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Abstract

The Information Systems (1S) fields have evolved from identifying factors that lead to initial 1S
adoption to its continuous use. Recent studies on IS continuous use focus on variables unexplained
by reason-based processes, such as automatic use and inertia toward new IS. A habit is an
automatic action, which has been frequently repeated following a cue, to achieve a certain goal.
This study focuses on the antecedents of habitual 1S use and strives to accomplish three primary
research objectives. First, we offer a simple research model aimed at identifying characteristics of
IS and psychological factors that affect habitual 1S use. Second, in developing this research model,
we provide rich understandings both of theoretical background of automatic behaviors and
previous research on habit in IS fields. Finally, we discuss future research plan and implications
for research and practice.
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Introduction

Imagine waking up in the morning and checking your SmartPhone for messages. With half-opened eyes, you turn on
the music for a shower. While eating breakfast, you read today’s headline in the news application. The age of
ubiquitous computing has people using information systems (IS) everywhere, often automatically. Studies have
previously focused on the adoption and continuous usage of IS (Agarwal and Karahann 2000; Bhattacherjee 2001;
Bhattacherjee and Premkumar 2004; Cheung and Limayem 2005; Straub et al. 1995). However, recent research has
begun attempting to explain its automatic usage where reason-based theories have failed (Hong 2010; Jasperson et al.
2005; Kim et al. 2005; Limayem and Hirt 2003; Limayem et al. 2007; Polities and Karahanna 2012; Wilson et al.
2010). In the field of psychology, automatic behavior refers to habit. Researchers in the field of psychology (e.g.,
Limayem and Hirt 2003) have used the term “habit” to refer to an automatic, subconscious behavior. (Limayem and
Hirt 2003).

A habit is a learned behavior that results in action following a cue (Limayem and Hirt 2003; Triandis 1977; 1980;
Verplanken and Aarts 1999). Habitual IS use occurs automatically and with high efficiency due to repetition, where
intentionality, awareness, and controllability are lacking (Bargh 1994). However, most research on IS use has been
rooted in reason-based processes such as the Theory of Reasoned Action (TRA), Theory of Planned Behavior (TPB),
and Technology Acceptance Model (TAM). Therefore, prior studies cannot sufficiently explain how automatic
behavior affects actual IS use (Guinea and Markus 2009).

The present study investigates factors affecting habitual 1S use. Habits are formed when actions are repeated and
governed by a cue in a stable context (Verplanken and Aarts 1999). This study identifies the IS characteristics that
contribute to create a stable context. Based on prior research, psychosocial factors such as stress and reward are also
considered foundations of habit formation.

The next section reviews the definition of habitual behavior through learning theory and previous studies of habit in
the IS field. In addition, we investigate how technological characteristics, stress, and reward affect habitual 1S use.
Then, areas for future research are identified, as are the theoretical and practical contributions of the present study.

IS Continuous Use

The IS field has evolved from identifying factors that lead to initial IS adoption to its continuous use (Agarwal and
Karahann 2000; Bhattacherjee 2001; Bhattacherjee and Premkumar 2004; Cheung and Limayem 2005; Straub et al.
1995). Previous studies have focused on various factors affecting intention to use, referring to TAM (Limayem et al.
2007). In particular, studies on post-IS adoption behavior and IS continuous use suggest that future behavior is
influenced by constructs such as satisfaction and emotional factors from past experience, not rational evaluation of
IS (Agarwal and Karahanna 2000; Guinea and Markus 2009). Recent studies on IS continuous use focus on
variables unexplained by reason-based processes, such as automatic use and inertia toward new IS.

Learning Theory

A habit is formed from goal-directed behavior, by repeating the same actions following a cue. Hull (1943) proposed
a link between learning and motivation in that learning reduces motivational drives; this is known as the drive-
reduction theory of learning. According to Hull’s Learning Theory, people take action to reduce motivation (Hull
1943). By repeating the same action in a stable context to reduce motivation, the habit is strengthened. A stable
context is a situation in which an event occurs with each instance of an action with similar goals and cues. When a
behavior is performed repeatedly in a stable context, features such as time, place, and situation may become strongly
linked to the mental image. Specific cues stimulate performance of the behavior without conscious consideration
(Ouellette and Wood 1998; Wood et al. 2002). The behavior is performed automatically and efficiently with un-
intentionality, un-awareness, and lack of controllability (Bargh 1994).

Habit
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Definition of Habit

A habit is an automatic action, which has been frequently repeated following a cue, to achieve a certain goal (Hull
1943; Limayem and Hirt 2003; Triandis 1977; 1980; Verplanken and Aarts 1999). In this study, we adopt the
definition of a habit proposed by Verplanken et al. (1997). They define habits as “learned sequences of acts that
become automatic responses to specific situations, which may be functional in obtaining certain goals or end states.”
For specificity, we differentiate between habits and behaviors that are driven by internal mechanisms. Such
behaviors are unconscious body reflexes, compulsive behaviors, and addiction (Verplanken and Aarts 1999).

Bargh (1994) considers habits as one type of action with automaticity, categorizing the factors of automaticity as
follows: un-intentionality, uncontrollability, lack of awareness, and efficiency. Since habits are repetitive actions to
achieve a certain goal, they are intentional behaviors (Verplanken and Aarts 1999). However, the level of
intentionality of habitual behavior depends on the importance and complexity of the goal (Lankton et al. 2010).
Higher habit levels lead to lower levels of intentionality (Triandis 1977; 1980; Verplanken 2006). Although higher
levels of habit contain an intention to achieve a goal, the person might be unconscious of their actions. Therefore,
lower levels of awareness imply higher levels of habit (Polites and Karahanna 2012). Automatic actions are difficult
to control during its flow, and repetition brings efficiency through learning-by-doing (Bargh 1994).

Habit Formation

Habits are formed in a stable context (Ouellette and Wood 1998; Verplanken and Aarts 1999; Wood et al. 2002).
This means that actions can be formed into habits more easily in a stable environment than in a dynamic
environment. Verplanken and Aarts (1999) demonstrated that when there are appropriate rewards, actions are
formed into habits for functional purposes. Ouellette and Wood (1998) showed that a habit is more easily
established in a stable context, where opportunities for habit-forming behaviors arise at intervals of days or weeks,
than in an unstable context, in which such opportunities arise only at intervals of six months to a year.

Habit in IS Research

In IS field, initial 1S adoption, post-1S adoption, and IS continuous usage is investigated following the logic of
reason-based processes (Guinea and Markus 2009). There is relatively little attention given to automatic behavior
such as habits. Habit is usually considered an empty construct that predicts future behavior depending on statistical
results (Guinea and Markus 2009). There are still ambiguous relationships between habitual behavior and future
behavior. Consequently, habit is considered an unknown variable. Existing research does not address what factors
influence habit, instead focusing on factors that can predict future behaviors (Ouellette and Wood 1998). Table 1
summarizes prior IS research on Habit.

Table 1. Summary of Prior IS Research on Habit

Reference Definition of Habit Research Model Role of Habit Methodology
* Independent variable of Post-
Individual adoptive intentions
Jasperson et i iti . i : bit becomes Empirical
al. (2005) Past behavior Cognition Use Hlstqry. Habi | p
Model the dominant predictor of
individual’s post-adoptive
behavior
Learned actions that have Extension )
Lankton | become automatic Model of " Independent  variable  to
et al. responses to cues and are Limayem et al Continued IT use Empirical
(2010) intended to obtain one or (2007) " | * ldentify additional
more goals antecedents of habit
Limayem | The non-deliberate, Triandis’ * Independent  variables  to g
and Hirt | automatically inculcated | _Framework actual usage behavior and | EMPpirical
(2003) response that individuals | (Triandis 1977) | jggory
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may bring to IS usage
Learned sequences of
acts that become | Bhattacherjee’s
Limayem et autot?_atlc_ re§ponsesh_tﬁ IS C(lz/r;tl;ulance * Moderating variable between -
al. (2007) | SPecific situations, whic odel IS continuance intention and mpirica
may _be fun(_:tlonal in | (Bhattacherjee IS continuance usage
obtaining certain goals or 2001)
end states
Learned sequences of
acts that have become
Polites and | automatic responses to Technology
Karahanna | specific cues, and are | Acceptance | Independent variables of |  Empirical
(2012) functional in obtaining | Model (TAM) Inertia
certain goals or end-
states
* Independent  variables  of
e%c?tszr?at Sﬁg\;‘:nzﬁorﬁ; Unified Theory | Intention and continued IT
Wilson et | automatic responses to of Acceptance use frequency and .
- and Use of performance expectancy, effort Empirical
al. (2010) speC|_f|c cues, and' are Technology expectancy, and social
funct_lonal in obtaining (UTAUT) influence which is
certain goals independent  variables  of
Intention

Wilson et al. (2010) confirm that habit heavily affects intention to use and other independent variables such as
intention and continued IT use, frequency, performance expectancy, effort expectancy, and social influence.
Limayem and Hirt (2003) investigated how habit influences intention to use and actual behavior. They extend
Triandis’ model to develop objective measures of habit. Kim et al. (2005) found that heavier users of IS tend to not
evaluate the system and show less intention. Limayem et al. (2007) contributed greatly to resolving the debates on
habit, which is regarded as having a moderating or directing effect on intention to use. Empirical research led them
to conclude that habit moderates intention. There is another approach to habit in IS usage studies, as exemplified in
the research of Polites and Karahanna (2012), who analyzed the role of habit and switching costs in new-1S adoption.
They developed a framework to explain the role played by inertia in the mechanisms underlying new-1S adoption.:
inertia results from habitual use of incumbent systems and switching costs, and influences technology adoption.
Previous studies attempt to identify error terms in intention to use. The habit construct plays alternative roles of error
terms since habit could explain automatic behavior.

Most studies treat habit as empty construct to effect intention to use. However, there is a lack of research on how
habits are formed. Lankton et al. (2010) realized that habits can be formed as a result of satisfaction, frequency of
usage, or social norms. Although they developed a theory of habit formation on the basis of learning theory, their
independent variables were limited to well-known IS continuous variables such as satisfaction, frequency of usage,
and social norms. They also fail to explain why some IS usages become successfully established while others are not.

Research Model for Habitual IS Use

We have identified factors to enhance habitual IS use through learning theory. Psychological studies have theorized
that habit is formed in a stable context by repeating the same behavior. Owing to the lack of clarity on what a stable
context in IS use is, we suggest five factors that affect habitual 1S use, on the basis of learning theory. First, we
focus on the primary factor in a use context: the 1S itself (Wilson et al. 2010). We also provide three characteristics
of IS that influence the context of IS use. Based on prior studies, we suggest that stress and reward facilitate the
formation of habits. Finally, we consider frequency of use as a control variable in order to reduce ambiguous
relationships between past and future behavior. It is difficult to verify the cause and effect of habitual IS use because
frequency of usage indicates habitual behavior. Here, the control variable addresses problems by reducing
correlations between past and future behaviors. Figure 1 shows our research model of habitual IS use.
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Figure 1. Research Model
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Research Hypotheses

Prior habit studies merely concentrated on how a stable context is an important prerequisite for habit formation
(Ouellette and Wood 1998; Wood et al. 2002). Extending previous research, the present study attempts to identify
the prerequisites for a context to be stable. The most important factor in the formation of habitual use is IS itself.
This study addresses the characteristics of IS as factors (reliability, complexity, and pace of change) that affect the
formation of habit. Previous studies find that stress and reward promote habitual behavior (Danner et al. 2007;
Schwabe and Wolf 2009). Therefore, we adopt stress and reward as independent variables in our model explaining
the formation of habitual IS use.

IS Reliability

IS Reliability is defined as the degree of trust users feel toward IS (DeLone and McLean 1992). For example,
habitual IS use is strengthened if IS does not report technical errors. Technology should be designed for stable use,
since the reliability of an IS is a key determinant of its market success (DeLone and McLean 1992).

Hypothesis 1: IS reliability positively influences habitual IS use

IS Complexity

IS Complexity is defined as the degree in which its use is free of effort (Moore and Benvbasat 1991). Task
complexity has a negative impact on habitual IS use (Lankton et al. 2010). In this paper, we assume that a complex
IS loses the attention of its user. Advanced technology becomes more complex and difficult to use. However end
users prefer relatively simple and easy to user technology. Consequently, less complexity speeds up technology use,
and cues allow the user to engage in IS with less awareness and confusion.

Hypothesis 2: IS complexity negatively influences habitual IS use

IS Pace of Change
IS Pace of Change is defined as the degree of the progress of technology (Heide and Weiss 1995). Rapid changes in

technology that arise as technology progresses hinder the formation of habits. For example, when a new version of a
software product is released every year, people need to learn the changes in how the product should be used. Thus,
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developers should pay attention to the relationship between habitual IS use and pace of change, so as to determine a
degree of pace that optimizes formation of habits, which could lead to market success.

Hypothesis 3: IS pace of change negatively influences habitual IS use
Stress

Stress is defined as the subjective feeling that work demands exceed one’s perceived capacity to cope (Cropanzano
et al. 1997). Stress favors habit performance and reduces explicit knowledge of action (Schwabe and Wolf 2009).
Habitual behavior is better formed when people learn goal-directed action under stress. Therefore, stress of IS use
could reduce awareness of action, which is a crucial characteristic of habit.

Hypothesis 4: Stress positively influences habitual IS use
Reward

Reward is defined appropriate feedback (Hull 1943). Habits are well-learned stimulus-response combinations that
are reinforced by positive rewards (Danner et al. 2007). Verplanken and Aarts (1999) also state that “habits are
developed by the systematic experience of rewarding consequences of behavior.” The link between goals and related
actions become stronger in cognitive systems when there is appropriate feedback (Verplanken and Aarts 1999).
Thus, rewards facilitate habit formation. Therefore, the existence of a reward system provides a better environment
for habits to be formed. This study considers what type of reward will positively affect the formation of habits.

Hypothesis 5: Reward positively influences habitual IS use
Frequency of Usage as Control Variable

Prior research stresses that the most important variable affecting habit is frequency of usage (Aarts and Dijksterhuis
2000). However, there are still ambiguous relationships between habitual behavior and future behavior (Verplanken
and Aarts 1999). Mittal argues that “repetition of prior behaviors is necessary for the formation of habit, but not
habit itself” (1988). Since there are correlations between past usage and habit, we consider a frequency of usage as a
control variable. Although most studies regard frequency of usage as an independent variable of habitual behavior,
some habits are formed with relatively little repetition. Therefore, considering frequency of usage as a moderating
variable might reduce uncertain results. Controlling frequency of usage may also allow us to discover other factors
that can establish habits with a small number of repetitions.

Research Method

We plan to conduct a questionnaire survey to investigate impacts of antecedents of habitual IS use. The
questionnaire will employ a five-point Likert scale and cover IS characteristics, including reliability, complexity,
pace of change, stress, and rewards. We will also interview respondents to explore additional factors that could
influence habit formation. In-depth interviews may help us identify directions for future research.

The target population is not limited to particular IS users. Understanding automatic behavior requires that the
population should primarily consist of be individuals who frequently use IS. Therefore, the population selected for
this study is businessmen using IS at work. Since there are various IS in working environments, we will not restrict
our research to users of specific IS.

Partial least squares structural equation modeling (PLS-SEM) is an appropriate approach to analyze our data because
it does not involve assumptions about the population or scale of the measurement (Lankton et al. 2010). We will run
the research model in PLS to generate factor scores for each of our constructs. Loadings of measures of each
construct can be interpreted as loadings in a principal components analysis.

Expected Contributions and Conclusion

This research identifies factors that affect habitual IS use. Habits could provide evidence of a lock-in effect wherein
people use certain IS without intention. This approach has various theoretical and practical contributions. First, from
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theoretical perspective, this study investigates subconscious behavior, which lies beyond the reason-based process.
We also provide a unified view of habit, combining not only IS perspectives but also a psychological perspective.
Habit formation is an important issue from a practical perspective since users are locked in to certain systems
(Arthur 1989). Our findings can inform practitioners on how to effectively establish habits in order to gain a network
effect. Further improvements of this study will gain validity via conducting empirical research for appropriate
results.
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