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Abstract

High popularization and the development of communication technology for mobile
phones resulted in a diversity of mobile data services in Taiwan, thus turning mobile data
services into important profit sources for telecommunication companies. There are various
constraints affecting continued usage of mobile data services, such as a decrease in profits
due to low profit margins and a limited population of users, and understanding factors like
perceived media richness and perceived cost on such usage behavior of consumers is crucial
for the future of mobile data services. Examining consumers with mobile data service
experiences, this research finds that the major factor impacting mobile data service usage
for customers is perceived usefulness, followed by perceived media richness and perceived
enjoyment. The results suggest that telecommunication companies should consider
prioritizing usefulness when designing their service content so that satisfied consumers will
increase continued usage intention for mobile data services. We also find that perceived
media richness is the major factor influencing both perceived usefulness and perceived
enjoyment. Based on these findings, we suggest that increasing the cognition of perceived
media richness can be a top strategy for telecommunication companies to raise continued
usage intention for mobile data services, such as an enrichment of service contents or
providing information through live images/messages.
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1. Introduction

Following the emergence of mobile devices like smartphones and tablets, mobile
data services (MDS) have become significantly important (Lee et al., 2009). In the
U.S. the four big MDS providers, Verizon Wireless, AT&T, T-Mobile, and Sprint,
constitute 90% of the mobile data market (NetworkWorld, 2016). The market for
mobile services has grown rapidly with revenues of US$41.1 billion in 2015 that are
expected to hit US$101 billion by 2020 (Statista, 2016). At the end 0f 2016, 4.8 billion
people worldwide had a mobile subscription, and this is expected to reach 5.7 billion
by 2020 (GSMA Intelligence Report, 2017). The mobile industry contributed US$3.3
trillion, which corresponds to 4.4% of GDP globally. These statistics have encouraged
telecommunication companies to invest in the development of new services and to
elevate the efficacy of mobile data services (MDS), leading to increasing numbers of
users. Over the last decade, mobile operators have invested more than US$1 trillion
across the globe. Most of these investments are driven by the need to build and
increase technical infrastructure (Boakye, 2015).

Mobile data services are defined as an assortment of ICT services that can be
accessed using a mobile device over a wide range of geographic area (Kim et al.,
2009). They include various services from online banking, to gaming, messaging,
social networking, and other informational services such as maps and news that are
accessed via mobile devices (Hong & Tam 2006). These services are accessed through
various applications (Boudreau, 2012). Mobile data services have become very
popular in the last couple of years, replacing voice services as the growth engine for
the mobile telecommunications industry (Lee et al., 2009). Traditional mobile services
such as voice and text have reached market saturation, and mobile operators now face
harsh price wars (Al-Debei & Al-Lozi, 2014). Therefore, mobile operators are leaning
on mobile data service subscriptions as a means to increase revenue (EMR, 2015).

Despite the rapid growth in the MDS industry and popularization of mobile
devices, telecommunications operators face an increasing challenge from the rising
competitive pressure in the marketplace (Boakye, 2015). The low rate of average
revenues per user is another issue, as revenue growth for mobile operators is projected
to slow down due to increasing competition (GSMA Intelligence Report, 2014). To
have A competitive advantage, mobile service providers have turned to creating long-
term relationshipS with their customers to retain them. Hong et al. (2008) mention
that the key step for the survival of telecommunications companies is to increase
continued usage of MDS. Mobile operators are in need of understanding consumer
decision making for acquiring and retaining mobile data service users (Hau et al.,
2012). Previous research shows that the cost is five times greater to acquire new
customers compared to retaining them (Chen & Myagmarsuren, 2011). Therefore, this
study intends to examine factors influencing customers’ continuance intention of
using mobile data services.

Although the importance of continued usage within MDS is evident, the factors
influencing such usage and models for investigating it remains unclear. Previous
researchers have elaborated upon continuance intention within MDS from different
perspectives. Kim et al. (2009) investigate continued usage by integrating the
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technology acceptance model (TAM), perceived fee, experience, and perceived
enjoyment and suggest that perceived enjoyment influences continued usage
positively. However, perceived fee appears to have a negative influence on continued
usage. More recent research on perceived fee also shows a similar result. (Ahmed &
Sathish, 2016; Ojiaku & Osarenkhoe, 2018). Kuo et al. (2009) integrate service
quality and perceived value in exploring continued usage, with findings suggesting
that perceived value influences both customer satisfaction and continued usage
positively. Similarly, service quality factors such as interactivity, customization,
responsiveness, and usefulness have a significant impact on satisfaction among
Taiwanese MDS users (Lee & Chen, 2014). One study on mobile health services in
Ghana notes that service quality dimensions significant affect continuance intention
(Oppong et al., 2018). Investigating online banking application users, Saeed (2018)
presents that ubiquitous access to mobile data services and being able to manage tasks
associated with various life domains also have significant effects on continuance
intention. Similarly, service quality influences trust and satisfaction and subsequently
loyalty (Ofori, Boakye & Narteh, 2018). Research on second-generation mobile
instant messaging also supports that satisfaction contributes to continuance intention
(Gong et al., 2018).

The IS Continuance Model proposed by Bhattacherjee et al (2001) widely
appears in information systems and continued usage research. The three dimensions
included in this model are confirmation, perceived usefulness, and satisfaction. Our
study extends the IS Continuance Model by adding the variables of perceived
enjoyment and perceived media richness. Previous research on MDS also suggests
that it is necessary to integrate perceived enjoyment into the IS Continuance Model
(Al-Adwan et al., 2018; Hong et al., 2006a; Hong & Tam, 2006; Thong et al., 2006;
Kim et al., 2007a, 2007b; Kim et al., 2009; Kang et al., 2009). With the development
of mobile technologies and the availability of rich media content within MDS,
perceived media richness from the Media Richness Theory (MRT) can also be another
integrated factor. Media richness denotes the ability of a medium to carry information
(Trevino et al., 1987). Mobile data services enable fast and efficient transfer of data,
allowing users to benefit from high-speed communication in various forms of media.
However, research on how media richness affects MDS continuance intention is scant.
For example, investigating customer loyalty in mobile instant messaging, Tseng et al.
(2017) find media richness positively affects customer loyalty. Finally, drawing upon
previous research that suggests cost is an important factor in continuance intention
(Chong, 2013; Lin et al., 2012; Zhou, 2011), our study also explores perceived cost.
We believe the research findings will serve as a reference for telecommunications
companies to develop future promotion strategies.

The remainder of this study is organized as follows. Section 2 includes a review
of MDS and IS Continuance Model and their extension with the media richness theory.
Section 3 details the hypothesis development. Section 4 introduces the method for
examining the proposed model. Finally, we present research results, discussion, and
implications.
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2. Literature Review
2.1 Continued Usage Behavior and the IS Continuance Model

Research on continued usage behavior dates back to the 1970s with several
models exploring this behavior. Among them, the expectation confirmation theory
(ECT) of Oliver (1980) is the most accepted model for studying continued usage
behavior. Severeal researchers have applied and modified the ECT model (Dabholkar
et al., 2000; Patterson, 1997; Swan, 1980; Tse, 1988). Although this model is widely
accepted, there are some limitations. Thus, Bhattacherjee (2001) proposes the IS
Continuance Model as an alternative to ECT with the purpose of studying continued
usage behavior in information systems. The three dimensions in this model are
confirmation, perceived usefulness, and satisfaction.

2.1.1 Perceived Usefulness

Perceived usefulness defines the “extent to which individuals believe that using
a particular IT will enhance their job performance” (Bhattacherjee & Lin, 2015).
When systems are perceived as being useful, users are more likely to have positive
intentions regarding IS usage. Various studies (Boakye, 2015; Hong et al., 2006a;
Hong and Tam, 2006; Kim et al., 2007b; Thong et al., 2006; Kim et al., 2006) reveal
that perceived usefulness significantly affects continued usage intention in MDS,
because the users believe that MDS provides beneficial service functions. Thus,
perceived usefulness plays an important role in MDS research.

2.1.2 Confirmation

Confirmation is the extent to which the actual use experience confirms one’s
initial expectation. Research shows that confirmation positively correlates to
satisfaction (Bhattacherjee, 2001; Thong et al., 2006; Venkatesh et al., 2011) and is
classified into three types: negative-disconfirmation, confirmation, and positive-
disconfirmation. Negative-disconfirmation means that the product or service is under
the customer’s expectation and results in dissatisfaction. On the other hand,
confirmation and positive-disconfirmation of expectation lead to satisfaction with the
product or service. When the users’ experience matches or exceeds the initial
expectation, confirmation leads to user satisfaction, because the expected benefits of
IS use are realized. In contrast, if the actual use experience falls below the initial
expectation, then dissatisfaction takes place, because it fails to achieve the expectation.
Many research reports confirm that expectation significantly influences the continued
usage behavior (Oghuma et al., 2016; Chen et al., 2016; Zhang et al., 2015; Alraimi
et al, 2015; Hsu & Lin, 2015). Similarly, the difference in expectation and
confirmation can significantly influence the satisfaction of IS usage (Bhattacherjee,
2001; Thong et al., 2006).
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2.1.3 Satisfaction

Satisfaction denotes “an end-user’s overall affective and cognitive evaluation of
their fulfilment” when using an information system (Bhattacherjee, 2001). It is a result
of the level of expectations matching, exceeding, or falling short of product or service
performance. Users have a tendency to rely more on their satisfaction than on
relatively unknown future expectations (Bhattacherjee & Lin, 2015). Several papers
(Choi et al., 2008; Kuo et al., 2009) mention that satisfaction plays an important role
in continued usage of MDS. A higher level of satisfaction leads to a higher level of
continued usage intention. Therefore, satisfaction is dominant in evaluating continued
usage intention of MDS.

2.1.4 Continuance Intention

Continuance intention has a central role in evaluating the success of information
systems and is essential for the survival of enterprises (Parthasarathy & Bhattacherjee,
1998; Crego & Schiffrin 1995; Reichheld & Sasser, 1990; Bhattacherjee, 2001).
Continuance intention is associated with satisfaction and other perceived factors, such
as perceived usefulness and perceived enjoyment. For the investigation of continuance
intention of MDS, it is necessary to integrate other perceived factors, such as
perceived enjoyment, media richness, and perceived cost (Thong et al., 2006;
Limayem & Cheung, 2008; Kang et al., 2009). In the following section, we describe
these additional factors.

The literature validates the IS Continuance Model in different contexts. They
cover mobile payment (Zhou, 2013), electronic medical records (Ayanso et al., 2015),
knowledge sharing in virtual environments (Zheng et al., 2013), and continuous use
of ERP systems (Chou & Chen, 2009; Khosravi et al., 2012).

2.2 The Extension of the IS Continuance Model

Research related to the continuance intention of MDS requires extending the
original IS Continuance Intention Model by adding perceived factors (Limayem &
Cheung, 2008; Kang et al., 2009; Thong et al., 2006). Lee (2010) looks to integrate
ECM with the Technology Acceptance Model (TAM), based on the notion that there
are similarities between the constructs of ECM and TAM. For example, both ECM
and TAM include perceived usefulness as a form of belief towards IT usage. In
addition, several papers (Hong et al., 2006a; Hong and Tam, 2006; Kim et al., 2007a,
2007b; Kang et al., 2009; Kim et al., 2009) point out that including perceived factors
like perceived enjoyment can significantly influence continuance intention for MDS.
Thus, this study also takes into consideration the effect of perceived enjoyment on the
continuance intention of MDS.

2.2.1 Perceived Enjoyment

Perceived enjoyment refers to the level of enjoyment an individual perceives
during the use of IS. The IS literature presents that intrinsic motivations such as
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enjoyment, fun, and entertainment significantly influnece customer intention to use
novel systems and applications (Davis et al., 1992; Thong et al., 2006; Venkatesh &
Thong, 2012). Previous research has shown that mobile Internet can bring enjoyment
to users (Alalwan et al., 2017; Chong, 2013; Park et al., 2014). Thong et al. (2006)
point out that the experience over continuance intention of MDS helps renew
perceived enjoyment of IS. This means that perceived enjoyment positively correlates
with both users’ satisfaction and continuance intention. Thus, integration of perceived
enjoyment into the IS Continuance Intention Model positively explains the
continuance intention of MDS.

2.2.2 Perceived Media Richness

Research on perceived media richness starts with Daft & Lengel (1984) who
offer the media richness theory as an extension of the information processing theory.
According to the media richness theory, each communication channel has a set of
characteristics that determine its capability to carry information. These characteristics
are ranked and evaluated based on the richness of media (Daft & Lengel, 1986).

Many fields employ the media richness theory. For example, Liu et al. (2009)
merge the theory with the flow theory and TAM to examine the acceptance of e-
learning technology. Li et al. (2012) find that media richness is an important factor
affecting customers’ decision making in mobile shopping. Several papers examine the
relationship between perceived media richness and continuance intention for IS. Lee
et al. (2007) reveal that the level of media richness is proportional to the level of
continuance intention in customers using multimedia messages. Lu et al. (2014) shows
that rich media content incites more trust, thus leading to increased purchasing
intention. Examining mobile instant messaging applications, Tseng et al. (2017) find
that perceived media richness positively relates to customer loyalty.

2.2.3 Perceived Cost

Perceived cost refers to monetary and non-monetary sacrifices, like time, effort,
and consumers’ willingness to pay at maintaining an ongoing relationship with a
service provider (Parasuraman & Grewal, 2000; Sirdeshmukh et al., 2002). Perceived
cost is a significant variable in MDS continuance intention (Kim et al., 2009; Kim et
al., 2010; Wu and Wang, 2005; Zhou, 2013). Previous research on MDS continuance
intention shows that perceived cost has a significant effect on both satisfaction and
continuance intention (Dhaha & Ali, 2014; Kim, 2010). Similarly, Kumar & Reddy
(2014) present that perceived cost is the most important factor for adopt MDS in India.

3. Research Method

There are seven factors utilized in this study: perceived media richness,
perceived usefulness, perceived enjoyment, perceived cost, confirmation, satisfaction,
and continuance intention. Figure 1 illustrates the structure of the study.
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Figure 1. Research Structure and Hypotheses
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3.1 The Relationships Among Perceived Media Richness, Perceived Usefulness,
and Perceived Enjoyment

Tseng et al. (2017) find that media richness positively relates to customer
perceived values, which further positively relate to customer loyalty in mobile instant
messaging. Customer perceived values denote a customer’s overall assessment of the
utility of a product or service that includes different dimensions such as functional,
social, and self-expressive values. Therefore, rich media content leads to higher levels
of perceived value, perceived usefulness, and enjoyment. Anandarajan et al. (2010)
also express that media richness relates to perceived social usefulness and use richness,
which in turn underline customer perception of usefulness. Finally, Lee et al. (2007)
state that perceived media richness increases users’ perceived usefulness and
perceived enjoyment, thus promoting their understanding and demands for the
multimedia message. Therefore, we present the following two hypotheses.

HI1: Perceived media richness influences perceived usefulness positively.
H2: Perceived media richness influences perceived enjoyment positively.

3.2 The Relationships among Perceived Usefulness, Confirmation Level, and
Continuance Intention

Bhattacherjee (2001) mentions that the satisfaction of IS depends on the level of
confirmation and perceived usefulness, leading to influence continuance intention.
Babhattcherjee (2001), Thong et al. (2006), Limayem & Cheung (2008) and Kim et al.
(2009) also state that perceived usefulness shows a positive correlation with
satisfaction and continuance intention. Examining mobile technology within
companies, Kim (2008) finds that perceived usefulness has a significant impact on
acceptance intention. Chung & Kwon (2009) conduct research on the acceptance of
mobile banking services and show that perceived usefulness and perceived ease of use
significantly predict continuance intention. Analyzing factors predicting university
students’ actual online usage of a mobile learning management system, (Joo et al.,
2016) conclude that perceived usefulness and satisfaction predict continuance
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intention. Therefore, we arrive at the next three hypotheses.

H3: Confirmation influences perceived usefulness positively.

H4: Confirmation influences satisfaction positively.

H5: Satisfaction influences continuance intention positively.

H6: Perceived usefulness influences satisfaction positively.

H7: Perceived usefulness influences continuance intention positively.

3.3 The Relationships among Perceived Enjoyment, Perceived Usefulness,
Confirmation, Satisfaction, and Continuance Intention

Several papers report that both perceived enjoyment and perceived usefulness
significantly influence MDS continuance intention (Hong & Tam, 2006; Hong et al.,
2006a; Lee et al., 2007; Kim et al., 2009). In addition, perceived enjoyment plays
significant and positive roles in influencing users’ satisfaction and usefulness for
MDS (Thong et al., 2006; Hong & Tam, 2006). Previous studies also indicate that
perceived enjoyment is an important factor when it comes to students’ intentions to
use mobile learning systems (Cheng, 2014; Jung, 2014; Al-Adwan et al., 2018).
Therefore, we present the next hypotheses.

H8: Confirmation influences perceived enjoyment positively.

H9: Perceived enjoyment influences perceived usefulness positively.
H10: Perceived enjoyment influences satisfaction positively.

H11: Perceived enjoyment influences continuance intention positively.

3.4 The Relationship between Perceived Cost and Continuance Intention

Perceived cost plays a key role for customers in getting IS (Liao & Cheung,
2001). Various research shows a significant relationship between perceived cost and
continuance intention (Wang & Lin, 2012; Agarwal et al. 2007; Kim et al., 2009; Kim
et al. 2010; Zhou, 2013). Kim (2010) finds that perceived fee significantly affects
Korean students’ intention to continue to use mobile data services. In addition, data
from Hong et al. (2008) and Kim et al. (2009) reveal that perceived cost influences
MDS continuance intention negatively. Agarwal et al. (2007) and Kumar & Reddy
(2014) also show that perceived cost has a negative significant effect on mobile
service adoption. Therefore, we hypothesized the following.

H12: Perceived cost influences continuance intention negatively.

3.5 Survey Instrument and Measurement

This study utilizes a web-based questionnaire to gather data. After the literature
review, we identified and modified measurement items to make them relevant to MDS
continuance intention. The questionnaire consists of items measuring perceived media
richness (Lee et al., 2007), perceived cost (Cronin et al., 2000; Kim et al., 2008; Kuo
& Yen, 2009; Luarn & Lin, 2005; Wu & Wang, 2005), perceived usefulness (Davis,
1989; Thong et al., 2006: Kim et al., 2008; Kim et al., 2009; Parthasarathy &
Bhattacherjee, 1998; Wang et al., 2006; Wu & Wang, 2005), perceived enjoyment
(Davis et al., 1992; Hong & Tam, 2006; Thong et al., 2006; Kim et al., 2009),
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continuance intention (Bhattacherjee, 2001; Lin et al., 2005; Thong et al., 2006; Kim
et al., 2009), confirmation (Bhattacherjee, 2001; Lin et al., 2005; Thong et al., 2006),
and satisfaction (Spreng & Olshavsky, 1993; Spreng et al., 1996; Bhattacherjee, 2001;
Lin et al., 2005; Thong et al., 2006).

4. Analysis of Results
4.1 Data Collection

A web-based questionnaire was sent to respondents with actual experience in
MDS, and 285 valid questionnaires were collected for further analysis. The
demographics of the valid respondents are as follows: male consumers are 71.23%,
and female consumers are 28.77%. From the collected questionnaires, we find that the
frequencies of 1~3 days/week and below 1 day/week cover 41.05% and 32.98% of
MDS users, respectively. Total time usage of below 10 mins/week and 10~30
mins/week matches 39.65% and 27.37% of MDS users, respectively, while usage
durations of below 5 mins/time and 10~30 mins/time come from 45.61% and 27.02%
of MDS users, respectively.

For mobile communication service, mobile enjoyment service, mobile
information service, and mobile business service, the percentages of users are 63.51%,
17.19%, 14.39% and 4.91%, respectively. The data clearly suggest that mobile
communication service is the most popular function for MDS users. In addition, the
percentages of users for text message, multimedia message, image phone, GPS
positioning, games, ring-tone downloading, email, life/travel information, and
weather report are 24.64%, 10.59%, 8.92%, 7.69%, 6.80%, 7.02%, 6.35%, 5.69%,
and 5.69%, respectively. This means that text message is the most popular service for
MDS users. This study also investigates monthly charges for using MDS. We find that
the percentages of users paying NT$50~100/month and below NT$50/month are
30.18% and 27.02%, respectively. This result reveals that most users pay
NT$50~100/month when using MDS services.
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Table 1. Demographics (Number of Subjects = 285)

Measure Item Frequency Percentage (%)
Gender Male 203 71.23
Female 82 28.77
Age Under 18 7 2.46
19-25 178 62.46
26-35 84 29.47
36-45 13 4.56
Over 45 3 1.05
Education Junior high school or less 1 0.35
High school 12 4.21
University 175 61.40
Graduate school 97 34.04
Occupation Full-time student 178 62.46
Military, public service, education 24 8.42
Finance 3 1.10
Media/Culture 1 0.35
Freelancer 8 2.81
Service industry 25 8.77
Manufacturing 12 421
Specialist (doctor, lawyer, engineer) 9 3.16
Information industry 14 491
Communication industry 4 1.40
Other 7 2.46
Monthly MDS Less than NT$100 163 57.20
Expenditure NT$101~300 48 16.84
NT$301~500 37 12.98
NT$501~800 21 7.37
NT$801~1000 14 491
Over NT$1000 2 0.70

4.2 Analysis of Measurement Model

The questionnaire items are based on our literature review, and thus the content
of questionnaires shows validity. In addition, we use confirmatory factor analysis
(CFA) for confirming the representativeness of each question. Table 2 summarizes the
construct definitions and measurement scales. Furthermore, multiple R square and
Chi-square degrees of freedom are applied for deleting or modifying the evaluation
items, leading to increasing levels of GFI and AGFI. We use Cronbach’s Alpha for
examining the reliability of every dimension, as shown in Table 3. We find that the
reliability for this study ranges from 0.860 to 0.937, all higher than 0.7. This means
that the study shows excellent reliability (Hair et al., 2010). Most individual item
reliabilities above 0.5. All of the composite reliabilities are higher than 0.8. All of the
average variance extracted values are higher than 0.5. The data denote that all markers
(Table 3) are located in excellent ranges (Hair et al., 2010).
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Table 2. Summary of Measurement Scales

357

Constructs and citations Construct definitions and items Fac.tor
loadings

Perceived Media Richness (source: Lee etal., User’s perception of the mobile data services’ ability to deliver rich
2007) information
PMR1 MDS can provide immediate feedback 0.647
PMR2 MDS can provide rich and diverse information 0.763
PMR3 MDS can provide the right information based on my situation. 0.828
PMR4 MDS can deliver multiple types of information content 0.882
Perceived Usefulness
Ez(i):lr;e;' (;)01)‘;)5’ i;’f:’tzmggoe;;l' (2006), psers’ belief that the use of mobile data services increases their personal
Parthasarathy and Bhattacherjee (1998), interests
Wang et al. (2006), Wu and Wang (2005))
PU1 MDS is helpful for my daily life 0.754
pPU2 Using MDS helps me accomplish things more quickly 0.902
PU3 Using MDS increases my productivity 0.775
PU4 Opverall, using MDS is useful 0.745
Perceived Enjoyment
(sources: Davis et al. (1992), Hong and Tam Users’ enjoyment perceived through the use of mobile data services
(2006), Thong et al. (2006), Kim et al. (2009))
PE1 Using MDS is fun 0.887
PE2 I think using mobile internet services is enjoyable 0.861
PE3 I enjoy using MDS 0.823
PE4 Overall, the services provided by MDS are interesting 0.881
Perceived Cost
(sources:  Cronin et al. (2000), Kim et al. The monetary cost that users are willing to pay to use mobile data
(2008), Kuo and Yen (2009), Luarn and Lin services
(2005), Wu and Wang (2005))
PC1 I think equipment cost of using MDS is expensive 0.775
PC2 I think connection cost of using MDS is expensive 0.916
PC3 I think transmission cost of using MDS is expensive 0.906
PC4 I think cost of using MDS is expensive 0.933
PCs For me, the current MDS tariff is too high 0.740
Confirmation The degree to which users’ expectations of the mobile data servi
(sources:  Bhattacherjee (2001b), Lin et al. e degree to which users” expectations of the mobile data service are
(2005), Thong et al. (2006)) consistent with their actual performance
CONF1 My experience after using MDS was better than what I expected 0.657
CONF2 The service level provided by MDS was better than what I expected 0.772
CONF3 The MDS provided by the telecom company is better than what I expected 0.922
CONF4 Overall, most of my expectations from using MDS were confirmed 0.840
Satisfaction
(sources: Spreng and Olshavsky (1993), The degree of users” positive emotional state resulting from use of
Spreng et al. (1996), Bhattacherjee (2001b), mobile data services
Lin et al. (2005), Thong et al. (2006))
SAT1 Using MDS makes me feel satisfied 0.877
SAT2 I like to use MDS 0.840
SAT3 I feel very satisfied with the experience of using MDS 0.829
SAT4 I think the decision to use MDS is wise 0.787
SAT5S In general, I am satisfied with the MDS provided by the telecom company. 0.777
Continuance Intention
(Ssgfefgese't aflz;e;;%;':;c;lﬂjiﬁl;ze(:;ﬁgl)i)), The degree of users’ intention to continue to use mobile data services
Lin et al. (2005), Thong et al. (2006))
cn In the future, I plan to continue to use MDS 0.927
C12 In my daily life, I always try to use MDS 0.843
C13 I will keep using MDS as regularly as I do now 0.887
Cl4 I intend to increase my use of MDS in the future 0.697
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Table 3. Correlations and AVE

Cronbach’sa AVE ~ CR PMR PC CONF PU PE SAT Cl

PMR 0.860 0.616 0.864 0.785

PC 0.930 0.736 0933 0.495 0.858

CONF 0.872 0.646 0.878 0.084 0.093 0.804

PU 0.872 0.634 0.873 0.630 0.478 0.026 0.796

PE 0.937 0.789 0937 0613 0478 0.130 0.584 0.888

SAT 0.912 0.677 0913 0.651 0608 0073 0.668 0.614 0.823

Cl 0.904 0.711 0907 0599 0525 0.01 0630 0.633 0.708 0.843

* AVE = average variance extracted. CR = composition reliability.

** Diagonal elements in the ‘correlation of constructs’ matrix are the square root of the average variance
extracted. PMR = perceived media richness; PC = perceived cost; CONF = confirmation; PU = perceived
usefulness; PE = perceived enjoyment; SAT = satisfaction; CI = continuance intention.

Several fit indicators in Table 4 are evaluated to assess how well the model fits
the data. The results show that model fit is good: the ratio of chi-square statistics to
the degrees of freedom (df), the standardized root mean squared residual (SRMR),
and root mean square error of approximation (RMSEA) are less than the
recommended values, while goodness-of-fit index (GFI), adjusted goodness-of-fit
index (AGFI), comparative fit index (CFI), normed fit index (NFI), incremental fit
index (IFI), and non-normed fit index (NNFI) are greater than the suggested threshold.
According to the above test outcomes, all indices meet the requirements as suggested
by Bagozzi & Yi (1988).

Table 4. Measures of the Model Fit

Measurement Structural

Fit indices Criteria

model model
ydf <3 1.035 1.705
Goodness of fit index (GFI) >0.9 0.902 0.901
Adjusted for degrees of freedom (AGFI) >0.8 0.894 0.870
Normed fit index (NFI) >0.9 0.928 0.933
Non-normed fit index (NNFI) >0.9 0.996 0.965
Incremental fit index (IFI) >0.9 0.997 0.971
Comparative fit index (CFI) >0.9 0.997 0.971
Standardized root mean squared residual (SRMR) <0.05 0.038 0.040
Root mean square error of approximation (RMSEA) <0.08 0.017 0.050

4.3 Validity Analysis

The fitness measures of the structure model also indicate a good level of fit (see
Table 4). Figure 2 and Table 5 present the results of the structural model analysis.
These results show that all hypotheses are supported, except H12. Furthermore, the
results also indicate that the model explains 57.2% of the variance in perceived
usefulness, 45.1% in perceived enjoyment, 83.8% in satisfaction, and 61.0% in
continuance intention. These results mean that the explanation from the dependent
variable to independent variable is excellent. Our results demonstrate that media
enjoyment and usefulness are major factors for users consuming MDS services. The
connection between usefulness and enjoyment is getting stronger, especially in post-
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adoption. This means that the continuance intention for MDS user is decreasing if the
services from telecommunication company do not meet users’ expectations. We
suggest that increasing user satisfaction can help raise continuance intention via the
enhancement of services such as usefulness and enjoyment. Furthermore, service of
media-richness is also an important factor for a telecommunications company in
increasing continuance intention for MDS users.

Figure 2. Results of the Hypothesis Test (*** P<0.001, ** P<0.01, * P<0.05)
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In this study we also find that perceived cost does not influence continuance
intention, and this finding is consistent with previous studies (Hsu et al., 2008; Teng
et al., 2009). That is because more resources for MDS users lead to minimizing the
effect of cost. Thus, price competition is not a good strategy for maintaining
continuance intention of MDS users. On the other hand, the development of novel
information systems or services is the best strategy for increasing user satisfaction,
which leads to greater company profits.

Table 5. Tests of Hypothesized Relationships

Hypothesis Relationship Coefficient t value Result
HI: Perceived media richness — Perceived usefulness + 0.419 5.399*** support
H2: Perceived media richness — Perceived enjoyment + 0.532 7.762%** Support
H3: Confirmation — Perceived usefulness + 0.139 2.199* support
H4: Confirmation — Satisfaction + 0.594 9.909*** support
HS5: Satisfaction — Continuance intention + 0.298 3.734%** Support
H6: Perceived usefulness — Satisfaction + 0.257 4.340%** Support
H7: Perceived usefulness — Continuance intention + 0.421 5.232%** Support
H8: Confirmation — Perceived enjoyment + 0.220 3.488*** Support
H9: Perceived enjoyment — Perceived usefulness + 0.320 4.438*** Support
H10: Perceived enjoyment — Satisfaction + 0.229 4.130*** Support
H11: Perceived enjoyment — Continuance intention + 0.149 2.187* Support
HI12: Perceived cost — Continuance intention - -0.005 0.920 Not support

Note: *** P <0.001, ** P<0.01, * P<0.05.

5. Discussion and Implications

This present research extends our understanding of MDS continuance intention
by integrating perceived variables into the IS Continuance Model of Bhattacherjee
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(2001), adopting the Expectation-Confirmation Theory, IS Continuance Model, and
Media Richness Theory as our theoretical basis. We evaluate the effects of usability,
perceived enjoyment, and perceived cost on the relationship between MDS
satisfaction and continuance intention. Our proposed model explains a significant
variance in satisfaction (83.81%) and continuance intention (61.00%). Our results
underline the importance of perceived usefulness, perceived enjoyment, and perceived
media richness as major factors in affecting the continuance of MDS. We summarize
our finding in the following sections.

5.1 Theoretical Implications

This study contributes to the literature by extending our understanding of the
impact of enjoyment, media richness, and usefulness on customers’ continuance
intention regarding MDS. First, we confirm that extending the IS Continuance Model
(Bhattacherjee, 2001) with the integration of other perceived factors like enjoyment
or cost could further explain the continuance intention for MDS users (Limayem &
Cheung, 2008; Thong et al., 2006; Hong et al., 2006). Our findings support the notion
that user perceptions can help understand IT usage behavior in general and MDS
continuance behavior in particular. When it comes to continued use of mobile data
services, users’ perception of various factors is crucial, and an extended model is
required to analyze the importance of these additional factors. Our research considers
enjoyment, media richness, and cost, and the results show that such an extended
analysis is valid.

Second, the results herein confirm that perceived usefulness, confirmation, and
post-adoption satisfaction influence continuance intention significantly for MDS
users. When users believe MDS provides useful services, they will have the intention
to continue using MDS. These findings parallel previous research on the IS
Continuance Model (Bhattacherjee, 2001) and prove that the proposed model is
suitable for exploring continuance intention for MDS users. By definition, MDS is a
long-term commitment for users and charged monthly for a few years of subscription.
The level of satisfaction with the service and whether the expectations are met or not
are significantly important for continuance intention and renewal of subscription.

Third, Lee et al. (2007) mention that perceived media richness influences
perceived usefulness and perceived enjoyment in their study associated with
multimedia message. In our study we confirm that perceived media richness
influences perceived usefulness and perceived enjoyment significantly. This finding
reveals that MDS users expect MDS to provide rich and enjoyable content. Rich
media enable better communication (Hsu et al., 2008), which is a main characteristic
of MDS use. Users expect to have useful, rich content with their mobile service, thus
leading to higher levels of perceived usefulness and enjoyment. Mobile data services
are not only limited with text messaging, but also include many applications such as
image and video sharing, video communication, and other Internet-based services that
provide a wide range and amount of rich media content for users.

Fourth, our study shows that confirmation influences perceived usefulness,
perceived enjoyment, and satisfaction positively and also positively influences
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continuance intention indirectly. This means that MDS products or services should
fulfill users’ expectations. If the expectations are not fulfilled, then the evaluation of
MDS services will be low, thus decreasing the continuance intention for users in using
MDS services. Especially in regards to mobile data, meeting user expectations may
have different challenges for telecommunications companies. Service area coverage
might be a significant factor, as users in different geographic locations might get
subpar service due to location-specific constraints. Srivastava & Kaul (2014)
underline during the past decade that MDS customers have become more enlightened
and demanding, making it more challenging to meet their expectations.

Perceived usefulness, perceived enjoyment, and confirmation as expected
influence satisfaction positively. Moreover, perceived media richness also influences
satisfaction positively. If MDS products or services satisfy users’ expectation, then
they will evaluate the products or services positively. Therefore, telecommunications
companies should improve the usefulness, enjoyment, and richness of MDS services
or products in order to satisfy users’ expectation. This will help to increase
continuance intention for MDS users.

Finally, we find that perceived cost does not influence continuance intention
significantly. However, cost issues are always major factors for users when consuming
products or services. In a highly competitive saturated market like mobile data, price
competition is inevitable (Boakye, 2015). MDS users do not need to pay a premium
to reach high quality services. Thus, users do not perceive cost as a major issue
affecting their intention. This might be an explanation for why perceived cost does
not influence continuance intention significantly.

5.2 Practical Implications

The research results show that perceived usefulness influences both satisfaction
and continuance intention positively. In addition, perceived usefulness also influences
confirmation positively. This proves that usefulness plays a central role in continuance
intention for MDS users. Improvement of usefulness for MDS services (such as
communications, real-time message, online meetings, or e-mail) can satisfy users’
needs, leading to an increase of continuance intention. Therefore, we suggest that
telecommunications companies should continually update the usefulness of MDS
services. The confirmation of MDS services’ usefulness can elevate users’ satisfaction,
leading to higher continuance intention.

In addition to perceived usefulness, perceived enjoyment influences perceived
usefulness, satisfaction, and continuance intention positively. This finding means that
enjoyment is one of the main purposes for users in using MDS services Thus, we
suggest that telecommunications companies pay attention to improving the enjoyment
of MDS services and find creative ways to enrich enjoyment services (such as
interactive games or friend searching). This could increase the level of enjoyment and
result in greater continuance intention. Perceived media richness is also an important
factor associated with both perceived usefulness and perceived enjoyment. Thus, we
suggest that telecommunications companies increase the quantity of information and
increase the displayed function of information. Users perceive detailed information
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offered as helpful, such as instant real-time reports for transportation, news, travel
spots, food spots, and movie introductions.

Free trials for users in using MDS services should be considered as a promotion
strategy. We know that confirmation plays an important role in continuance intention.
The expectation for pre-adoption mainly comes from other people or commercials.
Thus, the experiences from free trials may help users to confirm the expectation
between pre-adoption and post-adoption. We suggest that telecommunications
companies offer free trials as a commercial strategy in order to let users further
understand and experience MDS services.

Finally, our results show that perceived cost does not influence continuance
intention. This means that price battles as commercial strategies do not help
telecommunication companies increase continuance intention. We suggest that these
companies should focus on the improvement of service quality or information
communication quality and not service price. This should increase users’ perceived
factors, leading to an increase of continuance intention toward MDS.

5.3 Research Limitations and Future Suggestions

Despite the findings of this research, the results of this study should be
interpreted in light of its limitations. First, the delivery and collection of
questionnaires were mainly achieved by using the Internet. Although the Internet
offers several advantages such as low cost, high interaction, quick, and no space
limitation, not all people have broad experience at using the Internet. Students and
organizational employees are heavy Internet users. Thus, the population of
interviewees may be narrow. Second, MDS may vary due to the generation of the
mobile numbers or mobile functions. In addition, some mobile or phone numbers may
be restricted to MDS, resulting in low-level usage for certain MDS. Finally, in our
research cost refers to financial cost or price of MDS. However, research on adopting
or switching to a new service shows that cost may have sub-dimensions (Tseng &
Teng, 2014). For example, Burnham et al. (2003) identify three switching costs:
procedural switching cost that involves the expenditure of time and effort, financial
switching cost that involves the loss of financially quantifiable resources, and
relational switching cost that involves psychological or emotional discomfort due to
the loss of identity and the breaking of bonds.

Future studies should first include interviewees with people of different ages or
occupations, as students were the main interviewees herein. Researchers could
cooperate with telecommunications companies to broaden the sample size. Second, in
addition to MDS, other subjects may be considered in a future study, such as hot
service items (mobile positioning, mobile TV, or 4G), telecommunications industrial
dynamics, technology (WiMAX), or smartphones (iPhone). Finally, some perceived
factors were integrated into the IS Continuance Model by this study. We suggest that
other factors can be considered to be integrated into a future study, such as perceived
value, social influence (Hong et al., 2008), prior experience (Kim et al., 2009), and
perceived risk (Wu and Wang, 2005) in order to increase the explanation of the
model’s application. Future research can apply multiple sub-dimensions of perceived
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switching costs such as procedural, financial, and relational costs. This may offer
more practical assistance or suggestions to telecommunications company.
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