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ABSTRACT

Smartwatch sales have been growing for the past few years, but their regular use is still sub-par.
Understanding the primary determinants of smartwatch continuance intention is thus important for
brands, researchers, and users alike. Therefore, a conceptual model was developed that combines
the expectation-confirmation model (ECM) with habit, perceived usability, and perceived enjoyment,
to explain the continuance intention of smartwatches. To test the conceptual model, we collected
data from the U.S.A. (574 valid cases). Our results support the relationships of ECM, such as
confirmation, perceived usefulness, and satisfaction, and also the role of habit and perceived
usability. Habit was the most important factor to explain the continuance intention of smartwatches.

KEYWORDS

Smartwatches, Wearables, Continuance Intention, Expectation-Confirmation Model (ECM), Habit,
Perceived Usability, Perceived Enjoyment
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1. INTRODUCTION

The global market has witnessed sustained growth in the acceptance of wearable devices in the last
few years. By Q4 2014, one in every five Americans were already owning some wearable device
(PwC, 2014, p. 11). Wearable technology has a big potential and a growing acceptance as a novelty
technology, but it is essential to study the intention of users to continue using it so that both
companies and consumers can benefit. According to Juniper Research (Moar, 2016), an estimated
17.1 million smartwatches were shipped in 2015. Wearables, and in particular, smartwatches, do
show potential benefits but are still far from reaching mainstream acceptance that is similar to that
of smartphones (Danova, 2014). In fact, according to the PwC report (PwC, 2014), only one in ten
Americans uses a wearable device every day.

In 2015, North America accounted for roughly 40% of the global wearables market (Cisco, 2016).
With a global revenue of $750M in 2012 (Ak, 2014), the smartwatch market is expected to reach
$32.9B in 2020, growing at a compound annual growth rate of 67.6% (Kohli, 2015). Despite this
growth, consumers still show some reluctance towards smartwatches (Danova, 2014; PwC, 2014).

Wearable technology and, in particular, smartwatch technology, are exciting new technologies to be
researched because they allow for the continuous and reliable collection of data (Rawassizadeh,
Price, & Petre, 2015), and the augmentation of human abilities and capabilities (Starner, 2001). This
collected data has a significant potential in, for example, mobile health (mHealth) applications, not
only for a healthier lifestyle but especially with the elderly care. At the same time, studies on this
topic are relatively small in quantity, and mostly done by non-independent third-parties; hence the
importance of an independent study to understand the continuance intention of IT.

The contribution of this research is fourfold. First most, extensive research has been conducted on
the topic of technology acceptance, but the topic of technology continuance intention has a greater
impact on the long-term viability of an information system (Bhattacherjee, 2001b). For this reason,
this study thus aims to extend the knowledge on the latter topic. Secondly, empirical work regarding
wearables and, in particular, smartwatches is very scarce. To the best of our knowledge, no
published work was found on the topic of smartwatch continuance intention. A big contribution of
this study is, in fact, the extension of knowledge on this topic. Third, this study takes an existing
empirically validated post-acceptance theoretical model (the expectation-confirmation model
(Bhattacherjee, 2001b)), extends it with perceived enjoyment (due to the hedonic component of
wearable technology (Wakefield & Whitten, 2006)), perceived usability (due to the small screen of
the device (Budiu, 2015, sec. Focus on the Essential)), and habit factors (due to the novelty of the
technology (Polites & Karahanna, 2012)), and tests it with the topic of smartwatches for the first
time. Fourth, as a new technology, smartwatches are still understudied. This study may, therefore,
help brands with understanding the determinant factors that influence the continued use of the
technology, and, ultimately, to develop products that deliver the most value to retain customers.

The structure of the paper is as follows. In the next section, the concepts of wearables,
smartwatches, continuance theory, and expectation-confirmation model are presented. Then, the
research model is conceptualized. Posteriorly, the design, methodology, and results of this research
are presented. Finally, the results of this study are discussed, including its implications for theory and
practice, and further possible research directions are outlined.



2. THEORETICAL BACKGROUND

2.1. THE CONCEPTS OF WEARABLE TECHNOLOGY AND SMARTWATCHES

Wearable technology is a form of ubiquitous computing, according to Mark Weiser (1991), as “it
weaves itself into the fabric of everyday life until it is indistinguishable from it” (p. 94). It translates
the concept of having computing everywhere and anywhere, and also extends the mobile concept as
it can appear on any device, format, and location. Regarded as the father of wearable computing,
Steve Mann (1998) defines it as a computer that is always on and always accessible. Some of the
most common integrations of wearable technology include clothing (Kosir, 2015), glasses/goggles
(such as the Google Glass and the Oculus Rift), bracelets (such as the Fitbit and Jawbone brands), and
watches (such as the Apple Watch or the Samsung Galaxy Gear S).

Wearable technology is revolutionary in the sense that it is present at all times, and therefore, it
allows an augmented interaction with the world around the user. According to Mann (1998), by
definition, wearables have a constancy characteristic, meaning that they do not need to be turned on
or opened up before use. In this way, according to Salah, MacIntosh, & Rajakulendran (2014),
wearable devices have greater potential than smartphones “in any industry where hands-free data
collection is highly valued” (p. 8) or “whenever information or communication is required, a hands-
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free interface is helpful, and consistent monitoring is beneficial” (p. 10). Besides having important
application in, for example, the medical industry (Pentland, 2004; Salah et al., 2014; Sungmee Park &
Jayaraman, 2003), wearables are also important in one’s work and personal lives as ways to manage

information (Billinghurst & Starner, 1999) and connect in new ways (PwC, 2014).

According to the Smartwatch Group (“What is a smartwatch? Definition,” 2015), a smartwatch is
defined by being worn on the wrist, able to indicate time and wirelessly connect to the internet. For
Rawassizadeh et al. (2015), a smartwatch is not just a device that tells time, but a “general-purpose,
networked computer with an array of sensors”. This study narrows those definitions and considers a
smartwatch a device that is worn on the wrist, has a screen, is wirelessly connected to the internet
on its own or through a smartphone, contains sensors (such as accelerometers, IR sensors, etc.), and
can run either proprietary or third-party apps.

Smartwatches, according to Business Intelligence (Danova, 2014), will make up 59% of all wearable
device shipments in 2015, and over 70% by 2019, making them the most relevant wearable devices.
They liberate us from the hassle caused by smartphones themselves (Marks, 2013), as they can
“provide relevant information within a very short interaction period” (Bieber, Kirste, & Urban, 2012,
p. 1). Not only that, smartwatches might be easier to operate in certain work conditions due to them
being mostly water resistant, having a battery life that spans a couple of days to years, and sensors
that enable possible gesture interactions (Bieber et al., 2012).

As a platform, a smartwatch is only as good as the quality of the apps it has at its disposal (O’Reilly,
2015). Apple is slightly ahead of other major players in the market due to, not only, the number
(Curry, 2015), but also the quality of apps (Mitroff, 2012). According to the PwC (2014) report on
wearables, the Apple Watch is the sleek device that “will help mainstream the entire wearable
category” (p. 11), and users will adopt this technology, but only if “it’s useful, interesting and/or fun”

(p. 25).



2.2. CONTINUANCE THEORY

Technology acceptance and use has been covered extensively by the information systems (IS)
literature (Davis, 1989; Venkatesh, Morris, Davis, & Davis, 2003). The continuance intention of
information technology (IT) is, however, the hot topic right now in the field of IS (Bhattacherjee,
2001b; Hoehle & Venkatesh, 2015; Venkatesh, Thong, Chan, Hu, & Brown, 2011). This topic has been
researched with different technologies, including e-learning (K. M. Lin, 2011), internet banking
(Eriksson & Nilsson, 2007), social networking (Cheung, Jin, Lee, Lee, & Chen, 2009), and personal IT
devices (Chen & Koufair, 2014).

Bhattacherjee (2001b) argues that when considering IS success, the initial acceptance of IS plays a
significant role, but ultimately, it is the continued used that will determine its long-term viability.

Previous studies have also primordially considered the importance of continuance intention, like
Rogers' (2003) five-stage diffusion of innovations (DOI) theory. The DOI theory incorporates the
decision to continue or discontinue the use of technology in its final confirmation stage. However,
Rogers’s (2003) study, like other previous studies, uses the same “pre-acceptance variables to explain
both acceptance and continuance decisions” (Bhattacherjee, 2001b, p. 352), and thus, does not
account for users who discontinue IS usage after previously accepting it.

2.3. EXPECTATION-CONFIRMATION THEORY AND EXPECTATION-CONFIRMATION MODEL

The expectation-confirmation theory (ECT) or expectation-disconfirmation theory (EDT) provides an
explanation for consumers repurchase intention through satisfaction, typically used in the marketing
field. This theory demonstrates that consumers reach a repurchase intention in the following way.
Before purchase, consumers have expectations about specific products or services (Oliver, 1980),
that is based on existing knowledge and prior experience (Zeithaml, Parasuraman, & Berry, 1990).
This existing knowledge can be attained through interactions with different branches of the
communication channels (Rogers, 2003), whether they are represented by mass-media or one-to-
one marketing, but also from feedback from previous users and discussions amidst peer consumers
(Premkumar & Bhattacherjee, 2008; Rogers, 2003). Thus, the extent of the expectations can vary for
different customers for the same product (Tse & Wilton, 1988), depending on the factors mentioned
above.

Consumers might form perceptions about the performance of a product or service. However, if the
information about the product or service is misleading, expectations will not be realistic (Boulding,
Lee, & Staelin, 1994; Oliver, 1980). Figure 1 represents the expectation-confirmation theory process
which, ultimately, leads to a level of satisfaction.

Product . .
. Performance \ Performance Confirmation/ . .
>Percbe;\§j E> Purchas> Us¢> Perception> Assessment Disconfirmatio> Satisfaction >

Figure 1 - Expectation-Confirmation Theory process

Traditional ECT, however, is limited when explaining the formation process of IS expectation (Khalifa
& Liu, 2004). Consumers might want to purchase a product even without having formed strong



expectations. Moreover, an IS that has an element of novelty may cause a different set of
expectations that varies from user to user. Also, ECT deals with beliefs and attitudes toward a
product’s attributes or performance (Olson & Dover, 1979), but does not capture its quality factors.
In response to this, IS researchers have adapted the ECT to overcome its limitations.

The most popular adaptation is the one of Bhattacherjee (2001b): the expectation-confirmation
model (ECM). The ECM (see, Figure 2) resolves around the assumptions of the IS continuance theory,
where satisfied IT users are also more likely to use the technology continuously (Bhattacherjee,
2001b; Deng, Turner, Gehling, & Prince, 2010). It improved the ECT and previous models by focusing
on post acceptance variables like perceived usefulness, a post-usage expectation, rather than on
pre—usage expectations. The ECM postulates that “the effects of any pre-acceptance variables are
already captured within the confirmation and satisfaction constructs” (Bhattacherjee, 2001b, p. 355).

Perceived Usefulness
(PU)

\

Satisfaction (SAT) > Contmua(r;ﬁgr)lntent;on]

Figure 2 - Expectation-Confirmation Model (Bhattacherjee, 2001b)

[Conﬁrmation (CONF)

For reference, the perceived usefulness in Davis' (1989) technology acceptance model (TAM) refers
to a pre-usage usefulness, but in Bhattacherjee's (2001b) ECM, it refers to a post-usage usefulness
which reflects a long-term belief as a result of accumulated usefulness perceptions. The ECM builds
on the ECT and adapts it to the context of IT continuance not only by replacing ECT’s expectation
with post-usage perceived usefulness but also by replacing ECT’s repurchase intention with
continued usage intention. Bhattacherjee's (2001b) model also removes the performance construct
of ECT because it assumes that the influence of perceived performance is explained by confirmation,
which is defined as “the congruence between expectation and actual performance” (Bhattacherjee,
2001b, p. 359).

The ECM has been well researched and validated in several technologies such as mobile banking
(Susanto, Chang, Zo, & Park, 2012), microblogging (Barnes & Boéhringer, 2011), and mobile internet
(S. Hong, Thong, & Tam, 2006). When it comes to wearable technology and smartwatches, however,
research on the continuance intention of the technology is seemingly non-existent. Nonetheless,
smartphones share quite a few characteristics with wearables/smartwatches (mobility, always-on
connection, type of applications, etc.), so parallels could be drawn between both. Yet, research on
the continuance intention to use smartphones is also scarce. Notwithstanding, the major findings of
each investigation on this topic and its predictive power in explaining the continuance intention to
use the technology are presented in Table 1.



Additional

Main Theory Context Main Findings References
Constructs
e Expectation e User Smartphone e ECM hypothesis were Choi & Yoo
Confirmation Resistance Continuance confirmed (2015)
Model (ECM) e Subjective Intention e User Resistance and Subjective
Norm Norm impacted the
Continuance Intention
° |S e Perceived Smartphone e Satisfaction positively impacted  Tan, Lee, &
Continuance Playfulness Continuance Continuance Intention Hsu (2015)
Theory e Individual Intention e Perceived Playfulness positively
Mobility impacted Continuance
e Temporal Intention and Satisfaction
Dissociation e Focused Immersion was not
e Focused supported as a moderator
Immersion between Satisfaction and
Continuance Intention
e Temporal Dissociation impacted
the relationship between
Satisfaction and Continuance
Intention
e TAM e Utilitarian Smartphone e Perceived Usefulness was a Xu, Lin, &
Value Functions strong predictor of Continuance  Chan (2012)
e Pleasure Continuance Intention
e Hedonic Intention e Utilitarian value moderated the
Value relationships between
e Past Usage antecedents and Continuance
Intention
° IS o Affective Personal IT e N/A (Research-in-Progress) Chen (2014)
Continuance appraisal Device
Theory e Cognitive Continuance
appraisal Intention
e Task
complexity
o Flexibility of
Multiple
Personal IT
Device Use
oIS e Switching Smartphone e Alternative Attractiveness (Pull Sung (2013)
Continuance Intention Continuance effect), Attitude Towards
Theory /Switching Switching and Variety Seeking
e Push-Pull- Intention (Mooring effect) were the most
Mooring significant influencers of
Model (PPM) Switching Intention
e IS e Network Smartphone e All of the additional constructs M. Kim,
Continuance Quality Continuance only showed a significant Chang, Park,
Theory e System Intention relationship with Satisfaction & Lee
Quality and not with Continuance (2015)
e Contents Intention
Quality e Role of Satisfaction as a
e Customer mediator was verified
Support

e Compatibility

Table 1 - Summary of previous research related to the continuance intention to use smartwatches



3. RESEARCH MODEL

This research encompasses a technology that accompanies the user throughout the day and is more
immediate than the smartphone. As such, a level of enjoyment must be necessary for the
continuance intention to exist. Information and user interface (Ul) density in the small screen of the
smartwatch might pose a potential problem when considering its continuance intention, and thus,
the usability of the device must also be taken into consideration. Since this is a relatively new
technology, using it may not be immediate, and overcoming certain less positive aspects of the
device may require a degree of habit. Therefore, it is proposed to test Bhattacherjee's (2001b) ECM
with the added constructs of perceived enjoyment, perceived usability, and habit. In this section,
each of the determinants of the ECM, perceived enjoyment, perceived usability, and habit are
defined, and the role of key moderators are specified. Figure 3 present the research model.

Habit (HAB)

Bhattacherjee, 2001b

Perceived Usefulness
(PU)

A

H1

Continuance Intention

Confirmation (CONF) Satisfaction (SAT)

H7 (INT)
H12
H2 H13
H14
v H3
Perceived Usability Perceived Enjoyment
(USAB) (ENJ)

Figure 3 - Research model

3.1. CONFIRMATION

If users’ pre-acceptance usefulness perceptions are not confirmed in the post-purchase period, a
phenomena called cognitive dissonance may occur (Bhattacherjee, 2001b; Festinger, 1957). To
minimize this dissonance, users might adjust their perceptions of usefulness to match reality.
According to research, confirmation leads to an increased perception of usefulness, while
disconfirmation, to a decreased one (Chiu, Hsu, Sun, Lin, & Sun, 2005; Roca, Chiu, & Martinez, 2006;
Thong, Hong, & Tam, 2006). Although the level of performance is captured by confirmation, as
posited by the ECM (Bhattacherjee, 2001b), it is likely that confirmation will also significantly
influence the post-acceptance perceived usability and perceived enjoyment (as expected benefits),
which in turn motivate users to continuously use (Bhattacherjee & Barfar, 2011). According to C. S.



Lin, Wu, & Tsai (2005), it is indeed expected that confirmation has an impact on perceived
enjoyment. In this way, it is hypothesized:

H1. Confirmation (CONF) will have a positive impact on Perceived Usefulness (PU).
H2. Confirmation (CONF) will have a positive impact on Perceived Usability (USAB).
H3. Confirmation (CONF) will have a positive impact on Perceived Enjoyment (ENJ).

Both the research of Bhattacherjee (2001b) and Limayem et al. (2007) show that the level of users’
confirmation positively impacts their satisfaction with the technology. If the initial expectation is
more analogous with, or lower than the user’s actual experience, it is expected that they have more
satisfaction. In contrast, if the initial expectation is superior to the user’s actual experience,
dissatisfaction will occur. As such, it is hypothesized:

H4. Confirmation (CONF) will have a positive impact on Satisfaction (SAT).

3.2. PERCEIVED USEFULNESS

According to Davis (1989), perceived usefulness represents users’ perceptions of the expected
benefits of using an IS. It is connected with the aspect of performance of IS use (Bhattacherjee,
2001b; Venkatesh et al., 2011). Not only Bhattacherjee's (2001b) study establishes a positive
relationship between perceived usefulness and satisfaction, and perceived usefulness and
continuance intention, but subsequent studies (Limayem et al., 2007; C. S. Lin et al., 2005; Venkatesh
et al., 2011) also reinforce that relationship. The more benefits users get from smartwatches, the
more they are satisfied, and thus, more likely to continue using them. In this way, it is hypothesized:

H5. Perceived Usefulness (PU) will have a positive impact on Satisfaction (SAT).

H6. Perceived Usefulness (PU) will have a positive impact on Continuance Intention (INT).

3.3. SATISFACTION

Satisfaction is regarded as a critical factor when considering customer loyalty in marketing literature.
In marketing literature, satisfaction is considered key to building and retaining a loyal base of long-
term consumers. Similarly, that relation is also expected in the context of IS “where satisfaction with
an IS tends to reinforce a user’s intention to continue using the system” (Limayem et al., 2007, p.
708). Bhattacherjee’s body of work (Bhattacherjee & Barfar, 2011; Bhattacherjee, 2001b; C.-P. Lin &
Bhattacherjee, 2008) indicates that satisfaction is indeed a fundamental determinant in post-
acceptance behavior. Although there is a certain cost of switching, it is expected that satisfied
smartwatch users will continue to use them. Therefore, it is posited:

H7. Satisfaction (SAT) will have a positive impact on Continuance Intention (INT).

3.4.HABIT

Limayem et al. (2007) define IS habit as “the extent to which people tend to perform behaviors (use
IS) automatically because of learning” (p. 709). Although conscious intention (motivated both by
emotional and cognition responses) is reiterated by top IS researchers, “they are well aware that
some or much continuing IT use may be habitual” (De Guinea & Markus, 2009, p. 437). As one
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repeatedly carries out an action, one tends to become better at doing that action (Ronis, Yates, &
Kirscht, 1989). It is also expected that the more a user is accustomed to using a technology, the
bigger the intention of continuing to use it. According to Gefen (2003) habit does have a positive
impact in the continued use intention. Therefore, it is hypothesized:

H8. Habit (HAB) will have a positive impact on Continuance Intention (INT).

At the same time, the mechanisms that trigger satisfaction in response to the action might eventually
become automatic (Verplanken & Aarts, 1999). Oliver (1980, 1981) defines satisfaction as a transient,
experience-specific affect (expressed or observed emotional response). With the repeated use of
technology, the overall relevance of evaluation decreases as a motivator of behavioral intention (S. S.
Kim & Malhotra, 2005). It is therefore posited that the bigger the habitual usage of the technology,
the smaller the impact of satisfaction, as a user evaluation, on continuance intention. To better
explain what this theoretical reasoning means, consider the following example. A user is still in an
initial usage stage. They may be satisfied with the overall experience of the smartwatch, and thus,
intend to continue using it, or dissatisfied, and have little intentions of continuing using it. After using
the smartwatch for longer, it is expected that it will become natural to them. This habit may make it
so that, as the novelty wears off, and a certain quirkiness of the device is overcome, the initial
satisfaction or dissatisfaction is moderated. Also, maybe due to the cost of switching, the user
intends to continue using the smartwatch since it became automatic for him. It is, therefore, posited:

H8a. Habit (HAB) will moderate the effect of Satisfaction (SAT) on Continuance Intention (INT), such
that the effect will be weaker among people with high level of Habit (HAB).

Gefen, Karahanna, & Straub (2003) posited that knowledge about a technology is gained through its
habitual use, and thus, with habit, users should learn how to operate it. This heightened
understanding should translate into a greater perception of the usefulness of the technology.
Karahanna, Straub, & Chervany (1999) also uncovered that compared to those with limited
experience, users who have more experience with an IT might perceive more technology usefulness.
At the same time, Gefen et al. (2003) also uncovered that familiarity translated into a greater
perceived ease of use and less cognitive effort expenditure. Karahanna et al. (1999) research also
supports this position, as users find an IT easier to use with experience. With frequent mobile phone
usage, a mental model of how it works is established by the user (Yamashita, Barendregt, & Fjeld,
2007), and it is expected that the same happens with smartwatches. As it happens with most of the
repetitive behaviors, the cognitive processing eventually disperses and leads to routinized behavior
(Bargh, 1994; Logan, 1989; Ouellette & Wood, 1998). Furthermore, users are expected to adjust their
objective usability and perceived enjoyment as their experience with the system grows to match
their system interactions (Holden & Rada, 2011). Thus, it is posited:

H9. Habit (HAB) will have a positive impact on Perceived Usefulness (PU).
H10. Habit (HAB) will have a positive impact on Perceived Usability (USAB).

3.5. PERCEIVED USABILITY

Flavian et al. (2006) define usability as the user’s “ability to know where he or she is at any time and
what can be done”. Optimizing small screen usability is a “primary concern for information
designers” (D. Churchill & Hedberg, 2008, p. 882). According to W. Hong, Thong, Wong, & Tam
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(2002), the characteristics of a system are a fundamental aspect that impacts users’ continuance of a
system. Tractinsky (1997) established that Ul aspects that lead to an increased perceived usability
could produce an increased acceptance of the technology. Davis (1989) and Parikh & Verma (2002)
indeed defend that certain system features of user interfaces like menus and icons are precisely
designed to augment usability. Branscomb & Thomas (1984) suggest that a good user interface might
enable various ways for users to access a specific function, and such user interface would enhance
the perceived usefulness of the technology. At the same time, Scott, Gudea, Golden, & Acton (2004)
argue that not only the usability of a system is fully connected to the user acceptance of a Ul through
mediation, but at the same time comprises user satisfaction. In fact, Park & Hwan Lim (1999)
proposed that the usability of user interfaces is one of the factors that impacts user satisfaction.
Therefore, it is posited:

H11. Perceived Usability (USAB) will have a positive impact on Perceived Usefulness (PU).

H12. Perceived Usability (USAB) will have a positive impact on Satisfaction (SAT).

3.6. PERCEIVED ENJOYMENT

Motivation theorists distinguish between two types of motivation - extrinsic and intrinsic - with
extrinsic motivation being related to the activity as an instrument to attain a valued outcome (Ryan &
Deci, 2000). Perceived usefulness is an example of this extrinsic motivation, according to Davis,
Bagozzi, & Warshaw (1992). Perceived enjoyment, on the other hand, is an example of intrinsic
motivation, as it refers to the satisfaction of the activity itself, according to Davis et al. (1992). Meso,
Musa, & Mbarika (2005) consider that ubiquitous technologies like smartphones can be used for
business or social functions. Thong et al. (2006) postulate that perceived enjoyment could indeed
affect user satisfaction since some technologies “are used for fun and enjoyment rather than for
performance enhancement (e.g., iPod, Playstation, surfing the World Wide Web)” (p.803). Previous
research highlighted the importance of perceived enjoyment as a determinant of IT usage, especially
in TAM studies (Agarwal & Karahanna, 2000; Davis, 1989; Heijden, 2004; Venkatesh et al., 2003).
Particularly, Davis et al. (1992) uncovered perceived enjoyment as the key motivator of PC usage
intention. These validated and positive relationships between perceived enjoyment and IT usage are
not expected to change in the case of wearable technology, and in particular, smartwatches. Users
may want to use smartwatches to increase their productivity while also having an enjoyable
experience when doing so. Therefore, it is proposed:

H13. Perceived Enjoyment (ENJ) will have a positive impact on Satisfaction (SAT).

H14. User’s Perceived Enjoyment (ENJ) will have a positive impact on their Continuance Intention
(INT).



4. METHODS

4.1. MEASUREMENT INSTRUMENTS

All measurement items were adapted, with slight modifications, from the literature. CONF and SAT
were adapted from Bhattacherjee (2001b); PU from Venkatesh et al. (2011) and Thong et al. (2006);
HAB from Limayem et al. (2007); USAB from Kirakowski et al. (1998), H. X. Lin et al. (1997), Roy et al.
(2001), Flavian et al. (2006), and Zviran et al. (2006); ENJ from C.-P. Lin & Bhattacherjee (2008); INT
from Bhattacherjee & Barfar (2011), Venkatesh & Goyal (2010) and Venkatesh et al. (2011). The
items for all constructs are included in the Appendix 1.

The questionnaire was developed in English and hosted on a free platform. Most items were
measured through a seven-point quantitative scale, ranging from “totally disagree” (1) to “totally
agree” (7). The items for satisfaction (SAT) were the exception by being based on seven-point
semantic differential scales, as per Bhattacherjee & Barfar (2011).

4.2. DATA COLLECTION

Firstly, a pilot survey with 80 answers was conducted to refine the questions and obtain further
comments about the content and structure. The most significant change was in the items of
perceived usefulness (PU), which initially were from Bhattacherjee & Barfar (2011). These generated
misunderstandings and the simulation of the PLS estimation with a few answers, gave statistically
poor results. The original items from the theory were “Using OBD improves my performance in
managing personal finances”, “Using OBD increases my productivity in managing personal finances”,
“Using OBD enhances my effectiveness in managing personal finances” and “Overall, OBD is useful in
managing personal finances”. When adapted to the context of this study, the questions lost the
object (“in managing personal finances”, in the original), and thus resulted in loose items such as
“Using smartwatches improves my performance” or “Using smartwatches increases my
productivity”. These items were replaced by similar, but more adequate, items from Venkatesh et al.
(2011) and Thong et al. (2006). The main survey excluded data from the pilot survey.

To obtain the main survey the link to the questionnaire was shared with online discussion boards and
social networks, among smartwatch users. Of the 1271 users who visited the survey, 922 replied,
representing a 73% completion rate. Of the 922 responses, 574 were validated, corresponding to
smartwatch users in the U.S.A.

Concerning demographic data (Table 2), 93% of the respondents are male, and the average age is 27
years. Their education level corresponds to “Some college” for 32% of individuals, with 16% below
that and 52% above.
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Age Gender Education
<18 36 6.3% Male 532 92.7% No schooling completed 1 0.2%
18-24 233 40.6% Female 42 7.3% Elementary 6 1.0%
25-34 217 37.8% High school (no degree) 46 8.0%
35-44 59 10.3% High school graduate 40 7.0%
45 -54 23 4.0% Some college 186  32.4%
55 - 64 3 0.5% Associate's degree 38 6.6%
64 > 3 0.5% Bachelor's degree 187  32.6%
Master's degree 44 7.7%
Professional school degree 17 3.0%
Doctorate degree 9 1.6%

Table 2 - Demographic data of responses
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5. RESULTS

Structural equation modeling (SEM) is a statistical method for testing and estimating causal relations
using a mix of statistical data and qualitative causal assumptions. Careful researchers acknowledge
the possibilities of distinguishing between measurement and structural models and explicitly take
measurement error into account (Henseler, Ringle, & Sinkovics, 2009). Two families of SEM methods
can be highlighted: covariance based methods and variance based methods. Partial least squares
(PLS) is a variance-based method, and the one used in this study considering that some of the items
in the data are not distributed normally (p < 0.01 based on the Kolmogorov-Smirnov test), the
research model has not yet been tested in the literature, and the research model is regarded as
complex. Smart PLS v. 3.2.3 (Ringle, Wende, & Becker, 2014) was the software used to analyze the
relationships defined by the theoretical model.

In the next two subsections, we first examine the measurement model to assess internal consistency,
indicator reliability, convergent validity, and discriminant validity and then test the structural model.

5.1. MEASUREMENT IMIODEL

Construct reliability was tested using the composite reliability coefficient. PLS prioritizes indicator
according to their individual reliability. As demonstrated in Table 3, all the constructs have a
composite reliability above 0.7, which suggests that the constructs are reliable (Straub, 1989).

Constructs Mean SD CR CONF PU SAT HAB USAB ENJ INT
Confirmation 5.37 1.29 0.84 0.85

Perceived Usefulness 5.41 1.31 0.90 0.52 0.83

Satisfaction 5.77 1.08 0.94 0.68 0.65 0.90

Habit 5.66 1.38 0.87 0.46 0.62 0.61 0.83

Perceived Usability 5.38 1.28 0.89 0.58 0.52 0.65 0.51 0.77

Perceived Enjoyment 5.82 1.15 0.94 0.44 0.47 0.60 0.39 0.49 0.91
Continuance Intention 6.45 1.01 0.98 0.42 0.59 0.62 0.64 0.44 0.44 0.96

Table 3 - Correlation matrix, composite reliability (CR), and square root of AVEs

Indicator reliability was assessed based on the criteria that the loadings should be greater than 0.7
and that every loading less than 0.4 should be excluded (G. A. Churchill, 1979; Henseler et al., 2009).
As shown in Table 4, the loadings (in bold) are greater than 0.7 with the exception of two items
(USAB3 and USAB4), which are lower than 0.7 but greater than 0.4. ltems USAB1 and USAB2 were
eliminated due to a low loading. Overall, the instrument presented a good indicator reliability. To
test convergent validity, average variance extracted (AVE) was used as the criterion. The AVE should
be higher than 0.5 so that the latent variable explains more than half of the variance of its indicators
(Fornell & Larcker, 1981; Hair, Sarstedt, Ringle, & Mena, 2012; Henseler et al., 2009). As shown in
Table 3, all constructs have an AVE higher than 0.5, meeting this criterion.

Discriminant validity of the constructs was assessed using two measures: Fornell-Larcker criteria and
cross-loadings. The first criterion postulates that the square root of AVE should be greater that the
correlations between the construct (Fornell & Larcker, 1981). The second criterion requires that the
loading of each indicator should be greater than all cross-loadings (Chin, 1998; Go6tz, Liehr-Gobbers,
& Krafft, 2010; Grégoire & Fisher, 2006). As seen in Table 3, the square roots of AVEs (diagonal
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elements) are higher than the correlation between each pair of constructs (off-diagonal elements).
Table 4 shows that the patterns of loading are greater than cross-loading. Thus, both measures are
satisfied.

Construct ITEM CONF PU SAT HAB USAB ENJ INT
Confirmation CONF1 0.87 048 0.61 0.39 0.52 040 0.39

CONF2 0.83 040 0.54 039 047 034 0.32
Perceived Usefulness PU1 051 086 0.66 059 049 0.46 0.62

PU2 0.41 0.84 050 049 041 0.35 0.45
PU3 0.39 0.83 0.45 049 0.39 0.36 0.42
PU4 0.39 0.78 0.47 045 041 0.36 0.43
Satisfaction SAT1 0.64 0.61 0.92 0.59 0.62 0.54 0.62
SAT2 0.63 0.59 0.93 0.59 0.59 0.54 0.58
SAT3 0.57 0.55 0.87 0.50 0.54 0.48 0.47
SAT4 0.59 0.56 0.88 0.50 0.58 0.57 0.54
Habit HAB1 0.39 0.53 054 0.89 041 0.34 0.62
HAB2 0.43 0.52 0.55 0.88 0.46 0.33 0.53
HAB3 0.31 0.49 0.41 0.72 0.40 0.30 0.43
Perceived Usability USAB3 0.36 0.33 0.42 0.32 0.66 0.31 0.28
USAB4 0.38 0.30 0.39 0.30 0.69 0.27 0.26
USAB5 0.47 0.42 0.52 043 o0.81 0.43 0.34
USAB6 0.49 0.44 0.53 041 0.84 0.42 0.37
USAB7 0.48 0.40 0.51 040 o0.81 0.38 0.34
USAB8 0.47 0.46 0.57 0.44 0.78 0.40 0.39
Perceived Enjoyment ENJ1 0.33 0.34 0.47 030 0.38 0.89 0.36
ENJ2 0.39 0.46 0.54 0.36 045 0.92 0.39
ENJ3 0.46 0.48 0.61 0.38 0.49 0.93 0.44
Continuance Intention INT1 0.42 0.57 0.60 0.60 0.42 0.42 0.95
INT2 0.42 0.58 0.59 0.60 0.43 0.43 0.97
INT3 0.39 0.56 0.59 0.63 0.42 0.42 0.97
INT4 0.40 0.57 0.58 0.62 0.40 0.40 0.95
Table 4 - Loadings and cross-loadings for the measurement model

The assessments of construct reliability, indicator reliability, convergent validity, and discriminant
validity of the constructs were satisfactory, indicating that the constructs can be used to test the
conceptual model.

5.2.STRUCTURAL MODEL

The structural model was estimated using R’> measures and path coefficients' level of significance.
Figure 4 shows the model results. The R? of dependent variables are 0.47, 0.41, 0.19, 0.66 and 0.59
for perceived usefulness, perceived usability, perceived enjoyment, satisfaction, and continuance
intention, respectively. The significance of the path coefficients was assessed using a bootstrapping
procedure (Hair, Ringle, & Sarstedt, 2011; Henseler et al., 2009) with 5000 iterations of resampling
(Chin, 1998). Figure 4 also shows the path coefficients and t-value (in parenthesis) results.
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Figure 4 - Model with results

The model explains 47.1% of the variation in perceived usefulness, and all variables are statistically
significant, namely, confirmation (£ = 0.23; p < 0.01), habit (5 = 0.43; p < 0.01), and perceived
usability (£ = 0.17; p < 0.01). Respectively, hypothesis H1, H9 and H11 are confirmed.

The model explains 40.9% of the variation in perceived usability, with the effects of confirmation (E

= 0.44; p < 0.01) and habit (E = 0.30; p < 0.01) being statistically significant. Respectively, hypothesis
H2 and H10 are confirmed.

Perceived enjoyment is explained through confirmation (E = 0.44; p < 0.01), which is statistically
significant and explains 19.0% of the variation in perceived enjoyment; therefore, hypothesis H3 is

confirmed. As for satisfaction, 65.7% of its variation is explained through confirmation (E =031 p<
0.01), perceived usefulness (£ = 0.26; p < 0.01), perceived usability (§ = 0.26; p < 0.01), and

perceived enjoyment (5 = 0.23; p < 0.01), which are all statistically significant; respectively,
hypothesis H4, H5, H12 and H13 are confirmed.

Finally, 59.1% of the variation in continuance intention is explained through perceived usefulness (£

= 0.19; p < 0.01), satisfaction (E =0.19; p < 0.01), habit (E =-0.25; p < 0.001), and the moderation
effect of habit in the relationship between satisfaction and continuance intention is statistically

significant (E = -0.20; p < 0.001), which are statistically significant, but perceived enjoyment (E =
0.05; p > 0.10), is not; respectively, hypothesis H6, H7, H8, and H8a are confirmed, but H14 is not.

In sum, out of the fifteen hypothesis, only one is not confirmed.
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6. DISCUSSION

6.1. THEORETICAL IMPLICATIONS

This study’s results suggest that, theoretically, habit (HAB), perceived usability (USAB), and perceived
enjoyment (ENJ) increase the predictive power of the ECM model in explaining continuance intention
(INT). Perceived usefulness (PU), confirmation (CONF), and satisfaction (SAT) explain 44% of the
variation in continuance intention (INT) in Bhattacherjee's (2001b) ECM; however, by coupling it with
HAB, USAB and ENJ, variance explained increased in 15 p.p., thus providing a better explanatory
power (Table 5). Not only is this a significant modification of the ECM for the context of
smartwatches, but also an extension of its generalizability from a general IS use to the smartwatch
technology. The survey instrument was tested for validity and reliability of the scales, and it can be
easily used by future researchers in other countries.

Bhattacherjee's (2001b) ECM Research model
Construct R’ R’ Adj. Construct R’ R’ Adj.
Continuance Intention 0.45 0.44 Continuance Intention 0.59 0.59
Perceived Usefulness 0.27 0.27 Perceived Usefulness 0.47 0.47
Satisfaction 0.57 0.57 Satisfaction 0.66 0.65
Perceived Usability 0.41 0.41
Perceived Enjoyment 0.19 0.19

Table 5 - Comparison between Bhattacherjee's (2001b) ECM and the research model

In line with Bhattacherjee's (2001b) research, the effects of SAT and PU in INT were substantial,
meaning that users value their satisfaction with the smartwatch, as well as its perceived usefulness
when considering its continued use. Some studies examined the role of usability on satisfaction
(Legris, Ingham, & Collerette, 2003; Liu, Liao, & Pratt, 2009; Zviran et al., 2006), but this study
extended it to the continuance intention to use smartwatches. The effect that perceived usability has
on satisfaction presents an important contribution that is often overlooked in the topic of IS
continuance. Interestingly, perceived enjoyment did not have a significant direct nor total effect on
continuance intention, but had a significant effect on satisfaction. This indicates that smartwatch
users are more likely to value its utilitarian component than the hedonic one when considering its
continued use (Batra & Ahtola, 1991). Lastly, prior studies in IS have also focused on habit as a
moderation between continuance intention and actual continued usage (Bhattacherjee & Barfar,
2011; Limayem, Cheung, & Chan, 2003; Limayem et al., 2007). However, this study also demonstrates
the significant effect of habit on IS continuance intention on the specific context of smartwatches.

6.2. MANAGERIAL IMPLICATIONS

The findings of this study revealed that satisfaction is an important factor affecting a user’s intention
to continue using a smartwatch, especially for those users with a low level of habit. Therefore, in
order to retain them, managers need to focus on the users’ satisfaction (Bhattacherjee, 2001a). The
focus should therefore be, as previously noted, on confirmation, perceived usefulness, perceived
usability, and perceived enjoyment. Selling a smartwatch that delivers on its promise, or, on the
other hand, under-promises and over-delivers, will result in a higher confirmation level, and likewise,
satisfaction (Limayem et al., 2007; Oliver, 1980). Product managers should improve their market
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researches and employ a culture of design thinking in order to ensure that the smartwatch has
characteristics and functions that fits users’ needs, and implement such characteristics and functions
in a usable way. Likewise, a smartwatch that displays information clearly, does not have a cluttered
user interface, is easy to understand, and is generally usable, will bring a bigger satisfaction to the
user (Park & Hwan Lim, 1999). Improving the perceived enjoyment factor of the smartwatch will also
lead to a higher satisfaction. This does not necessarily imply the addition of games to the
smartwatch, but rather making the experience as a whole enjoyable.

However, habit was the most significant factor affecting a user’s intention to continue using a
smartwatch, and at the same time, an effect moderator of satisfaction on the continuance intention.
Managers and marketers should focus on strengthening the habitual use of a smartwatch, by,
proactively reinforcing the relationship with its users and giving them exclusive benefits, or
promoting experimentation with new or more advanced features (Limayem et al., 2007). Based on
Figure 5 we can conclude that satisfaction has higher impact on continuance intention for user that
have a low habit level.

6.75 1

6.25 4

Continuance intention

5.75 —— Low Habit ---m--- High Habit

5.5 '
Low Satisfaction High Satisfaction

Figure 5 - Continuance intention - Moderation between Habit and Satisfaction

6.3. LIMITATIONS AND FUTURE RESEARCH

While this study adds to the current body of knowledge, it also recognizes its limitations. The first,
concerns the sampling. The respondents of this study were mostly male, and thus, what they value
might partially differ from the population average. For example, PwC’s (2014) report revealed that on
social media conversations about wearable technology, gaming is the most referred subject by men,
but women are more likely to talk about fitness. At the same time, according to research (Buenaflor
& Kim, 2013; Epps, Doty, Knott, & Vokshi, 2013; Salah et al., 2014), wearable technology users are
equally distributed between men and women with an average age of 36. The distribution of the
survey among online discussion board and social network users are likely one of the reasons for both
the relatively small percentage of female respondents and the lower age average when compared to
other market research. The second limitation concerns the lack of inclusion of a model/operative
system (OS) variable. Considering that smartwatches vary in their characteristics according to the
model and OS, it can also be said that they vary in their levels of usability and perceived usefulness.
These differences might have slightly impacted the variance of our sample. Lastly, this study only
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considered one stage of post adoption, and past research has shown that usefulness and attitude
perceptions fluctuate over time (Bhattacherjee & Premkumar, 2004; Venkatesh et al., 2011).

It is recommended that future research tests both segments of men and women, in order to uncover
significant differences (if any), just like past studies in different areas (Moores & Chang, 2006; Morris
& Venkatesh, 2000). Future research can also take this study as a starting point, and build on it by
testing this model on different smartwatch models or OSs in order to understand their differences
and similarities. Furthermore, future research should take the assumptions of this study and apply
them to a two-stage IS continuance model, such as the one developed by Venkatesh et al. (2011).
Lastly, it would also be of interest to apply this model to the same topic in other regions, especially in
Asia/Pacific, which is predicted to become the highest revenue generating geography by 2020 in the
smartwatch market (Kohli, 2015).
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7. CONCLUSIONS

Plenty of research on the IS area has focused on IT acceptance, but IT continuance was found to have
a bigger impact on an IS’s long-term viability. The topic of smartwatches, to the best of our
knowledge, had not been studied in an IS context yet. To address this gap, this study contributed to
the continuance theory, developing a conceptual framework that combines the ECM with habit,
perceived usability, and perceived enjoyment factors were combined. Satisfaction and perceived
usefulness were found to have a significant effect on continuance intention — and thus, confirming
the ECM’s results — also habit and the moderation effect of habit on satisfaction to explain
continuance intention had the biggest impact. Thus, by including habit, perceived usability, and
perceived enjoyment in the proposed framework, a stronger predictive power was added to the
existing ECM.
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9. ANNEXES

Annex 1 —The items

Constructs Items Source
. . CONF1 My experience with using the smartwatch is better than what | expected. .
Confirmation . . Bhattacherjee
CONF2 Overall, most of my expectations from using the smartwatch were
(CONF) : (2001b)
confirmed.
p ved PU1 | find the smartwatch useful in my daily life. s H al
erceive PU2 Using the smartwatch helps me accomplish things more quickly. - Hong et al.
Usefulness . . L. (2006); Venkatesh
(PU) PU3 Using the smartwatch increases my productivity. etal. (2011)
PU4 Using the smartwatch helps me to perform many things more conveniently. ’
SAT1 How do you feel about your overall experience of smartwatch use: Very
) ) dissatisfied/Very satisfied. .
Satisfaction . Bhattacherjee
(SAT) SAT2 Very displeased/Very pleased. (2001b)
SAT3 Very frustrated/Very contented.
SAT4 Absolutely terrible/Absolutely delighted.
HAB1 Using the smartwatch has become automatic to me.
Habit (HAB) HAB2 Using the smartwatch is natural to me. Limayem et al.
HAB3 When faced with a particular task, using the smartwatch is an obvious (2007)
choice for me.
USAB1*  Every feature and function in the smartwatch is easy to understand.
USAB2*  The smartwatch is simple to use, even when using it for the first time. Flavian et al
USAB3 The contents of the smartwatch are organized in such a way that makes it (2?)‘32)”. eK' al; y
. easy for me to know where | am when navigating it. » RIraKowski
Perceived . . . . . . et al. (1998); H. X.
o USAB4 The amount of information displayed in the smartwatch is appropriate. .
Usability . . . . . Lin et al. (1997);
USAB5S Searching and checking the information that | need from the smartwatch is
(USAB) . Roy et al. (2001);
quick. Zviran et al. (2006) -
USAB6 It is easy to find the information | need from the smartwatch. Adaoted ’
USAB7 It is easy to find the functions | need from the smartwatch. P
USABS8 The smartwatch provides accurate information and functions that | need.
Perceived ENJ1 | have fun interacting with the smartwatch. C.-P. Lin &
Enjoyment ENJ2 Using the smartwatch provides me with a lot of enjoyment. Bhattacherjee
(ENJ) ENJ3 | enjoy using the smartwatch. (2008)
INT1 I intend to continue using the smartwatch, rather than discontinue its use. Bhattacherjee
Continuance INT2 | plan to continue using the smartwatch. (2001b); Venkatesh
Intention INT3 I will continue using the smartwatch. & Goyal (2010);
(INT) INT4 | predict | will continue using the smartwatch in the future. Venkatesh et al.

(2011)
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