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ABSTRACT

This paper employs a longitudinal perspective to examine continued system use (CSU) by
individuals in utilitarian, volitional contexts when alternative systems are present . We focus on
two key behavioural antecedents of CSU — habit and continuance intention — and theorise how
the relationships between CSU and these antecedents evolve over time. In addition, we
hypothesise how the interaction effect of habit and intention on CSU evolves temporally.
Our theorising differs from extant literature in two important respects: 1) In contrast to the
widespread acceptance of the diminishing effect of continuance intention on CSU in the
information systems (IS) literature, we hypothesise that in our context, its impact increases
with time; and 2) In contrast to the negative moderation effect of habit on the relationship
between intention and CSU proposed in the literature, we posit a positive interaction effect. We
collect longitudinal survey data on the use of a higher education IS from students in a European
university. Our results suggest that the impact of continuance intention on CSU as well as the
interaction effect between habit and intention are increasing over time. We further introduce
a methodological innovation - the permutation approach to conduct the multi-group analysis
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with repeated measures - to the literature.

1. Introduction

Continued system use (CSU) by individuals, charac-
terised by the sustained utilisation of an information
system (IS), remains a phenomenon of enduring inter-
est among managers and researchers (Ahuja &
Thatcher, 2005; Benlian, 2015; Burton-Jones &
Grange, 2013; Kim, 2009; Ortiz de Guinea & Markus,
2009; Polites & Karahanna, 2012, 2013; Veiga et al,
2014; Venkatesh et al., 2008). Two key insights have
emerged from this literature. First, IS continuance
intention is a vital antecedent to IS use, but may be
insufficient to explain long-term use behaviour (Ortiz
de Guinea & Markus, 2009). Second, habit can signifi-
cantly influence continued IS use by individuals
(Bhattacherjee & Lin, 2015; Kim & Malhotra, 2005;
Limayem et al., 2007). Researchers suggest that when
a behaviour is performed for the first time, its execu-
tion is achieved largely consciously, however, if
a behaviour is performed repeatedly, the execution
requires less wilful control (Limayem et al., 2007;
Venkatesh et al., 2012). The more recent research in
this domain has examined the joint impact of con-
tinuance intention and habit on CSU. This literature
has converged on two positions. First, over time,

continuance intention becomes less important in use
behaviour, as habit becomes the more dominant
mechanism. Second, habit has a negative moderating
effect on the relationship between continuance inten-
tion and system use (see, e.g., Bhattacherjee & Lin,
2015; Limayem et al., 2007). However, it is unclear
whether these findings are valid across all IS use con-
texts. We question the consensus in extant research
because in widely prevalent IS use contexts which have
not been examined in the literature, we posit that these
results may not apply.

In this paper, we study an interesting context of
utilitarian, volitional use of systems by users that is
common in practice yet has been insufficiently
theorised and empirically examined in the literature.
Consider a situation where people use a variety of
systems, with different login routines and interfaces,
to complete related tasks. This situation can arise if
users must use several systems to accomplish their
work-related tasks. Now imagine a new system is
introduced that combines functionalities of the pre-
vious systems and enables users to get tasks done
seamlessly, with uniform user interface and login rou-
tines. The use of the new system is volitional; users can
continue using the earlier systems, with no enforced
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termination. Some users, upon hearing about the new
system through official announcements and informal
sources, and encouragement by the organisation, are
likely to try it and transition. These users will still have
the choice to use the new system or the old system or
both systems. Such parallel system implementation
scenarios, where multiple systems are used in an orga-
nisation, can last from a few weeks to over a decade.
For instance, SAP HANA has been available since
2010 and SAP S4/HANA, the biggest leap in enterprise
technology from SAP, since 2015. Organizations that
have been running prior versions of SAP (e.g., SAP
R3) and other enterprise technologies can continue to
do so in parallel with SAP S4/HANA at least till
2025.0F! These implementation scenarios, where mul-
tiple systems are available and users volitionally use
one to get tasks accomplished, are common in real-
world organisations. For instance, in a study examin-
ing ERP implementation, Ehie and Madsen (2005)
find that 36 percent of responding organisations
employ the parallel implementation approach.
However, extant research has largely focused on single
system use situations (Lin et al., 2021; Venkatesh et al.,
2016). Thus, in order to represent the organisational
reality more realistically, to theorise continued system
use more deeply, and to provide more relevant sugges-
tions to practitioners, it is vital that we investigate the
above-mentioned usage situations thoroughly in
a longitudinal manner (Ho et al., 2020; Lin et al.,
2021; Valacich et al., 2018).

The reference literature in psychology, which much
of the IS use literature draws upon, takes a more fine-
grained approach to theorising the effects of continu-
ance intention and habit on use behaviour. It suggests
that the individual and joint effects of continuance
intention and habit on use behaviour are context
dependent. These effects can be positive or negative
contingent on the circumstance of the use behaviour.
Accordingly, there might be IS use contexts in which
habit and intention both remain important or even
have a joint effect on system use that is reinforcing
(Ouellette & Wood, 1998; Verplanken et al., 1998;
Wood & Neal, 2007).

A second consequential aspect we emphasise is that
although system use is not a one-time event - it
unfolds longitudinally - IS research does not ade-
quately address temporal progression in the relation-
ships between predictors and CSU (Bagayogo et al.,
2014; Kim, 2009), which is detrimental to longitudinal
theorising of the phenomenon. To explore such
effects, longitudinal theorising and research design
are required (Bhattacherjee & Premkumar, 2004;
Zheng et al,, 2014). From a pragmatic perspective as
well, it is crucial to investigate how intention and
habit, in isolation and in combination, impact system
use over time. Such insights can provide pointers to
managers to focus on intention and/or habit during

the initial and later stages of system use and to make
corresponding efforts and investments that are likely
to encourage intentional and/or habitual use of the
system (Turel, 2015).

In order to extend prior research in IS use, we
examine CSU in the context of a utilitarian system
whose use is volitional due to the presence of alter-
native systems, which makes longitudinal study of
CSU insightful. We draw upon Triandis (1975,
1977) theory of interpersonal behaviour (TIB). We
use partial least squares structural equation model-
ling (PLS-SEM)-based longitudinal models to ana-
lyse differences in systems use at different time
periods. We test for differences between models
over time by employing a novel multi-group analysis
(MGA) using an adaptation of the permutation
approach to repeated measures (longitudinal data),
which is a new technique being introduced to the IS
literature. Our results suggest that in the context of
volitional use of a utilitarian IS, habit is significantly
related to CSU, but its impact does not change
statistically with time. We further find that continu-
ance intention is significantly related to CSU and its
impact increases statistically with time. Finally, we
find that the interaction between intention and habit
is not significant in the beginning but becomes an
important predictor of CSU over time.

This paper makes three significant contributions to
the IS literature. First, we examine system use over
time in an important context that has not received
significant attention in prior literature, accounting
for longitudinal impacts of habit, continuance inten-
tion and their interaction on CSU. We explicitly the-
orise how these relationships evolve temporally. To
our knowledge, this is among the first studies to pro-
vide a longitudinal theorising of CSU, with both con-
tinuance intention and habit as antecedents. We
model the interaction between intention and habit,
an oft-mentioned but insufficiently theorised concept
in the IS literature. Second, we challenge extant wis-
dom in the literature that intention and habit interact
negatively and the effect of intention on use reduces
over time. We posit that in widely prevalent use situa-
tions — when a new system is introduced that com-
bines features of prior systems, yet when its use is
volitional - insights obtained from prior research
may not be germane. Third, methodologically, we
introduce to the IS literature a non-parametric, PLS-
based multi-group analysis for dependent samples
based on the permutation approach. This approach
to MGA enables researchers to assess the evolution
of strengths of different relationships across time, sur-
veying a group of respondents multiple times, with
some non-response in each round, which is common
in the literature. Thus, we believe this analysis will be
helpful to IS researchers in analysing longitudinal
survey data.



2. Theory development

IS literature examining the adoption and use of infor-
mation systems is robust and mature. For a synthesis
of this literature, we point the reader to reviews
(Petter et al., 2008), meta analyses (Petter &
McLean, 2009; Wu & Lederer, 2009) and a MIS
Quarterly research curation (Burton-Jones et al,
2020). In this study, our focus is on the interplay of
continuance intention, habit and CSU. Thus, we first
synthesise the prior work at the intersection of con-
tinuance intention, habit and CSU. Next, we intro-
duce the larger nomological network within which
our key study constructs are embedded.
Subsequently, we discuss the theory of interpersonal
behaviour (TIB) by Triandis (1975, 1977). Finally,
based on the theoretical background presented here
and our study context, we develop our research
model and theorise temporal effects of habit and
continuance intention on CSU in a utilitarian, voli-
tional context of IS use.

2.1. Continuance intention, habit, and CSU

Continued IS use is as an important research area in
the IS literature (Ahuja & Thatcher, 2005; Burton-
Jones & Straub, 2006; Jasperson et al., 2005; Ortiz de
Guinea & Markus, 2009). The key defining character-
istic of this research is that it refers to behavioural
patterns reflecting protracted usage of a particular IS
over time (Limayem et al., 2007). A noteworthy devel-
opment in the literature has been a recent focus on
habit, in addition to behavioural intention, to examine
IS use. This literature examines the key role habit plays
in use behaviour (for a review of the related work
around habit, continuance intention and continuance
behaviour in top IS journals, please see Appendix A).
Researchers conceptualise IS habit as both indepen-
dent and moderating constructs. As an independent
construct, habit positively influences CSU (see, e.g.,
Khansa et al., 2015; Kim, 2009; Soror et al., 2015). As
a moderator, habit decreases the strength of relation-
ship between behavioural intention and use (see, e.g.,
Bhattacherjee & Lin, 2015; Kim & Malhotra, 2005;
Limayem et al., 2007). It is important to note that
most of these studies use cross-sectional designs,
except a few that either combine cross-sectional and
longitudinal designs, or rely solely on longitudinal
designs (see, e.g., Khansa et al, 2015; Kim &
Malhotra, 2005; Kim, 2009).

In sum, extant research presents habit and inten-
tion as two alternative, sometimes interacting,
mechanisms to explain CSU. Further, extant studies
theorise that continuance intention becomes increas-
ingly less important for CSU as time passes and the
interaction between continuance intention and habit
has a negative effect on use behaviour (Ferratt et al.,
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2018). This, however, may not be true for volitional
use of a utilitarian system when users have other
options to get tasks completed. Additionally, studies
examining the evolving nature of relationship between
habit, behavioural intention and CSU are lacking in
the literature. This is evident by a comparison of our
study with the four most related studies in IS literature
that also look at the impact of habit and behavioural
intention on usage behaviour in a single model (see
Table 1).

The comparison shows that the studies presented in
Table 1 focused on cross-sectional research designs,
oftentimes using multiple surveys but without taking
a longitudinal perspective. Furthermore, these studies
focused on a single system or a general purpose tech-
nology, such as the world wide web (Limayem et al.,
2007). In other words, these studies did not consider
a utilitarian system (except Bhattacherjee & Lin, 2015)
or a context where alternative systems are available to
get tasks accomplished. Even in Bhattacherjee and Lin
(2015), the users could either use the system or stick to
a traditional, paper-based process. Thus, the context
examined in this study is different from those that
have examined continuance intention and habit
together. We hasten to mention that two prior studies
have examined the particular context we examine (see,
e.g., Hong et al.,, 2011; Polites & Karahanna, 2012).
Nevertheless, our work is unique in that it: a) focuses
on the interplay of habit, continuance intention and
CSU, b) applies a longitudinal research design, and c)
studies the context of the introduction of a novel sys-
tem in parallel to an existing utilitarian system.

Consequently, our approach for advancing IS lit-
erature has three pillars: 1) We draw upon TIB which
considers both intention and habit as immediate ante-
cedents of behaviour as theoretical lenses to explain
CSU over time; 2) We expressly hypothesise how the
nature of relationship between habit and CSU, inten-
tion and CSU and joint effect of intention and habit on
CSU evolve over time in use contexts that are common
but underexplored and undertheorized; and 3) We
take a more nuanced view of IS use behaviour and
hypothesise relationships that go against the estab-
lished wisdom.

2.2. Nomological network of continuance
intention, habit, and CSU

Although the focus of our study is on the interplay of
continuance intention, habit, and CSU over time, we
deem it important to not study the three constructs in
isolation. As discussed previously, there is extensive
scholarly research on IS adoption and use.
Consequently, numerous studies have investigated
different factors impacting key constructs in this
research area. To account for this rich set of theoretical
insights, without diluting our key research interest, we
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Table 2. Constructs of the nomological network.
Antecedents

Source

Antecedents of continuance intention

Social influence Limayem and Hirt (2003), Venkatesh et al. (2003),
Venkatesh et al. (2012)

Perceived Limayem et al. (2007), Hong et al. (2011)

usefulness

Positive affect  Limayem and Hirt (2003)

Antecedents of habit
Past use Limayem et al. (2007), Wilson et al. (2010)
Functionality Baptista (2009)
Perceived ease  Baptista (2009)
of use

decided to embed our constructs of interest into the IS
use nomological network. This step is essential to
ensure that our study has nomological validity (see,
e.g., Cronbach & Meehl, 1955; MacKenzie et al., 2011)
Additionally, this step demonstrates clearly the key
constructs and relationships examined in the literature
and allows us to focus on a specific part of the nomo-
logical network. It is important to note that the con-
structs and relationships shown in the nomological
network are grounded in prior research, and not at
the core of our research. Thus, we include them in our
research model, but we do not engage in any theoris-
ing around these constructs.

Specifically, we added three antecedents each for
habit and for continuance intention to our research
model to embed our constructs in a meaningful
nomological network. Table 2 provides a summary of
constructs that shape our nomological network.

2.3. Theory of interpersonal behaviour

The TIB is a general-purpose theory. The theory sug-
gests that the probability of a behaviour depends on
habits and intentions of an individual, and conditions
facilitating the behaviour (Triandis, 1975, 1977).
However, the influence of habit and intention on
behaviour varies based on previous experience. For
new behaviour, only the intention to behave is rele-
vant, but the more often a behaviour is repeated, the
greater the influence of habit for subsequent beha-
viour. Triandis (1975) confesses that his model is
complex and difficult to implement in totality. He
emphasises that predictors should be adapted to the
context, and the model should be adjusted in line with
the results obtained. He suggests insignificant predic-
tors be dropped. Further, Triandis (1975) recom-
mends that relationships between predictors and the
behaviour be examined dynamically to evaluate if the
relationships change with time. This last point is par-
ticularly significant for us because our study is focused
on longitudinal use of a system.

The TIB is an apt theory for our context because it
explicitly links habit and intention to use behaviours.
Indeed, IS researchers have drawn upon TIB and con-
ceptualised CSU as a frequently performed behaviour.

EUROPEAN JOURNAL OF INFORMATION SYSTEMS e 5

An initial test of TIB to explain system use was con-
ducted by Thompson et al. (1991), who considered
social factors, affect and facilitating conditions to
explain the utilisation of personal computers -
a general-purpose technology - at work. They did
not include habit as an antecedent, arguing that
habit, conceptualised as the frequency of occurrence
of behaviour, is identical to utilisation, potentially
leading to a tautology. Cheung et al. (2000) used the
same model to explain Internet/World Wide Web -
again, a general-purpose technology - usage at work.
Both, Thompson et al. (1991) and Cheung et al. (2000)
employed cross-sectional research designs. Further,
neither study examined the influence of habit on the
system use behaviour, because in a cross-sectional
study, habit and actual behaviour are challenging to
distinguish (Cheung et al., 2000). The more recent
studies investigating system use have included habit
as a predictor (Limayem & Hirt, 2003; Venkatesh
et al., 2012). For instance, in their study examining
the use of Internet-based communication technology,
Limayem and Hirt (2003) used a subset of TIB con-
structs, including habit, intention to use, and facilitat-
ing conditions, as well as antecedents of intention to
use, such as affect, perceived consequences and social
factors.

In sum, these studies indicate that prior research in
IS has used Triandis’ behavioural framework to exam-
ine system use. However, longitudinal examination of
phenomena, as recommended by Triandis (1975) and
others has not received adequate attention. For
instance, although Cheung and Limayem (2005)
investigated the development of the relationship
between intention and usage, and the moderating
role of habit in two different time periods, they did
not assess whether the effects of habit changed signifi-
cantly over time. As a result of this gap in the IS
literature, there is limited understanding of how the
influence of predictors of CSU changes over time.

This study provides longitudinal theorising of the
relationships between CSU and its two key antece-
dents of continuance intention and habit. Static effects
of these antecedents are well-studied in the literature,
thus we are brief in our justification of these relation-
ships. We examine how these relationships evolve
temporally. We provide an alternative perspective -
different from that proposed in the current IS litera-
ture - on the static interaction effect of intention and
habit on CSU. We further examine the temporal
effects of this interaction on CSU (see Figure 1 for
our research model).

2.3.1. Research hypotheses

Prior research in psychology suggests that intentions
are self-instructions to perform particular behaviours
to obtain certain outcomes (Triandis, 1980). In other
words, intentions are functional and goal-directed
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Nomological network, all ty_,

Perceived
ease of use

Control variables, all ty_4

Number of
semesters

Positive
affect

Social
influence

Perceived
usefulness

Continuance
intention to
use system

Continuing
system use

Habit *
Continuance
intention to
use system

Legend: —» Hypothesized effect
~~~~~~~~ » Control effect

+ Positive relationship
1 Increase in path coefficient

Figure 1. Research model.

(Ortiz de Guinea & Markus, 2009), and provide
a reflective pathway to act (Ferratt et al., 2018).
Intentions also resemble plans about how to act; form-
ing a behavioural intention signals the end of the
deliberation and indicates how much effort one is
willing to exert, in order to achieve desired outcomes
(Webb & Sheeran, 2006). Thus, intention can be con-
strued as an indicator of the willingness of individuals
to enact a behaviour. Extant IS research suggests that
continuance intention to use a system signifies
a deliberate and cautious decision made by the user
and is a strong predictor of actual use (Limayem et al.,
2003, 2007). Hence, the continuance intention to use is
expected to be positively related to CSU.

However, how important a role does intention play
on CSU from a longitudinal perspective? Researchers
suggest that the central role afforded to the continu-
ance intention in the literature, albeit justified in the
cross-sectional analyses or early-stage use of the sys-
tem, is not always defensible. A measured and con-
scious response to a system signal that use behaviour is
new, the user is not fully familiar with the system, and
has not integrated it in her work practices. However,

when a behaviour is performed for a period of time, it
may no longer be under absolute control of the user
(Limayem et al., 2007; Ouellette & Wood, 1998;
Venkatesh et al., 2012), possibly lowering or obviating
the need for a conscious decision before system use.
Further, prior research suggests that intentions may
have limited power to predict IS use due to environ-
mental impediments and barriers, which can prevent
the completion of the behaviour (Ahuja & Thatcher,
2005; Gardner, 2015). Reinforcing these views,
researchers have found that use behaviours of experi-
enced users are less likely to be impacted by intention
than those of new users (Limayem & Hirt, 2003).

Although extant IS research seems to have formed
a consensus that continuance intention loses signifi-
cance over time, we argue for the need for nuanced
theorising. We posit that utilitarian use of a volitional
system, when the focal system serves as one alternative
to get tasks accomplished, requires intention to be
continually present on the part of users to enact
behaviours.

The use of a new system is fraught with uncertainties
and requires significant focus, time, and adjustments



for successful integration, thus intention is clearly cri-
tical in the initial stages. Over time, as individuals
become more familiar with the system and have
a better sense of its capability, they can further assess
if it enables them to complete tasks effectively and
efficiently. Users also form rational beliefs about con-
tinued usefulness and benefits, as also adjustment and
transition costs, as they use the system (H.-W. Kim &
Kankanhalli, 2009). Such calculations are likely to play
an important role in wusers’ continued use of
a volitional, utilitarian system, because alternatives are
available for them to consider. Baptista (2009) argues
that users’ perception of the ability of the system to
perform tasks enhances their motivation to use the
system and the actual use of the system. This effect is
also reflected in the empirical results of an early study
from the IS literature that found that the impact of
intention on usage increases over time. The author
argues that this result could be observed, because as
the users gain experience with the new system, they are
better able to assess its efficacy on their work (Szajna,
1996). Consequently, if a user has a choice of systems to
get tasks completed, then despite the length for which
he may have been using a particular system, he is likely
to make a calculation about its protracted use and the
importance of intention is likely to increase when it
comes to predicting use. This is because system use is
for utilitarian purposes and the user has to intend to
use it rather than using it distractedly or for entertain-
ment. The effect of intention may strengthen because
the novelty of the system wears off over time and hence
the user has to indeed intend to use the system in
a goal-directed manner. Finally, as users use the system,
they have a better sense of its efficacy, providing further
motivation of intention to use (Szajna, 1996). Thus:

H1: The positive effect of continuance intention on
continued volitional use of a utilitarian system
strengthens over time.

Habit has emerged as a second important mechan-
ism to explain CSU. Habit reflects the extent to which
people tend to perform IS use behaviour automatically
under stable contexts and cues. Habit enables an indi-
vidual to be in a state of perpetual readiness, lowers
distractions and prevents adoption of other, less effi-
cient courses of action (Verplanken & Aarts, 1999),
which allows the person to accomplish goals and tasks
more efficiently. Prior research argues that habit devel-
ops after a period of experience on and repetition with
the system (Limayem et al., 2007; Venkatesh et al.,
2012). Over time, as habit becomes established, and
the behaviour becomes habit-driven, an individual
needs to expand progressively lower amounts of cog-
nitive effort to evaluate the behaviour or to deliberate
whether to perform the behaviour. Use behaviour,
thus, becomes routine and automatic and is driven
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more by consistent cues that may trigger use
(Venkatesh et al., 2012). Several studies have demon-
strated that habit is a significant predictor of actual
system use (Limayem & Hirt, 2003; Limayem et al.,
2007; Venkatesh et al., 2012).

As use behaviour becomes automatic, particularly
in stable contexts, where the situational cues trigger
automatic invocation of the behaviour,1F* well-
learned action sequences are initiated and repeated
without much conscious intention (Ortiz de Guinea
& Markus, 2009). An IS behaviour that is performed
regularly and for a significant amount of time, such as
web browsing, or checking email, is likely to result in
stronger habits than those performed relatively rarely,
or for short durations, such as selecting health insur-
ance plans, or configuring a system for personal use.
Over time, as people keep performing the behaviour
frequently, it is likely that the associated cognitive
processes will be increasingly automated and involun-
tary, and the relationship between the habit and sys-
tem use will be strengthened.

In the context of volitional use of a utilitarian sys-
tem, leveraging the potentials of this well-learned
action sequences, and routinisation of certain beha-
vioural process is especially important for two reasons.
First, unlike in mandatory use situations, where users
must use a certain system, potentially because it is the
only option provided by a company, in voluntary use
situations, users can choose which system to use.
Consequently, the risk of losing users to another sys-
tem is higher. Second, users do not rely on utilitarian
systems for entertainment or other more joyful activ-
ities that can create emotional bonds. Rather, users of
utilitarian systems seek to accomplish certain tasks or
to achieve pre-defined goals. Consequently, users have
an interest in continuously assessing whether novel
systems are available that might support them better,
and thus might switch from one utilitarian system to
another. To counter this increased risk of losing exist-
ing users, building habit creates an additional barrier
that grows in importance over time, hindering users to
switch systems due to the routines they built with the
current system. Hence:

H2: The positive effect of habit on continued voli-
tional use of a utilitarian system strengthens over time.

We next consider the interaction effect of continu-
ance intention to use the system and habit on CSU.
Extant research suggests that habit limits the predic-
tive power of continuance intention on the actual use
behaviour, because the repetition of behaviour lowers
the importance of intention and the use behaviour is
triggered automatically based on situational cues (e.g.,
Limayem et al,, 2007). The key rationale is that after
habits form, the control for the behaviour is largely
assigned to environmental stimuli and the behaviour
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is contextually cued, without any significant delibera-
tion or thought.

Although, IS researchers seem to have settled on the
notion that habit negatively impacts the relationship
between continuance intention and CSU, the refer-
ence literature in psychology is more nuanced. The
psychology literature suggests that intention and habit
can jointly determine behaviour (Ouellette & Wood,
1998), and the joint influence of habit and the inten-
tion of the individual to perform a behaviour depends
on the individual’s previous experience (Triandis,
1977). Sometimes, intentions conflict with habits, yet
at other times, the two reinforce each other’s impact
on behaviour (Ouellette & Wood, 1998; Wood & Neal,
2007). The literature further suggests that interactions
between intention and habits entail a rich spectrum
and should be examined in detail, taking into consid-
eration the context of the use behaviour (Bruijn et al.,
2012; Gardner et al., 2015; Verplanken & Orbell,
2003). Gardner (2015) suggests that the notion that
the entire behaviour can be completely automated and
performed without any control or intention is unlikely
and does not match the subjective experience of peo-
ple. In other words, even when a user has been using
a system habitually, continuance intention may
remain an important antecedent of system use.

Habits conflict with intentions in situations where
people attempt to change or modify an existing habi-
tual behaviour, because then habit is in direct dis-
agreement with the deliberate intention to change.
For example, these situations are likely to arise when
people try to quit social media after several years of
use. In such cases, the impulsive response arising from
habit is typically easier to access for an individual and
tends to dominate the reflective response generated by
intention.

Barring such conflicts, however, intentions and
habits are likely to reinforce the impact of each other
on behaviour. Positive interaction effects between
habit and intention have been found in many recent
psychology studies (Bruijn et al., 2012; Gardner et al.,
2015; Gardner, 2015; Rhodes & Bruijn, 2010). Strong
correlation and positive interaction between habit and
intention is insightful because habits form through
repetition of intentional actions. In particular, beha-
viours that are involved require strong intention/moti-
vational ~and  habit/automatic =~ components
simultaneously rather than entailing a trade-off
(Bruijn et al., 2012). Thus, when intentions and habit
correspond, people are more likely to engage in
a behaviour. Accordingly, if a system user’s intention
to use the system and the use habit do not directly
conflict with each other, then the two are likely to have
a reinforcing impact on her system use.

In the context of volitional use of a utilitarian sys-
tem, one can argue that habit alone will probably not

trigger usage. Rather, intentional cues, for instance an
upcoming task that needs to be done, are likely to
create a situation in which the wuse of
a corresponding utilitarian system is necessary.
Habitual cues then foster the use of the system that
has been used beforehand. Consequently, in these
situations, intention and habit correspond and jointly
lead to continued system usage, and the influence of
this joint mechanism is likely to increase over time, as
more such situations are experienced. Thus:

H3: The positive relationship between the interaction
effect of habit and continuance intention, and contin-
ued volitional use of a utilitarian system strengthens
over time.

Although our focus is on exploring longitudinal
effects of intention, habit, and their interaction on
CSU, we include several control variables in our
research model. We control for perceived helpfulness
of the system because prior studies show that facilitating
conditions impact system use (e.g., Limayem & Hirt,
2003; Venkatesh et al., 2012). In addition, we control for
the number of semesters a student was enrolled at the
university. Students only have a temporary relationship
with the university, so those who have completed more
semesters are closer to leaving the university, which
might impact system use.2F>

3. Research methodology
3.1. Study design & data collection

We designed a longitudinal study to estimate our
research model. We examined the use of a HEIS at
a European public university, with about 25,000 stu-
dents. The goal of the newly implemented HEIS was to
combine the functionalities of all previous systems, so
students could coordinate their academic and social
activities. The new system allows students to organise
courses; register for examinations; and view course
schedules, test results, and a variety of event calendars.
Uniform, yet flexible and adaptable user interface
implemented in the system makes it possible for stu-
dents to customise the content.

The system underwent extensive testing and mod-
ification before it was fully implemented at the univer-
sity. Prior to and during the launch of the new HEIS,
the university organised several offline events to inform
students about the new system and its advantages.
Furthermore, all students received an email promoting
the new system, and inviting them to try it. Finally, the
new HEIS is now the default that is presented to
incoming students during the introductory weeks,
however, the old systems are still operational, and
students are free to continue using them.



Shortly after the new system was made available, we
promoted our study via email to all university students.
Interested students had the opportunity to register
electronically to participate in an online survey. The
survey was conducted online to reach a large target
population. To incentivise survey participation, stu-
dents were entered in a lottery for amazon vouchers.
We emphasised that only survey participation and not
the actual use of HEIS was rewarded to facilitate nat-
ural usage behaviour. Survey data collection started two
weeks after the system was promoted via email. Survey
data was collected at three additional periods. The
interval between each of the data collections was three
weeks. For each measurement time point, registered
respondents received a personal email invitation to
participate in the online survey. Respondents had two
weeks to answer the survey from the date of the email
invitation. Furthermore, they had the option to be
removed from the mailing list at any time.

3.2. Questionnaire development and construct
operationalization

Study constructs were operationalised using existing
validated scales that were adapted to the context of our
study. Appendix B provides details, such as items used
for construct operationalisation and sources of items.
Items were randomised for each participant to avoid
the possibility of order effects. All English scales were
translated into the local language by a dual language
speaker to avoid measurement errors through transla-
tion mistakes. The translation was approved by both
local language and English-speaking researchers as
being equivalent. We further took several measures
to minimise the occurrence of common method bias
(please see Supplementary material).

3.3. Data preparation and sample description

At the beginning of the study, at time to, 1062
students registered to participate and 335 contin-
ued through time t,. Table 3 reports the number of
respondents for each survey (t;- t;). On average,
students in our sample are about 25years old

Table 3. Details on the final number of respondents.
Measurement time point

Survey details t t, t3 t4
Number of fully completed surveys 612 455 347 335

Table 4. Final sample size used in each model.

Model 1 Model 2

(& ty) (t:& t)
Sample size 378 281
Matching Respondents 249 (65.9%) 249 (88.6%)
Unique Respondents 129 (34.1%) 32 (11.4%)
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(Median = 25.0, Mean = 25.48) and represent males
and females almost equally. Their average tenure at
the university is about four study semesters
(Median =4.00, Mean =4.40), ranging from 1 to
20 semesters.

We followed the approach used in Limayem et al.
(2007) for model development, and lagged antece-
dents of CSU by one time period. This step affects
our sample size, because we can only analyse parti-
cipants who provided data for the two consecutive
time points necessary to build our model, but it
facilitates causal interpretation. Our 4 time points
could have allowed us to build three models, but in
the interest of depicting the highest contrast between
time periods and robust and stable estimates, we
present results of only two models in this paper.
This temporal separation between models 1 and 2
allows sufficient elapsed time after the use behaviour
starts, enables the user to form new habits (Lally
et al, 2010), and allows us to depict the highest
contrast and obtain robust and stable difference
estimates. Table 4 shows the final sample size used
for these two models.*

4. Analysis and results

We employed partial least squares structural equation
modelling (PLS-SEM) using SmartPLS 3.3.5 (Ringle
et al., 2015) to analyse our data. We performed data
analysis in three stages. First, we estimated both model
1 and model 2 to assess psychometric properties of our
study constructs at different time periods. Second, we
assessed the significance of the structural paths for
both models using nonparameteric bootstrapping
with 5,000 subsamples to examine the relationships
between constructs illustrated in Figure 1. Finally, we
compared models 1 and 2 using a modified version of
the permutation approach for MGA to assess temporal
effects (see Table D7 in Appendix D). In addition, we
further tested for measurement invariance over time
to verify that constructs are measured similarly, and
that changes in the relationships between constructs
reflect true relational differences, not a manifestation
of when constructs were measured (Ployhart &
Vandenberg, 2010, for further details, see Appendix
E). The standard permutation approach, usually
employed in PLS when using MGA (e.g., Chin &
Dibbern, 2010; Sarstedt et al., 2011) and measurement
invariance testing for composites (MICOM, Henseler
et al., 2016), assumes sample independence, which our
data do not support because respondents are sampled
across all time periods. Thus, we extended the permu-
tation approach to account for paired-samples (please
see Appendix F for further details). We further used
the marker variable approach to test for the occur-
rence of common method bias (please see Appendix
C for further details)4F°.
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4.1. Evaluation of measurement models (Hair et al., 2014; Henseler et al., 2015). The detailed
results for all quality criteria can be found in Appendix
D. To summarise, all item loadings for all constructs
are higher than 0.7, ensuring indicator reliability and
convergent validity. Composite reliability p, and AVE
are higher than 0.7, and 0.5 for all constructs. All but
one5F® HTMT criterion scores are below the thresh-
old of 0.9, the HTMT, ference Criterion is below 1, and
the square root of the AVE of all constructs is higher

All the constructs specified in our research model are
reflective. We analyse construct reliability and discri-
minant validity, by assessing the lowest indicator load-
ing, the composite reliability (p,), the average variance
extracted (AVE), the heterotrait-monotrait ratio
(HTMT), the heterotrait-monotrait inference criterion
(HTMTference), and the Fornell-Larcker criterion

Nomological network, all ty_4 Control variables, all t 4

Number of
semesters

Perceived
ease of use

0.273% ., N okiii2z %, -0.016ns -0.014*

0.281*** "'-.,_0.022ns * -0.013ns -0.096ns
0.505** ..
0.618** |
- - ty. 0.417**
Positive . g'iggm RE= %'2752 NN 0.413
affect '
“ i R2=0.328
. 4 0.604
Social L0050ns e 0215 Continuing ) ,
influence 0.063ns use system 0.431** system use N
R2= 0.579 =t 1
0.672
0.007ns
Perceived 0.141
usefulness 8'§22-,m Habit *
Continuance
intention to
use system
tna

.../ ... Value for model 1/ model 2
> p<0.01
***  p<0.001
ns not significant

Figure 2. PLS Estimation results.

1.10 = = =—Habit +1SD

Continuing System Use
Continuing System Use

-1sD at Mean +1SD -1 sD at Mean +1SD
Continuance Intention Continuance Intention

Figure 3. Plots of the interaction effects between habit and continuance intention of CSU (model 1 on the left side, model 2 on the
right side).



Table 5. Results of the PLS-MGA using the permutation approach.
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Model 1 Model 2 Model 2 - Model 1
Hypotheses Path coefficient (PC) p-Value PC p-Value A PC p-Value Hypothesis assessment
H1(+): ¢ Cl — CSu 0.215 0.001 0.431 <0.000 0.216 0.037 supported
H2(+): ¢ Habit — CSU 0.417 <0.001 0.413 <0.000 —0.004 0.969 not supported
H3(+): 1 Habit*Cl — CSU 0.007 0.849 0.141 <0.001 0.135 0.013 supported

Significant effects on p < 0.05 in bold; Table D7 in Appendix D provides the full results including confidence intervals. The control variables have been

excluded from this table due to brevity.

than any correlation with another construct (Fornell-
Larker criterion), indicating the presence of discrimi-
nant validity.

4.2. Evaluation of structural model

We next estimate structural models to examine the
dynamic relationships posited in our research model.
We assess the presence of collinearity using the var-
iance inflation factor (VIF) and condition index. All
VIF values are below 5.0 (highest is 4.09; for details see
Table D6 in Appendix D), indicating that significant
collinearity problems are not present (Hair et al,
2014). The highest condition index is 4.27, below the
range of 5-10 which indicates weak dependencies, and
far below 30 which indicates problematic collinearity
(Belsley et al., 1980). The R? value for our focal con-
struct CSU is 0.328 for model 1 and 0.604 for model 2.
The R* values for CI and Habit are between 0.477 and
0.672 in both models. The SRMR values for models 1
and 2 are 0.092 and 0.089 respectively, suggesting that
our models fit the data well. Finally, we examine our
focal hypotheses by assessing the path coefficients’
strength and their significance in each model
(Figure 2) using bootstrapping. We find significant
results for both of our focal study constructs (i.e.,
habit and continuance intention) in both the models
and for the interaction of habit and continuance inten-
tion in the second model. Figure 3 depicts the simple
slopes from the interactions in both models. All lines
are almost parallel in model 1 (on the left; t1&t2; no
significant interaction), suggesting that the effects of
habit and continuance intention are simply additive.
However, in model 2 (on the right, t3&t4) we can
clearly see the positive interaction such that the effect
of continuance intention on the continued system use
is especially strong with high levels of habit.

4.3. Evaluating temporal relationships between
continuing system use and antecedents

To assess the nature of evolving relationships posited
in our dynamic research model, we perform a multiple
group analysis (PLS-MGA). We compare the differ-
ences in path coefficients between models 1 and 2,
because we believe that a temporal separation is

necessary to fully study the impact of habit, intention
and their interaction on CSU.

Traditional PLS-MGA such as the commonly used
non-parametric bootstrapped-based PLS-MGA or
permutation approach assume independent samples
(e.g., Chin & Dibbern, 2010; Sarstedt et al., 2011).
However, our longitudinal dataset comprises depen-
dent samples at each time point t, where the same
respondents are surveyed across all time points with
some non-response. Thus, most of the respondents at
each time point t; are also included in the sample for
time t; ,;. This entails the need for a dependent sample
test for differences in the parameters. A candidate for
such an improvement is the permutation approach.
We developed an extension of the traditional permu-
tation approach for analysing dependent samples
(please see Appendix F for further details).

Table 5 shows the path coefficient estimates for
models 1 and 2 and the differences between these
models over time using the modified permutation
approach. Our results suggest that continuance inten-
tion and habit are significant in both models 1 and 2.
However, while the impact of intention on HEIS use
increases over time, supporting H1, the impact of
habit does not change statistically over the two time
periods. Thus, we do not find support for H2. We also
find that the joint effect of continuance intention and
habit is insignificant in model 1, but significant in
model 2; this difference is statistically significant,
thus providing support for H3.

5. Discussion, limitations, and implications

Continued system use remains a popular and conse-
quential research topic among IS scholars (e.g.,
Burton-Jones et al., 2020; Ferratt et al., 2018; Lin
et al,, 2021; Negoita et al., 2018; Thatcher et al., 2018;
Tong et al., 2017; Trieu et al, 2022; Zhang &
Venkatesh, 2017). Despite a significant amount of
research, our understanding of IS use patterns and
use over time is limited (Bagayogo et al., 2014; Ortiz
de Guinea & Webster, 2013). In order to extend this
literature, Benbasat and Barki (2007) made an impas-
sioned call for IS research to advance understanding of
the dynamic process through which evaluations and
behaviour change as users gain experience with
a system. Zheng et al. (2014) have also made
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a similar appeal. In this study, we heed to these calls
and extend the continued IS use research by examin-
ing how habit and continuance intention impact use
longitudinally, both in isolation and in combination.
We examine an IS use context which is common in
practice but has been underexplored in IS research.

Consistent with a subset of IS use studies, we exam-
ine habit and continuance intention in the same
research and jointly assess their temporal impacts on
CSU. However, we highlight the need to consider the
specific IS use context when theorising about habit
and continuance intention and their effects on CSU.
Utilising the context of our study - volitional use of
a utilitarian system when alternatives are present — we
build on TIB to hypothesise and examine a reinforcing
effect of habit and continuance intention on CSU,
which is expected to increase over time.
Furthermore, we hypothesise that the impact of inten-
tion on system use doesn’t diminish but is rather
strengthened. Longitudinal theorising and analysis
enable us to examine the relationships between inten-
tion, habit, their interaction and CSU from a dynamic
perspective, providing deeper insights into changes in
relationship strengths over time and helping establish
the causality between constructs.

With validation for two out of three hypotheses,
our research model found good support from the
data. All three of our key results are new in the IS
literature and provides insights that are not available
from extant research because the IS use context
examined in this study is different. First, in contrast
to the dominant thinking in the IS literature, con-
tinuance intention does not become less significant
over time in every use context. Continuance inten-
tion can be significant in initial stages of utilitarian
system use, and its impact can strengthen over time.
Second, IS habit and automatic behaviour do not
always become more significant for system use with
time. And, third, IS habit and continuance intention
can interact to reinforce each other’s impact, even if
the effect is insignificant in the initial stages. In
other words, their joint effect on CSU can be posi-
tive and impactful as time progresses. The critical
distinction to emphasise is that habit and continu-
ance intention are not in conflict in the context of
our study, whereas much of IS literature has focused
only on contexts in which both are in conflict. It is
important to note that the interaction effect is insig-
nificant in Model 1 (see Table 5). This could be
because users may not have had sufficient prior
experience with the system, which is important for
habit and intention to jointly impact behaviour
(Triandis, 1977). Additionally, in the initial stages,
users may not have formed concrete intention to use
the system. Thus, the insignificant impact of inter-
action of intention and habit on CSU in Model 1 is
not completely unexpected.

We did not find support for Hypothesis H2. We
notice that habit is a significant predictor in both early
and late stages of system use, however its impact does
not change statistically during the two time periods.
A potential reason for this result is that the usage
situation and triggers changed frequently for students.
Prior research suggests that constancy of usage situa-
tion is important for the impact of habit on use beha-
viour to get enhanced (Ouellette & Wood, 1998; Wood
& Neal, 2007). Our study participants could use the
HEIS in different settings, at different times and in
vastly different manners to accomplish a variety of
goals. For instance, they could be at student housing
facilities, their family homes, libraries, classrooms, in
public transit and other places while using the system.
They could also use the system using computers or
mobile phones. The trigger of use could be course-
work-related, exam-related, or schedule-related. The
fact that usage situation and triggers change may limit
the impact of habit from strengthening over time.

5.1. Limitations and future research

Despite careful attention paid to the design and execu-
tion of the study, our study has limitations, which
provide opportunities for further research on CSU.
Our study is focused on studying continued volitional
use in a utilitarian context where students use the
system to accomplish certain tasks. Systems can also
be designed for hedonic or for both utilitarian and
hedonic purposes. Our results may not apply to these
latter two types of systems. Future research can extend
our work in these contexts.

Second, use measures analysed in the study were
self-reported. Due to privacy concerns, it was not
possible for us to confirm self-reported use measures
with system-logged measures. Prior research has sug-
gested some limitation of self-reported measures
because these may differ from system generated objec-
tive measures (Szajna, 1996; Venkatesh et al., 2008).
Because we were not granted access to the actual use
data, we recommend that researchers attempt to
obtain such data from organisations to study the dif-
ferences that may arise. Additionally, we do not exam-
ine whether the students use the new HEI effectively
and notice any improvement in their task perfor-
mance. Future research can examine effective use of
utilitarian systems by individuals in a volitional man-
ner when alternative systems are available to get tasks
accomplished.

Third, we use survey data as the only source of data
for our study. This approach is consistent with prior
related research and our research interests. Given our
longitudinal research interest, we focused on design-
ing a rigorous multi-wave quantitative study.
However, additional analyses using qualitative data
collected through interviews with study participants



could have enriched our quantitative results and pro-
vided an even more detailed picture. We consider this
as an opportunity for future research.

Finally, we collected data from university students
who used a HEIS voluntarily. Scholars examining con-
tinuing system use have strongly defended their use of
student subjects (Limayem et al., 2007). However,
researchers may wish to examine longitudinal use of
a system in a “real-world organisation”.

5.2. Implications for practice

From investment justification and impact perspec-
tives, continued use of systems by users is vital for
organisations (Straub & Del Giudice, 2012; Trieu et al.,
2022), yet a nuanced, longitudinal examination of the
phenomenon, when more than one system can be used
to accomplish tasks, is lacking in the literature. It is not
uncommon for users to abandon newly implemented
systems in favour of other alternatives (Boudreau &
Robey, 2005) and not achieve their intended impacts
(Limayem et al., 2007). Our results suggest that under
such IS use circumstances, continuance intention and
habit are separately important for CSU. From our
results, we also notice that in general, habit is more
strongly related to CSU than continuance intention,
but in the earlier phases, habit has considerably higher
impact on CSU than continuance intention. These
results indicate that from the perspective of increasing
systems use, both habit and continuance intention
need to be emphasised during both early and later
stages of usage. Furthermore, because the intended
effects of continuance intention and habit are not
contradictory, our result of positive interaction effect
between the two antecedents during later stages of
system use suggests that even after an individual gets
habituated to use a system, it may be prudent to
underscore both habit and intention to use.

We caution managers against assuming that as users
get accustomed to a system, their intention to use it will
cease to play an important role. This is particularly true
for volitional use of a utilitarian system when other
alternatives are present to get the same tasks accom-
plished. In the usage scenario mentioned above, users’
motivation and intention will continue to be an impor-
tant factor for system use, beyond the period immedi-
ately after the introduction of the system. To enhance
users’ motivation and intention, managers should con-
sider reminding users about their outstanding tasks,
their prior accomplishments in terms of completing
tasks, emphasise the usefulness of the system, and moni-
tor if users experience difficulty in completing tasks or
abandon their efforts. To encourage habitual use of the
system, managers should consider enhancing the func-
tionality of the system to make sure that users can
accomplish more tasks, while keeping the system largely
free of errors. Further, managers should take steps to
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make the system easier to use by making the navigation
intuitive and understandable and allowing users to
access the system from anywhere on multiple devices
and platforms (e.g., web and mobile; Android and iOS).

5.3. Implications for theory and research

This study provides several key implications for theory
and research. First, our results indicate that in contrast
to much of the argumentation and evidence in the IS
literature, in the context of volitional use of utilitarian
systems with other alternatives present, continuance
intention remains important in later stages of system
use. In fact, its importance increases over time. The
key insight here is that if a person is using a volitional
system for goal-directed purposes to get tasks accom-
plished and the related behaviour is involved, perhaps
containing multiple steps, then the use of this system
must be intended. In other words, deliberate reasoning
and reflection, and working out details such as plans,
procedures, actions and termination of behaviour are
important, irrespective of whether the system is new to
the user or if she has used the system. In fact, inten-
tion, plans and reflective pathway may increase in
significance because the system use is volitional, with
other alternative systems in use and the prevalence of
distractions once a user engages with the system. We
believe that such nuanced considerations of different
IS use contexts are important for further extending the
mature literature on system use. We believe this is
a key finding in our research, and we would urge IS
researchers investigating CSU to judiciously delineate
the use context (e.g., utilitarian vs. hedonistic; single
system vs. multiple systems; volitional vs. mandatory
systems) and theorise the relationship between inten-
tion and CSU accordingly.

Second, our results suggest that habit and CI can
have reinforcing impacts on each other. Indeed, prior
research in psychology has suggested that CI, habit
and behaviour can be related to one another in
dynamic ways (Ouellette & Wood, 1998). However,
such investigations are largely absent from the IS
literature, with most of the work hypothesising nega-
tive moderating effect of habit on the relationship
between CI and IS use. Theorising this dynamic inter-
action in different system use contexts and empirically
evaluating theoretical claims can be a fruitful area for
IS research for many years to come. We believe that IS
researchers can significantly push the boundary of
knowledge in IT use and longitudinal inquiries if
they theorise how the joint effect of habit and con-
tinuance intention can temporally influence system
use by considering the specific use context. We believe
that three key considerations will be the purported
purpose of the system (e.g., utilitarian, hedonistic or
both), the presence of a single or multiple system(s),
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and whether the intention to use the system and use
habits correspond or conflict with each other.

Third, through theoretical arguments that explicitly
consider the temporal/dynamic nature of systems use
and use context, and through a longitudinal research
design, this paper reveals results that run counter to
established wisdom in the IS literature. We posit that
cross-sectional research designs used in a majority of
IS continuance literature (Cheung et al., 2000; Lin
etal, 2021; Thompson et al., 1991), although valuable,
needs to be supplemented with longitudinal designs.
This paper was able to detect the dynamics of relation-
ships between intention, habit, and their interaction
over time precisely because of our longitudinal theo-
rising and longitudinal research design. We highly
recommend that future research undertake such
endeavours in a variety of use contexts.

Finally, we wish to revisit the fact that the reported
study examined a HEIS in a university setting, using
undergraduate students. What are the boundary condi-
tions of our results? We firmly believe that our results
can be extended beyond HEIS. We emphasise that the
key context that this study examined was the volitional
use of a utilitarian system when other alternatives are
present to get the same set of tasks accomplished. Our
argumentation and hypothesising are based on well-
established psychology theories without explicit empha-
sis on learning systems or university setting or under-
graduate students, and thus we expect the results to
transcend. Organizations often engage in parallel system
implementation efforts, where users can use multiple
systems to get the same tasks accomplished.
Organizations may not mandate the use of any of
these systems. These settings are good candidates for
replicating our results and extending the current
research in IS use.
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