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Abstract

This study examines how satisfied experience enhance continuance intention of travel and navigation
mobile application through the perceived value. It is proposed that user satisfaction stems from both
utilitarian and hedonic value. Using a sample of 241 respondents and structural equation modeling, this
study confirms that all aspect of perceived quality (information, system, service) enhances the perceived
functionality of the app, while the sociability is the main determinant of the enjoyment perception. Both
utilitarian and hedonic value are crucial in driving satisfaction, and eventually continuance intention of
the apps. The findings are translated into practical implications and revenues for future research.
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1 Introduction

The advanced technology allows the popularity and growth of virtual platforms with easy access and
participation (Lu & Yang, 2011), for instance SNSs as Twitter, Facebook, Wikis, Blogs, forums, news
group etc, where people meet online to share, communicate and exchange information with others. In
addition, the Internet available with the ubiquitous mobile devices facilitate an active, updated and
informative virtual communities, (Lu & Yang, 2011; Zheng, Zhao, & Stylianou, 2013). The benefits
obtained from the use of virtual communities with millions of users is obvious in economic marketing
and social and educational perspectives (Chiu, Hsu, & Wang, 2006). One instance relates to the User-
generated content in traffic navigation purpose. Importantly, as complex and burdened traffic
congestion is increasing, technology is expected to offer smarter solution to traffic and transportation
services and solve the extreme loss of productivity caused by the traffic congestion (Heiskala, Jokinen,
& Tinnild, 2016). Therefore, digitalized traffic and transportation has been increasingly concerned as
solution to these issues by the application of sensor and connectivity technology to roads and traffic
lights, making it smarter compared to the traditional infrastructure. In addition, unlike the traditional
one-way and passive communication, commuters switched to two-way communication in which both
the providers and the audiences or users has become useful sources of information (Olsen, 2014) and
effectively connect individuals with mutual goals to exchange benefits in virtual communities.

It is obvious that the widespread use of social media is not only by big IT names like Google but also new
agencies with good reputation to build relationship and keep in touch with the customers and audiences.
Moreover, audiences are even promoted to share news they have missed, which indicates the desire to
let customers continue using, eventually, become more loyal to service providers (Olsen, 2014). Ma and
Agarwal (2007) agreed that just a few virtual platforms successfully achieve users’ continuance intention
while many are losing their members. One of the possible reasons is the information insufficiency on
virtual communities that makes it hard to retain users as the information quality can enhance the value
of the virtual communities (Butler, 2001; Gu, Konana, Rajagopalan, & Chen, 2007). Besides, individuals
use and share information through their devices and application. As such, system quality (e.g. ease of
use) plays an important role in making users to feel more engaged and enjoyable in the interaction
(Zheng et al., 2013). Prior research have confirmed the importance of both information quality and
system quality in user satisfaction (H. F. Lin (2008),. Another important determinant for user
continuance usage relates to service quality, according to (Delone & McLean, 2003; Xu, Benbasat, &
Cenfetelli, 2013).

Despite the important role, the factor of quality may not be able to fully explain user continuance
intention to use. Social interaction is also regarded as an essential element to engage members together.
Being technologically sociable is no longer a new concept under the boom of technological development.
The ongoing and advanced technologies offer platforms where users can engage, interact, and socialize
with others. Accordingly, the concept of sociability would be introduced in this study as a human’s want
and need to socialize with peers via technology usage. Socializing with others is considered intrinsic need
of human beings (e.g., Biocca, Harms, and Gregg (2001); Biocca, Harms, and Burgoon (2003)). Some
efforts have been made to find out the significance of hedonic values and pleasure in getting individual
motivated to use the IS (e.g., Van der Heijden (2004); Igbaria, Parasuraman, and Baroudi (1996);
Agarwal and Karahanna (2000); Venkatesh and Davis (2000)) regardless the efficiency and
effectiveness gains of this hedonic value is unlikely to be measured (Brown & Bell, 2006). Accordingly,
the reasons for individuals to use an IS are no longer purely for its utility value, or ease of use value but
also for the enjoyment obtained from the interaction with strangers that we can relate to in some way.

Therefore, this research aims to investigate what factors influence the continuance intention to use in
traffic information virtual community which has been neglected by researchers. To our best
understanding, much attention has been paid to understand the effort to improve travelers’ performance
but not at the successful factors for the performance of those applications.

2 Theoretical Background and Research Context
2.1 IS Success Model

Based on the idea of information influence theory by Mason (R. O. Mason, 1978) combined with
Shannon and Weaver’s work (Shannon & Weaver, 1949), six dimensions for IS success model was
proposed by DeLone and Mc Lean including system quality, information quality, system use, user
satisfaction, individual impact, and organizational impact (DeLone & McLean, 1992). This model has
attracted several modifications from other researchers such as Pitt et al (Pitt, Watson, & Kavan, 1995),
which refers to the activity of measuring the information received by users as well as the service quality
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offered by employees through the use of IS (R. O. Mason (1978),Kettinger and Lee (1994)). Based on
this idea, DeLone and McLean (Delone & McLean, 2003) added “service quality” dimension and further
extended the application of IS success model to web applications, which is featured by another so-called
“net benefits” dimension as a result of joining the effect of both individual and organizations. In another
modification effort, “intention to use” has been added to generate an updated six-dimension model and
the application was widened to Internet area as well. The definition of each dimension is summarized
as table below.

Definition

System quality The expected quality feature regarding how available, usable and reliable a
web-based environment is.

Information quality A measurement of how complete, personalized, and relevant a web-based
environment is.

Service quality A measurement of how assurable, responsive, empathetic and dependent
a web-based environment provided by the IT units or outsourced to service
providers is

User satisfaction A reaction to the use of system output.

Intention to use” An attitude,” is a system phenomenon-related behavior, including the
nature, level, appropriateness, and frequency of use.

Net benefits A measurement of success in capturing the combined results of both good

and bad effect of the system.

Table 1: IS success model dimensions definition

According to DeLone and McLean, how a user employs a system and their satisfaction is affected by the
quality of the system, the information provided and the service. If a user gets more satisfied with a
system, they are understandably to have higher intention to use, which eventually affect the actual use.
Moreover, net benefits are also found to be varied under the effect of system use and user satisfaction.
In summary, prior researches have applied the updated IS success model proposed by DeLone and
McLean’s to deal with health IT implementation, to conceptualize and empirically examine important
model antecedents or constructs, system quality, information quality, and service quality (Yu Su, Than
Win, Fulcher, and Chia Chiu (2009), Lau, Price, and Keshavjee (2011), Bossen, Jensen, and Udsen
(2013), Akter, D’Ambra, and Ray (2013)).

2.2 Sociability

Sociability refers to the level at which social interactions and social connectivity (Gao, Dai, Fan, & Kang,
2010) that are promoted and supported by the communication environment including the goals of social
interaction shared among group members (Preece, 2000). The emphasis of Sociability is on members’
organization of social practices and construction of their identity (Phang, Kankanhalli, & Sabherwal,
2009). Simmel (Simmel (1910);Simmel and Hughes (1949)) demonstrates sociability relates to how
people develop a tendency to associate with others and he assigned sociability as a non-utilitarian
purpose. The association can appear in many forms but share the common feature characterized by a
feeling of togetherness and union with others and by a satisfaction for that feeling (p. 254). For instance,
in “sociological play-form” (p. 258), sociability is determined by the joy of others (p. 257 It could directs
a person to deliver as many sociable values to other people as the reciprocal values he/ she obtains from
these individuals during their interaction. In other words, sociability illustrates how an individual is
inspired or desire to search for being accompanied by others have experience with joys and pleasure.
Hence, sociability describes how a user look for the company of the others in the platform or community
to get pleasurable experience in return. Evolving from this idea, we argue “sociability” as an additional
element that is defined as users’ need to socialize and could be met through the connectivity and
interaction with others in a system.

The determinants for users’ perception of the sociability of social software have been discussed in prior
study. This research adopts the sociability concept including four dimensions social presence, social
benefit, social support, and self-presentation from Gao et al (Gao et al., 2010). Social presence
represents how a user perceive about the platform (Kreijns, Kirschner, & Jochems, 2003). In this sense,
social presence is conceptualized as the extent to which a user is perceived as a “real person” in mediated
communication (Park & Cameron, 2014). Social benefit is employed to indicate the mental benefits and
goals gained thanks to using social commerce sites such as the emotional bonding of liking or the feeling
of being close or intimate or tolerate with others’ mistakes or the feeling of familiarity shared between
social network friends. Meanwhile social support refers to the facilitation gained from social interactions
(Lee & Kwon, 2011). In other words, it indicates how an individual is aware of gaining the care, support
and response from other members in the social group such as informational support and emotional
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support (Hajli (2014),Shanmugam, Sun, Amidi, Khani, and Khani (2016)). Finally, self-presentation
describes the means to express a customer’s self and how he/she seeks for supporting responses from
other members through traffic community.

2.3 Waze

Waze is known as an application for community-based traffic and navigation, with about 9o million
active users worldwide, targeting at serving mainly car and motorcycle drivers. Founded by Ehud
Shabtai in 2008 and acquired by Google in 2013, Waze visions that other than any sources of
information, information from people is the best channel that can help their peers to correct information
on traffic map as people’s purpose is to sort out the most effective way to get to their destination in the
shortest time expected. Therefore, Waze believe that people can provide real-time information to other
users, and take use of this information source to automatically redirect users to ensure on-time schedule
through other user’s recent experience and report:.

3 Hypothesis Development

3.1 Information Quality, System Quality and Service Quality and Perceived
Utilitarian Value

Information quality refers to the desired characteristics of the technological outputs (Petter, DeLone, &
McLean, 2008; Petter & McLean, 2009). In different settings, the desired characteristics of information
can differ. Gu et al. (2007) suggest that low-quality information increases users’ efforts for seeking and
processing information. Good-quality information can lead to the efficiency. For traffic information, it
is essential for users to have an up-to-date, accurate, complete information for the effectiveness of
decision making. Moreover, the information must be what they truly need and presented in an easy-to-
understand format because they may not have much time when they are on the roads and have to make
a quick decision due to the available information at that time

System quality refers to the performance of IS measurements can vary in different online settings.
Markus (2005) suggests that the IS features are important to facilitate user interaction and subsequently
result in its success. The system should be designed for users to access information and participate in
the virtual communities effectively (Blanchard, 2008). In addition, it is fundamental for virtual
communities to offer a well-organized and understandable navigation system so that users can perform
their participation or usage effectively and efficiently (Gu et al., 2007). Moreover, system quality not
only facilitates the usage of consuming and providing information, but also leads to the desired
performance (Zheng et al., 2013).

Service Quality is an additional construct in the updated IS success model. The service in the model
refers to the service that users receive from IS departments or IS system support service. After the
growth of web 2.0 systems, service quality has become very important to various IS contexts e.g. e-
commerce (Scott, DeLone, & Golden, 2011, June). In the recent study of Petter, DeLone, and McLean
(2013), responsiveness and empathy are found to be the most important aspects to consumers/users
when they look for assistance from the IS support teams.

Perceived value is generally conceptualized as the customer’s or users’ overall evaluation of what they
consume upon give and take logical sense. (Zeithaml, 1988). Therefore, it is the perceived difference
between what users give and what they receive (benefit and cost). This would apply to any context
including the traffic information virtual communities in which the benefit is all the quality users receive
from the platform and cost is considered as time and effort they spend in such a platform. Previous
research state that perceived quality is a direct antecedent of perceived value (Teas & Agarwal, 2000) in
which consequently affect the intention to reuse or repurchase (Cronin Jr, Brady, & Hult, 2000;
Patterson & Spreng, 1997). Similarly, perceived value has also been proved to affect the customer loyalty,
e.g. Dodds, Monroe, and Grewal (1991); Grewal, Monroe, and Krishnan (1998); Parasuraman and
Grewal (2000). The quality-value-loyalty chain has been tested in many consumer behavior studies e.g.
Durvasula, Lysonski, Mehta, and Tang (2004); Patterson and Spreng (1997); Zeithaml (1988) Dlaci¢,
Arslanagi¢, Kadi¢c-Maglajli¢, Markovié¢, and Raspor (2014). and IS studies e.g. Y. S. Wang (2008).

Under social virtual setting, perceived values include 3 values: utilitarian value which is expressed by
how users cognitively evaluate the utility feature of a virtual community especially regarding need-
meeting and problem-solving (Babin, Darden, & Griffin, 1994). Accordingly, we argue that the

t https://www.waze.com
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information, system and service reflect the utility of the traffic information virtual community platforms
to form the hypotheses as below:

Hi. Information quality positively influences perceived utilitarian value.
Ha. System quality positively influences perceived utilitarian value.
H3. Service quality positively influences perceived utilitarian value

3.2 Sociability and Perceived Hedonic Value

As mentioned above, sociability has been argued to represent a “play-form” (Simmel and Hughes (1949),
p- 258) of users as their satisfied experiences are linked with the relationship with other peers. Previous
studies also mention predecessors of enjoyment (i.e. the extent to which a user perceive the system usage
as fun ) includes attached feeling, motivation for serving their general prosperity (Leary and Baumeister
(2000), Lou, Chau, and Li (2005)), relationship commitment, perceived critical mass (Lou et al., 2005),
flow, arousal (L. C. Wang, Baker, Wagner, & Wakefield, 2007), and social norms and curiosity (Rouibah,
2008). It is understandable that the behaviors of sharing and exchanging feeling and thoughts can lead
to a more enjoyable experience. Moreover, if negative feeling such as worries, concerns, stress, and
anxieties, are shared and released, positive emotion can be developed (Leary & Baumeister, 2000).
Similar rule applies to relationship commitment or the ambition to be a part of a relationship (Lou et
al., 2005).In short, pleasure sharing among others can generate the “true pleasure” from behavioral
performance per se, which allows us to hypothesize as:

H4. Sociability influences positively perceived hedonic value

3.3 Perceived Utilitarian Value, Perceived Hedonic and Satisfaction

Within this study scope, we view perceived value as a primarily cognitive variable, emphasizing the
distinction between get and give elements whereas satisfaction is treated as an affective construct. There
is a strong support for the antecedent relationship between Perceived value and users’ satisfaction(Tam,
2004) as well as that in virtual communities. (Eggert & Ulaga, 2002; Lin & Wang, 2006; Y. S. Wang,
2008; Yang & Peterson, 2004). Consequently, it is reasonable to conclude that perceived value of using
traffic information virtual communities can result in user satisfaction.

Further, the virtual community platform does not only offer the utilitarian value but also hedonic value
through the enjoyable feeling users get from interaction with the platform. Hedonic value refers to the
fun and relaxing feeling or good emotions generated through joyful experience of an action for its own
sake, (Babin et al., 1994). It is found that hedonic value makes users feel satisfied under different
contexts, particularly in online platform where the border between functionality and enjoyment cannot
be clearly defined (Chea & Luo, 2008). As supported by (Stafford, Stafford, & Schkade, 2004), the
satisfaction of users of online platform or in virtual world can be generated thanks to the hedonic value
(Verhagen, Feldberg, van den Hooff, Meents, & Merikivi, 2011). Thus, we hypothesize as:

Hs. Perceived utilitarian value positively influences user satisfaction.
H6. Perceived hedonic value positively influences user satisfaction.

3.4 User Satisfaction and Continuous Usage

User satisfaction is defined as a certain state of emotion and psychology created after the experience
with an IS. As discussed in both IS and Marketing literature, satisfaction refers to is an effusive reaction
that are able to predict continuance and repurchase intention (Bhattacherjee, 2001; Chea & Luo, 2008;
McKinney, Yoon, & Zahedi, 2002; Oliver, 1994), These intentions are critical to the success for virtual
communities (Blanchard, 2008). If user satisfaction is not kept up, they tend to lose the connection with
the platform and develop the intention to discontinue the usage or replace by another virtual platform
for more informative and beneficial results (Gu et al., 2007). As a result, we form Hypothesis 7 as:

Hy7. User satisfaction positively influences continuance usage
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Figure 1: Research model

4 Research Methodology
4.1 Data Collection

The survey questionnaire was collected from Waze users in United State through Amazon M-Turk which
is a reliable source of participants for academic research (W. Mason & Suri, 2012; Sprouse, 2011). After
screening unusual and unengaged responses, a total number of respondents are 241 with 122 Male
(50.6%) and 119 Female (49.4%). Among this group of participants, 56% are between 25 and 35 years
old and 49.4% users holding a bachelor degree.

4.2 Measures

The questionnaire uses a 7 point Likert scale, with 1 for “strongly disagree” and 7 for “strongly agree.”
Information Quality items are adapted from the study of (H.-F. Lin, 2008), System Quality items are
adopted from (Liang, Ho, Li, & Turban, 2011); (H.-F. Lin, 2008); (Y. S. Wang, 2008) , Service Quality
items are specifically adopted from W.-T. Wang, Wang, & Liu, 2016, Perceived Utilitarian Value items
are adapted from (Parasuraman, Zeithaml, & Malhotra, 2005); (Zhou, Fang, Vogel, Jin, & Zhang, 2012),
Social presence items are adapted from Animesh et al. (Animesh, Pinsonneault, Yang, & Oh, 2011),
Social support items are based on Liang et al.’s (Liang et al., 2011) study, Social benefit six items are
adapted from Ng (Ng, 2013) and Lee and Kwon (Lee & Kwon, 2011), Self-representation items are
adapted from Seidman (Seidman, 2013) and Shin and Kim (Shin & Kim, 2010), Perceived Hedonic
Value items are adopted from Zhou et al. (2012), Van der Heijden (2004), User Satisfaction are adapted
from H. F. Lin (2008); Y. S. Wang (2008); Zheng et al. (2013)

5 Data Analysis
5.1 Factorial Validity and Reliability

Construct CA CR AVE
Information quality 0.883 0.915 0.682
System quality 0.895 0.919 0.656
Service value 0.887 0.917 0.689
Perceived utilitariann 0.878 0.917 0.733
value
Social presence 0.910 0.937 0.787
Social benefit 0.931 0.948 0.784
Self-presentation 0.938 0.953 0.803
Social support 0.919 0.939 0.755
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Perceived hedonic value 0.938 0.951 0.765
Satisfaction 0.864 0.907 0.710
Continue to use 0.879 0.925 0.805

Table 2. Cronbach’s alpha, Composite reliability, and AVE scores of major constructs

To test he reliability of instrument, Cronbach's alpha and composite reliability are examined. As shown
in Table 2, those two value are all above the criteria of 0.7.

Factorial validity is established by convergent validity and discriminant validity. Convergent validity is
examined based on item loadings and the average variance extracted (AVE). The results indicate that
most loadings are greater than the minimum value of 0.70 (SS1 is the only item to be removed as its
loading is lower than the required threshold). In addition, the Average Variance Extracted (AVE) are
also higher than the threshold of 0.5. The first order factors also have sufficient loading to the second
factor, i.e. sociability. To examine if there is a threat from multi-collinearity, the variance inflation factor
(VIF) statistic was computed. The result shows that none of the VIF values were greater than the
benchmark of 3.33. Hence, multi-collinearity is not an issue in this study.

In addition to this, discriminant validity is assessed to test if two constructs are distinct constructs. The
table 3 shows that square root of the AVEs are greater than the correlations among the constructs, so we
can conclude that the discriminant validity is satisfactory (Fornell & Larcker, 1981)

Mean SD CON IQ PHV PUV SAT SB SE SYQ SP SPR SS

CON 5.520 1.288 0.897

1Q 5386 1.023 0.693 0.826

PHV 4.590 1459 0.342 0.390 0.875

PUV 5430 1106 0.747 0.832 0.410 0.856

SAT 5.216 1167 0.760 0.728 0.562 0.774 0.843

SB 4.243 1.637 0.235 0.270 0.769 0.302 0.411 0.885

SE 4.970 1122 0.550 0.676 0.600 0.702 0.685 0.567 0.830

SYQ 5533 0.974 0.659 0.754 0.345 0.750 0.655 0.226 0.586 0.810

SP 5.430 1.106 0.354 0.437 0.725 0.443 0.522 0.723 0.607 0.380 0.887

SPR 3.801 1779 0.161 0.170 0.753 0.165 0.370 0.830 0.510 0.119 0.624 0.896

SS 4.773 1.318 0.309 0.397 0.742 0.404 0.469 0.796 0.626 0.340 0.784 0.687 0.869

Table 3. Measurement model statistics

5.2 Hypothesis Testing

Table 4 presents the results of the structural model estimation by using bootstrapping procedure to test
the significance of all paths. As shown in Table 4, all proposed hypotheses in the research model were
found to be supported. More specifically, Information quality, system quality and service quality were
found to have a positive effect on perceived utilitarian value with statistical significance at the p < .001
level; rendering supports for Hi, H2, H3.

The significant positive effect of sociability on perceived hedonic value supports H4. In addition, both
perceived utilitarian and perceived hedonic value positively affects satisfaction, supporting Hs, H6.
Finally, the paths from satisfaction to continue to use is also found to be significant as hypothesized,
supporting supports H7.

Hypothesis Path Path coefficient  T-value P Values Hypothesis
testing

Hi IQ-> PUV 0.496 6.568 0.000 Supported

H2 SYQ -> PUV 0.245 3.809 0.000 Supported

H3 SE -> PUV 0.223 3.760 0.000 Supported

Hy SOC -> PHV 0.832 35.680 0.000 Supported

Hs PUV -> SAT 0.654 14.433 0.000 Supported
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He6 PHV -> SAT 0.294 6.076 0.000 Supported
H7 SAT -> CON 0.760 21.646 0.000 Supported

Table 4. Summary of hypothesis testing

6 Discussion and Implications
6.1 Discussion of Findings

This research examined the factors that influences continuous behavior in virtual traffic communities
from both perceived utilitarian and hedonic value perspective. The first three hypotheses (H1, H2, H3)
present the effects of information quality, system quality and service quality on perceived utilitarian
value. All three hypotheses are supported. In the context of this research, people take advantage of traffic
app to access for the traffic information for their daily travelling. Hence, offering up to date and accurate
information is an essential criterion to retain and enhance users’ perceived value. In other words, the
higher level of information quality, the more functional values are perceived by users. Regarding to
system quality, the stability and ease-of-use facilitate user’s interaction with the app, thus resulting in
higher perceived usefulness toward the system. Service quality refers to the responsiveness and empathy
of supporting teams to users when necessary. If The system can give more attention to individual user
and offering timely assistance, it will surely enhance their perception on perceive utilitarian value.

With respect to the perceived hedonic value, sociability and its dimensions are explored. The results
show that those indicators are the reflection of sociability and they positively impact perceived hedonic
value. In particular, these affordances include: social presence, social benefits, self-presentation and
social support. As the results present, maximizing each of the four antecedents can increase perceived
hedonic value. This is consistent with theoretical arguments in which individuals desire to seek out the
company of others to have pleasurable social experiences. Subsequently, a system that could facilitate
social interaction is more likely evoke intrinsic value to users.

Finally, both perceived utilitarian and hedonic value significantly increase continuance behavior. This
could be explained since the ongoing and advanced technologies tend to offer platforms where users can
get both functional benefits and social benefits. By doing so, users are encouraged to continue usage
since they could accomplish their desire to capture traffic information as well as get more fun and joyful
moments.

6.2 Theoretical Contributions

This research contributes to the continuance behavior literature by integrating both utilitarian and
social- hedonic perspective in the case of traffic information virtual communities, which have not been
widely researched. The hypotheses testing help enhances the existing knowledge by extending the post
adoption behavior’s antecedents in hedonic and utilitarian components.

6.3 Managerial Implications

For managerial perspective, the results can capture what users actually value the most for their usage
continuance. This will help management to consider what to emphasize and improve to retain their
users. In order to retain users, it is really important to understand what brings users to the community
and be in their top-of-mind position. The findings show what are the values affecting users’ usage
continuance. This will benefit management to develop the business strategy to enhance and retain users.
In order to do this, maximizing the functional benefits as the core value and facilitating attractive social
interacting environment will bring users to the community and make the traffic information platform
more competitive.

6.4 Limitations and Future Research

This research is limited by data collection method. The data was collect from those Waze’s users in the
US only. This way could limit generalizability of the findings to other groups of users from other
countries. Moreover, this research adapts the definition of sociability from (reference) which could be
bias since there are many components affecting sociability such as activity support, context support
(ref). Hence, the future research should address this gap by investigating deeply on the concept
sociability. The continuance behavior in this research is still general since users using virtual
communities for different purposes such as sharing information or consuming information only.
Therefore, the continuance behavior could be divided as providing and consuming. These types of post
adoption behavior may be another issue for future studies to consider.
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