption models
2.2.1 Expectation confirmation model (ECM)

Recently, to study post-acceptance behaviour at the individual
level, the ECM has been adopted by several IS researchers
(e.g. Bhattacherjee (2001b), Lin et al. (2005), Thong et al.
(2006), Lee (2010),

Albashrawi and Motiwalla (2017)). The ECM emerged
from an adaptation of ECT. The ECT claims that expectations,
along with perceived expectation, lead to post-purchase satis-
faction. This effect can be measured by negative or positive
dissonance between performance and expectations (Oliver
1980). Bhattacherjee (2001b) adapted it to ECM in order to
predict IS continuance usage. This model is supported by
three variables to predict and explain the individual’s contin-
uous intention of IT usage: satisfaction, confirmation of ex-
pectations, and perceived usefulness. In Fig. 1 (the ECM) the
two primary variables to determine IS continuance intentions
are confirmation and perceived usefulness, determined by the
consumer’s initial expectations. Both influence user’s satisfac-
tion. The satisfaction and perceived usefulness forecast the
individual’s continuance intention of IS.

In the IT products and services context, several investiga-
tions have been made addressing different types of models in
order to deepen the concept of post acceptance and examine
the behaviour of individuals. In order to investigate continu-
ance use of IS a few recent studies have been produced with
themes similar to our research addressing this issue, mobile
apps. The most recent are: Hsu and Lin (2015), Xu et al.
(2015), and Hsiao et al. (2016), who proposed that their frame-
works incorporate ECM. This same model is an integral part
of the structure of this research, and is used in order to address
one of its main objectives, the behaviour of individuals after
they have used mobile apps.

Our study extends the ECM in an innovative way in order
to better understand the mobile apps post-adoption phenome-
na. We posit that the decision after the initial acceptance stage
has a greater influence on the continuance intention in mobile
apps, which may influence the user’s long-term viability.

Fig. 1 A post-acceptance model

from Bhattacherjee (2001b). Perceived Usefulness

Confirmation

@ Springer

2.2.2 Extended unified theory of acceptance and use
of technology (UTAUT2)

To explain users’ intentions of using an IS and subsequent usage
behaviour of technology in organizational contexts, Venkatesh et
al. (2003) developed the UTAUT. This model is a representation
of a synthesis of eight distinct theoretical models taken from
sociological and psychological theories utilized in the literature
to explain that behaviour (Venkatesh et al. 2003). In order to
explain behavioural intention to use a technology and usage
behaviours, UTAUT is supported by four main constructs: per-
formance expectancy, social influence, effort expectancy, and
facilitating conditions. These constructs are focused on the influ-
ence of behaviour of intention to use a technology. The behav-
ioural intention and facilitating conditions determine technology
use. The gender, age, voluntariness, and experience are consid-
ered as the moderators of the four constructs in the UTAUT
model to explain differences between individuals.

Later, Venkatesh et al. (2012) developed UTAUT?2, extending
and adopting the theory to the consumer context. Three new con-
structs (hedonic motivation, price value, and habit) were added to
the original UTAUT model. In that research it was demonstrated
that the extension of UTAUT, compared with the original model,
produced a substantial improvement in the explained variation of
behavioural intention and variation of the use behaviour.

Additionally, research applying the UTAUT model shows no
signs of saturation and continues to grow. Based on that, we
consider UTAUT to be one of the most influential theories in
the IS adoption context. At the same time, by integrating a smooth
transition between UTAUT2 and ECM, consequently between
initial stage of adoption and continuance intention, it provides a
reasonable amount of insight into mobile apps research.

2.2.3 Integrated model of ECM with UTAUT2

Our main model is based on Bhattacherjee (2001b), who
showed that an ECM extension model gives a better contribu-
tion to IT use in order to address the weaknesses of the original
model. As seen above in this literature review, some studies
have done their research based on ECM extensions. However,

Continuance Intention

Satisfaction
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to the best of our knowledge, no investigation has used the
same constructs and the same theories that we set together
with UTAUT2. We selected the constructs from the
UTAUT? of Venkatesh et al. (2012), a relatively recent model
that focuses mainly on behavioural intention and use, which
we suggest can give greater explanatory power to the essential
constructs of our main model, performance expectation and
continuance intention of mobile usage. Taking these into
account and based on the suggestions of Venkatesh et al.
(2012) and Bhattacherjee (2001b), their models should be
applied to different technologies or attempt to identify other
relevant factors to extend. For these reasons, we propose to
combine the ECM with the UTUAT?2 to gain a better under-
standing of mobile apps continuance intention.

3 Research model and hypotheses

The ECM is the basis of the whole process, measuring the
level of satisfaction and expectations of individuals, and with
the addition of some predictors to this model and its explora-
tion in more detail, it will provide a better understanding of
continuance intention of usage of mobile apps. Thus, we pro-
pose to incorporate the seven constructs of UTUAT2, which
are significant direct determinants of intention of use and
reach substantial improvements in the explained variation in
behavioural intent and in the use of technology (Venkatesh et
al. 2011). We propose a holistic research model extending the
ECM and combining it with UTUAT?2. A theoretical model is
presented to examine the continuance intention applied to end
users using apps. This model is shown in Fig. 2 and the cor-
responding hypotheses are discussed in this section.

The confirmation of expectations is defined as users’ antic-
ipated benefits gained through their experiences with the IT
(Lee 2010). The ECM posits that the users’ confirmation of
expectations will have a positive effect on the perceived use-
fulness, also known as performance expectancy of I'T, and also
confirmation is positively related to satisfaction with IS use
because it implies realization of the expected benefits of IS use
(Bhattacherjee 2001b). Moreover, IT users’ confirmation of
expectations suggests that the users obtain expected benefits
through their IT usage, thereby leading to a positive effect on
users’ satisfaction and perceived usefulness (performance ex-
pectancy) with IT. Adapted to mobile apps, a user who con-
firms the previous expectation by using it can quickly realize
all of its benefits. Thus, user satisfaction with mobile apps
depends on the confirmation that the use of them is closer to
their actual experience. Therefore, we posit the following:

H1a. Confirmation is positively associated with the per-
formance expectancy of mobile apps.

H1b. Confirmation is positively associated with the sat-
isfaction with mobile apps.

Performance expectancy is defined as “the extent to which a
person believes that a system enhances his or her performance”
(Chiu and Wang 2008). This is a similar concept to perceived
usefulness and relative advantage (Alwahaishi and Snasel
2013). According to Bhattacherjee (2001b), user satisfaction
was determined by confirmation of expectations from prior
use and perceived usefulness (performance expectancy).
Adapted to our study, if the mobile apps user feels that using
amobile app is useful, he will get more satisfaction from its use.
On the other hand, the construct performance expectancy, in
terms of utility, has consistently been shown to be the strongest
predictor of behavioural intention (Venkatesh et al. 2003; Yang
and Lin 2015). Adapting it to our research suggests that mobile
apps users will continue to use them if they believe mobile apps
will have a positive outcome. Therefore, we posit the following:

H2a. Performance expectancy is positively associated
with the satisfaction with mobile apps.

H2b. Performance expectancy is positively associated
with the continuance intention of usage of mobile apps.

Satisfaction is “an ex-post evaluation of consumers’ initial
(trial) experience with the service, and is captured as a positive
feeling (satisfaction), indifference, or negative feeling
(dissatisfaction)” (Bhattacherjee 2001a). The ECM supports
the belief that satisfaction with a product or service is the
primary motivation for its continuance (Oliver 1980).
Bhattacherjee (2001b) demonstrated that the direct relation-
ship between satisfaction and continuance intention is at the
core of the IS continuance model, and is validated empirically.
Bhattacherjee (2001b), Idemudia et al. (2016), and Wani et al.
(2017) argued that users with higher levels of satisfaction,
have stronger intentions to use. Adapted to our research, if
mobile apps users are satisfied with them, they tend to contin-
ue to use them. Therefore, we posit the following:

H3. Satisfaction is positively associated with the contin-
uance intention of usage of mobile apps.

Effort expectancy is “the extent to which a learner believes
that using a system is free of effort” (Chiu and Wang 2008).
According to Saadé and Bahli (2005) effort expectancy (similar
to perceived ease of use in technology acceptance model
(TAM)) positively affects performance expectancy. Adapted
from Davis (1989) to our research, when users believe that a
mobile app is useful, at the same time they may also believe that
the mobile app is difficult to use, and that the benefits of using it
are offset by the effort to use the mobile app. Earlier research
has indicated that the more complex an innovation is, the lower
is its rate of adoption or intention to use it again, especially
among consumers (e.g. Venkatesh and Brown (2001), Brown
and Venkatesh (2005)). On the other hand, Venkatesh et al.
(2003) indicated that effort expectancy has a positive influence

@ Springer
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Fig. 2 Research model

on continuance intention, in addition to its indirect effect via
attitude. Adapted to our context, the less is the effort associated
with using mobile apps, the greater is the user preference for
continuing to use it. Therefore, we posit the following:

H4a. Effort expectancy is positively associated with the
performance expectancy of mobile apps.

H4b. Effort expectancy is positively associated with the
continuance intention of usage of mobile apps.

Facilitating conditions “is the degree to which an individual
believes that organizational and technical infrastructure exist to
support use of the IS” (Venkatesh et al. 2003). According to
Nysveen and Pedersen (2016) a consumer who has access to a
favourable set of facilitating conditions is more likely to have a
greater intention to use a technology. Facilitating conditions is a
construct that reflects an individual’s perceptions about his or
her control over a behaviour (Venkatesh et al. 2008). Adapted to
mobile apps users, the more are the facilitation conditions as-
sociated with using the mobile app, the more a user will con-
tinue to use them. Therefore, we posit the following:

HS. Facilitating conditions is positively associated with
the continuance intention of usage of mobile apps.

Hedonic motivation is the fun or pleasure resulting from
using a technology and expresses an important role in con-
tributing to technology acceptance and use (Brown and
Venkatesh 2005; Hong et al. 2017). People with utilitarian
motivation focus primarily on instrumental value, whereas
people with hedonic motivation pay more attention to plea-
sure, fun, and playfulness (Chang et al. 2014). Hedonic
motivation is a critical determinant of behavioural

@ Springer

intention and was found to be a more important driver than
performance expectancy in non-organizational contexts
(Venkatesh et al. 2012). Davis et al. (1992) found per-
ceived enjoyment (similar to hedonic motivation) to be
the key determinant of behavioural intention to use PC.
Adapted to our research, increasing the entertainment that
mobile apps provide to users leads users to continue using
and enjoying them. Therefore, we posit the following:

He6. Hedonic motivation is positively associated with the
continuance intention of usage of mobile apps.

Price “is the financial cost required to obtain and use a
product” (Xu et al. 2015). On the other hand, value “is an
abstract concept with meanings that vary according to
context” (Chiu et al. 2005). Confirmed by Porter (1980),
if a free alternative offering is available, users will typi-
cally choose the free substitute rather than the paid ver-
sion. Venkatesh et al. (2012) mention that the cost and
pricing structure may have a significant impact on con-
sumers’ technology use. In the mobile apps market users
not only have many choices of mobile apps with similar
functions but most of them are also free, which lessens
the user’s drive to make a purchase for a mobile app with
similar functions even though the paid version may offer
better quality (Hsu and Lin 2015). For these reasons we
propose to connect price value to continuance intention,
since the cost associated with a mobile app may have a
significant impact on consumers’ technology use.
Therefore, we posit the following:

H7. Price value of a mobile app is positively associated
with the continuance intention of usage of mobile apps.



Inf Syst Front (2020) 22:243-257

249

Habit “is the extent to which people tend to perform
behaviours (use IS) automatically because of learning”
(Limayem et al. 2007). Users with prior experience in IS
usage typically form habits which then promote the con-
tinuation of the same type of behaviour (Amoroso and
Lim 2017; Gefen 2003). Rather than initial acceptance,
the construct habit has been shown to be a critical factor
in predicting technology use (e.g. Kim and Malhotra
2005; Limayem et al. 2007). According to Barnes
(2011) continuance intention can be predicted by the ex-
tent to which a behaviour has become automatic because
of prior learning, i.e. habit. In our case, the habits of using
mobile apps will encourage the intention of continuing to
use the same mobile apps, as individuals tend to perform
automatic behaviours. Therefore, we posit the following:

H8. Habit is positively associated with the continuance
intention of usage of mobile apps.

Social influence “is the degree to which an individual
considers important how others believe he or she should
use a technology” (Chiu and Wang 2008). In other words,
it reflects the extent to which an individual’s attitudes, be-
liefs, and behaviours are influenced by referent others
(Wang et al. 2013b). Social influence has been shown to
have a direct influence on behavioural intention (e.g.
Venkatesh and Morris (2000), Venkatesh et al. (2000), and
Hong et al. (2008)). Earlier research such as Shen et al.
(2011) and Zhou and Li (2014) reported that social influ-
ence affects desire and has a significant effect on continu-
ance usage. In the context of this research, the greater is the
social influence of a mobile app, the greater is the continuity
of use by its users. Therefore, we posit the following:

H9. Social influence is positively associated with the
continuance intention of usage of mobile apps.

4 Research methodology
4.1 Procedure and participants

Our study investigates the attitudes of individuals in rela-
tion to mobile apps. An online survey was developed
because it apparently is the quickest and most effective
way to collect opinions on this subject, immediately ex-
cluding those without Internet access. The questionnaire
was created with the objective of answering the hypothe-
ses generated in the proposed theoretical framework (Fig.
2). A pilot survey was conducted to ensure the validity
and reliability of the measures, as well as a more logical
arrangement of questions. Data from the pilot survey were

not included in the final questionnaire. The data were
collected from people who are studying and/or are some-
how linked to academia. Emails were sent to students and
alumni of a university in Lisbon, Portugal in May 2016.

4.2 Measurement of instruments

Based on the fact that studies of technology continuance
intention have traditionally been conducted using survey
research (Roca et al. 2006), an on-line survey was devel-
oped in two versions, English and Portuguese. Grounded
on the literature and assumptions of the model in Fig. 1,
the survey was posted online through a free Web hosting
service. The items and scales for the constructs were
adapted from Venkatesh et al. (2012), Bhattacherjee
(2001b), and Vila and Kuster (2011), with slight modifi-
cations. Each item was measured with a seven-point
Likert scale, ranging from “strongly disagree” (1) to
“strongly agree” (7) (Appendix A). A total of 900 e-
mails were sent in April 2016. After two months, a total
of 304 valid answers had been collected. Briefly, approx-
imately 57% of respondents were men, 44% under the age
of 25 years old, and 54% had a Bachelor’s degree.
Detailed descriptive statistics on the respondents’ charac-
teristics are shown in Table 2.

A total of 304 usable responses (247 early respondents
and 57 late respondents) were obtained at the end of eight
weeks, yielding a response rate of 33.8%. We used the
Kolmogorov-Smirnov (K-S) test to compare the sample
distributions of the two groups (Ryans 1974). The K-S
test suggests that the sample distributions of the two in-
dependent groups do not differ statistically (Ryans 1974)
(see Table 3). The common method bias was examined in
two ways. First, using Harman’s one-factor test
(Podsakoff et al. 2003), confirming that none of the fac-
tors individually explains the majority of the variance,
i.e., the first factor explains 44.7% of the variance.
Second, using a marker-variable technique (Lindell and
Whitney 2001), adding a theoretically irrelevant marker
variable in the research model, obtaining 0.032 (3.2%)
as the maximum shared variance with other variables; a
value that can be considered as low (Johnson et al. 2011).
No significant common method bias was found.

5 Data analysis and results

The data analysis was carried out using structural equation
modelling (SEM). In SEM the model can be tested with a
variance-based technique or a covariance-based technique.
In accordance with Chin et al. (2003) the models were
estimated with partial least squares (PLS), i.e., a
variance-based technique, because: (1) some items did
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Table 2  Descriptive statistics of respondents’ characteristics

Distribution (n =304)

Age
<25 134 44%
25-30 71 23%
31-35 26 9%
3640 28 9%
41-50 40 13%
>50 5 2%
Gender
Male 172 57%
Female 132 43%
Education
High school or below 80 27%
Bachelor Degree 165 54%
Master’s degree or higher 58 19%
Do not know answers 1 0%
Employment
Students 101 33%
Working professionals 197 65%
Retired 1 0%
Unemployed 5 2%

not present normal distribution (p <0.01, based on K-S’s
test); (2) the research model has not been tested in the
literature (Hair et al. 2011); and (3) the dimension of the
sample is more than 10 times greater than the maximum
number of paths directed to a construct (Gefen 2005).
Therefore, the PLS can be considered adequate for estima-
tion. Since the sample in our study met the necessary con-
ditions for using PLS, the estimation and data manipulation
were performed using SmartPLS (Ringle et al. 2014). The
theoretical research model was tested using variance-based
techniques, i.e., PLS, with Smart PLS 2.0 M3 software to
analyse the relationships defined by the theoretical model.

5.1 Measurement model

In order to obtain a properly validated model, the following
measures were used: construct reliability, indicator reliability,
convergence validity, and discriminant validity. The results are
in Tables 4 and 5, as well as their calculations in relation to the
constructs used. The indicator reliability was evaluated based
on the criteria that the loadings are above 0.7 and every loading
less than 0.4 should be eliminated (Henseler et al. 2009). For
these reasons the FC4 item was excluded due to its low loading
and lack of statistical significance, and the model was
recalculated without it. Table 4 shows the results detailing the
factor loadings for all items. All items were higher than 0.7,
suggesting that the constructs are reliable as recommended.

As shown in Table 5, all the constructs have an adequate
composite reliability (CR) of 0.7 or greater. The average var-
iance extracted (AVE) was used to test convergent validity for
each construct and should be higher than 0.5, meaning that the
latent variables explain more than half of the variance of their
indicators (Hair Jr et al. 2014; Henseler et al. 2009). In our
research the AVE is above the expected threshold of 0.5, en-
suring convergence. The square roots of AVEs (diagonal ele-
ments in bold) are greater than the correlation between each
pair of constructs (off-diagonal elements) (Fornell and Larcker
1981), which is a good indicator to ensure discriminant valid-
ity, since the loadings are also larger than cross loadings (Chin
1998; Hair Jr et al. 2014). For these reasons, all of the 10
constructs of our model are statistically distinct and can be
used to test the structural model. It was demonstrated by the
measurement model that the model has good internal consis-
tency, indicator reliability, convergent validity, and discrimi-
nant validity.

5.2 Structural model

The next step after establishing an adequate measurement
model was to analyse the structural model for the hypothesis

Table 3 Testing possible Biases:

Early respondents vs. late Constructs Full (n=304) Early (n=247) Late (n=57) Kolmogorov-Smirmov (K-S)
respondents
Mean S.D. Mean S.D. Mean S.D. Z-score P-value

EE 5.925 1.007 5.958 1.007 5.783 1.004 0.808 0.531
FC 5974 1.039 6.031 1.034 5.727 1.033 1.203 0.111
HM 5.522 1.183 5.568 1.194 5.320 1.121 1.001 0.269
PV 4.780 1.416 4.751 1.417 4.906 1.416 0.689 0.730
HAB 4331 1.533 4.349 1.562 4253 1.408 0.909 0.380
SI 3.747 1.553 3.774 1.563 3.631 1.513 0.955 0.321
CONF 4.830 1.159 4.841 1.179 4.781 1.075 0.579 0.891
PE 5.269 1.203 5.266 1.235 5.282 1.062 0.588 0.880
SAT 4.974 1.204 5.015 1.228 4.799 1.085 0.790 0.561
CI 5.491 1.196 5.518 1.238 5.375 0.992 0918 0.368
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Table 4 PLS quality criteria and factor loadings
Constructs Items EE FC HM PV HAB SI CONF PE SAT CI
EE1 0.939 0.671 0.472 0.369 0.380 0.183 0.363 0.440 0.402 0.478
Effort EE2 0.946 0.656 0.513 0.387 0415 0.207 0.387 0.442 0.428 0.498
Expectancy EE3 0.912 0.645 0.520 0.431 0.403 0.227 0416 0.408 0.460 0.494
EE4 0.956 0.672 0.527 0.368 0.416 0.217 0411 0.448 0.450 0.527
Facilitating FC1 0.560 0.888 0.356 0.325 0.352 0.156 0.252 0.356 0.386 0.459
Conditions FC2 0.716 0.895 0.443 0.322 0.378 0.204 0.318 0.411 0.406 0.476
FC3 0.527 0.796 0.362 0.245 0.362 0.226 0.272 0.361 0.347 0.344
HMI 0.494 0.423 0.946 0.404 0.539 0.392 0.515 0.512 0.565 0.537
Hedonic HM2 0.502 0.437 0.932 0.413 0.519 0.366 0.583 0.541 0.587 0.557
Motivation HM3 0.517 0.395 0911 0.362 0.496 0.344 0.445 0.459 0.483 0.500
PVl 0.391 0.334 0.348 0.907 0.296 0.258 0.328 0.323 0.348 0.347
Price PV2 0.373 0.313 0.381 0.947 0.380 0.367 0.392 0.379 0.429 0.441
Value PV3 0.395 0.333 0.447 0.940 0.367 0.339 0.433 0.391 0.472 0.437
HABI1 0.476 0.478 0.585 0.404 0.883 0.405 0.547 0.615 0.651 0.659
Habit HAB2 0.244 0.237 0.435 0.248 0.876 0.436 0.488 0.425 0.529 0.475
HAB3 0.226 0.238 0.391 0.286 0.864 0.462 0.450 0.441 0.523 0.489
HAB4 0.499 0.464 0.518 0.358 0.905 0412 0.484 0.547 0.594 0.644
SIt 0.221 0.224 0.360 0.332 0.448 0.957 0.385 0.395 0.454 0.406
Social SI2 0.215 0.206 0.378 0.339 0.453 0.967 0.426 0418 0.483 0.420
Influence SI3 0.199 0.205 0.388 0.327 0.473 0.931 0.428 0.426 0.468 0.438
CONF1 0.329 0.286 0.499 0.366 0.557 0.404 0.890 0.550 0.699 0.623
Confirmation CONF2 0.360 0.248 0.473 0.349 0.472 0.384 0.923 0.470 0.725 0.613
CONF3 0.446 0.346 0.529 0.409 0.486 0.387 0.890 0.504 0.736 0.641
PEIl 0.490 0.438 0.512 0.389 0.631 0.423 0.509 0.869 0.581 0.614
Performance PE2 0.443 0.422 0.516 0.348 0.549 0.393 0.542 0.916 0.585 0.597
Expectancy PE3 0.354 0.345 0.445 0.310 0.448 0.345 0.493 0.873 0.515 0.515
PE4 0.297 0.290 0.403 0.314 0.376 0.341 0.403 0.820 0.438 0.458
SAT1 0.468 0.431 0.520 0.370 0.587 0.409 0.725 0.559 0.898 0.700
Satisfaction SAT2 0.389 0.371 0.561 0.426 0.653 0.502 0.727 0.603 0.899 0.698
SAT3 0.376 0.379 0.485 0.409 0.511 0.402 0.678 0.473 0.870 0.665
cn 0.514 0.492 0.545 0.399 0.560 0.337 0.623 0.538 0.707 0.890
Continuance CI2 0419 0.390 0.509 0.356 0.667 0.470 0.616 0.631 0.698 0.875
Intention CI3 0.473 0.443 0.451 0416 0.493 0.358 0.591 0.496 0.630 0.872

Contribution of each loading to its assigned construct (in bold)

testing. We assess the hypotheses and constructs’ relationships
based on the examination of standardized paths. Figure 3
shows the path coefficients and r-squares of our proposed
model. The path coefficients were calculated from t-statistics
and derived from the bootstrapping resampling method with
5000 iterations (Henseler et al. 2009).

The model explains 38% of the variation in perfor-
mance expectancy. The confirmation (B = 0.448, p<
0.01) and effort expectancy (B =0.275; p<0.01) are sta-
tistically significant in explaining performance expectan-
cy, thus confirming Hla and H4a.

The model explains 67.8% of the variation in satisfaction.

The confirmation ([3 = 0.664, p<0.01) and performance

expectancy ([3 = 0.241; p<0.01) are statistically significant
in explaining satisfaction, thus confirming H1b and H2a.

The model explains 68% of the variation in continuance in-
tention. The performance expectancy (G =0.144, p<0.01), sat-
isfaction ([AS =0.466, p < 0.01), effort expectancy (B =0.104;p<
0.10), and habit (8 = 0.157; p <0.01) are statistically significant
in explaning the continuance intention, thus confirming H2b, H3,
H4b, and H8. The facilitating conditions, hedonic motivation,
price value, and social influence are not statistically significant,
and consequently HS, H6, H7, and H9 are not confirmed.

The majority of the hypotheses from the combination of
ECM and UTAUT2 model (8 out of 12 hypotheses) were
supported by the model.
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Table 5 Means, standard deviations, correlations, and reliability and validity measures (CR, CA, and AVE) of latent variables
AVE STDEV CR CA EE FC HM PV HAB SI CONF PE SAT CI
EE 5.925 1.007 0.967 0955  0.938
FC 5.974 1.039 0.895 0.825 0.704  0.860
HM 5.522 1.183 0950 0922 0.542 0451 0.930
PV 4.780 1.416 0952 0924 0414 0349 0423  0.932
HAB 4331 1.533 0934 0907 0430 0421 0.557 0377  0.882
SI 3.747 1.533 0966 0948 0222 0223 0395 0350 0482 0.951
CONF  4.830 1.159 0928 0.884 0420 0326 0.556 0416 0.561 0435  0.901
PE 5.269 1.203 0926 0.893 0463 0436 0543 0393 0.587 0435 0.564 0.870
SAT 4974 1.204 0919 0.867 0463 0443 0.588 0452  0.658 0493  0.799 0.615  0.889
CI 5.491 1.196 0911 0.853  0.533 0502 0.572 0442  0.656 0444  0.695 0.634 0774  0.879

6 Discussion

The proposed model demonstrates a good fit and most of
the relationships are supported. Figure 4 shows the original
ECM model calculated in the context of this research with-
out the additional constructs that we proposed. It can be
concluded that the inclusion of new constructs added more
value to complement and further explore the original mod-
el, as revealed in the higher values of variation explained in
performance expectancy and continuance intention. The
performance expectancy, satisfaction, effort expectancy,
and habit added more value to the proposed model and it
is noticeable that it has more explanatory power to contin-
uance intention than does the original ECM.

However, some constructs added were not significant
predictors in continuance intention. The results of our
survey suggest that our respondents are incorporating
the smartphone into their daily routines. Thus, having
the ideal conditions for the use of mobile apps, they give
no importance to the facilitating conditions. Social

Fig. 3 Research model
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Fig. 4 Original ECM model
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Theoretically, our results suggest that the new constructs
added to our proposed model, increasing the predictive
power in explaining continuance intention. Second, our
proposed model was applied in the context of mobile
apps, addressing the concept of continuance intention.
Few studies have addressed this concept, to the best of
our knowledge. Our study differs from others in that it
can be adapted to the different types of mobile apps and
their environment. In other words, recent research in
mobile apps is more focused on specific apps or
strands associated with them, e.g. Zhang et al. (2017)
with mobile healthcare applications, Albashrawi and
Motiwalla (2017) with mobile banking, Hsiao et al.
(2016) with social apps, Hoehle et al. (2015) with cul-
tural perspectives, and Hsu and Lin (2015) with purchase
intention. Third, in the context of mobile apps, perceived
usefulness and especially satisfaction are the keys of
ECM. Even so, with the combination of proposed
models, ECM and UTAUT?2, this research demonstrates
that there are other important constructs to take into con-
sideration while approaching continuance intention,
namely effort expectancy and habit.

Table 6 Hypotheses conclusions

6.2 Managerial implications

The results contribute to new insights about individuals’ con-
tinuance intention of mobile apps. First, it was demonstrated
that all the constructs of ECM plus effort expectancy and habit
are important in explaining continuance intention. These find-
ings may provide some direction for companies and devel-
opers of mobile apps to encourage users’ continuance inten-
tion. For example, effort expectancy and habit were found to
be the two predictors of UTAUT? that influence continuance
intention. This suggests that companies and developers should
create/update mobile apps to make them easy and intuitive to
use. In other words, mobile apps should not require much
effort and adaptation from their users, enabling them to learn
how to use the mobile apps faster and eventually create usage
habit (Amoroso and Lim 2017). The continued development
of other functionalities can increase usage habits and satisfac-
tion, leading to a continuance intention of usage.

Second, companies should be concerned about perfor-
mance expectancy and users’ satisfaction with mobile
apps, since they are the key for ECM to determine contin-
uance intention, in compliance with Stone and Baker-

Hypotheses Independent Variable — Dependent Variable Findings Conclusion
Hla Confirmation — Performance expectancy (B =0.448; p<0.01) Supported
Hl1b Confirmation — Satisfaction (B =0.664; p<0.01) Supported
H2a Performance expectancy — Satisfaction (B =0.241;p<0.01) Supported
H2b Performance expectancy — Continuance Intention ([3 =0.144; p<0.01) Supported

H3 Satisfaction — Continuance Intention (B =0.466; p<0.01) Supported
H4a Effort Expectancy — Performance expectancy (B =0.275; p<0.01) Supported
H4b Effort Expectancy — Continuance Intention (B =-0.104; p<0.01) Supported

H5 Facilitating Conditions — Continuance Intention Non-significant Not Supported
H6 Hedonic Motivation — Continuance Intention Non-significant Not Supported
H7 Price Value — Continuance Intention Non-significant Not Supported
H8 Habit — Continuance Intention (B =0.157; p<0.01) Supported

H9 Social Influence — Continuance Intention Non-significant Not Supported
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Eveleth (2013. Service providers should offer solutions
which indicate that there are possible benefits associated
with mobile apps that could positively influence cus-
tomers’ sense of satisfaction and their willingness to con-
tinue to use that service. According to the Forrester survey
Q3 2015 made in the US and UK, customer satisfaction is a
critical enabler for user continuance intention of mobile
apps (Forrester 2016). Third, social influence and
facilitating conditions had no importance in explaining
the continuance intention to use mobile apps.
Nevertheless, social influence and facilitating conditions
might influence service providers to design strategies to
deal with the problem of social pressure and ease of
installation for potential adopters of mobile apps. Earlier
studies in technology acceptance demonstrate that these
constructs are important, e.g. Kulviwat et al. (2009) with
social influence, Zhou et al. (2010) and Zhang et al. (2011)
with facilitating conditions, and Seethamraju et al. (2018)
with social influence and facilitating conditions. Thus,
some constructs that were important in IS adoption may
not be relevant for continuance intention. Fourth, the he-
donic motivation related to mobile apps (e.g. games) was
shown to be not relevant for continuance intention to use,
contradicting earlier studies (e.g. Li et al. (2015)). This
particular type of mobile app is emerging in the market-
place, so companies should seek to create some kind of
loyalty from their users and constantly adapt the mobile
apps to their expectations. Based on that, we recommend
that mobile apps managers enhance system design and
gamification, which affect continuance use. Fifth, the price
value was also revealed to be not important to continuance
intention to use mobile apps. The service providers related
to mobile apps should realize that users tend to opt for
products that are free or inexpensive (Hsu and Lin 2015).
On the other hand, for a business that wishes only to build
its brand image and promote its name, a paid app might
affect the adoption negatively. With free apps users can
download the app on a whim, test it out, and decide if they
like it. Free apps generally receive more downloads than
paid apps. Sixth, each device has its own strengths and
weaknesses. For example, comparing mobile devices to
desktops, small screen, uncooperative keypad, and other
constraints are some of challenges associated with user’s
experience of mobile apps, and that should be considered
in usability tests (Baharuddin et al. 2013). Last but not
least, managers should be watchful regarding the new gen-
eration of mobile app users called” digital natives” when
developing mobile apps (Prensky 2001). These users are
raised in a ubiquitous technology environment, and are
accustomed to the “twitch-speed, multitasking, random-ac-
cess, graphics-first, active, connected, fun, fantasy, quick
pay-off world of video games, MTYV, and Internet.”
(Corbeil and Valdes-Corbeil 2007).
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6.3 Limitations and future research

Some limitations in our research can be mentioned.
Starting with our sample: it represents a highly educated
population and relatively young/adults, in a country
(Portugal), with a high rate of penetration of smartphones.
Future research may test our proposed model in different
countries and regions, with users less familiar with the use
of mobile apps and with different ages and levels of edu-
cation. Taking advantage of the fact that our sample is
almost equally distributed by gender, an approach to future
research might be to study the differences between gen-
ders. This research is related to only one type of technolo-
gy (mobile apps). To enhance generalization, a comparison
with other types of technology is welcome. Another possi-
ble methodology for a future study can be adding other
constructs to increase the applicability of the proposed
model. Modifying the research model presented in this re-
search to include “free or paid app version” can also be an
interesting adjustment worthy of pursuit. In this study we
used a student sample, which is not representative of the
population. However, this is a very important group in the
apps context because it is a representative group of major
users of smartphone and known to be early adopters of
smartphone (Kim et al. 2014). Despite earlier research sug-
gesting that students represent typical consumers (Remus
1986), they may not fully represent the population of mo-
bile apps users, which is an issue with our findings. To
enhance generalization and external validity, the sample
for future research could include non-students. Finally, by
measuring digital immigrant and digital natives separately
we would have been able to explore other unique features
of mobile apps continuance intention.

7 Conclusion

Our research addresses the theme of mobile apps, a modern
technology, highly used by people who have smartphones. In
IS literature the concept of continuance intention has not been
deeply explored regarding the various technologies. To fill
this gap we propose an innovative theoretical framework by
joining ECM and UTUAT?2, in order to better understand con-
tinuance intention. The empirical results show that continu-
ance intentions of individuals are directly and meaningfully
influenced by their satisfaction and performance expectancy
of usage of mobile apps. However, through the UTUAT?2 it is
demonstrated that effort expectancy and habits can be impor-
tant concepts for studying continuance intention. We
inspected the validity of all constructs associated with contin-
uance intention. Companies related with mobile apps should
look at this research to better understand what makes their
users continue to use their products.
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Appendix A
Constructs Items Adapted from

Performance Expectancy

PEL. I find mobile apps useful in my daily life.

(Venkatesh et al. 2011)

PE2. Using mobile apps increases my chances of achieving things that are important to me.
PE3. Using mobile apps helps me accomplish things more quickly.
PE4. Using mobile apps increases my productivity.

Effort Expectancy

EEL. Learning how to use mobile apps is easy for me.

(Venkatesh et al. 2011)

EE2. My interaction with mobile apps is clear and understandable.

EE3. I find mobile apps easy to use.

EE4. 1t is easy for me to become skilful at using mobile apps.

Social Influence

SI1. People who are important to me think that I should use mobile apps.

(Venkatesh et al. 2011)

S12. People who influence my behaviour think that I should use mobile apps.
SI3. People whose opinions that I value prefer that I use mobile apps.

Facilitating Conditions

FCI. I have the resources necessary to use mobile apps.

(Venkatesh et al. 2011)

FC2. I have the knowledge necessary to use mobile apps.
FC3. Mobile apps are compatible with other technologies I use.
FC4. 1 can get help from others when I have difficulties using mobile apps.

Hedonic Motivation HM1. Using mobile apps is fun.

HM2. Using mobile apps is enjoyable.

HM3. Using mobile apps is very entertaining.

Price Value PV1. Mobile apps are reasonably priced.

(Venkatesh et al. 2011)

(Venkatesh et al. 2011)

PV2. Mobile apps are a good value for the money.
PV3. At the current price, mobile apps provide a good value.

Habit
HAB2. I am addicted to using mobile apps.
HABS3. I must use mobile apps.

HABI. The use of mobile apps has become a habit for me.

(Venkatesh et al. 2011)

HABA4. Using mobile apps has become natural to me.

Confirmation

CONF1. Using mobile apps was better than I expected.

(Bhattacherjee 2001b)

CONF2. The service level or function provided for mobile apps in general was better than

I predicted.

CONF3. Overall, most of my expectations from using mobile apps were confirmed.

Satisfaction

SAT1. I believe I made the correct decision in using a certain app.

(Vila and Kuster 2011)

SAT?2. Using mobile apps makes me feel very satisfied.
SAT3. I am pleased with the mobile apps I have downloaded.

Continuance Intention
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